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Forcing, in gardening, is a term used to

designate a process in which artificial

heat is appHed so that flowers, fruits,

or other products of plants are ob-
tained at a date or season other than
that at which they may be had in

the ordinary course of culture. Thus, for exam-
ple, kinds of grapes which by the simple influ-

ence of the heat of the sun in a vinery do not
ripen till September or October are induced by
forcing to ripen in March or later, according
to the period the process is commenced ; and
strawberries, which ripen from June to Septem-
ber, in tlie forcing-house yield their fruit from
February onward. Conducted, as the system is,

during the short days of the year, the chief

obstacle the gardener has to contend with is

diminished light. This in the case of forcing

fruits taxes his skill to the utmost, because
abundant light is essential both to the proper
fertilizing of the flowers and to the perfecting

of the fruit. Some vegetables and salads and
many flowers are. however, more successfully

forced in the dark than in light. Rhubarb, sea-

T<ale, mushrooms, lily of the valley, lilac, are all

iorced in greater or less darkness.

Ford, Edward Onslow, English sculptor

:

b. London 1852; d. 1901. He studied in

Antwerp and Munich, and was made a Royal
Academician of London in 1859. His artistic

faculty was displayed in felicitous portraiture,
and he executed striking statues of many emi-
nent contemporaries, including Gladstone and
"Chinese" Gordon. The Marlowe Memorial at

Canterbury and the Shelley Memorial at

University College, Oxford, are also from his

chisel. A monument to his memory was un-
veiled in Grove End Road, Saint John's Wood,
London, 13 July 1903.

Ford, Henry Jones, American editor : b.

Baltimore, Md., 25 .'\u.g. 1851. He was grad-
uated from the Baltimore City College in 1868,

was connected with tlie American and Sxin of
Baltimore and the Sun of New York, and in

1901 became editorial manager of the Pittsburg

Conunercial Gazette and Chronlele-Tctegraf'h.
Vol. ;—

I

He published 'The Rise and Growth of Ameri-
can Politics > (iSgS).

Ford, James Lauren, American journalist

:

b. St. Louis, ^lo., 25 July 1854. He has written

several volumes of short stories and essays,

among which are: 'Hypnotic Tales' (1891);
'The Literary Shop' (1894); 'Bohemia In-

vaded'; 'Dolly Dillenback.' He is also the

author of two books for voung readers: *Dr.

Dodd's School' (1892) ; and 'The Third Alarm'
(1893).

Ford, John, English dramatist : b. Devon-
shire 15S6; d. after 1639. He printed his first

tragedy of the 'Lover's Melancholy' in 1629.

This, however, was not his first play, as a com-
edy of his, entitled 'A Bad Beginning has a

Good End,' was acted in 1613. His genius is

seen at its highest in the tragedy, <'Tis Pity

Shee's a Whore' (1633), though the subject

is repulsive. He wrote, or assisted to write, at

least II dramas. Most of these were exclusively

his own composition ; but some of them were
written in conjunction with Decker and others.

Other plays by him are: 'The Broken Heart'

(1633); 'Love's Sacrifice' (1633); 'Perkin

War'bcck' (1634): 'The Fancies Chaste and
Noble' (1638) ; and 'The Ladies' Trial' (1638).

Besides the works already mentioned, he wrote
an able little manual, entitled <A Line of Life,

pointing out the Immortalitie of a Vertuous
Name' (1620).

Ford, Paul Leicester, .\merican author: b.

Brooklyn, N. Y., 23 March 1865 ; d. New York
8 May 1902. Besides numerous pamphlets re-

lating to American historiography his w'orks in-

clude: 'The Honorable Peter Stirling' (1894),
a novel of Nc\v York society; 'The True George
Washington' (1896); 'Bibliotheca Hamiltonia'

;

'Franklin Bibliography'; and an edition of the

works of Thomas Jefferson (1807), with notes,

biographical introduction, etc. ; 'The Story of

an Untold Love'; 'Tattle Tales of Cupid';

'Short Stories'; 'J.inice Meredith' (1899);
'Wanted— a Matchmaker'; etc.

Ford, Sallie Rochester, American story-

writer : b. Rochester Springs, Boyle County, Ky.,
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1828; d. 1902. She married S. II. Ford in 1855,

and with him edited the 'Christian Repository'

and the 'Home Circle' for many years, .\mong
her published works are: 'Grace Truman'
(1857); 'Marv Runvan' (181O); '>forpan and
His Men' (1864), and 'Ernest Quest' (1887);
'The Iilrtiriates '

; rtc.

Ford, Washington Chauncey, American
statistician: b. Brooklyn, N. Y., 16 Feb. 1858.

He is a brother of P. L. Ford (q.v.). He was
chief of the bureau of statistics. Department of

State. 1885-9, and of the bureau of statistics in

the Treasury Department in 1893-8; was con-

nected with the Boston Public Library 1897-

1902. and was chosen lecturer on statistics in

the University of Chicago in 1901. He pub-

lished: 'American Citizen's Manual'; 'The
Standard Silver Dollar' (1884); 'George
Washington' (1899)

Fordham, for'dam, a part of New York
in the borough of Bronx. Prior to 1874 it was
a village in Westchester County, N. Y. Ford-
ham was made a manor in 167 1. St. John's

College is located here. The poet E. A. Poe
lived in Fordham for a number of years and
wrote 'The Bells' and other pieces here.

Ford's Theatre, a Washington theatre in

which President Lincoln was shot by the as-

sassin. Booth, 14 April 1865. The United States

government purchased the building in 1866, and
it was at first used as the Army Medical Mu-
seum, but after 1887, as the Pension and Rec-
ords Bureau of the War Department. It grad-
ually fell into ruin, however, and suddenly
collapsed with the loss of several lives, 9 June
1893.

Fordun, John of, known as the father of
Scottish history : b. probably at Fordoun. Kin-
cardineshire, about 1,^10; d. about l.'^SO. He
wrote the first five books of his 'Chronica Gen-
tis Scotorum,' bringing the history down to the
middle of the 12th century, and also a part of
the si.xth volume, which was completed by
Walter Bower, abbot of the monastery of
Inchcohn. He enlarged the first five books and
added 11 new ones, bringing the history down
to 1437. Several editions have been printed.
the best probably being that of W. F. Skene
(Edinburgh 1871-2).

Forearm See Arm.
Forecasting the Weather. See Meteorol-

ocv.

Foreclosure is the right of a mortgagee,
or of any one having interest in a mortgage,
in the event of the coiulitions of the mortgage
being violated, to compel the mortgagor to
redeem the pledge or forfeit his right of redemp-
tion. This is done by filing a bill for foreclos-
ure. The court may. on application of the mort-
gagee, mortgagor, or any incumbrancer of the
mortgage, grant, under certain conditions, a sale
of the subject instead of foreclosing the mort-
gage, the money raised by the sale being ap-
plied to the payment of the mortgage, any sur-
plus being claimed by subsequent mortgages, or
in the event of no other claim, being paid to the
mortgagor.

Forefathers' Day, the day celebrated as
the anniversary of the landing of the Pilgrims;
first commemorated in 1769. Owing to a mis-
take in the change of Old Style (11 December)

to New it was made 22 instead of 21 December,

Foreign Coins and Their American Equiv.
alent. .Vs the monetary value ot national
coins is subject to frequent change, it is \m-
possible to prepare a statement which would
correctly specify tlie value of any particular

coin at any future time. As such changes are
correspondingly slight, however, the following
list of the coins of all nations will always be
comparatively correct, the values in the moneys
of account of the United States having been
corrected to I .\pril 1905 by the director of the
mint, United Slates J'reasury Department:

Argentine Refubiic.— Gold coins: argentine ($4,824)
and half argentine; silver coins: peso ($0,965) and its-

divisions.
Austria-Hungary,—By a law passed 2 April 189a

the monetary system of Austria-Hungary was reformed
on a gold basis, with the crown ($0,203) as a unit.

The coins issued under the old system are still in
circulation, however. They arc, gold: eight tiorin&

($3,858). 4 florins, ducat ($2. 287), and 4 ducats: silver:
florin ($0.5052) and 2 florins. The coins under the
new system are, gold: twenty crowns ($4,052), lO'

crowns, and i ducat ($2,287);" silver: one crown
($0,203); nickel: twenty hellers ($0.0405) and 10-

hcllers; bronze: two hellers, or one kreutzer ($0.0040)*
and one lieller.

Belgium.— Belgium being a member of the Latin
Union, its monetary unit is the franc ($0,193), and its

coins the gold 10 and 20 franc pieces and the silver

S francs.
Botifia.— The boliviano ($0,439) is the monetary-

unit of Bolivia. Its coins, all silver, arc the boliviano^
the 50, 20, 10, and 5 centavo ($0.0211) pieces.

Brazil.— The niilreis ($0,546) is the monetary unit
of Brazil. Its goM coins are s, 10. and 20 milreis
pieces; its silver coins. J'i, 1, antf 2 milreis.

Bulgaria.— Tlie monetary unit is the lev ($0,185)
which :s supposed to correspond to the franc of other
double standard countries. In fact, but few Bulgarian
gold coins are in circulation, the necessary gold coins
licing supplied by foreign 10 and 20 franc pieces. The
silver coins are the Yi, I, 2, and 5 leva pieces; the
nickel coins are the 2^. s. 10. and 20 stotinki ($0.0385),
and there are copper coins of 1, 2, 5, and 10 stotinki.

Canada.— The gold dollar ($1) is the monetary
unit. The silver coins arc the 50, 25, 10, and 5 cent
jiieccs. Some penny (2 cents) and half penny pieces
are in circulation.

Chile.— The value of the peso, the monetary unit,
is ($0,365). The gold coins of the country are the
cscudo ($1,825). doubloon ($3.65). and the cou'lor

($7.30). The peso and its divisions are coined in silver.

China.— The monetary system of China is in an
extremely chaotic condition. The unit and sole official

coinage is the copper cash. 1 1 of which are equal to
one cent. The silver tael, or liang. varies in value in
dilTercnt parts of the country, as follows:

THE CHINESE TAEL.

Place
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ei^ coins The silver coinage of Cuba is the peso
(So.455) and its divisions.

Denmark.— The monetary unit is the crown ($0,268)
and qohi 10 and 20 crown pieces are coined. The
minor coinage, in silver and bronze, is represented by
the 50 ore (So.! 247 j and its divisions.

Lctiador.— The gold sucre ($0,487) is the unit, but
the 10 sucrae piece is the only gold coin. The mii>or
coinage, the 10 and 5 real ($0.0467) pieces, is of silver.

Egypt.— The gold pound, represenling 1 00 piasters

(S4.94J) is the unit, and 50, 20, 10, and 5 piaster

pieces are also coined in gold. The silver coinage is

represented by the 1, 2, 5, 10, and 20 piaster pitces.

Finland.— The markkaa ($0. 193) is the monetary
unit, and the gold coins are 20 and 10 markkaa pieces.

The 50 penni ($0.0794) and the 10 and i penni
($0.0019) pieces, in bronze, constitute the smaller
coinage.

France.— The gold franc, valued at $0,193; is the
unit of the country. Gold 5, 10, 20, 50, and 100 franc
pieces, and silver 5 and single franc pieces are coined.

The minor coinage is represented by the 50, 20, 10, and
I centime ($0.0019) pieces.

German Empire.— The gold mark ($0,238) is the
unit, and 5, 10, and 20 mark pieces are coined in gold.

'Ihe so piennigs ($0.1039) and the thaler ($0.6928)
represent the silver, the 5 pfennigs, the nickel^ and
the single pfennig the bronze coinage.

Great Britain.— While the monetary unit for the
colonies varies, that for Great Britain itself is the gold
pound sterling ($4.8665). The pound sterling (the
sovereign), and the half sovereign are coined in gold;
the crown ($1.0872), half crown, florin ($0.4348),
shilling ($0.2174), sixpence ($0.1017), four pence
{$0.0724), three pence ($0.0543), and the two pence
($0.0362) in silver, with the penny ($0.02), half penny^
and farthing ($0,005) ^^ bronze.

Greece.— The drachma ($0,193) is the monetary unit.

Five, 10. 70, 50, and 100 drachma pieces are coined in

gold, 5 drachma pieces in silver, 20 and 5 lepta ($0.0096)
in nickel, and 1 and 2 lepta pieces in bronze.

Guatemala.—The silver peso ($0,439) is the mone-
tary unit and this coin and its divisions are coined in.

silver.

Haiti.— The gourde ($0,965) is the unit of the
country; i, 2, 5, and 10 gourde pieces are coined in
gold, and the single gourde and its divisions in silver.

The smaller coia is the bronze centime ($0.0096).
HazL-a'.-..— Same as United States.

Honduras.— The peso ($0,430) is the monetary unit
and this coin and its divisions are coined in silver.

India.— The pound sterling, or sovereign, is the
standard coin of India, but the rupee ($0.324433)
and its divisions is the money of account.

Italy.— The lire ($0,193) is the monetary unit. The
5, 10, 20, 50, and 100 lire pieces are coined in gold; 5
lire pieces in silver, while the 20, 10, and i centesimo
($0.0019) ill nickel and bronze represent the minor
coinage.

Japan.— The yen ($0,498) is the unit of the country.
Gold 5, 10, and 20 yen pieces are coined; 10. 20, and
50 sen ($0,448) silver pieces, with 5 sen. i sen, and 5
rin (So.0024) pieces in bronze.

Lii?eria.— The only official coin of Liberia is the
gold dollar ($1.).

Mcrico.— The silver dollar, valued at So. 458, has
long been the monetary unit of Mexico, but a change
to the gold standard, which is about to be established,
will give the country a gold dollar of the value of
about fifty cents. The several divisions and multiples
of the dollar will also be coined.

Netherlands, The.— The gold florin ($0,402) is the
monetary unit. Gold 10 florin pieces are coined as
well as J^, I, and 2'/2 florin pieces in silver. The
cent ($0,004) is of bronze.

Newfoundland.— The gold dollar of Newfoundland
is valued at $1,014.

Nicaragua.— The silver peso ($0,439) is the unit,
and this coin and its divisions are coined in silver.

Norway.— Same as Sweden.
Panama.— The balboa, valued at Si. in gold, is the

monetary unit. At present no gold is coined, the
only coin being the silver dollar ($0.50) and its di-
visions.

Paraguay.— The country has no coinage, but the
silver pesos of other South American republics circulate
there at the same value as in the countries where they
are issued.

Persia.— The silver kran ($0,078) is the monetary
unit. Gold I/2, 1, and 2 tomans ($3,408) pieces, and
silver %, ^, i, 2, and 5 krans are coined. The
copper coins are the chai ($0.0085) and the abassi,
valued at 4 chais.

Peru.— The sol ($0,487) is the monetary unit.
Gold libra ($4.8665) are coined, as well as the silver
sol and its divisions.

Philippine Islands.— By act of the 57th Congress

the authorized coins of the Philippines are silver pesos
of 10, 20, and 50 centavos (cents) value, and of copper
ranging from J'2 cent to 5 centavos in value.

Portugal.— The milreis ($1.08) is the monetary unit
and 1 , 2, 5, and 10 milreis pieces are coined in gold.

'Ihe silver coins of this country are 1.000 reis ($0.9526)
and 50 reis; the nickel coins, 100 reis and 50 reis, and
the bronze coins, 20 and 5 reis.

Rumania.— The gold lei ($0,193), corresponding to

the franc, is the monetary unit. Twenty and 10 leis

pieces are coined in gold, 5 and single lei pieces in

silver, and 10 and 1 bani ($0.0019) pieces in bronze.
Russia.— The ruble ($0,515) is the monetary unit.

Gold imperials^ valued at 15 rubles, and half imperials
are coined. The ruble, as well as the 50 and 5
copeck ($0.0187) pieces, are of silver, while the single

copeck and a 5 copeck piece are coined in copper.
Salvador.— The silver peso ($0,439) is the unit, and

this coin and its divisions are coined in silver.

Sen-ta.— The dinar ($0,173) is the monetary unit.

The 20 and 10 dinar pieces are of gold; the 5 and i

dinar pieces of silver, while the 20. 10 and one para
($0.0019) pieces, in nickel and bronze, represent the
minor coinage.

Siam.— The monetary unit is the silver fical (S0.28),
The other coins current are the salung (^ fical) and
the juang (^g fical).

Spa'n.— The peseta (So. 193) is the monetary unit.

The several divisions and multiples of the peseta are
coined in gold and silver, while the minor coinage,
ranging from one centimo ($0.0019) to 50 centimos,
are of silver or bronze=

Sweden and Norway.— The gold crown (So.268) is

the unit, and ro and 20 crown pieces are coined in gold.
The silver coinage includes the 2 crown piece, the
single crown, and the 50 and 10 ore (S0.0241), while
the single and the 5 ore pieces are of bronze.

Switzerland.— The gold franc, valued at $0,193, is

the monetary unit. Gold 5, 10. 20, 50, and 100 franc
rtieces, and silver 5 and one franc pieces are coined.
The minor coinage includes the 50, 20, 10, and single
centimes ($0.0019).

Turkey.— The piaster (S0.044) is the monetary unit
and the gold coins include the 25, 50. 100 (the lira),

250, and 500 piaster pieces. The ]/2 piaster, the single
piaster, and the 20 piaster pieces are of silver, while
3 piaster and the para ($0.0001) are of copper.

Uruguay.— The peso (Si.034) is the only gold coin
authorized in Uruguay, but the silver peso ($0,403)
and its divisions are also coised.

Venezuela.— The bolivar ($0,193) is tbe monetary
unit. Gold 5, 10, 20, 50, and 100 bolivar pieces are
coined, while the silver coinage includes a 5 bolivar

piece as well as the single bolivar and its divisions.

Foreign Exchange. Foreign Exchange is

a name appHed to that part of banking which
deals with transactions between different coun-
tries. Since the earliest days of which we have '

authentic record of human achievements, differ-

ent communities have traded commodities with
each other. Originally the transactions were
confined to barter, and the caravan or ship that
carried goods to a foreign country traded them
directly for goods of supposed equivalent value,
which they took back with them to their own
countries. The difficulty experienced in making
even exchanges of mutually desirable articles

led to the 'formation of banks (see Banks and
Ban king) and finally to the development of
the Foreign Exchange business in its present
form.

Due to the fact that it was the first in the
field in a scientific way. and also because of its

world-wide political interests. Great Britain
can truthfully claim that the bulk of the world's
business is carried on in its currency— pounds
sterling. See Monetary Systems of the
World.

Foreisn Exchange being the same in theory
the world over and similar in practice, except
where influenced by local conditions, we will
consider it from the standpoint of the United
States. The foreign exchange banker, whether
running a separate institution or a department
of n bank or?-anized for the handling of both
domestic and foreign business, finances the fol-

lowing propositions, which we will divide into
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two divisions, viz., Exports and Imports, as

because of the effect upon exchange everything

can l)e logically classed under tliesc heads

:

Exports.— (a) Merchandise; (b) Expenses
of travelers to tliis country; (c) Securities

(governnient. corporation, tirnis, or individuals,

sold abroad) ; (d) Remittances to this country;

(e) Precious metals.

Imports.— (a) Merchandise; (b) Expenses
of travelers from this country; (c) Securities

(government, corporation, firms, or individuals

purchased abroad); (d) Remittances from this

country; (e) Precious metals.

I-'irst, consider tlie exports. DifTcrc.it com-
modities because of their being perishable or
otlicrwisc, or because of the different methods
of handling that hurry or retard their delivery,

have to be financed according to their nature.
Thus, for example, vit find that meat, cotton,

flour, and macliincry are, as a rule, all financed
on a dilTcrcnt basis. Because of the time neces-
sary to collect drafts against exports, oidy con-
cerns of large free capital over and above the
needs of their domestic bnsiifcss could sell tlieir

goods to foreign buyers, if it were not for the
foreign exchange banks or departments that

pay cash for tlie goods on delivery of docu-
ments. The transactions are consunnnated as

follows : Bids are asked for on bills drawn
against merchandise by telephone, telograpli, and
over the bank's counter, and are accepted or re-

jected as they are in or out of line with bids

of competitors, with the exception of bills that

are placed for deposit regularly with some one
concern, in which case rates arc applied accord-
ing to the market. In purchasing bills the fol-

lowing questions arise in the mind of the
buyer: Is the responsibility of the seller of the

exchange sufficient to warrant the purchase of
the bill? If it is a long time bill is it drawn
upon responsible banks or buyers? Is the mar-
ket value of the goods covered by the shiplnent

stable, and if not, is the value at the time of

the offer low enough to warrant the purchase?
These questions answered satisfactorily, next
comes the point of rate to be paid, which is

based upon the following conditions (in this

countr>^ hills are ordinarily drawn in the cur-

rency of the country of the drawee). The laws
and customs of the country upon which the bill

is drawn concerning the class of exchange of-

fered, for instance as to delivery of documents,
stamp tax, days of grace, etc., the value of de-

mand exchange in New York on day of pur-
chase, the rate of New York exch.ange at in-

terior points (when such points are the seat

of purchase), the current rate of interest ob-
tainable upon loans, the call UKUiey rate in New
York, the bank and nrivate discount rates in

the country on which tlic bill is drawn, the

market tendency in foreign exchange and the

rates for other foreign exchanges, both in this

country and in the country on which the draft

is drawn.
The rate being made and accepted, the ex-

porter obtains tlie necessary papers and delivers
them to the foreign exchange banker, where he
is either given a cashier's check or credit in

account for the amount of the bill at the agreed
rate, provided the documents are in order.

Every piece of paper handled is carefully

checked up as follows : To see that tlie con-
version rate when applied to the bill equals the
dollars paid the depositor; that bills of lading
are drawn to the order of shipper and in-

(iorsed in blank; that all negotiable copies of
the bill of lading are attached to the draft,
which is in nearly all cases drawn in duplicate;
that the goods covered by the bill of lading
cover the draft at market rates; tliat the goods
are insured while in transit and a certificate
in proper order accompanies the draft; that
invoices, and where necessary consular cer-
tificates, are attached, and that where a
general hypothecation is not held, a special
hypothecation covering the particular shipment
accompanies the other papers. Documents, of
course, vary somewhat from the above, but this
covers the bulk of the business.

Travelers to this country ordinarily carry
travelers' letters of credit, in order to provide
for their expenses. Drafts drawn against such
letters are cashed by the foreign exchange
banker, w-hich further increases his funds
abroad. See Credit, Letter of.

The next division under exports is the hand-
ling of stocks, bonds, or otlier securities pur-
chased from us by foreigners. In such cases
drafts are drawn and the securities are attached
or notice is sent to the effect that they are
going forward under another cover, and where
necessary, insurance is carried.

Remittances from foreign countries are also
in effect exports, as the amount drawn by for-

eign bankers is either credited to the account
of the payee bank or draft is drawn against bal-

ances in this country that were built up in a
similar manner.

In all these divisions under exports the for-
eign exchange banker is in effect paying out
funds in his city for which he receives or will

receive foreign money at the point of destina-
tion for bills, securities, and drafts drawn
against letters of credit, and in the case of

remittances, at the points from which they orig-
inate.

Secondly, we will consider the imports. The
importer causes the demand for the exchange
that the exporter has made and is accommo-
dated in two ways, either throu.gh the direct

sale to him of demand or cable exchange and
scmielimes Icjug bills, or through the issuance of
commercial letters of credit. Merchandise, the
first division under imports, is usually brought
in under commercial letters of credit. In issu-

ing such credits the banker is again confronted
with the proposition of financial responsibility,

this time of the importer, together with the

marketable nature of the goods which he wishes
to import, their prices, etc. If everythin,g is

satisfactory and the credit is granted, the for-

eign shipper is authorized by the bank to draw
upon some convenient foreign correspondent for

the value of tlie goods, the foreign banker being
authorized to honor such draft upon delivery to

him by the foreign seller of documents evidenc-
ing the shipment, etc., which correspond iden-

tically with tliose required in advancing money
to an exporter whose credit is not sufficient

without sucli assurance or where the standing
of the purchaser of the goods is not high cn..ugh

so that the exporter himself is willing to make
the shipment without such a letter. The docu-
ments delivered to the foreign banker come
forward to this country and are delivered to

the customer against trust receipt before the

draft for the goods matures, or are held for

payment of the draft as special cases may re-

quire. Where letters of credit are drawn for

30, 60, 90 days, or other maturities, the actual
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money is not advanced as in the cas.- of the

exporter, but credit is extended througl-. tiie

acceptance by the foreign banker of the time bill

against guarantee.

The American traveler in foreign countries

is really an importer, for he buys in foreign

lands amusement, experience, and other trifles

to bring back to the United States either in

memory or in bulk. See Credit, Letter of.

Securities imported are handled in the same
manner as those exported, with the exception of

the fact that more often payment is made out
of balances of .American hanks i" the foreign

centres than by the foreign banker against his

draft.

Remittances to foreign countries consist

largely of money being returned by foreigners
who are located here. This is ordinarily done
by so-called postal remittances or drafts, and
is in effect an import, as foreign balances are
reduced in order to pay them, the same as if

goods had been purchased abroad.
An item that enters largely into the foreign

exchange business is the shipment of precious
metals. In dealing with the Orient the price of
silver enters largely into the price of exchange,
as the old Mexican dollar is the accepted stand-
ard in Hong Kong, which is the business
centre of the far East.

As gold is used more largely the world over
for the purpose of settling so-called trade bal-

ances, we will consider the part it takes in for-
eign commerce more in detail. The various
countries of the world have moneys of different
denominations and values (see Foreign Coins
AND Their .A..meric.\x Equiv.^lents), and in

order to get a common basis from which to fig-

ure values, the relations between the moneys
are based upon tlie actual pure gold value in the
principal coin of each country. For instance, in

the case of Great Britain and the United States
the pure gold in a pound sterling is found to

be equivalent to the gold in 4.86656 American
dollars, and this rate is called the mint par of
exchange. When the exchange rate is enough
higher than the par of exchange to make it

profitable to ship gold abroad and sell exchange
against balances so made, the export point is

said to have been reached, and where the rate
falls so low that exchange can be purchased
ana gold shipped in to replace the funds used
for the purchase of the exchange, it is called the
import point.

The theoretical export and import points are
constant, but the actual points at wliich gold can
be profitably shipped vary considerably, the dif-
ference between the actual and theoretical ex-
port and import points being made up of the
following items : Boxing and cartage of the
gold, freight to destination, insurance and loss
of interest while the gold is in transit. (These
costs vary somewhat, depending upon the ar-
rangements different shippers are able to
make.) The actual points are also dependent
upon other exclianges ; for instance, if sterling
on London, in Paris is abnormally low, gold can
be shipped to Paris, and London exchange pur-
chased with the balances so made at a profit,

when the rate for drafts on London in this
country would not of itself permit of such
profit. The price of gold also has a bearing
upon the rate, but where gold is exported from
this country the cost of the gold is fixed, as the
United States Government furnishes gold bars
at the rate of four cents per $100, and gold
coin can be obtained without premium by de-

manding same uf the United States Govern-
ment in exchange for gold notes. As this coun-
try exports a tremendous amount of cotton,
wheat, corn, and other cereals after harvest in

the fall, other things being equal, exchange
would naturally be lower at this time of year.

On the other hand, it would naturally be high
during the early summer months, because
of the fact that the imports are heavier in
proportion at that time. (See Exports and
Lmpokts). This natural condition has been off-

set largely through the interchange of securities,

and also by so-called finance bills. The latter in

effect carry over a debt of this country to foreign
countries when issued at the time of high ex-
change to such time as the exports make
enough e.xchange to carry the market down and
allow cov;r at low rates. This often allows
the borrowing of money at a very low interest
rate, and is much resorted to when discounts
abroad are lower than interest rates in the
United States, or when exchange is at abnor-
mally high rates without correspondingly di-

vergent interest rates against the transactions.

-\s the bulk of our foreign trade is carried in

foreign bottoms, we are obliged to pay im-
mense amounts for freight. Most of our ma-
rine insurance is also carried on the other side

of the water. Both of these items must be
added to the imports before the real balance
of trade can be found, but as they can only be
estimated and as finance bills are drawn and
securities sold back and forth in unknown
amounts, there is no time at which the real

balance of trade is a known quantit}-. The de-
mand and supply of exchange that causes fluc-

tuations to reach the gold points is the only real

guide to such balance, and even then finance
bills in themselves may be sufficient to call

forth shipments when the real balance if it were
known might be the other way.

The foreign exchange banker in financing
the foreign trade of the United States in addi-
tion to accepting the ordinary risks entailed in

advancing credit to his customers is always at

the mercy of the fluctuations in foreign ex-
change rates, and if it were not for the fact

that the two gold points are separated from
each other by under ordinary conditions not to

exceed one per cent, and usually at a much less

difference, it would be impossible for him to

work upon the close margins that are now in

vogue and that give the exporter and importer
the best possible service at an infinitesimal cost.

See Co.mmerce and Commercial Terms.

Fred I. Kent,
Manager Foreign Exchange Dcfartmcnt, First

National Bank of Chicago.

Foreign Judgment, in law, is the term ap-
plied to the judgment of a foreign tribunal.

Such judgment is proved in common law by
exemplifications certified under the great seal of
the state or country where the judgment is

recorded, or under the seal of the court where
the judgment remains ; the fulfillment of its

conditions depends upon treaty stipulations or on
international comity.

Foreign Laws, the laws of a foreign coun-
try. The courts do not judicially take notice of
foreign laws : and they must, therefore, be
proved as facts. Exemplified or sworn copies of
written laws and other public documents must,
as a general thing, be produced when they can
be produced. The effect of foreign laws, when
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proved, is probably referable to the court; tbe

object of the proof is to enable the court to

instruct the jury what is, in point of law. the

result from foreign laws to be applied to

the matters in controversy before them. The
court is, therefore, to decide which is the proper

evidence of the laws of a foreign country, and

when evidence is given of those laws, the court

is to judge of their applicability to the matter in

issue.

Foreign States. In law, every nation is

foreign to all other nations; and the several

States of the American union are foreign to

each other, with respect to their municipal

laws. The reciprocal relations between the

national government and the several States,

however, are considered not as foreign, but as

domestic.

Foreign Trade. While political econo-

mists have engaged in fierce disputations

over many economic theories regarding

money, wages, distribution and similar sub-

jects, they have allowed the theory ot inter-

national trade, as it was set forth by John

Stuart Mill, to remain unchallenged and un-

changed. The principle involved is one of

advantage. In general, a given nation will

export those articles in the production of

which it has an advantage over other nations

and import such articles as can be produced

cheaper by other nations. This advanta.^e

may be absolute, depending upon location,

soil, climate, etc., or it be merely relative and

artificial, depending, for instance, on a system

of protective tariff.

Modern international trade, in all its vast-

ness and complexity, is a comparatively re-

cent development. It may be said to have first

begun with the multiplication of steamships

and the extension of railroads throughout

the world. Among important recent changes

affecting foreign trade, and destined to affect

it even more in the future, may be mentioned:

(l) The acquisition by the United States of

Hawaii and the Philippine Islands; I2) the

construction of the Trans-Siberian Railway;

(3) the expansion of steam-carrying trrde on

the Pacific; (4) the opening of China; (5) the

definite assurance of a Panama Canal by the

United Stales. These changes mean new mar-

kets for us, with better and cheaper facilities

of transportation. The location of Manila

makes it the logical collecting point for all

articles of trade in southern Asia except tea.

and under American control, with changed

conditions of shipping, this city is destined

to become a great commercial emporium.
The fact that our factories are located on the

Atlantic coast has placed us at a disadvantage

in the oriental trade. This condition will be

greatly alleviated by the construction of the

Panama Canal; not to mention the advaitages

we shall gain in our trade on the west coast

of South America. Indeed, the trade of that

group of countries lying south of us is im-

portant. They buy of us manufactures and

food-products. Their principal employment
being agriculture, they form one of the most
important groups of those nations known to

political economists as "neutral markets." In

recent years special efforts have been made to

cultivate tlic South .-Xnierican trade. Witness,

for instance, the assembling of the Interna-

tional .American Conference, under act of our

Congress for the explicit purpose of extend-

ing inter-.Vmerican trade; the completion by
an .American company of telegraphic coninni-

nication with the soulhcrniost cities of South
.America; the appointment of an inter-Ameri-

can commission to report on a route for an
inter-continental railway; the establishment of

the Bureau of .American Republics for fhe
publication of information for those engaged
in American trade; the unification of customs
regulations and the monetary conference to

study plans for facilitating inter-Am' rican ex-
change; the unanimous recommendation of

all the republics to establish an international

American bank, with branches in every .Amer-
ican republic; the celebration of treaties of

reciprocity and the proposal to establish a per-

manent inter-.American court of arbitration for

the settlement of all .American disputes; and
finally, the opening of our great consuming
market to our sister republics by continuing
the free admission into the United Slates of

coffee, rubber, nitrate of soda and other prod-
ucts, and by the removal of the duties on
h'des. sugar and wool. In addition to these
means of promoting trade must be mentioned
the activity and persistence of our .American
merchants and manufacturers in advertising
their wares, and in this way stimulating the
market for them.

Nor have our commercial leaders proved
less equal to the demands of international

trade in the widest sense. In the trade of the
world the United Stales has taken an im-
portant place. In fact, the development of

our foreign commerce has been almost phe-
nomenal. It is interesting to examine the
figures giving the total values of our imports
and exports by decimal periods for the past

fifty years, and to note the rate of in-

crease :

Imports.

iSsS $257 .808
.
70S

1865 2j8. 745 .
580

1875 533.01^.4^6
l88> 577 . 5'7 • 329

189s 73" oSg.g'iS

1905 I,ii7,5ia,t)2f

Exports.

l8?5 $218,909,503
1865 166,029, 303

1875 ji ,44^.711

1885 742, i8T,75<i

1891 807.538. 165

1905 1 ,518,561 . 7jO

With few exceptions the volume of our

foreign trade has increased steadily year by
year, the figures for the fiscal year 1905 show-
ing the largest imports and exports. For the

fiscal year 1904 the imports and exports were
$09i.o87..3ri and $1,460,827.2-1. respectively.

The gain of $126,425,258 in imports alone al-

most equals the total volume of our foreign

commerce in 18112. the year in which the

United States first made a clear start in the

race for recognition as a world power.

The gradual increase of exports over im-
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ports is noteworthy and important. Rouglily,

from 1855 to 1905 imports have increased four-

fold, while exports have increased sevenfold.

Whereas in 185; there was a trade-balance of

$40,000,000 against us, in 1905 there was a
balance of $400,000,000 in our favor. It is fur-

ther significant that about hall of our imports
are manufacturers' materials. See Commerce;
Commerce, Ixterstate: Commerci.\l Organiza-
tions; Commercial Treaties; Exports and
Imports. American ; Exports and Imports of

THE Latin-American Republics; Alaska, Com-
mercial; Canada, Commerce. Tariffs and
Traxsport.-\tion ; United States : Foreign
Commerce of; History of the Tariff; Reci-
procity: Commercial De\'elopment; Finances
or THE. Etc. ; Free Trade ; Balance of

Trade.

Foreign Wars, Military Order of, a na-

tional patriotic society founded in 1894 in New
York, under the name of the Military and
Ts'aval Order of the United States, but known
irom 1895 by its present designation. The ob-
jects of this order are (i) to preserve and honor
the memory of those who assisted in the main-
tenance of the government of the United States

in the Revolution, the war with Tripoli, the

War of 1812, the Mexican war, and the Span-
ish-American war; and (2) to collect all records

and documents appertaining to the wars above
mentioned. The order is sub-divided into 22
State commanderies, and includes in its mem-
bership commissioned officers of the army, navy,

or marine corps who took part in any of these

wars (Veteran Companions), and direct lineal

descendants of commissioned officers in the main
line (Hereditary Companions). The present
membership (1903) exceeds l,(x)0.

Forelands, North and South, two head-
lands on the southeast coast of England, county
of Kent. Xorth Foreland projects into the sea

in the form of a bastion, and consists of chalky
cliffs nearly 200 feet high. South Foreland
consists also of chalky clifTs, and has two light-

"houses, with fixed lights, erected upon it.

Forensic Medicine. See Medical Jurispru-
dence.

Foreordination, or Predestination, a term
appropriated by theology ; in the Calvinistic sys-

tem, the assignment of the Deity, at the time
•of creation, of some of his creatures to eternal

life and happiness and others to eternal death
•or suffering. Of course the decree was not,

as usually stated, irrespective of the spiritual

merits of the subjects; but if human beings it

was irrespective of their actual conduct on earth.

This was supposed to be irrelevant, as through
the fall of Adam they had lost all possibility

of merit, and owed any escape they might have
from utter destruction to God's grace and
"Christ's vicarious atonement, which restored
some of them to moral health. As none of them
deserved anything, there could be no injustice in

leaving such as he chose to suffer the penalty
assigned. The first noun or its verb is not taken
from the Scriptures, which uses "ordain" in-

stead (Acts xiii. 48; Jude iv. 13). It was not
alone Adam's dereliction which had caused this

liberty of choice, however, as angels were in-

cluded ; the Westminster Confession says, "By
the decree of God, for the manifestation of his

;glorj-, some men and angels are predestinated

unto everlasting life, and others foreordained

to everlasting death." This implies that no cre-

ated being has any claim to other than de-

struction except by divine grace.

Foreshortening, in art, the method of

drawing in strict accordance with the rules of

perspective, by which objects are so represented

as to convey to the observer an idea of their

just length, although but a portion of that

length is actually given. The method w-as

known to the ancients, and in more recent times

has been notably employed by Correggio.

Forest-fly, the British name for the

minute parasitic, flea-like flies called bird-ticks,

bat-ticks, and the like, in America ; specifically

Hippobosca equina, which is especially a torment

to horses by thrusting its long beak through
the skin and' sucking the blood. See Bird-tick.

Foresters, Ancient Order of, a fraternal

order founded 1745, at Yorkshire, England, with

a membership 1903 of over 1,000,000, divided

among 9,000 courts. The order was introduced

into the United States in 1832, and despite the

fact that over 175.000 members withdrew and
organized the Foresters of America in 1895,

the order in this country has a membership of

187,000.

Foresters of America, a fraternal, benevo-
lent order known under this title since September

1895. Orignally the order was part of the An-
cient Order of Foresters (1745), but freed itself

from the High Court of England (1889), and
became a separate order. There were 1,600

courts in 1902, with a membership of 195,200.

Foresters, The Independent Order of,

was organized in 1874 in New Jersey. It was
reorganized in Canada by the Hon. Dr. Oron-
hyatekha, a full-blooded Mohawk Indian of

scholarly distinction, high character, and great

ability, who was educated under the patronage

of the present king of England, in 18S1. In 1881

the society consisted of 369 members and was in

debt. It now numbers 214,000 and has a sur-

plus of $6,700,000 in its treasury, having already

paid to widows and orphans of deceased breth-

ren about $14,000,000. The membership ex-

tends throughout all of the provinces of Canada,
nearly all of the States of the American Union.

England, Ireland, Scotland, Wales, Norway,
Denmark, France, Belgium, India, Newfound-
land, and Australia. In 1902 it added to its

membership 13,000, and for the first half of

1903 its net increase was about 9,000. During
the year 1902 the number of members initiated

was 100 per month greater than in 1901. The
death rate of the year was 6.60 per i.ooo or a

fraction less than the year before. The average

age of its membership at the close of 1902 was
a little over 36. The society rejects a large per-

centage of applicants, being verj' careful in the

selection of its risks. Its accumulated funds in-

creased during 1902 by $957,239. This meant a
betterment in assets of 18.19 per cent. The in-

crease in assurance at risk during the year was
4.52 per cent. The increase in the premium
income of the order in 1902 was 8.37, while the

demands upon that income for the purpose of

meeting claims was only i per cent greater than
in igoi. The order is governed by a supreme
body, which meets once in three years.

The local jurisdictions are governed by
hieh courts of the various States and ProT-
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iiices. The funds, however, are all forwarded
to the head office, there being invested under
the insurance law of Canada which prevents

investment in anything except first-class gilt-

edge securities. The last reports show that no
losses have ever been made in investments. 1 he

head office of the order is in Toronto, Canada,
the building being a magnificent structure known
as the Temple Building, which was built and is

owned by the order. In addition to the head
office it contains a number of banks, loan com-
panies, insurance companies, and is the head-
quarters of masonry for the city of Toronto.

The order pays out daily (1903) $6,500 to wid-
ows and orphans. The rates of premium may be

judged from the following: Age 35; amount
$1,000; mortuary premium $1.38 (small court

dues in addition). All premiums cease at 70
years of age, or at any time when the members
become totally and permaneutlv disabled, at

which time they arc allowed to take in cash one
half of the amount of their policy, the balance

to be paid to their heirs at death. Aiter 70 years

of age members are permitted to draw one tenth

of their policy for each of 10 years if they live

so long, the balance to go to their beneficiaries at

death. The order also has a sick and funeral

benefit division. It admits lady members, these

being called companions, who are gathered in

separate courts. Of its total membership of

214,000 about 17,000 are companion members.
The growth and progress of the institution is

the life work of Hon, Dr. Oronhyatcklia. He
has been supreme chief ranger for 22 years and
is a man of wonderful strengtli and power.

Associated with him are the following : Hon.

Judge W'edderburn, Hampton, N. B. ; J. D.

Clark, Dayton, Ohio; John A. McGillivray, K.

C, Toronto, Ont. ; H. .•\. Collins, Toronto, Ont.

;

T. Millman, M.D., M.R.C.S., Toronto, Ont.;

Hon. Elliot G. Stevenson, Detroit, Mich. Benj.

Greer, London, Ont., and Charles A. Fitzgerald,

Buffalo, N. Y., are the supreme auditors.

Forestry in the United States. Forestry is

the art of using the forest continuously to meet
the needs of men. In the United States forestry

has to do principally with the supply of wood
for various purposes, with the maintenance of

waterflow in streams, with the prevention of

floods, and with the supply of forage for grazing

animals within the forest. Nowhere else are

forest problems of more vital importance to the

welfare of the people than here, and in no other

country of similar civilization has so little prog-

ress been made in their solution. This condi-

tion follows naturally from the vast area of the

United States, its comparatively sparse popula-

tion per square mile, and from the nature, loca-

tion, and extent of the forests themselves.
The forests of the United States occupy an

area of approximately 1. 100.000 square miles, or
about 36 per cent of the total land surface. They
may be divided into five principal regions.

(a) The Northern Pine Forest extends from
western Minnesota east to the Atlantic Ocean
and southward to middle Tennessee, northern
Georgia, central Virginia, and northern Mary-
land. Its characteristic tree is the white pine
(Pinus slrobus, Linn.), a tree of the very first

commercial importance, which has hitherto sup-
plied much more of the lumber cut in the United
States than any other tree. In its western and
more important centre of distribution in Michi-

gan, Wisconsin, and Minnesota, the white pine
is found both in pure stands and associated with
other, principally hardwood, trees. The cut of
white pine in the northern pineries reached its

maximum in 1890, when the production for
Michigan, Wisconsin, and Minnesota was 8,597,-
623,000 feet. During the census year 1900 the
cut had fallen to 5,419,333,000 feet. This reduc-
tion in the cut has been accompanied by
so marked a fall in the quality of the
lumber that at present very many mills
are sawing logs of wliich 50 or 60 are re-

quired to produce l.ooo feet of lumber, while
the former average of logs to the thousand was
seven or less. In the eastern part of the North-
ern Pine Forest red spruce {Pieea nibens. Sarg.)
is now the principal lumber tree, since the ma-
jority of the merchantable pine has been re-

moved. The spruce grows usually in mixture
with hardwood trees such as birch, beech, and
maple. Formerly used mainly for lumber, spruce
is now cut principally for paper pulp. Tlie pro-
duction of spruce pulp wood in the census year
1900 was 1,160,118 cords, the majority of
which was used for news and other coarse grades
of paper. In its southern extension the white
pine forest penetrates the extensive hardwood
belt of the Southern .Appalachians, into which it

merges as the white pine and its associates cease
to be the characteristic trees. In its northern
portion the white pine forest is predominantly of
value for the production of wood. Its use as a
regulator of stream-fiow, while very great, is

there far less conspicuous than along its south-
ward extension in the Appalachian Mountains,
and in many other forest regions of the L'nited

States. The loss from floods in streams
which head within this forest in the South-
ern Appalachian Mountains during a cer-

tain period of 12 months ending in 1902
was, according to official estimates, more than
$18,000,000. Congress has been asked to under-
take the control of these floods by the purchase
of lands for a Southern .Appalachian forest re-

serve, but the plan, although thoroughly good,
has not yet been carried through.

(6) The Interior Hard-wood Forest follows
the .southern boundary of the Northern Pine
Forest from the edge of the treeless region
eastward to the mountains of Virginia and
southward along the Appalachian Alountains
and the Piedmont region, skirting the northern
boundary of the Southern Pine Forest until it

meets the prairie in western Te.xas. Its prin-

cipal trees are the oaks. It is in this forest that

the black walnut, now almost exhausted as
a timber tree, reached its best size and most
important distribution.

(() The Soullicrn Pine Forest extends from
northern Maryland south along the .Atlantic and
Gulf coasts and up the valleys of the principal

rivers until it meets the open country in western
Texas. Its most important and character-

istic tree is the longleaf pine (Pinus pahistris.

Mill.), in many respects the most valuable

and important timber pine of the globe. Fre-

quently associated with the longleaf pine, and
serving elsewhere to delimit the boundaries of
the Southern Pine Forest, is the loblolly or rose-

mary pine (Pinus taeda, Linn.), a tree of rapid

growth and great dimensions. Other character-

istic trees are the shortleaf pine (Pinus cchinata.

Mill.), which occupies the higher ground back
from salt water, and the bald cypress (Taxodium
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distichum, Linn.), a swamp and tideland tree of
high commercial importance, whose wood, for

many purposes, is taking the place of the white
pine, as clear lumber from that tree becomes
progressively scarcer and higher in price. The
cut of pine in the Southern Pine Forest in 1900
was 8,523,000,000 feet, and it is increasing with
great rapidity. The cut of cj'press in 1900 was
495,000.000 feet The navai stores produced
from the longleaf pine in 1900 were valued at

$20,344,888.

Along the western border of the North-
ern Pine Forest, the Interior Hardwood
Forest and the Southern Pine Forest extend
the region of the Great Plains, destitute of

timber except along the margins of the streams
and on occasional elevations. There is a strong
probability (and in many places conclusive evi-

dence) that great areas of this region at one
time bore trees and are still capable of growing
forests. The clothing of such areas again with
trees is one of the most important problems to
be attacked and solved by the American forester.

Ultimate success, of which there is now no
doubt, will be of enormous value to a region
whose principal industries, agriculture and graz-
ing, are both so dependent for their future de-
velopment upon a cheap and accessible timber
supply.

((/) To the west of the Plains region lies

the Rocky Mountain Forest, occupying more or
less isolated mountain chains or mountain masses
separated by grazing lands, deserts, or cultivable
valleys. The Rocky Mountain Forest has its

eastern extensions far in the heart of the Plains
country, as in the case of the Black Hills Forest
in North Dakota. Its predominant characteristic

at middle and lower elevations is semi-aridity,

and its distribution is limited by a combination
of forest fires and deficient rainfall. Its prin-
cipal timber trees are the western yellow pine
(Finns pondcrosa, Laws.), the Engelmann spruce
(Picea engelinanni, Engel.), the red fir {Fscii-
dotsuga taxifolia, Lam., Brit.), and the lodge-
pole pine (Pinits murrayaiia. "Oreg. com.*) The
principal products of the Rocky Mountain Forest
are water, wood, and grass, in the order named.
The chief industry of this region is, or is

about to become, irrigated agriculture. Since
the passage of the National Reclamation Act of
1902, which provides for the reclamation of vast
areas of irrigable arid land under the auspices
of the Federal government, the watersheds of
the region have taken first place in its economic
resources, for here water, not land, is the mea-
sure of value of the farm. All the industries of
this region hang with peculiar dependence upon
the forest. The distance from which supplies of
timber for mining, for railroads, and for do-
mestic purposes must come if the Rocky Moun-
tain forests are once exhausted makes their
preservation an imperative necessity on these
accounts, while the existence of summer range in
the forest for herds of cattle, sheep, and horses
gives value to immense areas of winter range
which without it would be of little use, and
thus maintains one of the most important indus-
tries of the region. Because of the aridity of the
country the forests of the Rock Mountain region
are destroyed with peculiar facility by fire, by
overgrazing, and by overcutting. The reproduc-
tion is less rapid and abundant than on either the
eastern or western coast, while the preservation
of the forest, of vast importance everywhere

throughout the United States, is here more pe-
culiarly and immediately essential to the well-

being of the people than is the case elsewhere.

(<?) West of the Rocky Mountain Forest
stretches the Facific Coast Forest, probably the
most densely timbered and prolific forest region
of the earth. In California the forest of the

Sierras, characterized by the big tree (Sequoia
gigantea, Decaisne), the sugar pine (Finns lam-
bertiana, DougL), and numerous magnificent firs,

is perhaps the most beautiful and attractive in
existence, while the forest of coast redwood {Se-
quoia sempervirens, Lamb.. Endl.) has a
larger stand of merchantable timber per acre
than any similar area of which we have know-
ledge. In Oregon and Washington, the red fir

{Psctidotsuga taxifolia. Lam., Brit.), the coast
cedar {Thuya gigantea, Nutt.), and the tide-

land spruce (Ficea sitchensis. Bong., Trautv.
and Mayer) are lumber trees of the highest
commercial value and the chief economic com-
ponents of the forest, while the coast hemlock
(Tsuga mcrtensiana), for the present less

sought after than the fir, and the red fir

itself alternate as the most numerous tree in
the forest. Water is the most important product
of the Sierra forest, wood of the redwood belt
and of the coast forests of Washington and
Oregon. The cut of redwood in 1900 was 360,-
000,000 feet, the lumber product of Oregon 740,-

000.000 feet, and that of Washington 2,300.000,000
feet. During the year igo2 the loss from fire

in the State of Washington was said to be about
twice the cut. Although it is true that wood is

by far the most important product of the coast
forests of Washington and Oregon, yet the pre-
vention of floods from the heavy rainfall and
snowfall of the coast is of critical importance
to many agricultural valleys.

Forests of the Philippine Islands.— The for-
est lands of the Philippine Islands cover an
area which certainly exceeds 40.000,000 acres.

They are rich both in the number and in the
value of their species, and their total stand of
merchantable timber is exceedingly large. Ex-
cept for occasional private or monastic holdings,
they are entirely in .the possession of the United
States, and are being administered by an Insular
Bureau of Forestrj' in competent and reliable

hands. The development of practical and sys-

tematic forestry in the Philippines is likely to be
even more rapid than in the United States, and
the returns from the government forests there,
already more than double the expense of ad-
ministration, will form one of the most im-
portant sources of revenue from the islands.

Forest Protection.— The early settlers in

New England and "Pennsylvania, coming as they
did from regions where forest protection was
rigidly enforced for the sake of the game,
brought with them the survival of their habits
at home, and made provision among their earlier
laws for the preservation of the forest. This
transplanted care for the woodlands did not
long survive either in legislative or in effective
public desire. It was succeeded by a reasonable
appreciation that the forest, in the early days on
the Atlantic Coast, was the enemy of the settler.

The state of mind which was thus produced
survived in enmity to the forest long after the
progress of civilization had converted it from
an enemy of the settler to his best friend, and
the eagerness for forest destruction which has
characterized the great majority of frontier com-
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munities in the United States has, after the
early days, had no more legitimate cause. Until
the immense expansion of the railroads which
followed the close of the Civil War, the demand
for timber was comparatively local in character,

and the great operations of destructive lumber-
ing had not begun. Since that time forest de-

struction has increased progressively until the

exhaustion of the timber supply has almost been
accomplished in certain regions and is immi-
nently threatening elsewhere. Even before the

era of gigantic lumbering operations, organized
bodies began to take action for the preservation

of the forest, but it was not until the resolutions

of the American Association for the Advance-
ment of Science in 1873 that such action achieved
results. These resolutions called upon the Na-
tional government to investigate the forest situa-

tion of the United States and to move accord-
ingly. In 1876 the Commissioner of Agriculture,
through Dr. Franklin B. Hough, one of
the most honored pioneers of forestry in this

country, organized such an inquiry. The work
which Dr. Hough then began developed into the
Division of Forestry in the United States De-
partment of Agriculture, which division was
greatly enlarged and became the Bureau of For-
estry in 1901.

The Bureau of Forestry.— The Bureau of

Forestry is divided into si.x otTices. The Office

of Forest Management prepares working plans

for conservative lumbering lor the National for-

est reserves (see below) and for State and pri-

vate forest holdings. Its practical assistance to

the owners of timberlands is given on the

ground, either without cost in the case of small

areas, or at the cost to the owner of expenses
only in the ca.se of larger tracts. The area of

private forest land for which applications for

assistance had been made on i July 1903 was
5,656,171 acres, an area far larger than the force

of the Office of Forest Management has been
able to cover. The total area of private lands

put under management at the same date was 679,-

194 acres. The Office of Forest E.xtension gives

assistance in tree planting under conditions simi-

lar to those described for the Office of Forest
Management, studies methods of re-establishing

the forest on areas which it once occupied, and
g;ives special attention to the study and preven-
tion of forest fires. On i July 1903 the area for

which planting plans had been made amounted
to 10,807.47 acres. The Office of Forest Mea-
surements calculates, drafts, and puts into final

form the very extensive measurements and maps
made in the field by the Offices of Forest Man-
agement and Forest E.xtension. The Office of
Forest Products studies the uses of timber and
other forest products, makes timber tests and
chemical examinations of by-products of the
forest, and gives special attention to the preser-

vation of w'ood. The Office of Dendrology deals

with the natural history and nomenclature of
trees and forests, and has charge of the forest

library and the collection of forest photographs
of the United States. The Office of Records is

charged with the routine and the business opera-
tions of the Bureau. The appropriation of the
Bureau of Forestry for the year ending 30 June
1904 was $350,000. It will be evident from what
has been said that the work of the Bureau is to
forward both the study of the forests of the

United States and the application of practical

forestry upon them regardless of the character
of their ownership.

National forest Reserves.— Parallel with the
development of the Bureau of Forestry, two
other lines of National forest work have sprung
up, one in tlic General Land Oflice, the other in

the United States Geological Survey. To the
General Land Oflice the custody and disposal of
the lands of the jiublic domain have been given,
together with the care and management of the
National forest reserves created from time to
time by proclanialion of the President of the
United States under the Act of 3 March 1891.
These reserves, situated in all the Western
States and Territories except Nevada, occupied
on I July 1903 an area of 62,343.645 acres.

When the first reserves were created, it was
natural that their administration should be
placed in the hands of the Land Oflice, which
had had charge of these lands before they were
reserved, but the development of the other gov-
ernment forest work has made it evident that

a change is required.

In 1895 the president of the National
Academy of Sciences was requested by the
secretary of the interior to appoint a commit-
tee to e.xamine the forest lands of the public

domain and report a policy for their man-
agement. L'pon the recommendation of this

committee, President Cleveland, on 22 Feb. 1897
created some 22,000,000 acres of forest reserves.

The proclamation of these reserves was imme-
diately followed by protests in the Western
States and Territories so vigorous that Congress
suspended the operation of the President's

proclamation for a year in all the States affected

except California, whose senators, recognizing
the value of reserves to their State, protested

against the suspension. At the expiration of
the year of suspension the proclamation of
President Cleveland became effective in spite

of some opposition in the West, and the forest

policy of the government has never been se-

riously threatened since that time. The law of

3 June 1897 conferred upon the secretary of the

interior all necessary powers for the manage-
ment of the forest reserves through the General
Land Oflice, and gave to the director of the

Geological Survey, who had been instrumental
both in saving the reserves from permanent
suspension and in procuring the passage of the

law, certain duties in connection with them. He
was charged with the survey and description of
the reserves, with mapping their topography and
timber, and with recommending to the secretary

of the interior their proper boundaries and mark-
ing them permanently upon tlie ground. The
duplication of work and the loss of energy in-

volved in the dispersion of the National forest

work under these three independent agencies has
been called to the attention of the Congress by
the President of the United States and is likely

soon to come to an end.

State Forestry.— While the national govern-

ment was making the progress described, various

States were taking active measures in forestry.

Among those Minnesota and Pennsylvania are

conspicuous for the excellence of their fire laws,

New York and Pennsylvania for their forest re-

serves, Michigan, California, and a few other

States for peculiar excellencies of State organiza-

tion or public sentiment on the forest question,

but except in some of the States already named
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and a few others the state movements for forest

protection have not usually been notable either

for efficiency or good results.

Forest Schools.— Instruction in forestry be-

gan in this country under the mistaken impres-

-sion that forestry differs but little from horticul-

ture and botany. But the character of forest

teaching has been revolutionized within the last

few years, and at present opportunity for edu-

<:atioi'i in professional forestry is not wanting in

the United States. One of the earliest practical

courses of forestry, discontinued shortly after it

began, was given in the State University at

Bozeman, Montana, under Capt. George P.

Ahern, U. S. A., now in charge of the Bureau

•of Forestry in the Philippine Islands, but the

first effort toward the establishment of profes-

sional instruction was in the simultaneous open-

ing in the auturr.n of 1898 of the Biltmore For-

est School at Biltmore, North Carolina, and the

New York State College of Forestry as a part

of Cornell University. The former offered a

one year course without entrance examination

and is still continuing to do so. The Cornell

School, which offered a four year undergraduate

training in professional forestry and had begun
to graduate students capable of passing the gov-

ernment examinations, was discontinued in 1903.

The Yale Forest School, which offers a two year

post graduate course to the holders of a bache-

lor's degree from any recognized institution of

learning, was established in igoo. It has already

graduated more professional foresters than all

other schools combined. The University of

Michigan has just instituted a two year post

graduate course, the University of Nebraska has

established a four year undergraduate course, the

State Agricultural College of Minnesota has es-

tablished a four year course ; Harvard University

offers some instruction in forestry in the Law-
rence Scientific School, and many other institu-

tions afford the opportunity for more or less

complete and effective training in various

branches of forestry.

Amcrica)i Forestry Association.— The Ameri-
can Forestry Association, organized in 1882 as

the American Forestry Congress, has been one
of the most effective agencies in the progress of

forestry and forest preservation in the United
States. Its influence upon legislation has of

late years been a notable one, and its summer
meetings, held in whatever portion of the coun-
try needs its influence most, have been exceed-
ingly effective in educating public opinion. Its

official organ, formerly *The Forester,' now
called 'Forestry and Irrigation' because it has
become likewise the organ of the National Irri-

gation Association, is the best forest periodical

in the United States and one of the best in

existence. In the publicity which it gives to

forestry, it has been of late most cordially and
helpfully joined by the lumber journals and the

daily press of the country. The newspaper press

as a whole has been a most effective agent in the

dissemination of right ideas of forestry and in

bringing about in Congress, among lumbermen,
and among the people at large the strong sup-
port of practical forestry which is now perhaps
the most hopeful sign of the forest situation in

the United States.

Tlie Practice of Forestry.— The practice of
forestry in the United States naturally falls

under two heads : First, those forms of conser-

vative lumbering which were practised by farm-
ers, lumbermen, and others without the as-

sistance of professional foresters. Second, those
forms of conservative lumbering which have been
introduced under the supervision of the latter.

In both cases a factor of the utmost importance
is found in the methods of logging adopted or
devised by the American lumbermen in different

parts of the country.
Destructive Lumbering.— The methods of

felling timber, except for variations in the forms
of axe and saw, are approximately similar

throughout the world, but the methods of han-
dling the felled timber vary greatly. In the

United States the mechanical and inventive capa-
city of the people has led them to develop forms
of logging cheaper and more effective than those
in use elsewhere. These methods have become
highly specialized in response to the requirements
of the market, the topography, and the forest

itself in the different forest regions. In the
Northern Pine Forest the final operations of
logging await the fall of sufficient snow to make
possible the preparation of solid ice roads over
which the logs can be hauled to the bank of a

stream or to the railroad. In the Southern Pine
Forest and throughout the larger part of the
interior hardwood region snow is not a factor in

the logging. Its place is taken to some degree
by timber slides or by installations of wire rope
cables which drag or carry the logs from the

stump to a logging train. In the Rocky Moun-
tain region the methods vary greatly, but on the
whole they are less highly developed there than
in the denser timber on the Pacific slope, where
wire rope logging has reached a very high point
of economy and efficieaicy. Here the logs are
dragged over specially prepared skid roads by
wire cables of great length attached to the drums
of donkey engines, which transport themselves
about the woods by their own power whenever
change of location is required. Forestry being
in many respects more closely akin to lumber-
ing than to any other occupation, it is of first

importance to the forester that effective and
economic methods of logging should be em-
ployed. These methods hitherto have been
wasteful and destructive both to an unnecessary
and to an unprofitable degree, and the future of
the forest has been needlessly sacrificed to the
idea of immediate gain. Conservative lumber-
ing harvests the present forest crop economi-
cally and profitably at the same time that it pro-
vides for future growth.

Forestry by Private Ozvners.— The idea of
perpetuating the forest by wise use, which is the
essence of forestry, had found hospitable lodg-

ment in the minds of many Americans before
forestry had become a recognized profession in

the United States. Examples of the treatment
of the forest from this point of view were more
common in the northern spruce forests than else-

where, and especially on the Androscoggin
River in Maine, where great permanent value
was given to very considerable tracts of spruce
land by careful handling. Among the farmers
of New England, New York, and New Jersey
the harvesting of successive crops of hardwood
sprouts for fuel, fencing, etc., was a common
practice during the last century, but as a rule

the methods used, like those for the spruce in

Maine, were less effective than they might easily

have been.
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Bcgiitnings of Professional forestry.— In

1891 the first example of professional forest man-
agement in the United States was begun on the

Biltmore estate near Ashevillc, North Carohna,
in a mixed forest of hardwood and pines which
had been severely damaged by the mismanage-
ment of former owners. The object of the man-
agement was to secure what revenue was pos-

sible from the forest while cojiducting such

operations as were required to put it in good
condition. Even in the first year the forest

work paid for itself, and it has been conducted
successfully ever since. No further examples of

professional forest management were created

until, in the summer of 1898, practical forestry

was introduced, under the care of the then Divi-

sion of Forestry of the Department of Agricul-

ture, on two tracts in the Adirondacks of a total

area of more than loo.ooo acres. Other in-

structive examples of co-operation in practical

forestry between private owners and the gov-
ernment have been created in Maine, Tennessee,
Georgia, Texas, and many other States and Ter-
ritories, and the plan is still in increasingly ef-

fective operation. Under it the great majority

of the conservative forest management now in

existence in the United States has been brought
about. The types of practical forestry which
have been adopted or devised for application in

these various cases include improvement cut-

tings of various degrees of refinement, several

types of treatment of sprout lands, and a variety

of forms of the high forest and selection sys-

tems, the most typically American of which is

what is called localized selection. In all cases

their application has been reduced to the utmost
simplicity, and a definite effort has been made to

limit interference with the ordinary methods of

logging to the smallest possible amount. As a

result they have not interfered as a rule with
the profits of the forest, while the reproduction
and perpetuation of the forest, the other prin-

cipal object of the management, has been fully

secured. Through the application of these sim-
ple and effective methods forms of forest man-
agement peculiarly adapted to American condi-
tions are growing up. In the early practice of

American foresters many of the important tenets

of European forestry, such as the doctrine of the

sustained annual yield, have wisely and neces-
sarily been abandoned, and effort has been con-
fined to insuring the profitable use of the forest

and its continuance in productive condition, not
seldom at the expense of a long hiatus in the

yield, provided such a form of management was
satisfactory to the owner. The conditions of

the lumber trade here justify the transportation
of forest products for longer distances than is

possible in Europe, and localities are far less

dependent in America upon the local supply than
is the case abroad. A fundamental considera-
tion in determining forms of management in the
United States is the extremely moderate price
of low grade forest products such as firewood
and the cheaper kinds of lumber. This fact, to-

gether with the cost of transportation, decides
what kinds and grades of timber can be profit-

ably cut and how closely what is cut can be put
to use. Logging under the conditions of which
not more than 50 per cent of the growing tree
ever reaches the market, is still practised in sev-
eral parts of the United States. The duty of
perpetuating the forest is not less imperative

under such conditions than where the price of
lumber is higher. The methods of the .American
forester, although they must be the product of
ripe training and experience if they are to suc-
ceed, are often summary and rough. In every
case they must pay and in ever>' case they must
insure the perpetuity of the forest. If they suc-
ceed in these two essentials, their roughness may
be disregarded.

Principal Forest Problems.— The efforts of
American foresters are at the present time largely
grouped about a few principal forest problems
which arise from the nature of the forest, from
the dangers which threaten it, and from the
economic conditions by which it is surrounded.

The Xational forest Rescn^es.— Since it is

the general experience of all countries that the
only forests which are permanently safe are
those in the hands of a permanent owner, namely
the government, the United States has by the
creation of forest reserves undertaken to set

aside and hold in the public hands those areas
within the public domain whose preservation
is essential to the public welfare. The estab-

lishment of these forest reserves met at the be-
ginning, and in certain instances continues still

to meet, unthinking opposition in certain parts
of the Western States where lie the 863,000,000
acres which remain of the public lands. But in

each State public sentiment is crystallizing rap-

idly and effectively in favor of forest preserva-

tion. This trend of the public mind makes it

continually easier for the national government to

set aside and hold those forest lands which it

should retain, and is rapidly making possible a
better administration of the reserves themselves.

The latter are located either at the headwaters
of streams whose protection is essential to irri-

gated agriculture on the lands below them, or in

more densely forested regions w-liere the preser-

vation of the timber supply is the first consid-

eration. In either case their preservation alone
can meet a critical public need. It is unfortunate
that the personnel of forest supervisors and
forest rangers available for their protection has
remained far below their requiretnents. The
natural result has been that the diminution of
forest fires, although striking in amount, has
been less than might have been accomplished,
while the stock ranges have continued to suffer

from overgrazing and the reserves have been
injured to some extent by timber stealing and by
minor depredations. They have nevertheless
answered a most important and beneficent public

purpose, and under the policy which controls

their administration their value to the people
will steadily increase. This policy briefly .stated

is the employment of all their resources for the
good of the people, and thus, in the language of
President Roosevelt, the making and maintain-
ing of prosperous homes.

forest Fires.— It is aUogether probable that

more timber has been destroyed in the United
States since the landing of the Pilgrims by fire

than by the axe. In every country where timber
is plenty and settlers few, fire has been harm-
fully employed to assist the settler in his war-
fare against the forest. With the progress of
civilization railroads have scattered along their

rights of way fires which have destroyed thou-
sands of square miles of timber. The trans-

continental railroads are lined for hundreds of
miles, where they traverse the forest regions,

with the bleached fire-killed remnants of the
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former stand. Prospectors often set fires in

heavily timbered countries to uncover the sur-

face of the mineral soil, and campers, hunters,

and others, either by the injudicious location of
their fires or by neglect in leaving them unex-
tinguished, have been responsible for much im-
portant loss. The use of steam machmery in

logging and the supposed necessity for burning
away the debris, as in the case of the coast red-

wood of California before skidding the logs, has
been responsible for many fires. The loss from
forest fires is confined to no section of the coun-
try and its- percentage has diminished but little

of late years, if at all, in proportion to the total

stand of timber which remains. Although exact
figures are not obtainable, it probably exceeds
on the average a total of $50,000,000 a year. The
Hinckley fire of 1894 in Minnesota destroyed
property valued at $25,000,000 and cost the

lives of 418 persons. For two weeks before
the high wind which gave it its destructive

power this fire was smoldering in the neigh-
borhood of Hinckley and could have been ex-
tinguished easily and cheaply at any time. Dur-
ing the autumn of 1902 fires destroyed property
valued at $13,000,000 in the States of Washing-
ton and Oregon, while in the spring of 1903
about 650,000 acres were burned over in the
Adirondack Forest in New York. Such losses

are as unnecessary as they are appalling, for a
small fraction of the cost of these fires expended
in preventive measures would have rendered
their occurrence practically impossible. There
is but one effective safeguard against fire in the
woods, an enlightened public sentiment with re-

gard to it. Such a sentiment is rapidly being
created within and near the National forest

reserves and in certain other portions of the
country. While the effort to produce it is in pro-
gress the National Bureau of Forestry is study-
ing the natural history of forest fires and de-
vising the cheapest and most effective means for
extinguishing them. It is studying likewise their

effect upon the condition and production of the
forest, and the amo'unt of loss, as special means
of awakening public opinion. In the dense and
moist forests of the northern pine belt, forest
fires of importance almost invariably originate in

the debris of cut-over lands and not seldom are
unable to penetrate the untouched virgin forest.

In unusuall}' dry seasons, however, fires may
burn throughout any woodlands without dis-
tinction, and it is in such seasons that confla-
grations like the Hinckley and the Peshtigo
fires take place. Except under extraordinary
conditions, fires in forests of this type are apt
to move slowly, but they are difficult to extin-
guish because of the mass of inflammable ma-
terial^ in the forest floor, ilature trees in the
Interior Hardwood Forest and the Southern Pine
Forest are seldom killed by fire if the bark is un-
broken and sound. Fires in these regions usually
travel along the ground with moderate speed and
are seldom dangerous to human life. The dam-
age they occasion is in the destruction of j-oung
growth and the unsoundness which they produce
in trees of larger size. They are especially
destructive in those portions of the Southern
Pine Forest_ where the longleaf )ine is boxed for
the production of naval stores. Where a boxed
tree catches fire it is lost for >uch production,
and most often succumbs to the attack. In the
Rocky Mountain Forest fires are less uniform in

type. Where the timber is dense, and especially

where it is composed of a thin-barked species
such as the lodgepole pine, not infrequently
vast areas of the forest are killed by a single

fire. In such cases the trees are not consumed,
but stand bleaching long after they have lost

their bark, and finally fall in an almost impass-
able tangle of prostrate trunks, to be consumed
later by another fire together with the young
growth which has sprung up among them. In
the more open forests of the western yellow pine,

the damage is to the young growth and to the
soundness of the old trees. In many regions it

is practically impossible to find a tree of any
size that does not bear the marks of fire. The
most serious effect of fires in the coast redwood
of California is to prevent the sprouting of the
old stumps after logging, and thus to convert
highly valuable timberland into indifferent pas-
ture. In the fir forests of Oregon and Wash-
ington fires are common and difficult to extin-
guish, but usually slow-burning and not of great
extent. It is only in seasons of exceptional dry-
ness that losses of appalling magnitude i^e to
be expected. The State of Washington has re-

cently passed a forest fire law, the operation of
w'hich will be watched with peculiar interest.

Some Uses of Jl'ood.— The yearly product
of wood in the United States is about 35,000.000,-
000 feet. In 1900 the lumber industry employed
283,260 wage-earners, to whom it paid $104,640,-
591. The perpetuation of this industry is of
vital concern to all the people. Its ramifica-
tions are as wide as the industrial life of the
nation, and its perpetuation is a most pressing
concern of the forester. The use of wood for
the maintenance of railroad tracks, for example,
rises to about 120,000,000 ties a year, together
with vast amounts of bridge timber, piling, etc.

Since the use of metal ties is believed to be im-
practicable by American railroad engineers, the
maintenance of the supply of wooden ties is of
vital importance to the railroads, and through
them to the nation at large. In a similar way,
the permanence and success of the mining in-

dustry is dependent upon cheap and accessible
supplies of timber. In most portions of the
West such supplies can be expected only from
the national forest reserves. In the creation of
the reserves, therefore, the special needs of
mining and other industries have been kept
carefully, and it is also believed successfully,

in mind.
Suntmary.— The profession of forestry, which

has already reached high standing on the con-
tinent of Europe, in British India, and else-

where, is being born in the United States. Its

establishment on a high plane is of the first im-
portance to the solution of every problem of
American forestry. The forest wealth of this

country, although vastly diminished, is still very
great, and the reproductive capacities of its for-
est are usually of the first grade. Wood is cheap
and methods of the lumberman are wasteful.
The low cost of transportation permits the move-
ment of forest products from vast distances, so
that local markets are supplied from distant
points. In view of all these conditions, the task
of the American forester is to secure the re-

production of the forest without materially im-
pairing the profit of lumbering, and wherever
possible to bring into public ownership what-
ever forest lands are required to supply in per-
manence the public need. Gifford Pinchot,

Bureau of Forestry^ JVashingtov.
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Forests, Petrified, fossil remains of for-

est trees and plants found in the Potsdam
sandstone formations in America and llie Cam-
brian rocks of Europe. Large forest trees, fos-

silized and converted into stone are found in

many sections of the United States, particiilarly

west of the Mississippi River. Those of Arizona

are well known. P.m..«ibotany.

Forey, Elie Frederic, a-le fra-da-rik fo-ra,

French military officer- b. Paris, France, lO Jan.

1804; d. there 20 June 1872. He took part in

several Algerian campaigns as well as in the

Crimean and Sardinian wars, and when the ex-

pedition to Mexico was decided upon in 1861,

Forey received the command of the French
troops. After several sanguinary engagements,

he attacked and stormed the strong post of

Puebla, thereby throwing open the road to the

city of Mexico. For this service he was made
marshal of France.

Forfeiture, for'fit-ijre, a legal penalty, by
which an owner is absolutely deprived of his

property for crime or other unlawful act. This
applies to personal as well as real property,

and forfeiture may be a decree of civil as well

as criminal courts. The penalty is of feudal

origin. The lord owed protection to the life

and property of the vassal ; the latter owed
fealty and service to his lord. When the vassal

failed to yield these, he lost the shelter of the

law, became an outlaw, and incapable of holding

property. Loyalty to the feudal relation being

the condition on which life and property were
secured to him, when he failed in loyalty he had
no longer any claim on life or property.

Treason was punished by forfeiture long be-

fore the Norman Conquest in 1066. After that

period forfeiture became the ordinary penalty

for felony, which was styled petty treason ; while

treason, or disloyalty in regard to the sovereign,

was called high treason. Forfeiture was ac-

companied by what was styled corruption of

blood. This was the sentence of legal bastardy

passed on the olTender so that he could neither

inherit nor bequeath property.

Felony in the United States has never been
considered ground for forfeiture. The Federal

and State laws have modified all precederits

in the matter of forfeiture, which they restrict

within very narrow limitations. See Attain-
der.

In England civil forfeiture may be incurred

by tortious alienation, by wrongful disclaimer, by
alienation in mortmain (see Mortmain), by
breach of condition, and by the commission of

waste (see Waste). In Scotland civil forfeiture

may arise either from statutory enactment, at

common law, or by agreement. In the United
States civil forfeiture is only imposed for acts

of waste committed by tenants for life or years,

or for breach of contract in violating the con-

ditions on which lands were granted. Some
States have abolished even this degree of

forfeiture. By particular statutes enacted by Con-
gress smuggling, or importing goods on fraud-
ulent invoices involve confiscation, and forfeit-

ure of the entire invoice (see Invoice), or the

balance wrongly imported. Piracy has always
entailed confiscat'on or forfeiture of the pirati-

cal craft.

Forge, Forging, and Forging Machines.
A forge is a furnace or open fireplace, having a

forced draft, for heating metals, especially iron

and steel, to be shaped by hammering or pres-
sure. Previous to the lyth century, most iron
work was forged by smiths on avils. Then came
the period of cast iron, when everything that

could be cast was made that way because it was
cheaper, and during the last half of the century
the use of forged iron and steel increased enor-
mously owing to improved and cheapened meth-
ods of production. Now, in 1893, a vast quantity
of steel for machine-made forgings finds its way
into machines and structures, giving greatly in-

creased strength and durability. A simple black-

smith's forge is a brick structure, with a chimney
at one side. The coals and fire are located at

the mouth of the chimney, and a bellows or
rotary fan furnishes a blast of air which is

driven from underneath through the mass of

coal. This coal is usually soft, sometimes being
termed blacksmith's coal. Portable forges are

made for light work, and a common form of
these has four legs made of iron tubing, a
shallow bowl to hold the coal and contain the

fire, and a hood above, .^t the rear is a small
rotary fan ; operable by a wheel-crank. As forges

increase in 'size and capacity, they develop into

what are rrpre properlv called furnaces, such as

the immense heating furnace of a steel works.
In forging', iron by hand the smith thrusts the
metal into the centre of his fire, and its color

tells him when it is ready to be worked, .^s it

heats, it becomes black red, then a low red, then

bright red, then a white heat, and if the heating

continues it next begins to burn. If the smith

desires the iron to be very soft, that it may yield

quickly to his blows, he lets it come to a white

heat, then takes it with his tongs on to his anvil,

and begins to hammer it rapidly into the desired

shape. Often a helper stands by to strike blows
alternately with the smith, in order that as much
hammering as possible may be done before the

iron cools to a point where it requires reheating.

Long practice makes very expert smiths, and
many of them will shape a bar of iron into in-

tricate form in a surprisingly short space of

time. When the smith desires to weld together

two pieces of iron, he must heat both pieces at

the same time to a uniform white heat. .A.S the

iron approaches a white heat he throws sand

on it, which, if done at the proper temperature,

adheres and melts, forming a liquid glass-like

fluid that flows over the surface of the iron and
keeps the air from it, thus preventing its burn-

ing. If the ends of two bars are to be welded,

each is first brought to a flat point, so that there

will be considerable surface to weld together.

After the surfaces adhere, the weld may be
reduced by reheating and hammering down to

the size of the other portions of the bars. When
pieces are joined end to end, this is termed a

butt-weld, which is not apt to be as strong as

a lap-weld. Where forgings are so large that a

smith and helper cannot work them satisfac-

torily, because there is too much and too heavy
hammering to be accomplished in the short time

the metal retains its great heat, the machirie

hammer is resorted to. This was made in

various forms, and was an important tool during

the early part of the 19th century, finding its

culmination in the great steam-hammer of Ney-
smith, which was devised especially f«r such

large forgings as the shafts of paddle-wheel

steamships, then coming into use. The trip-

hammer and the steam-hammer were the chief

tools used for large forgings until about 189a
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when the hydraulic press began to supersede the

hammer for large work. About 1884, when the

United States government began to seriously

take. up the rebuilding of the navy, and the con-

struction of steel battleships and cruisers, there

came a demand to American manufacturers for

ver}' large forgings, which had not previously

been produced here. The forges of that date

were equipped with power hammers, of a ca-

pacity suited to welding wrought iron into forg-

ings of moderate size. The introduction of steel

rails taught American iron manufacturers that

steel forging; were desirable in all classes of

machinerj', as greatly reducing the size of the

parts, because of the increased strength.

The hydraulic compression system of forging,

which was introduced in America when our

steel plants were called upon to provide the large

forgings for the na\'y, has met with general

approval, and is steadily increasing in use. It

has been demonstrated that forgings made by
hammering were subject to all sorts of internal

strains due to differences in compression and
differences in cooling. When such a forging is

cut, as for making a keyseat, a distortion of

form follows as the result of certain strains

that have been relieved. A large forging re-

quires a pressure great enough to penetrate to

every part of the mass of metal, so that the flow

of metal resulting shall take place uniformly
throughout. Such a flow requires time and a
pressure that can not be obtained by a quick

hammer blow, and a series of blows does not

produce the same effect as does the persistent

pressure of the hydraulic forging machine.

Fluid steel begins to crj-stallize at the point

where the degree of heat is reduced so that it

solidifies (about 2.600° F.), and the more slowly

it is cooled from this point downward, the

larger will be the crystals of the ingot. Forging
during the cooling tends to check crystallization,

just as stirring water at a temperature below
the freezing point would check the formation of

ice crystals. The more irregular the method of

forging is, as in the case of hammer blows, the

more it interferes with an even crj'Stallization.

The pressure system not only interferes much
less than hammering, but forgings are farther

improved in modern practice, by reheating above
the recalescent point, which is between 1,200 and
1,300° F., depending on the percentage of car-

bon and annealing to secure a new crystalliza-

tion, and oil tempering.
An examination of the grain or fibre of

hydraulic forgings shows that the steel tends to

arrange itself in layers following the outer con-
tour of the piece of metal, thus securing the

most strength. A sharp angle in the pattern will

tend to cut off the flow of metal, and if such is

required, the method is to round out the place in

the forging, to secure the best flow of metal, and
then machine off the surplus later.

To avoid internal strains as much as possible

such large forgings as steamship shafts are
preferably made hollow. That is to say, the
cylindrical ingot from the furnace after cooling
is bored through the centre, mounted on a steel

mandrel, heated and forged by compression. In-

gots produced with fluid compression are well

adapted to being bored and hollow-forged, and
this method produces the most perfect forgings.

These large forgings are subjected to a hydraulic
pressure of about 7.000 pounds to the square

inch, which pressure is maintained while the

mass slowly cools. Shafts of more than a foot

diameter are best bored, as the bore hole not
only assists uniform heating, but gives oppor-
tunity for inspection.

Small forgings of iron, steel and other metals
are now most commonly produced by the method
known as drop-forging. A press containing a
top and bottom pattern (die and counter) re-

ceives the roughly shaped hot metal, and at a

single blow brings it to the desired shape. Parts
of machines that were formerly made of cast

iron or steel are now drop-forged at moderate
cost, and the metal is so much stronger that

they can be lightened materially in weight, thus
sometimes actually reducing the cost, while in-

creasing the durability. See Bellows ; Fur-
x.\ce; Hammer; Iron; Press; Steel; Weld-
I^'G. Ch.^RLES H. C0CHR.\NE.

Forgery, the fraudulent making or altera-

tion of a writing to the prejudice of another
man's rights, or making of any written instru-

ment for the purpose of fraud and deceit ; the

word making, in this last definition, being con-
sidered as including every alteration of or addi-
tion to a true instrument. The offense of
forgery may be complete though there be no
publication or uttering of the forged instrument;
for the very making with a fraudulent intention,

and without lawful authority, of any instrument
which, at common law or by statute, is the

subject of forgery, is of itself a sufficient com-
pletion of the offense before publication. Most
of the statutes, however, which relate to forgery

make the publication of the forged instrument,

with knowledge of the fact, a substantive offense.

A deed forged in the name of a person who
never had existence is forgery at law. A writ-

ing is forged when a person drawing up a will

for an invalid, inserts legacies therein falsely.

It is not material whether a forged instrument
be drawn in such manner that if it were in truth

that which it counterfeits it would be valid.

The punishment of forgery at common law is,

as for a misdemeanor, by fine, imprisonment,
and such other corporeal punishment as the court

in its discretion might award. The penalty

varies in different States, in some the statutes

having been much enlarged to include acts which
were not punishable formerly as forgery. The
punishments ordained for the offense by the

statute law in England were once, with scarcely

an exception, capital.

ForU, Melozzo da, ma lots'o da for le',

Italian painter : b. Forli, about 1438 ; d. 1494-

He was the first who applied the art of fore-

shortening to the paintings of vaulted ceilings.

About 1472 he painted the 'Ascension' in the

great chapel of the Santi Apostoli at Rome for

Cardinal Riavio. In 171 1, when the chapel was
being rebuilt, this painting was cut out of the

ceiling and placed in the Quirina! palace, where
it still remains.

Form, in philosophy, a term used (i) ob-

jectively, to denote the assemblage of qualities

which makes a thing what it is. Only the es-

sential and permanent is considered, the acci-

dental or adventitious being disregarded. The
word is employed also (2) subjectively, to ex-

press the idea which the mind may supply of an
object, as distinguished from that object as it is

in itself. In this sense it is peculiar to the

philosophy of Kant, who postulated two such

ideas, namely space and time, supplied to the
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object by the mind through the operation of
experience.

In botany, the term used to designate the
unit of ecology, as that division of the study
which treats of the relations existing between
plants and their environments is now called.
The word is frequently met with in such com-
binations ^s "form of vegetation" or "plant
form." Stt Bionomics; Pl.\nt Geography.

In music, that theory in the general art of
composition in accordance with which themes,
tonalities, phrases, and sections are so arranged
as to obtain a correlated and symmetrical whole.
The principal three recognized forms arc those
of the lied, rondo, and sonata. These admit of
numerous variations. In so-called cyclical
forms, as, for example, the symphony, the neces-
sary correlation and symmetry is secured by the
relation of the movements as to proportion and
key, the succession of various tempi, and some-
times also the employment in one movement of
a theme previously used in another.

Forma Pauperis, for'ma pa'per-is, In, sig-
nifying— in the character of a poor person— is

the legal term both in Great Britain and the
United States for suits carried on by individuals
who are too poor to pay the usual fees. As early
as the reign of Henry VH., a statute provided
that any one taking oath that he was not worth
£5 beyond his wearing-apparel and the subject in

dispute, was entitled to have writs, according to
the nature of the case, without paying fees, and
the judges were to assign him counsel and attor-
ney who should act gratuitously. This indul-
gence is granted to plaintiffs only at common
law, and is granted to defendants only in prose-
cutions. A plaintiff must have a counsel's
certificate of a good cause of action, and an
affidavit of the party or his attorney must be laid
before court that the case contains a full and
true statement of material facts. A person ad-
mitted to sue in fonnd pauperis is not entitled
to costs from the opposite party, unless by
order of the court or of a judge. In several of
the United States the provision is governed by
statute, while in others it is considered part of
the common law.

Formaldehyde. See B.\ctericide ; Disinfec-
tants; Fumigation.

Form'alin, a solution produced by dissolv-
ing in 60 per cent of water 40 per cent of what
is known as formaldehyde gas, CH2O. This
solution has bithcrto been looked upon as a
powerful disinfectant. Dr. Charles C. Barrows
has recently employed formalin as a specific for
sepsis or blood poisoning. The patient was a
colored woman, 26 years of age, who was on
the point of death ; the virulent bacteria of sep-
ticemia, streptococci, had been recognized in
her blood, her pulse ranged from 150 to 160 and
her temperature was 108. Into one of the large
veins of the right arm an attempt was made to
inject one litre of formalin solution of the
strength of one part of formalin to one thousand
parts of water. About 500 cubic centimetres of
the solution found its w^ay into the circulation.
The temperature fell almost immediately and the
pulse showed an instantaneous improvement.
The day after another injection was made and
examination showed that bacteria were no lon-
ger present in the blood. A third injection into
the patient's left arm introduced 750 cubic centi-
metres into the circulation. The temperature

fell to normal, no more bacteria were developed
and the woman recovered rapidly.

For'man, Harry Buxton, English autlior:
b. London 184J. He entered the Civil Service
in l8bo and is an assistant general secretary at
the General Post-office, London. Besides editing
the poems of Shelley (1876-80), of Keats (1883)
and other works, he has published: 'Our Liv-
ing Poets' (1871); 'Elizabeth Barrett Brown-
ing and Her Scarcer Books' (1896); 'The
Books of William Morris' (1897).

Formation, in geology, a term used of
groups of rock, whether stratified or unstratified,

having a similar origin or character. Thus it

is usual to speak of a limestone, a sandstone, or
a clay formation. The word has also been by
some extended to be synonymous with system,
or to denote a group of strata of the same age,
as Canadian series, Carboniferous system, etc.

Formen'to, Felix, American surgeon: b.

New Orleans, La., lO Marcli 1837; d. there, 4
June 1907. He studied at Jefferson College,
Louisiana, and the University of Turin, Italy,

and was a surgeon in the Franco-Sardinian
army during 1859, and in the American Civil

War was chief surgeon of the Louisiana Con-
federate hospital at Richmond, Va. /it one time
he was president of the American Public I leal.

a

.Association, later president of the Confederation
of State and Provincial Boards of Health of

Xorth America, and in 1898 was appointed sur-
geon to the Louisiana Soldiers' Home. His
publications include monographs on cremation,
military surgery, alcoholics, etc.

For'mes, Karl Joseph, German-American
operatic basso : b. Miilheim-on-the-Rhine, Ger-
many, 1810: d. San Francisco, Cal., i88g. He
made his first appearance at Cologne in 1841 as
Sarastro in Mozart's 'Flauto Magico.' He
quickly obtained an European reputation, and
after connection in 1852-7 with the London
Royal Italian Opera, came to the United States,

where he was received with much approval and
remained during the greater part of his life.

For'mic Acid, a monobasic organic acid

having the formula CH=0., or H.COOH, the

final H in the last of these formula being the

one that is replaced when the acid combines with
bases to form its salts (which are known as

"forinates"). It is an important substance in

organic chemistry, and may be obtained by the

oxidation of meth)'l alcohol, as well as of starch,

sugar, and other organic substances. The most
convenient method of preparing the acid is by
heating anhydrous glycerin with crystallized ox-
alic acid. The reaction is not a simple one,

monoformin being one of the intermediate prod-
ucts ; but the obvious part of the reaction is that

the oxalic acid is converted into formic acid

with liberation of carbon dioxid. Pure anhy-
drous formic acid is a pungent, colorless liquid,

boiling at about 212° F. at ordinary atmospheric
pressure (its vapor burning with a bluish flame),

and freezing at about 47° F. into a white crys-

talline mass. Formic acid is completely resolved

by strong sulphuric acid into water and carbon
monoxid, H.COOH = HcO + CO. It reduces
Fehling's solution (q.v.), and also reduces gold
and platinum to the metallic state, from their

solutions. When boiled with the nitrates of

silver and mercury, formic acid precipitates these

metals in the form of grayish metallic powders.
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Formic acid and its salts are used to a certain

extent as disinfectants and preservatives. The
acid takes its name from the fact that it exists,

in the free state, in the bodies of red ants

(Formica rufa), from which it may be obtained
by crushing the ants and distilling the mass with
water.

Formica, for-mi'ka; Formicidae, for-mis'i-

de, the genus and family respectively which
contain the typical ants. See Ant.

Formicariidae, f6r"-mi-ka ri'i-de, a family
of small, tropical American birds, the so-

called "ant-birds." They are numerous in

genera and species, are related to the tree-

creepers and plant-cutters, and frequent forests

and thickets, flying badly from the shortness of
their wings and consequently feeling most at

home on the ground, where they devour beetles,

spiders, and insect larvae and berries, but are

not known to eat ants at all. The nests are

usually made in low bushes. They wear sober
colors, as a rule, and the sexes are similar.

Formige, Jean Camilla, zhon ka-mel for-

me-zha, French architect: b. Bouscat, Gi-
ronde, 1845. He was a pupil of Laisne, and
received from the French government a com-
mission for a series of plans for, and restora-

tions of, public structures ; the latter including

the Roman theatre at Orange, Vaucluse. He
executed decorations in the Paris Hotel de Ville,

became architect of Paris streets and parks in

1885, built the Liberal .A.rts and Fine .^..rts build-

ings at the Paris Exposition of 1889, and the
buildings of the Rumanian government at that

of 1900.

Forming Machines, a term has been ap-
plied generally to the lathe, planer, shaper, and
all that class of tools used by the machinist to

produce the parts of machines that he manu-
factures. It has also been used to designate

presses used for drop-forging, and for shaping
metal in the cold, particularly to drawing-presses
that receive a sheet of metal, grip it between
two surfaces and then subject a part of it to

slow pressure until it is drawn out to a cup-
shape or the like, if properly done without any
wrinkling. A form of rope-twisting machine
is also known as a forming machine as well as

a machine for forming tin cans. See Forging
AND Press.

Formosa, for-mo'sa, called by the Chinese
Taiii'ait, an island lying off the coast of the Chi-
nese province of Fvi-chien, from which it is sep-

arated by a strait from 90 to 220 miles wide.
Formosa, which was ceded by China to Japan
in 1895, is crossed by the meridian 121° E. and
the tropic of Cancer, and has a maximum
length of 235 miles, while its breadth varies

from 70 to 90 miles ; area, 14,978 square miles.

Forming one link in the volcanic chain that ex-
tends from the Aleutian Islands southward to
New Guinea, it constitutes the eastern escarp-
ment of what was once the great Malayo-Chinese
continent, and is connected by a submarine
plateau with the Chinese mainland. The back-
bone of the island, extending north and south,

is formed of a range of densely wooded moun-
tains, called by the Chinese Chu-Shan, which
rise to upward of 14.000 feet, the highest known
peak. Mount Morr^on, being given as 14.362
feet. Eastward of this range lies a narrow strip

of mountainous country, presenting to the Pa-
VOL. 7—

2

cific a precipitous cliff-wall with in many places

a sheer descent of from 3,000 to 7,000 feet, while

a very short distance farther east the floor of

the ocean sinks to a great depth at an extremely

steep gradient. The western side of the range
consists of a single broad alluvial plain, stretch-

ing from north to south of the island, seamed
by innumerable water channels, and terminating

at the coast-line in mud flats and sand-banks.

Yet on this side of the island the land is rapidly

encroaching upon the sea, as the consequence of

the gradual elevation of the western seaboard
and the deposition in and around the emboii-

chures of the rivers of the large amount of sedi-

ment brought down by them from the mountains.

This latter process is primarily due to the heavy
rainfall of the northern, central, and eastern por-

tions of the island, where the rain-clouds of the

northeast monsoon, after crossing the warm
Kiosiwo, or Japanese Gulf Stream, on coming in

contact with the mountain barrier of the island

become chilled and discharge their contents in

rains of excessive violence. Apart from this

heavy rainfall, the climate is not exceptional,

the insular position ensuring a modification of

the heat by sea-breezes. The mean of summer
is 80° to 90° F. ; of winter, 50° to 60°. Malarial

fever is, however, prevalent in the north, and
violent typhoons are' very common at certain

seasons.

The island is famous for the luxuriance of its

vegetation ; many of the hothouse plants of warm
temperate climes grow wild on the mountain
slopes and in the valleys, such as orchids, aza-

leas, lilies, rhododendrons, and convolvulus ; be-

sides which there is a profusion of ferns, tree-

ferns, camphor - and teak-trees, pines, firs, wild

fig-trees, liquidambars, bananas, bamboos, palms,

indigo and other dye plants, fibre and paper

plants, oil and soap plants, tobacco, coffee, and
tapioca. "Rice paper" is prepared from the pith

of a tree peculiar to Formosa. Of animal life it

is noticeable that there are at least 43 species of

birds peculiar to the island, that insects are
scarce and that noxious wild animals are few;
but that fish is plentiful near the coast. The
resemblance of the animals found on the island

to those on the mainland is one reason for

believing there was once a land connection.

However there are a number of animals on the

island which appear to be of quite a different

species from those found in China. This is

especially true of some of the birds, mice, squir-

rels, and deer. The chief minerals are coal, of

which there is a large supply, gold, salt, petro-

leum, and sulphur. Agriculture is an important
industry, but the people engaged in mining are

becoming more numerous.
Since the treaty of Tien-tsin, in 1858, there

have been ports open for foreign commerce

:

those opened in accordance with the conditions

of the treaty are : An-ping, Tainan, Takow, and
Tam-sui. An-ping and Tam-sui have the largest

amount of commerce. The principal exports are
camphor, tea, rice, sugar, jute, hemp, and dye-
woods. The chief imports are a coarse cloth for

clothing, opium, fruits, lumber, metal goods, and
manufactured tobacco. The most of the trade is

with Japan. Formosa controls the camphor
markets of the world. The eastern slope of the
mountains is covered with the largest camphor
forest yet discovered. The amount of camphor
exported each year from the forests of China
and Japan is about 500,000 pounds; and from
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Formosa alone there is shipped between 6,000,000

and 7,000.000 pounds. Since Formosa was an-

nexed to Japan, the Japanese government has

made most successful efforts to preserve the

sources of supply of camphor. When the island

belonged to China the camphor-trees killed to

collect the gum were not replaced and the

camphor forests were being destroyed. The
Japanese government insists that for every tree

destroyed another one must be planted ; and
it is also establishing camphor plantations, so

that in future the Formosa cultivated camphor
will be a commodity of commerce. The price

of the camphor varies because of the dangers
incurred in collecting it. Savage tribes which
have never been subdued inhabit the camphor
forests, and they never hesitate to attack the

camphor gatherers unless the latter are well

armed and in bands large enough to protect each

other. The Japanese government has now a

large armed force of policemen, over 1,400, to

protect the camphor gatherers, and the cost of

protection is added to the selling price of the

gum. The sale of the camphor is a government
monopoly ; it is not difficult to obtain a permit

to gather camphor, but every pound must be

sold to the Japanese government, which deter-

mines the price. Japan limits the amount to be

exported, and will not buy a pound in excess

of the limit. The cultivation of the tea fields is

receiving attention from Japan.
The inhabitants, estimated to number about

3.000,000, consist of Chinese settlers, some Jap-
anese, and the aborigines. Respecting the eth-

nological origin of these latter there exists some
doubt ; they seem to consist of several different

tribes, mainly of Malayan and Negrito descent.

The Chinese distribute them into three classes,

Pepohwan, a race of civilized and sinicized agri-

culturists ; Sekhwan, settled tribes who acknow-
ledge Chinese rule ; and Chinlnvan, the un-

tamed savages of the mountains, who w-age

fierce and unceasing warfare against the Chinese
immigrants. The administrative headquarters

were formerly at Taiwan, but on the constitu-

tion of the island into an independent province

of the Chinese empire in 1887— it had formerly

been incorporated with Fii-chien on the mainland
— they were transferred to Tai-pei or Bangka.

The island was known to the Chinese before the

Christian era, but does not seem to have seri-

ously attracted their attention until the year

605 or 606 A.D. In the 14th century they estab-

lished several colonies in Formosa, which, how-
ever, were withdrawn in the middle of the 17th

century. Although Portuguese and Spanish

navigators began to visit the island a century

earlier, the first European people to establish

themselves on it were the Dutch, who in 1624

built Fort Zealandia, near the modern Taiwan.

They were, however, expelled in 1661 by a Chi-

nese adventurer, Koxinga, who retained posses-

sion of the island for 22 years. Some years

later a regular Chinese colonization of the west-

ern half of the island was carried through, the

colonists coming principally from Fu-chien and

Kwang-tung. Subsequently the island became
notorious for the piracy of its inhabitants and

the ill-treatment they inflicted upon navigators

. who chanced to be wrecked on their coasts.

Accordingly in 1874 the Japanese invaded For-

mosa ; but on the Chinese undertaking to check

the evils complained of they withdrew. Ten
years later the French, during their contest with

China in Tongking, held for a time the coal

districts of Kelung. The occupation by the Jap-
anese troops did not take place without opposi-

tion from the natives and Chinese "Black Flags,*

but the Japanese were practically in full pos-

session of the island before the end of 1895,

and set themselves at once to the work of
reorganization. Consult: Davidson, 'The Is-

land of Formosa' (1903); Guillemard, "Cruise
of the Marchcsa* ; Girard de Rialle in 'Revue
d'Anthropologic' (1885).

Formosa, South America, a province of

Argentine, in the northeastern portion of the

republic. It has an area of 42,000 square miles,

and pop. (1900) 6,000.

Formo'san Deer, a small spotted deer
(Cervtis tacvainis ), allied to the Japanese sika

(q.v.) and a favorite pet among the people of
Formosa, who catch the fawns in the mountains.

Formosus, for-mo'sus, Pope: b. about
816; d. 896. He became cardinal bishop of
Porto in 891 and succeeded Pope Stephen V.
in 891. He condemned Photius, excommuni-
cated the Emperor Lambert, Duke of Spoleto,

and nominated in his place Arnoul, king of Ger-
mania. Stephen VT., his successor, had his body
disinterred as that of a usurper, but under John
IX., in 898, his pontificate was pronounced valid.

Forms of Address in the United States

are neither so complicated nor so rigidly ar-

ranged as in countries where careful gradations
of rank and title obtain. Usage, however, sanc-

tions the forms given in the following list

:

The President of the United States, governors of
States ambassadors, and ministers.— " His E.xeellency."

The X'icc-President of the United States, the heads
of the executive departments, justices of supreme and
superior courts, lieutenant-governors of States, and
mayors.— " The Hon. ."

Senators and representatives of the United States,
or of States,— *' The Hon. ."

Ex-presidents, or ex-officials of any of the ranks
above cited,— " The Hon. ."

Archbishops, if cardinals,— " His Eminence the Car
dinal .\rchbishop of ."

Archbishops, if not cardinals,
— " The Most Rev.

the Archbishop of ."

Bishops, in the Roman Catholic and Protestant
Episcopal Churches.— " The Right Rev." or " The
Right Rev. the Bishop of ."

Bishops, in the Methodist Episcopal Church,— " The
Rev. Bishop."

The designation " Esquire," once chiefly applied to
lawyers, is now frequently employed in addressing
gentlemen of position.

The forms of address used in foreign coun-
tries, particularly those monarchical in govern-
ment, are arbitrary and elaborate.

Formula, Chemical. See Chemistrv.

Form'ulary, National, a volume published
by a ciinimittee of the American Pharmaceutical
Association containing prescriptions with direc-

tions for making a large number of widely used

combinations of drugs. These combinations
have been used in the treatment of disease for

many years, and a more extended use of the

formulary by tlie physician would do away with

many of the proprietary remedies on the market.

Fornaris, Jose, ho sa' for-na'res, Cuban
poet: b. Bayamo. Cuba, 1826. He wrote the

dramas 'The Daughter of the People,' and
'Love and Sacrifice': and is the author of:

'The Harp of the Home' ; 'Songs of the

Tropics' ; and other volumes of verse.
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For'ney, John Weiss, American journal-
ist: b. Lancaster, Pa., 30 Sept. 1817; d. Phila-
delphia 9 Dec. 1881. He was apprenticed in the
office of the Lancaster Journal in 1833 ; was
clerk in the National House of Representatives
from 1851-5; and secretary of the United States
Senate from 1861 to 1868. He was connected
with several papers in Philadelphia and Wash-
ington. Author: 'What I Saw in Texas'
(1872); "Anecdotes of Public Men' (1873J ;

'Forty Years of American Journalism' (.1877).

Fornix. See Brain.

Forrest, Edwin, American actor; b. Phil-
adelphia 9 March 1806; d. there 12 Dec. 1872.

In 1820 he made his first appearance in public
in the part of Douglas in Home's tragedy of
that name, and coming before the New York
public in 1826 in the character of Othello, at

once gained popularity. In 1836 he crossed the
Atlantic and entered on a season at Drury Lane
Theatre, London. In the parts of Macbeth,
Lear, and Othello he achieved distinguished suc-
cess, and acquired the friendship of Macready,
Kemble, and others. He again visited England
in 184s, and on this occasion quarreled bitterly

and causelessly with Macready, whom he ac-
cused of trying to damage his reputation from
professional jealousy. This quarrel crossed the
Atlantic, and when Macready was playing in

the Astor Place Theatre, New York, in 1849,
the partisans of either actor stirred up a riot

that was accompanied by serious loss of life.

Between 1853 and i860 he retired from profes-
sional life, but when he returned to the New
York stage he filled the role of Hamlet with all

his former acceptance. Latterly he suffered
considerably from illness, and his last engage-
ment was in 1871. He was a man of fine pres-
ence, well equipped for his profession, naturally
frank and engaging. He left a large fortune.
See Rees, <The Life of Edwin Forrest' (1874) ;

Alger, 'Life of Edwin Forrest' (1877) ; Bar-
rett, 'Edwin Forrest' (1882).

Forrest, Sir John, Australian explorer and
politician : b. Western Australia 22 Aug. 1847.
He entered the survey department of Western
Australia in 1865, and in 1874 was at the head
of a party which explored the interior from
Champion Bay on the west to the overland tele-
graph line connecting Adelaide on the south
with Port Darwin on the north coast. After
holding various government posts he was re-
turned unopposed in 1890 to the first Western
Australia Legislative Assembly for Bunbury,
and was premier and treasurer 1890^1901. He
was postmaster-general of Australia 1900-1

;

minister for defence 1901-3 ; minister for home
affairs 1903-4; treasurer since July 1905; and
since 1901 has represented Swan in Parliament.
His publications are: 'Explorations in Aus-
tralia' (1876) ; and 'Notes on Western Aus-
tralia' (1884-7).

Forrest, Nathan Bedford, American sol-

dier : b. Bedford County, Tenn., 13 July 1821
;

d. Memphis, Tenn., 29 Oct. 1877. Moving witl?

his father to Marshall County, Miss., he was
in a short while, by the death of his father, left

to support his mother and family with a small
hill farm. He undertook this work with devo-
tion and energ}-, and, getting into business in

Memphis, became able to purchase a large plan-

tation, and was at the outbreak of the Civil War
one of the wealthiest planters in Tennessee.
Circumstances had forced him to neglect his

own education, though he provided liberally for

that of his brothers and sisters. On 14 June
1861 he entered the Confederate service as a
private in White's mounted rifles, but soon
obtained authority to raise a regiment, which he
did, purchasing at his own private expense its

equipment in Louisville, Ky. These supplies he
carried to Memphis, displaying remarkable in-

genuity and daring both in eluding the Federal
authorities and in defeating a body of their

troops with 75 Kentucky Confederates who had
come to his assistance. Joining his regiment to
the force defending Fort Donelson in February
1862, he was distinguished in the fighting at
that point, and, when his superiors had deter-
mined upon surrender, led his men through a
sheet of icy water past the Federal lines and
escaped. Joining Albert Sidney Johnston
(q.v.), he was distinguished at Shiloh, where
he received a painful wound, which, however,
did not long keep him from the field ; and by
a series of successful movements in Middle
Tennessee, then occupied by the Federals, he
rapidly rose to great distinction as a cavalry
leader, and on 21 July 1862 was promoted brig-
adier-general. During Bragg's Kentucky cam-
paign he performed great services both on the
advance and retreat. Among his most famous
e.xploits in Middle Tennessee was the expedition
in which, with less than 1,000 men, he captured
McMinville, and, surprising a garrison of 2,000
Federals at Murfreesboro, captured all the sur-
vivors of the fight, including Gen. Crittenden.
On 8 May 1863 he captured a raiding force of
Federals under Gen. Streight, near Rome, Ga.,
the Federal force being so much larger than his
own thathe pressed into service all the citizens
in reach in order to form an adequate guard.

After highly distinguished service at the
battle of Chickamauga, he was so dissatisfied
with the failure to reap the full fruits of that
great victory that he tendered his resignation.
This was not accepted, but, instead, he was pro-
moted major-general and assigned to the com-
mand of all the cavalry in West Tennessee and
North Mississippi. Entering West "Tennessee
with a small force, he was reinforced by several
thousand hardy volunteers, who, with his veteran
troops, were soon welded into an invincible
body known as "Forrest's cavalry." In Febru-
ary 1864 he routed Gen. S. Smith at Okatona,
Miss.; then swept northward through Tennessee
to the Ohio River, capturing Fort Pillow, Union
City, and other posts, with their garrisons. In
June 1864, with a much smaller force than the
enemj', he defeated Gen. Sturgis at Brice's Cross
Roads (or Tishamingo Creek), near Guntown.
m North ilississippi, capturing all his trains and
a third of his men. Gen. A. J. Smith then ad-
vanced against him, but after fighting a desperate
battle at Harrisburg, near Tupelo, in Mississippi,
retreated. Receiving reinforcements from Mem-
phis, Smith advanced again, but Forrest foiled
him by making a 60-hour ride to Memphis with
half of his force, and by his daring entry into that
city compelled Smith's rapid retreat, then For-
rest made havoc with Federal transportation, cap-
turing garrisons and depots in Tennessee, and
crowning his exploits bv the capture and de-
struction of $6,000,000 worth of Federal supplies
and a gunboat fleet at Johnsonville. Sherman
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wrote of this as a feat of arms \yliich excited

his admiralion. Upon Hood's advance into

Tennessee, Forrest joined him at Florence and
performed important services. As commander
of the rear guard of the Confederate army dur-

ing the retreat from Nashville, his display of

heroic qualities and brilliant leadership increased

his already great fame. In February 1865 he

was promoted lieutenant-general, and to him ^^ ^^ _ _

was assigned the duly of guarding the Confed- active in the woolen trade in Bradford. In 1850

years. He is best known for liis "Life of

Charles Dickens' (1871-4). He also wrote:

'Statesmen of the Commonwealth of England*

(1831-4); 'Life of Oliver Goldsmith' (1848);
'Walter Savage Landor' (1869;) etc.

Forster, for'ster, William Edward, Eng-
lish statesman : b. Bradpole, Dorsetshire, 1 1 July

1S18; d. London 5 April 1886. He was educated

at the Friends' School at Tottenham, and was

erate frontier from Decatur, Ala., to the Missis

sippi River. The surrender of the remnant of

his command took place on 9 May 1865. During

his career he had captured 31,000 prisoners.

After the War he returned to civil life.

Joseph T. Derry,

Author of ^The Story of the Confederate

Slates?

Forrester, Fanny, pen-name of Emily
Chubbuck Judson (q.v.)

Forsh'ey, Caleb Goldsmith, American en-

gineer: b. Somerset County, Pa., 18 July 1812;

d. Carrollton, La., 25 July 1881

cated at Kenyon College, Ohio, and the United

States Military Academy, was professor of

mathematics and civil engineering in Jefferson

College, Mississippi, 1836-8, and from 1851-3

he married the eldest daughter of Dr. Arnold of

Rugby. In 1865 he became undcr-secretary for

the colonics; in 1868 was appointed vice-presi-

dent of the council on education and a privy

councilor; and in 1870 accepted a seat in Glad-

stone's cabinet, and carried through Parliament

the Elementary Education Bill (1870) and the

Ballot Kill (1872). In 1880 he accepted the post

of chief secretary for Ireland at a time when
that country was distracted by political and
agrarian tumults. To mitigate the severity of

the numerous evictions he introduced a Com-
pensation for Disturbance Bill (1880), which

He was edu- was rejected by the House of Lords. The fol-

lowing year he introduced a Land Bill and a Co-

ercion Bill, botli of which were passed, and in

order to check the growing power of the Land
League he declared that organization illegal, and

was °engineer-in-"charge" of ' the governmental imprisoned Parncll and other members of his

survey of the Mississippi delta. Though actively party. In April 18S2 the government resolved

opposed to the secession movement, he became to release the Paruellites and adopt a more con-

lieutenant-colonel of Confederate engineers upon ciliatory policy, whereupon he resigned his office,

the withdrawal of Texas from the Union. He Subsequently he was often found acting in op-

collaboratcd in 'The Physics of the Mississippi position to the government, chiefly in reference

River' (1861). to foreign affairs, and he was also opposed to a

T- 1 M t- ' 1 M -D-.^-.^ c „i;.i, Knf-,ni«f separate Irish parliament in Dublin. His opin-
Forska , for skal, Peter, Svvcdisl botanist . V

^^
^^^^t^^

^^^^^.^^^ ^_^^^.^^^ ^^^^^ ^^^.^1^^

b. Helsingfors II Jan. 1732; d. Djenm, Arabia .....
II July 1763. In 1761 he was selected by Fred-

erick V. of Denmark to join the scientific

expedition to Arabia, to take charge of the de-

partment of natural history. He set out on this

expedition with Nicbuhr, Von Haven, and Kra-

mer, and collected plants in the environs of Mar-

seilles, of which he published a 'Flora' at Malta.

Niebuhr collected Forskal's papers, accompanied

them with remarks, and published them under

the titles: 'Descriptiones Animalium, Avium,

Amphibiorum, Piscium, Insectorum, quae in

Itincre Orientali observavit P. ForskaP (i775)
;

'Flora iEgyptiaco-Arabica, etc.'; 'Icones

Rerum Naturalium, quas in Itinere Orientali

depingi curavit Forskal' (1776).

Forster, Johann Reinhold, yo'han rin'hdlt

for'ster, German naturalist: b. Dirschau,

Prussia, 22 Oct. 1729; d. Halle 9 Dec. 1798. In

J 753 he became pastor at Nassenhuben, but de-

voted most of his time to the study of mathe-

matics, natural philosophy, natural history, and

geography. In 1772 he received the offer of

naturalist to Capt. Cook's second expedition to

the South Seas. In association with his son,- he

published a work on the botany of the expedi-

tion, and 'Observations Made During a Voyage
Round the World.' He wrote also: 'Introduc-

tion to Mineralogy' : 'Flora of South America' ;

'Zoology of India' ; etc.

Forster, for'ster, John, Enclish historical

because of his well-known sympathy for Ireland,

his abilities as a statesman, his experience in

affairs, and his unquestioned honesty. Consult

'Life of Forster,' by Wemyss Rcid (1888).

Forsyth, George Alexander, American
military officer: b. Muncy, Pa., 7 Nov. 1837. He
served with distinction in the Civil War; was
brevettcd colonel for gallant services at Five

Forks, and brigadier-general in 1868 for his

action in an engagement with hostile Indians.

He was a member of the board of ofiicers to in-

spect the armies of Europe and Asia in 1875-6,

and on staff and frontier service till 1890, when

he was retired on reaching the age limit. He
has published: 'Thrilling Days in Army Life'

(igoo) ; 'The Story of the Soldier' (1900).

Forsyth, John, American politician: b.

Fredericksburg, Va., 1780; d. Washington 2X

Oct. 1841. He was graduated at Princeton Col-

lege in 1799, and was admitted to the bar in

Augusta, Ga., in 1802. He was elected attorney-

general of the State in 1808, representative in

Congress in 1812, and United States senator in

1818. In 1820 he was sent to Spain as resident

minister, where he conducted the negotiations

concerning the ratification and execution of the

treaty bv which Florida was ceded to the United

States. 'In 1823 he was again chosen to the

House of Representatives, and was one of the

main supporters in Congress of Gov. Troup of

Georgia in his contest with the national govern-

writer- b. Ncwcastle-on-Tvne, England, 2 April ment concerning the removal of the Creek and

1812 d London 2 Feb. 1876. He was educated Cherokee Indians. He became governor ot

for tiie law; held one or two public offices, and Georgia in 1827, and in 1829 was again returned

finally engaged in literature and journalism and to the United States Senate He opposed the

was editor of the London "E.xaminer' for nine South Carolina movement of nullification from
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its beginning, and voted in favor of Mr. Clay's

compromise act of 1833. In the debate in 1834
on the removal of the deposits from the United
States bank, he supported the President, who
afterward appointed him secretary of state, an
office which he retained till the retirement of
President Van Buren in 1841.

Fort Adams, R. I., a United States mili-

tary post established 1841, at Brenton's Point,

R. I., near Newport. There was a garrison here

during the Revolution. See Military Posts,

U. S.

Fort Anderson. See Wilmington, Capture
OF.

Fort Ann, N. Y., a village and former
fort in Washington County ; on Wood Creek and
Champlain Canal. The first fort was built here

in 1709, rebuilt in 1757. The British captured

the fort in 1777, and partially destroyed it. Pop.
of village (1901) 43°-

Fort Blakely, Siege and Capture of. Fort
Blakely was erected by the Confederates as

one of the inland defenses of Mobile, on the east

bank of the Apalachee River, and opposite its

confluence with the Tensas, about 10 miles

northeast of the city. It was on high ground
and nearly 3 miles in extent, with 9 well-built

redoubts or lunettes armed with about 40 guns.

In front was a deep and broad ditch, also an
abatis. The garrison consisted of Gen. F. M.
Cockrell's division of veteran troops and
Thomas' division of Alabama Reserves, in all

about 3,500 men, under command of Gen. St.

John Lidell. On 20 March 1865 Gen. F. Steele

set out from Pensacola and, by a circuitous

march of lOO miles, reached the rear of the

fort I April and invested it on the 2d with Gar-
rard's division of the i6th corps, Veatch's and
Andrews' divisions of the 13th, and Hawkins'
division of colored troops, in all 13,000 men.
Gradual approaches were made, accompanied by
heavy and constant skirmishing, and by the 8th

Steele had portions of his advanced lines within

450 to 600 yards of the works and 28 guns in

position. A general assault was made about 6
P.M. of the pth ; there was a severe struggle in

overcoming the obstructions in front of the
work ; but they were carried and the main works
taken by assault, with 3,432 prisoners, 40 guns,
and 16 battle-flags. The Union loss was 113
killed, 516 wounded. The Confederate loss is

not known. The assault on Blakely was the last

considerable engagement of the War, and was
followed by the fall of Mobile and surrounding
forts and by the surrender of the Confederate
navy in the harbor. Consult: 'Official Rec-
ords,' Vol. LI.; Andrew, 'Siege of Mobile.'

E. A. Carm.\n.

Fort Bliss, Tex., a former United States
military post on the Rio Grande, 3 miles from El
Paso, established 1868. For the present post of
this name at EI Paso, see Military Posts, U. S.

Fort Bowyer, bo'yer, Ala. (present site

of Fort Morgan), a former United States fort at

the entrance of Mobile Bay. It was built in

April 1813 and was surrendered to the British

8 Feb. 1815.

Fort Can'by, Wash., a LTnited States

military post formerly called Fort Cape Disap-
pointment, established on the nc-th shore of the

mouth of the Columbia River in 1864. See Mil-
itary Posts, U. S.

Fort Caswell, kaz'well, N. C, a United
States -military post, established 1825, on Oak
Island, Cape Fear River. See Military Posts,

U. S.

Fort Chippewy'an, or Chipeway'an, Can-
ada, a trading station on Lake Athabasca, owned
by the Hudson Bay Company.

Fort Clark, Tex. See Military Posts,

U. S.

Fort Clinton, N. Y., a fort built on the

Hudson River, near West Point, in 1777. It was
soon after abandoned.

Fort Collins, Colo., a city and county-
seat of Larimer County, on the Colorado &. S.

R.R.
; 74 miles north of Denver. The State

Agricultural College is here. Pop. (1900)

3,050.

Fort Columbus, N. Y., a United States

military post established on Governor's Island,

New York harbor, in 1806. It is the headquar-
ters of the Department of the East and has
Castle William, military prisons. See Fortifica-
tions; Military Posts, U. S. ; Military Pws-
ONS, U. S.

Fort D. A. Russell, Wyo. See Milit.\ry

Posts, U. S.

Fort Darling (Drewry's Bluff), Attack on,

7 May 1862. President Lincoln, then at

Fort Monroe, received a dispatch from Gen. Mc-
Clellan that his cavalry had made a reconnais-

sance to Jamestown, on James River, that a

Confederate battery at that point had been aban-

doned, and if it were possible for the Galena
and other gunboats to move up James River,

it would aid him in his movement up the

Peninsula on Richmond. The President directed

Flag-officer Goldsborough, if he deemed it

proper, to send the Galena and two gunboats.

On the morning of 8 May Capt. John Rodgers,
with the Galena, Aroostook, and Port Royal,

went up the river and engaged two batteries of

10 guns each, one of which he silenced ; the

other he passed, two Confederate gunboats re-

tiring up the river as he approached. Rodgers
worked his way up the river, meeting with no
serious opposition until he arrived at Fort Dar-
ling, on Drewry's Bluff, eight miles below Rich-
mond, a strong position on the right bank of the

river, about 200 feet above it, and mounting five

heavy guns, manned by the crews of the de-

stroyed Merrimac and other ships at Norfolk,
under command of Captain Farrand, C. S. Navy.
The guns were mounted in such position as to

give a close and plunging fire upon an advancing
vessel. At the foot of the bluff the river had
been obstructed by piles and sunken vessels

secured by chains, and the shore was lined with
rifle-pits, sheltering sharpshooters. Rodgers was
now joined by the Monitor and Naugatuck, and
on the morning of the 15th ran up and opened
fire, the Galena leading and anchoring within 600
yards of the fort. The Monitor could not bring
her guns to bear, and the action was principally
confined to the Galena, which, after a contest of
nearly three and a half hours, withdrew, having
been struck 28 times, and losing 24 men killed
and wounded. Two of the Confederate guns
were dismounted, and Farrand reported a loss of

7 men killed and 8 wounded. Two or three
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davs later, recugnizing the fact that the co-oper-

ation of the army was needed to carry the posi-

tion, Goldsborough proposed to McClellan a

joint attack, but McClellan preferred waiting

until he got his army across the Chickahominy.

The Confederates strengthened the position and
it remained in their possession until the close of

the war, an obstacle to the advance of the gun-

boats up the James to Richmond, and also to the

operation of the army investing Richmond and
Petersburg. Consult: 'Naval War Records,*
Vol. VII., Allan, <Army of Northern Virginia.'

E. A. C.\RMAN.

Fort Dearborn, a fort built in 1804 by the

United States government on the south bank of

the Chicago River near its mouth and on the site

of the present city of Chicago. At that time the

river took a sharp turn to the south just eajt of

the fort and flowed into the lake over a heavy
sandbar, which was not capable of being crossed
by anything larger than a small boat, and all

large vessels bringing supplies to the garrison
were compelled to anchor outside and land
their passengers and cargoes in small boats.

The site of the fort was on a reservation of six

square miles which by Wayne's treaty with the
Indians, made at Greenville in 1/95, had been set

aside from the Un-tcd States. It was named in

honor of General Henry Dearborn (q. v.), then
Secretary of War.

The fort consisted of a stockade with two
block-houses, built in the fashion of all military

posts of that period which were situated on the
frontier in the vicinity of Indian tribes. The
quarters of the garrison were inclosed within
the stockade and the first garrison consisted of
one company of infantry (of the First regi-

ment).
The growth of the settlement at Fort Dear-

born was not rapid until after the War of 1812,

owing to the numerous depredations of the In-

dians upon the white settlers and to the fact

that it was so far in the wilderness, being
reached from Detroit by a trail through the

woods and from Mackinac by lake schooners,

generally one in the spring and one in the fall.

Fort Dearborn owes its notoriety, however,

to the massacre which occurred near there on

13 Aug. 1812. The second war with Great

Britain had broken out and in the beginning in

the northwest all the advantage lay with the

British forces and their Indian allies. Mackinac
had been captured, thus securing control of the

upper lakes to the British, and the American
government, apprehensive that a post among the

Indians, so far from the frontiers, could not be

successfully maintained, thought best to abandon

it. .'\ccordingly. General William Hull, in com-

mand at Detroit, issued orders to Captain

Nathan Heald, in command of the garrison, to

evacuate the fort and that the surplus stores

should be divided among the Indians. These

orders were executed and on 15 August the

garrison and a body of supposedly friendly

Miami Indians, escorting a number of women
and children, marched out of the fort and set

out for Detroit bv a road which wound along

the lake shore. A't a point among the sandhdls

about two miles from the fort an ambushed

band of about 500 Potawatomie Indian savages,

in conjunction with the party of Miami who ac-

companied the troops, attacked the little expe-

dition and the whole body of whites were either

captured or killed. Two of the women and la

children were butchered during the light, and a
number of the wounded men were killed after-

ward, but some were fortunate enough to be
ransomed later. The Indians then sacked the

fort and burned it.

In 1816 after peace was concluded the fort

was rebuilt under Captain Bradley and its out-

lines were much extended, under the protection
of its larger garrison a small village springing
up. In 182,3 the fort was again evacuated, but
continued to be occupied from 1828 to 1837
when, the Indians having left the country, it

was again abandoned, and finally, in 1856, de-

stroyed.

Fort de France, for de fr.iiis, or Fort Royal,

for-rwa-yal, Martinique, French West Indies, a
town, seaport and capital of this island of the

Lesser Antilles, which, except Guadeloupe, is

the largest in the Caribbean chain. It is situated

in the southwestern part of the island and on
the ncrth side of a deep ;.nd well-sheltered bay
protected by a fort. The city is important as it

is the military and naval headquarters and ren-

dezvous in the French Antilles, the Governor's
residence, and the termi..us of the French
transatlantic steamers, and the West Indian

cable system. The principal buildings are the

parish church, government offices, the barracks,

arsenal, prison, and hospital. Fort Royal is the

residence of the French Governor. There is a

law school in the city. In the public gardens is a

statue of the French Empress, Josephine, who
was born in Martinique. In 1839 Fort de France
was partially destroyed by an earthquake, and
in 1890 fire nearly consumed the entire city. The
eruption of Mont Pclce Cq. v.), in May 1902, did

no material damage to the city, but it became the

distributing centre for the supplies sent to the

island from outside sources. Pop. (1903), 22,164.

Fort De L'Ecluse, for de la'kluz', a fortress

in the Department of Ain, France, on the Rhone
River, west of Geneva, standing upon a crag

1,385 feet high, at the foot of Mont Credo, which

commands the passage of the Rhone River

from Switzerland through the defile of the

itcluse. It was erected by the Dukes of Savoy,

and during the i6th century was repeatedly the

object of attacks by the Swiss armies, and was

several times destroyed. During the reign of

Louis XIV. it was rebuilt by Vauban at the

King's command, but in 18:5 was captured and

demolished by the Austrians. .-Xgain coming

into French possession it was completely re-

stored and since then the fortifications have been

remodelled and much strengthened.

Fort Dodge, Iowa, a city and county-seat of

Webster County; on the Des Moines River, and

on the Illinois C, the Chicago G. W., and the

Minneapolis & St. L. R.R.'s; 135 rniles east of

Sioux Citv, 200 miles west of Dubuque, 85 miles

north of Des Moines, and 200 miles south of

Minneapolis.
Industries.— The city has many natural ad-

vantages, being an important railroad centre

(the railroad shops employing, on an average,

1,200 men) ; in the vicinity are large deposits

of coal, gypsum, and potter's and brick clay;

and it is the jobbing centre for the surrounding

territory. Among the industries are a shoe fac-

tory, oat-meal mill, several plaster mills, brick

plants, pottery works, boiler works, and foundries.
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Public JVorks, Institutions, Buildings, Etc.—
The educational facilities comprise high and
public schools, parochial schools, Tobin College,

and Elmwood school. Nearly all religious de-

nominations are represented in the city. Among
the notable public buildings are the County
Court House, Government Building, and Public

Library. There are five banks in the city, with

a combined capitalization of $475,000.

History, Government, and Population.— Fort
Dodge was first settled in 1854 by Major Wil-
liam Williams, became a borough m March 1854,

and was incorporated as a city in 1869. The
affairs of the city are administered by a mayor,
city solicitor, and city treasurer, and a council

of eight members, four of whom are elected

each year. The city owns and operates the

water-works. The predominating foreign na-
tionalities represented in the population are

Scandinavians, Germans, and Irish-.-\mericans.

Pop. (1900), 12,162. C. F. DUNCOMBE,
Editor of 'The Chronicle.^

Fort Donelson, a fort erected in 1861 by
the Confederates in Stewart County, northwest-
ern Tennessee, just south of the boundary line

between Kentucky and Tennessee, on the left

bank of the Cumberland River, and about 63
miles northwest of Nashville, and 12 iniles from
Fort Henry. It was on a hill 120 feet above
the level of the river and, having a line of

rifle pits 25/2 miles in extent to defend the

land approach, and three heavy batteries com-
manding the river, it was considered one of the

best fortified posts along the Confederate line

of defense in the Mississippi valley. Here, on
i,';-i6 Feb. 1862, an important battle was fought
between General Grant in command of the

Union forces, and General Buckner in command
of the Confederates, finally resulting in the sur-

render of the fort by Buckner, together with 57
guns, 14.500 men, and immense quantities of
provisions and munitions of war. See Fort
Henry .\nd Fort Donelson.

Fort Douglas, a United States military post

in Utah, on the Union Pacific R.R., three miles

east of Salt Lake City and 37 miles from Ogden.
It was established in 1862, occupies a reserva-

tion of over 9.000 acres at the base of the Wah-
satch Mountains, and has quarters for about

500 soldiers.

Fort Dupont, a United States military post

in New Castle County. Delaware, opposite Pea
Patch Island. It occupies a reservation of about

175 acres and has quarters for two companies
of infantry.

Fort Du Quesne, a colonial fort in Penn-
sylvania erected at the confluence of the Alle-

gheny and Monongahela rivers and upon the

site of the present city of Pittsburg (q. v.). It

was begun in February 1754 by a force of Vir-

ginians under Captain William Trent, and En-
sign Ward, who had been sent forward by

Governor Dinwiddle, of Virginia, to erect a

fortification of sufficient size to be a warning

to the French against further intrusion on

English territory. On 17 April, before the work
had been completed, the Virginians were at-

tacked by a force of 700 French and Indians and

were compelled to leave the fort, which was
then enlarged and completed by the French,

who named it Du Quesne. Near the fort, on

9 July 175s, took place the terrible defeat of

the British General Braddock (q. v.), who was
ambushed there by a detachment of French and
Indians, while on his way to retake the fort

from the French. The fort and surrounding

territory remained in the possession of the

French until 25 Nov. 1758, when General Forbes,

leaving Philadelphia early in July in command
of an army of 10,000 British and Colonial troops,

wi;h a few Indian allies, met Colonel George
Washington (q. v.), and together captured it,

not, however, till the French had fired it and
fled. It was then, at Washington's suggestion,
renamed "Pittsburgh," in honor of the British
Prime Minister, William Pitt.

The fort was occupied for the winter by
a small garrison, and in 1759 General Stanwix
built Fort Pitt, which was the scene of many
engagements during the Indian wars, and the
French and Indian War. During th- period of
Pontiac's Conspiracy in 1763 the Indians be-
sieged the fort, then under command of Captain
Ecuyer, from 22 June to 6 August, but were
twice defeated by the troops from the fort, and
were finally driven ofif by a force of 500 British

regulars under Colonel Henry Bouquet, who
had been sent by General Amherst. Bouquet,
a short time afterward, built a brick block-
house not far from the fort, and this "Old Block-
house," which is still standing, is the only rem-
nant of the extensive fortifications erected by
the British during their occupancy of the vicin-

ity till the outbreak of the American Revolution.

This remnant is now owned and is being pre-'

served by the Daughters 01 the American Revo-
lution. See Colonial Wars in America. 1755-

63, Seven Years War; 1758, Louisburg . . .

Du Quesne; 1763-4, Pontiac's War.

Fort Edward, N. Y., colonial, on the upper
Hudson at its great bend, where stands the

present village of Fort Edward ; known as the

Great Carrying Place during the 17th and l8th

centuries (that is, to Lake George and Lake
Champlain), and an obvious advanced post for

Canadian wars. Francis Nicholson built a stock-

ade there for that purpose in 1709; it rotted

away in disuse, but in 1755, at the opening of

the "French and Indian War, Phineas Lyman
began another called by his name. It was fin-

ished by Col. Eyre under Sir William Johnson,

who after the battle of Lake George (q. v.) re-

named it Fort Edward, after the Duke of York,

grandson of George II. In 1757 it was raided

from Canada and 11 soldiers killed. Later, the

survivors of the massacre of Fort William

Henry (q. v.) were sent here by Montcalm, and
shortly afterward several thousand militia

flocked thither to the rescue, but had to be sent

home as arriving too late. In March 1758 an

expedition from there under Major Robert

Rogers was nearly destroyed by the Indians.

Daring this period Fort Edward was known to

the French as "Fort Lidius" or "Lydius." Jane
McCrea (q. v.) was living in a little settlement

near the fort, when she started on her ill-fated

journey 27 July 1777 to meet her lover in Bur-

goyne's camp. After her death she was buried

near the "black house" at Fort Edward Centre.

Her remains were removed in 1823 or '24 to

the old Fort Edward Cemeterj' ; in 1852 her re-

inains were again exhumed and buried in the

Union Cemeterv between Fort Edward and

Sandy Hill. The Jane INIcCrea Chapter, D. A. R.,

has erected a marker at Fort Edward near the
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spot where she was killed. In the Revolution
the old fort was successively the headquarters
of Schuyler, Burgoyne, and Stark. Consult
Parkman, 'Montcalm and Wolfe' (1884), *Fort
Edward in 1779-80,' 'Historical Magazine' 2d
series Vol. II. (187). Fort Edward village is

located on the Delaware and Hudson Railroad,

Champlain Canal, and Hudson Valley Railway.
Here through a system of locks the Glens Falls

Feeder empties into the Champlain Canal. The
manufacture of pulp and paper constitutes the

principal industry of the village, and here are

large mills of the International Paper Co. Trust.

It is noted as the home of the Fort Edward Col-

legiate Institute, has a good union school sys-

tem, a flourishing national bank, and five

churches. Fort Edward possesses many points

of interest to the antiquarian and historian on
account of its intimate connection with the

events of the French and Indian, and the Rev-
olutionary Wars. Pop. (1900) 3.521.

James A. Holden.

Fort Erie, Canada, a post village in Welland
County, Ontario, on Lake Erie at the head of

the Niagara River, opposite Buffalo, N. Y., with

which it is connected by a railroad bridge.

Three railways enter the town wdiich is a port

of entry and has an American consulate. Pop.

(1900) 1,000. The present town stands upon the

site of old Fort Erie which was the scene of

considerable fighting during the War of 1812.

On 28 May 1813 the British forces abandoned
the fort and partially demolished it and during

the next few months, with the varying fortunes

of w.ir, it was held alternately by the American
and British forces. Early in July 1814 Major-
Gencral Jacob Brown (q. v.) with 5,000 troops

backed by 4,000 New York militia, which had
been ordered out and authorized for the war, in-

vaded Upper Canada from Buffalo and one of

his first objects of attack was Fort Erie which
surrendered to him on 3 July. Two days later

at Chippewa he successfully attacked General

Riall with a loss of 511 men killed and wounded.
After the bloody battle of Lundy's Lane (q. v.)

on 25 July, fought between the American Gen-
erals Brown and Winfield Scott and the Cana-
dian General Sir Gordon Drummond (q. v.),

the American forces, numbering about 2.000 men,
under command of General Ripley (both Brown
and Scott having been wounded), were forced

to return to the fort, having suffered a loss of

7^3 men as against a British loss of 878. The
American forces were shortly afterward (7-14

August) unsuccessfully attacked by Drummond,
who, after an almost constant bombardment
during the seven days, retired with a loss of

500 men. Brown was, however, blockaded

within the walls of the fort until September. The
fort remained in possession of the Americans
till 5 November, when, upon retiring from Can-
ada, they blew up the fortifications and they

were never subsequently rebuilt. See United
States— the War of 1812.

Fort Ethan Allen, a United States military

post located near Essex Junction. Vt.. about five

miles east of Burlington, occupying a reserva-

tion of 761 acres. It was established in March,

1893. has accommodations for about 800 troops,

and was designed to form a link in the chain of

military posts along the northern frontier of the

United States.

Fort Fisher, in North Carolina, erected

by the Confederates on the peninsula between
Cape Fear River and the Atlantic to defend the
entrance to the port of Wilmington, was one of
the most formidable earthworks on the Atlantic
coast and was built to withstand the heaviest
artillery fire. Its parapets were 25 feet thick,

with an average height of 20 feet, and mounted
J4 heavy guns. At the close of 1864, when it was
determined by the United States forces to reduce
it and close the port of Wilmington to block-
ade-ruimers, it had a garrison of 1,400 men,
undei; command of Col. William Lamb. The
combined naval and army expedition sent against
it was under conmiand of .•Vdrairal D. D. Porter
and General B. F. Butler. Porter's fleet of about
150 vessels, the largest that had ever sailed under
the Union flag, left Hampton Roads 13 Dec. 1864
and arrived in sight of the fort on the 20th. As
a preliminary to the attack the old steamer
Louisiana was loaded with 215 tons of powder
which was to be exploded under the walls of the
fort, with the expectation that the explosion
would dismount the guns, level the works, and
demoralize the garrison, thus allowing the troops
to land and easily take the work. At I -.40 a. m.
of the 24th, without notifying Butler of the fact,

when the Louisiana was within 300 yards of the
beach and 400 yards of the fort, the powder was
exploded, but did no damage, scarcely disturb-
ing the slumbers of the garrison. At daylight
the fleet ran in, and at 11 o'clock opened a furi-

ous fire, which was continued several hours,
doing no material damage, and was responded to
with spirit and efifect. On the 25th the bombard-
ment was renewed and under cover of it Butler
landed 3,000 men two miles above the fort, and
was assured by Porter that the navy had so
coiTipletely silenced the work that all he had to
do was to march his troops into it. But Butler
and Weitzel, who was in immediate command of
the troops, after a careful reconnaissance found
the fort uninjured, deemed it unadvisable to at-

tack it, re-embarked the men. and returned to
James River to assist in the siege of Petersburg,
Porter's fleet lost 83 men killed and wounded.
The Confederates had 58 killed and wounded.
The f.iilure to take the fort produced great dis-

appointment ; it is now generally conceded that

Butler and Weitzel acted wisely in not making
the attempt, A second expedition against the

fort sailed 12 Jan, 1865, and on the 13th 8,000

men were landed under Gen. A. H, Terry, who
had been designated to command the land forces,

which, as before, were under the immediate com-
mand of Gen, Weitzel, At 3.30 p.m. the fleet

stood in and began a furious bombardment,
which was continued next day, causing a loss to

the garrison of 200 men, and silencing many of

the guns. A combined naval and land attack

was planned for the 15th, and 1,600 sailors and

400 marines wx're landed to co-operate with the

army. The fleet opened fire at 9 a.m. and con-

tinued it until 3 P.M.. when 50 steam-whistles

from the fleet gave the signal for the land as-

sault. The naval column, armed with cutlasses

and pistols, charged the right flank or sea-face

of the work, reached its foot, and those in

advance began to climb the parapet, but the

Confederates mounted on it repulsed them, and

the entire body retreated in disorder with a loss

of 82 killed and 269 wounded. The army was
more successful; advancing on the left flank or

land-face of the work, it forced a lodgment, and
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after a hard struggle, which was continued far
into the night, earned the entire work, capturing,
as reported by Gen. Terry, about 2,000 men, with
a loss of over goo. The Confederate defense of
the fort was one of the most gallant of the War,
and cost them about 500 killed and wounded.
The Union loss, army and navy, was 266 killed,

1,018 wounded, and $7 missing. The fall of
Fort Fisher closed the port of Wilmington, and
was soon followed by the fall of that city. Con-
sult : 'Official Records,* Vol. XLII. ; <NavaI
War Records,' Vol. XL; Ammen, 'The Atlantic
Coast' ; Maclay, 'History of the Navy,' Vol.
II.; The Century Company's 'Battles and Lead-
ers of the Civil War,' Vol. IV.

E. A. C.\RMAN.

Fort Gaines and Fort Morgan. Fort
Gaines was a walled work on Dauphine Island,

at the western entrance of Mobile Bay, and with
Fort Morgan, a much larger work, on Mobile
Point, nearly four miles distant, at the eastern
entrance, was seized by the governor of Alabama
S Jan. 1861. Both forts remained in Confeder-
ate possession until August 1864, at which time
Fort Gaines had 30 guns. Fort Morgan was
armed with over 40 guns, and had a mortar bat-

tery in front of seven heavy guns. Admiral
Farragut attacked and passed both works when
he ran into Mobile Bay, 5 Aug. 1864, and vir-

tually destroyed the Confederate squadron. Gen.
Gordon Granger landed troops on Dauphine
Island on the 4th and began to invest Fort
Gaines ; on the 6th Farragut shelled it, and On
the 7th the fort and its garrison of 818 officers

and men surrendered. Fort Morgan held on
longer, but Granger transferred his troops from
Dauphine Island to the rear of the fort, invested
it, got 34 guns in position to bear on it, and on
the morning of the 22d, in co-operation with
Farragut's fl^et, opened his guns upon it, and
kept up a continuous fire until the morning of
the 23d, when the fort surrendered to Farragut.

E. A. CARMAN.

Fort Garry, Canada. See Winnipeg.

Fort George, Canada, a former fort on
the Canadian side of the Niagara River. On 27
May 1813 it was captured by the American
forces under Col. Winfield Scott. On 10 Dec.
1813 the fort was evacuated by Gen. McClure.
See Fort George, B.attle or.

Fort George, Battle of, 27 May 1813, in
the War of 1812. The fort was near the mouth
of the Niagara River, on the Canada side, nearly
opposite Fort Niagara, and was garrisoned by
about a thousand British regulars and several
hundred militia under Gen. Vincent. The Amer-
ican force of some 4,000 undertook to take it in
rear and capture the garrison ; the nominal com-
mander was Morgan Lewis, the real one Win-
field Scott. The forces were landed from the
fleet, nominal commander Chauncey, real one
Oliver Hazard Perry, and a joint attack was
made. The fleet enfiladed the beach; Scott ad-
vanced along the shore, and made a flanking
movement. Vincent evacuated the fort, spiked
the guns, and slowly retreated, parallel to the
river, beyond Queenston Mt., losing 51 killed and
305 wounded and missing, from his regulars,
while most of the militia were captured. Amer-
ican loss, 40 killed, 120 wounded. The other
forts on the river were soon abandoned by the
British.

Fort Getty, S. C. See Military Posts,
U. S.

Fort Grant, Ariz., a United States mili-

tary post and reservation at the foot of Mount
Graham, established in 1863 by the California
volunteers. See Milit.\ry Posts, U. S.

Fort Greble, R. I. See Military Posts,
U. S.

Fort Griswold, Conn. See Fort Griswold,
Massacre of; Military Posts, U. S.

Fort Griswold, griz'wold. Massacre of, 6

Sept. 1781. Hearing of Washington's southern
march. Sir Henry Clinton, as the only
available diversion, sent an expedition
against New London, Conn., where a

quantity of stores were collected, with
slight defense from Fort Trumbull on the
New London side and Fort Griswold on the
Groton side of the Thames, and whicJi was a
nest of privateers that had greatly annoyed the
British. Benedict Arnold was selected to nead
it, as a Connecticut man ; an ugly method of
making him seal his new allegiance. On taking
possession of Fort Trumbull, it became evident
that the American shipping would escape unless
Fort Griswold were captured also; it was re-

ported unfinished and occupied only by 20 or 30
men, and he ordered an attack on it. Shortly
seeing that it was stronger than he supposed, and
garrisoned by those who had escaped from Fort
Trumbull, and that the ships were escaping up
the river, he countermanded the order, but too
late. The British detachment of 600 regulars
had assailed the fort, where 157 militia had gath-
ered ; and after 40 minutes' assault, with the loss

of 192 men, the British carried it, and despite the
appeals for quarter, massacred nearly the whole
garrison. Col. Ledyard, the commander, and 70
others were killed, 60 wounded, 35 mortally, and
only 26 escaped unhurt. The British officers,,

however, did their best to stop the slaughter, and
the atrocious story formerly told of the murder
of the colonel is fiction. The massacre of gar-
risons in terrorem, to teach them not to defend
untenable places, was justified by the European
rules of war at the time, but had not been prac-
tised in America. Even American officers, how-
ever, spoke of it at the time as a regrettable but
almost inevitable incident of war.

Fort Hamilton, N. Y., a United States
military post at the Narrows, New York Bay,,
established in 1831. See Military Posts, U. S.

Fort Hancock, N. J. See Military Posts,
U. S.

' Fort Harrison, Battle of (including Chaf-
fin's Farm, Fort Gilmer, and New Market
Heights). In the latter part of September 1864
Gen, Grant ordered a movement against the
Confederate troops north of James River, de-
fending Richmond. Grant hoped to make Gen.
Lee so weaken the garrison at Petersburg that
the Union forces might carry it. The great
object, however, was to prevent Lee sending
reinforcements to Early in the Shenandoah Val-
ley. September 28, during the night. Gen. Ord
crossed from the south to the north bank of the
James, and on the 2Qth, with 4,000 men, driving
before him the Confederate outposts, appeared
before Fort Harrison, on ChafBn's Farm, the
strongest work on the Confederate line. Birney,
with 10,000 men. moved by roads farther to the
right. Stannard's division, which led the ad-
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vance of Orel's column, moved to the assault of

Fort Harrison, under a very severe fire of artil-

lery and musketry, and after a sharp encounter

carried it with its l6 guns and nearly 300 pris-

oners, at a loss of over 500.

Ord, being severely wounded, the command
of his corps fell to Gen. Hccknian, whose divis-

ion, following Stannard's, passed to the right of

Fort Harrison, attacked Fort Gilmer, and was
repulsed with heavy loss. Meanwhile Gen.

Birney had advanced on the New Market road,

captured some of the advanced rifle-pits, run-

ning northeast from Fort Harrison, and estab-

lished connection with Heckman. Gen. Grant
now appeared and ordered an advance on the

right. At 3 P.M. Birney made another assault

upon Fort Gilmer, but was badly repulsed.

Grant ordered the troops to entrench. Gen. Lee
transferred seven brigades from his lines at

Petersburg to the north side of the river, and
massed 10 brigades at and near Fort Gilmer to

assault and retake Fort Harrison. The assault

was made at 2 p.m. of the 30th by Gen. R. H.
Anderson, commanding Longstreet's corps, with

five brigades, and was repulsed. Twice the Con-
federates re-formed and renewed the assault, but

were repulsed, leaving a large number of killed

and wounded and seven battle-flags on the

ground, and the effort to dislodge the Union
troops was abandoned. The Union loss on the

29th and 30th was 383 killed. 2,299 wounded, and
645 missing, an aggregate of 3,327. The loss of

the Confederates is not definitely known, but it

was near 2,000 in killed, wounded, and missing.

Con.sult: 'Official Records,' Vol. XLH.

;

Humphreys, 'The Virginia Campaign of

1864-65.

>

E. A. Carman.

Fort Henry and Fort Donelson. These
forts were constructed liy the Confederates just

south of the boundary line between Kentucky
and Tennessee, the former on the right bank
of the Tennessee River, the latter on the left

bank of the Cumberland ; the distance between
the two being 12 miles. On 28 Jan. 1862 Com-
modore Foote and Gen. Grant asked Gen. Hal-
leck's permission to take Fort Henry. Halleck
assented, and on the morning of 2 February
Foote's flotilla of ironclads and gunboats, fol-

lowed by a fleet of transports, carrying Grant's

troops, left Cairo, anchoring 6 miles below Fort
Henry on the morning of the 4th. The fort was
defended by 17 heavy guns, and its land approach
was covered by rifle-pits held by 3.000 men.
Gen. Lloyd Tilghman was in command. About
11.20 A.M. of the 6th Foote steamed up toward
the fort and attacked it with four ironclads*

Tilghman, with about 90 men to work 1 1 guns
bearing on the river, returning the fire. .A.fter a

contest of an hour and a quarter Tilghman
hauled down his flag and surrendered with 78
men, having lost 16 killed and wounded. The
3.000 men in the rifle-pits retreated to Fort
Donelson. The fleet had 29 killed and wounded.
Grant, who had landed his troops 6 miles below
the fort, arrived too late to take part in the

action.

Grant reported to Halleck that on the 8th he
would take and destroy Fort Donelson. Foote,
however, was compelled to return to Cairo for

repairs to his fleet, and the movement was de-

ferred until the morning of the 12th, when Grant
marched across the country, with about 16,000

men, arriving before Fort Donelson in the even-

ing. The fort was on a commanding hill, 120
feet above the level of the Cumberland, with
three heavy batteries commanding the river, and
a line of rifle-pits to defend the land approach.
On the morning of the 13th the fort and works
were held by 18,000 men, under command of

Gen. Floyd. The rifle-pits 2^2 miles in extent,

were held by Gen. Buckner on the right and Gen.
Pillow on the left.

Grant formed his line of investment with
Gen. McClernand on the right and Gen. Smith
on the left, and at dawn of the 13th opened a

furious cannonade and sharp skirmishing. In

the evening Foote's flotilla and reinforcements

for Grant arrived— Crufts' brigade and several

regiments from Fort Henry and Cairo. These
were formed into a division of 10.000 men, under
Gen. Lew Wallace, and put in the line between
McClernand and Smith, raising Grant's force to

26,000 men. At 2 p.m. of the 14th Foote attacked

the fort, and at the end of an hour and a half

was compelled to withdraw, two of his ironclads

being entirely disabled and the other two par-

tially so. He had 54 men killed and wounded.
It was then concluded that Foote should return

to Cairo and repair damages, while Grant should
perfect his investment, fortify his lines, and
await the arrival of reinforcements and the re-

turn of Foote.
The Confederates shaped the course of events

otherwise. They decided to break the right of

Grant's investing line and escape by roads lead-

ing to Nashville. In pursuance to the plan

adopted. Pillow, on the Confederate left, sup-

ported by a part of Buckner's command, ad-
vanced at daybreak of the 15th, with 10.000 men,
and after a hard fight gained the right of

McOernand's line and forced it back. McCler-
nand called for assistance and, in the absence of

Grant, who had gone to confer with Foote, Lew
Wallace sent Crufts' brigade to his support, but
the Confederates continued to gain the advan-
tage, pushing back McClernand's two right brig-

ades and their supports. Buckner made an at-

tack upon McClernand's left and was repulsed

;

but rallying his men, he renewed the attack, and
the whole right wing of Grant's army was forced

back, the Confederates still following up their

advantage, when Wallace threw Thayer's brigade

to the right and across their line of advance and,

after a sharp fight, checked them, driving some
back to their entrenchments. It was 2 p.m. when
Grant came on the field to find nearly half his

army driven from position and the way open for

Confederate escape. He ordered a counter-at-

tack. Smith, commanding on the left, formed a

brigade in column, led it under severe fire, and
seized the Confederate works in his front and on
the high ground surrounding the fort. Wallace
and part of McClernand's force, advancing on
the right, gained the greater part of the ground
lost early in the day, and by night the line of in-

vestment was re-established. Grant made prep-

arations to renew the attack early next morning,
but during the night the Confederate command-
ers came to the conclusion that escape was im-
possible, that Grant was too strong to be beaten,

and that nothing remained but a surrender.

Floyd, senior in rank, announced personal rea-

sons against a surrender and passed the com-
mand to Pillow, who in turn passed it to Buck-
ner. Floyd and Pillow, with the aid of two
small steamboats, succeeded in getting away
with about 1,200 officers and men, principally
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of Floyd's old brigade, and Col. Forrest, with

some 500 cavalry and other small detachments,

escaped in the night by the river road.

At an early hour of the i6th, as Grant was
about to renew the attack Buckner sent him a

note proposing "the appointment of commission-
ers to agree upon the terms of capitulation," and
suggesting an armistice until 12 o'clock. Grant
replied ; "No terms except unconditional and
immediate surrender can be accepted. I propose

to move immediately upon your works." Buck-
ner surrendered 14.500 men, S7 guns, and a large

amount of ammunition and stores. The Union
loss, army and navy, was 510 killed, 2,152

wounded, and 224 missing. The Confederate

loss, killed and wounded, was about 2,000. The
capture of Forts Henry and Donelson broke the

first line of Confederate defense in the Missis-

sippi Valley, and caused the abandonment of

Columbus, Bowling Green, and Nashville. Con-
sult : 'Official Records,' Vol. VII.; Force, 'From
Fort Henry to Corinth' ; Swinton, 'Decisive

Battles of the War' ; The Century Company's
'Battles and Leaders of the Civil War,' Vol. I.;

Grant, 'Personal Memoirs,' Vol. I.

E. A. C.\RMAN.

Fort Hindman, or Arkansas Post, Battle

of. After Gen. Sherman's failure at Chick-

asaw Bayou (26-31 Dec. 1802), his army
and Admiral Porter's fleet returned to Milliken's

Bend, where, 4 Jan. 1863, Gen. J. A. McClernand
superseded Sherman in command and moved
against Fort Hindman, situated on the north

bank of the Arkansas River, 50 miles from its

mouth, commanding the approach to Little

Rock and protecting the valley of the Arkansas.
The fleet, 3 ironclads and 6 gunboats, entered

White River, and from it passed through a cut-

off to the Arkansas, 9 January. The army of

29,000 men landed about four miles below the

fort, a large square-bastioned work, on high
ground, at the end of a horseshoe bend in the

river, mounting 18 guns, and garrisoned by
about 5.000 men, under command of Gen. T. J.

Churchill. A line of rifle-pits surrounded it.

The ironclads began the attack on the loth, and
the entire fleet, gradually moving up, shelled

the Confederates out of the rifle-pits and back
into the fort. On the nth the navy opened a
furious fire upon the fort, McClernand's artillery

joining in the fire from the land side. Churchill's

guns were silenced, and McClernand ordered a

general assault. After a severe contest the fort

was carried with a loss to the Union army of

134 killed, 898 wounded, and 29 missing. The
naval loss was 6 killed and 25 wounded. The
Confederate loss was 60 killed, about 80
wounded, and 4.791 captured. On the 12th Mc-
Clernand received peremptory orders from Gen.
Grant to return to Milliken's Bend with his

entire command. The prisoners were sent to

St. Louis, the fort was dismantled and blown up,

and the fleet and troops went down the Arkan-
sas to Napoleon, on the Mississippi. Consult

:

'Official Records.' Vol. XXII.; Greene, 'The
Mississippi' : Mahan, 'The Gulf and Inland
Waters' ; Maclay, 'History of the Navy,' Vol.
II.; The Centurv Company's 'Battles and Lead-
ers of the Civil War,' Vol. IIL

E. A. Carman.
Fort Holmes, Mich. See Mackinac Island.

Fort Howard, Md. See Military Posts,

U. S.

Fort Independence, Mass. See Milit.\ry

Posts, U. S.

Fort Jackson and Fort St. Philip. Fort

Jackson was built between 1824 and 1832 on

the right, bank of the Mississippi, about 80 miles

below New Orleans. Together with Fort St.

Philip on the opposite bank, half a mile above, it

defended the city from water attack. Both forts

were seized by Louisiana State troops 11 Jan.

1861, were strengthened and garrisoned, and re-

mained in Confederate possession until taken by

Admiral Farragut in April 1862, at which time

they were garrisoned by about 700 men each.

Fort Jackson was armed with 74 guns. Fort St.

Philip with 52. In March 1862 Farragut as-

sembled a powerful fleet at Ship Island and at

Southwest Pass, at the mouth of the Mississippi,

for the capture of New Orleans, and 18 April

Commodore Porter, in command of a strong

flotilla, opened fire upon Forts Jackson and St.

Philip. During six days he threw 16,000 shells,

but was unable to reduce the forts.

It was found necessary to run past the forts

and destroy the Confederate navy above before

New Orleans could be taken. On the 24th Far-

ragut, with 17 vessels, in single line, carrying

192 guns, steamed up the river, engaging both

forts with heavy broadsides, of shot, shell, and
canister, receiving heavy fire in return. Passing

the forts and obstructions, he engaged and de-

stroyed the Confederate fleet, in one of the most
spectacular naval battles of the War. Within

an hour and a half after leaving its anchorage
Farragut's fleet had passed the forts and de-

stroyed II Confederate vessels. With 13 of his

own vessels Farragut proceeded up the river,

and at noon of the 25th anchored before New
Orleans, which was abandoned by the Confed-

erate troops holding it, and surrendered by the

civil authorities. Porter, who had remained
below, continued his bombardment of the forts,

which were surrendered on the 28th. The Union
loss was 37 killed and 147 wounded. The loss in

the forts was 14 killed and 39 wounded; that in

the Confederate navy is not known. Consult

:

The Century Company's 'Battles and Leaders

of the Civil War,' Vol. II.; Mahan, 'The Gulf

and Inland Waters' ; Maclay, 'History of the

Navy,' Vol. II. £. A. C.\rman.

Fort Keogh, Mont. See Military Posts,

U. S.

Fort Lafayette, N. Y. See Military Posts,

U. S.

Fort Leavenworth, lev'en-worth, Kan., a

United States military post and reservation,

three miles from Leavenworth, established in

1827. There is here a military prison and na-

tional cemetery.

Fort Lee, N. J., a former fort in Bergen
County, on the west bank of the Hudson River.

On 20 Nov. 1776 Gen. Greene and the American
forces evacuated Fort Lee, and narrowly escaped

capture by S,ooo British under Cornwallis.

Fort Logan, Colo. See Milit.\ry Posts,

U. S.

Fort McAllister, an earthwork erected bj'

tlie Confederates at Genesis Point as one of

the defenses of Savannah. It was 12 miles south

of the city and 6 miles from Ossabaw Sound.
On 27 Jan. 1863 Admiral Dupont attacked it

with five vessels, and again on i February, but

without effect. On 3 March three monitors.



FORT McHENRY — FORT PAYNE

under command of Commodore Drayton, bom-
barded it, but did little injury. When Sherman,
marching from Atlanta, appeared before Savan-
nah the fort prevented communication between
his army and the Union llect, and Hajpen's divis-

ion of the Fifteenth corps was ordered to assault

it. Hazen reached the vicinity of the fort about

II .v.M., 13 Dec. 1864, drove in the Confederate
skirmishers, and at 4.15 p..m. had deployed nine

reginunts within 600 yards of the work. At that

time the bugle sounded, and the line went for-

ward over exploding torpedoes and under a
close and severe tire of artillery and musketry,
carrying the fort at 5 p.m. and capturing its gar-

rison of about 250 men, 22 guns, and a large

amount of ammunition. The Union loss was 24
killed and 1 10 wounded. The Confederate loss

was about 50 killed and wounded.

E. A. C.VRM.VN.

Fort McHenry, JMd., a United States

military post, on the Patapsco River, established

in 1794. It was bombarded in 1814 by the British

fleet, and was used as a rendezvous during the

Civil War. See Military Posts, U. S.

Fort McPherson, Ga. See Military Posts,

U. S.

Fort Macon, a work commanding Beau-
fort Harbor, N. C, constructed of brick and
stone, and mounting nearly 50 guns. It was
seized by Gov. Ellis, of North Carolina, about
the middle of April 1861. After Burnside's cap-

ture of Newbern, 14 March 1862, Gen. Parke
was sent to reduce the fort, then garrisoned by
about 450 men. Parke captured Moorehcad' City

and Beaufort, and then proceeded to invest the

fort He cut off its communications, planted II

siege-guns, and at 5:40 a.m. 25 April, in co-op-
eration with four vessels of the navy, opened
fire, and at 4 p.m. the fort surrendered with its

entire garrison. Parke occupied it next morning
and it remained in Union possession until the

close of the War. e. A. Carman.

Fort Madison, Iowa, a city and county-
seat of Lee County, 18 miles from Burlington, on
the Chicago, B. & Q. R.R. Here is the Slate pen-

itentiary and the Catermole Memorial Library.

There was a fort here as early as 1808, but was
abandoned in 1832 when the town was estab-

lished. Pop. (1900) 9,278.

Fort Meade, S. D. See Military Posts,

U. S.

Fort Meigs, mcgz, Ohio, a former fort on
the Maumce River, where the Americans made
a gallant defense in 1812 against the British and
Indians. See Frenchtown.

Fort Mer'cer, N. J., a former fort at Red
Bank, on the Delaware River, that figured some-
what prominently in the Revolution. It was
destroyed by the British 20 Nov. 1777.

Fort Mifflin, Pa., a United States military
post on Mud Island in the Delaware River. It

was built in 1771 as one of the defenses for Phil-

adelphia. It figured in numerous engagements in

the Revolution. It is garrisoned at the present
time. See Military Posts, U. S.

Fort Mims, Ala., Massacre of, a massacre
of whites by Creek Indians at the temporary
stockade, near Mobile, Ala., 30 Aug. 1813. Over
500 men, w'omen, and children w-ere killed by a
large force of Indians under Weathersford, a
half-breed.

Fort Monroe, Va., a United States mili-

tary post at Old Point Comfort, commanding the
entrance to Hampton Roads. Jefferson Davis
(q.v.) was kept a prisoner here for two years
after the Civil War.

Fort Montgomery, N. Y. See Military
Posts, U. S.

Fort Morgan, Ala. See Fort Gaines and
Fort ^1(ikga.\.

Fort Moultrie, mol'tri, S. C. When Major
Anderson transferred his garrison from Fort
Moultrie to Fort Sumter, 26 Dec. i860, he spiked
and dismounted the 52 guns of the fort and
burned the gun carriages. The South Carolina
authorities took possession of the fort on the
27th, remounted the guns, strengthened the work,
increased its armament, and it became one of the
strong defenses of Charleston Harbor, resisting

all efforts of the Union fleet to pass it, or reduce
it, and remained in Confederate possession until

the evacuation of Charleston and all the forts

in the harbor 17-18 Feb. 1865. See Fort Sum-
ter ; FoKT Wacner. For early history see Fort
Sullivan.

Fort Myer, Va. See Military Posts, \J. S.

Fort Necessity. After the capture of

Jumoiiville's force (see Great Meadows),
Washington threw up earthworks and made a
stockade fort, which he named as above. It soon
became crowded with Indians and colonial com-
panies, and a South Carolina company of regu-
lars under Capt. Mackay ; and Washington left

the latter in command and moved 13 miles
farther on, where was a small settlement. But
the place was indefensible; and after summoning
Mackay and his men it was decided to retreat to

Fort Necessity. The ne.xt morning the French
were upon them, 900 men besides Indians. Wash-
ington led out his men to battle, but the enemy
kept off and fired from the woods, in a heavy
rain. Washington withdrew his men behind the

low, flimsy embankment; and after an entire day
of mutual firing, with heavy loss on both sides,

the French proposed a parley. The English
were at the last extremity, with food and ammu-
nition nearly exhausted, and guns in bad condi-

tion ; and Washington would not consent to let

them send an officer to his camp to observe this,

and only yielded when they proposed to have him
send one to theirs. The French terms were that

the English should retire witli all their baggage
except artillery, agree to build no more forts be-

yond the Alleghanies for a year, return the
Jumonville prisoners, and leave two officers with
the French as hostages. The terms were ac-

cepted ; but had the French held out a few hours
more they could have killed or captured the
entire force.

Fort Niag'ara, N. Y. As early as 1669
La Salle built a stockade at the mouth of the
Niagara River, and Fort Conti, a fortified trad-

ing post was built here 10 years later. In 1686 it

was called Fort Denonville and in 1725 it was
named Fort Niagara. In July 1759 it was cap-
tured by the British and Indians under Johnson
(see Colonial Wars), and was again captured
by the British 19 Dec. 1813.

Fort Ninety-six, S. C. See Ninety-six.

Fort Payne, Ala., a city and county-seat
of Dekalb County, on the Alabama G. S. R.R.
It has large coal and iron industries. Pop.
(1900) 1,037.
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Fort Pickens, a strong work on Santa
Rosa Island, Fla., commanding the entrance to

Pensacola harbor, and with Forts Barrancas and
McRee opposite, defending the harbor and
United States navy-yard at Warrington. Early
in January 1861 it was under command of Lieut.

A. J. Slemmer and practically unoccupied, Slem-
mer, with a small garrison, being at Fort Bar-
rancas. Fearing that the secessionists would
seize the fort, Slemmer, 10 Januao', transferred
to it his garrison of 81 men from Barrancas, and
on the I2th the governor of Florida seized Forts
Barrancas and McRee, with 175 heavy guns, also
the navy-yard, and demanded the surrender of
Fort Pickens, which was refused. A second
demand was made on the 15th and a third on the
l8th, both of which were refused. Slemmer
strengthened the work and held it until relieved

by the arrival of reinforcements 12-13 April,

when Col. Harvey Brown assumed command.
Additional reinforcements were sent, and in

June a regiment of New York troops, known as
Wilson's Zouaves, was landed on Santa Rosa
Island and encamped. On 9 October a body of
Confederate troops, that had crossed from Pensa-
cola and landed on the island during the night,
surprised the camp of the Zouaves, and drove
them back toward Fort Pickens, but the Zouaves
being reinforced by four companies from the
fort, the Confederates were driven in disorder
to their vessels, with a loss of about go killed,

drowned and wounded. The Union loss was 67
killed, wounded, and captured. No other serious
attempt was made upon the fort, which remained
in Union possession until the close of the War.

E. A. Carman.

Fort Pillow, constructed by the Confed-
erates on the east bank of the Mississippi, about
40 miles above Memphis. It was bombarded by
the Union fleet in its descent of the river and
attack upon the Confederate fleet near Memphis,
abandoned by the Confederates 4 June 1862, and
5 June was occupied by a small Union force.

On 12 April 1864 it was garrisoned by parts of
the 2d and 4th (colored) U. S. Artillery, and
a detachment of the 13th Tennessee Cavalry, in

all 557 men, with six guns, under command of
Maj. L. F. Booth. At daybreak of the 12th
Gen. J. R. Chalmers, of Forrest's cavalry com-
mand appeared before the fort with about 1,500
men, and after some hours of hard fighting drove
the Union troops from their advanced rifle-pits

back into the fort, which was attacked, and the
Confederates repulsed, but securing a sheltered
position within 100 yards of it. Forrest had
come up while the fighting was in progress, and
at 3.30 P.M. demanded the surrender of the fort,

saying that he had sufficient force to take it, and
would not be answerable for consequences
should he be compelled to assault. Maj. Booth
had been killed, but in his name an hour was
asked for consideration. There were U. S. gun-
boats in the river, and believing that the request
for an hour's consideration was to gain time for
reinforcements to arrive, Forrest would give but
half an hour. When the time was up the bugles
sounded the charge, the assault was made, there
was a short and severe struggle, many of the
garrison were killed in the fort, and those who
attempted to escape by the river were shot or,

rushing over the bluff into the river, drowned.
More than half of the garrison were killed or
wounded, a very large proportion being killed.

About 160 white and 40 colored prisoners were
taken. The defenders of the fort fought bravely,
but were simply overpowered. Forrest says in

his report: "The river was dyed with the blood
of the slaughtered for 200 yards. The appro.xi-

mate loss was upwards of 500 killed ; but few of
the officers escaped. There was in the fort a
large number of citizens who had fled there to
escape the conscript law. Most of them ran into
the river and were drowned." Forrest reports
his own loss as 20 killed and 60 wounded. Con-
sult : 'Official Records,) Vol. XXXH. ; The Cen-
turj' Company's 'Battles and Leaders of the
Civil War,> Vol. IV. £. A. Carman.

Fort Porter, N. Y., a United States mili-
tary post on the Niagara River in the city of
Buffalo. It was established in 1867, but prior to
that date the government maintained a defensive
work at Black Rock.

Fort Preb'le, Me., a United States military
post, at Spring Point, in Portland Harbor, estab-
lished in 1808.

Fort PiJaski, erected by the United States
on Cockspur Island, for the defense of Savan-
nah, Ga., and commanding both channels of the
Savannah River. It was a brick work, with
walls 754 feet thick and 25 feet high above
water. It was seized bj' Georgia State troops 3
Jan. 1861, and in January 1862 mounted 48
heavy guns and was garrisoned by nearly 400
men. Gen. Q. A. Gillmore was put in charge
of operations to reduce it, and in February 1862
2 regiments of infantry, 2 companies of engi-
neers, and 2 of artillerj' were landed on Tybee
Island, mostly a mud-mar.sh, lying southeast of
the fort, and soon constructed 11 batteries of 36
hea\'y guns, at distances from the fort varying
from 1,650 to 3,400 yards. Causeways had to be
constructed across marshes, over which mortars
of 17,000 pounds were moved ; the work was
done entirely at night : all difficulties were over-
come ; and on 9 April the batteries were ready
to open fire, the three breaching batteries being
established at a mean distance of 1,700 yards
from the fort. At sunrise of the loth the fort

was summoned to surrender ; its commander.
Col. C. H. Olmstead, replied that he was there
"to defend the fort, and not to surrender it."

Fire was opened at 8 a.m., and an hour later all

the batteries were in full play, the Confederates
replying vigorously, the fire continuing on both
sides until dark. Firing was resumed at sunrise
of the nth, and the Confederates replied stead-
ily ; but by noon several of the guns were dis-

mounted ; the walls of the fort began to crumble
under the weight of metal; and at 2 p.m. the
white flag was raised, firing ceased, and 385
officers and men were surrendered, several of
whom were severely, one mortally, wounded.
The Union loss was one man killed. The result

of the fall of Fort Pulaski was the closing of
the Savannah River to blockade runners.

E. A. CARMAN.

Fort Riley, Kan., a United States military

post on the Kansas River, near Junction City,

Kan. It was established in 1852 on a reserva-

tion of 19,000 acres and was first called Camp
Centre. It is about 140 milts from Fort Leaven-
worth, with which place it is connected by a

military road completed in 1854. An appropria-

tion of $100,000 was made by Congress in 1855
for the extension of this road to Bridger's Pass,
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between Nebraska and Utah, making it one of

the finest roads in the country. The fort is the

seat of the United States Cavalry and Field

Artillery School and has accommodations for a

large force of cavalry and infantry.

Fort Robinson, a United States military

post in the Red Cloud Agency, situated in the

western part of Dawes County, Nebraska, and
on a fork of the White River, about three

miles southeast of Crawford. The post dates

back to 1874 and occupies about 20 square

miles. There are accommodations for over 500
troops, with stables for the same number of
horses.

Fort Royal, West Indies. See Fort de
France.

Fort Saint David, a town in the presidency
of Madras, Hindustan, on the Coromandel
coast, situated on the Tripapolore River, about
12 miles south-southwest of Pondicherry. It

was besieged by the French in 1746, but with-

stood the siege and finally forced the French to

retire. It remained in possession of the British

and was the capital of their possessions in that

section of India until 1750, wlien the French
army under (jen. Lally again attacked the fort,

this time with success, and razed the fortifica-

tions.

Fort St. Philip, La., a fort lying on the Mis-
sissippi River about 80 miles below New Orleans
and nearly oppo.^ite Fort Jackson. The Span-
iards originally built the old river front and it

was not until the War of 1812 that the works
were entirely enclosed by the United States

government. Extensive alterations were made
by the government after 1841. At the outbreak
of the Civil War it was taken by the Confed-
erates, but fell before the attack of Admiral
Farragut's fleet in April 1862. See Fort J.\ck-
sox AND Fort St. Philip.

Fort Sam Huston, hiis'ton, Texas, a

United States military post near San Antonio,
established in 1865. There is a reservation here
of 469 acres.

Fort Sanders. See Knoxville, Siege of.

Fort Schuyler, New York harbor. .See

Military Posts, U. S.

Fort Schuyler (Old), N. Y. See Fort
Stanwi.x ; Ro.ME, N. V.

Fort Scott, Kan., city and county-seat of
Bourbon County; on the Marmaton River, and
on the Saint Louis & S. F., the Missouri, K.
& T., and the Missouri P. R.R.'s., 100 miles

south of Kansas City.

Industries.— The chief income of the city is

derived from the railroad shops, the Saint L.

& S. F. employing 500 hands and the Mo. Pac.

550 hands. The city is situated in a rich agri-

cultural region, this in itself a valuable source of
income. Besides these industries there are
manufactories of cement, syr\ip, brick and ma-
chinery. Fort Scott is also the largest horse and
mule market in the State.

Banks. Public Buildings, etc.—There are
three hanks with a combined capitalization of

$200,000. Among the public institutions are the
library containing 18.000 volumes, the Good-
lander Home for Children, the old government

fort buildings which have been preserved, and
the National cemetery.

Church and Educational Institutions.— Re-
ligious services are held in 1 1 church edifices.

The educational system is excellent, consisting

of a high school and seven public schools.

There are two commercial colleges in the city

and the Notre Dame De Lourdes Academy is

also located there.

History, Go; eminent and Population.— The
city was first settled as a military post in 1844,

became a municipality in 1850 and was char
tered as a city of the first class in 1882. Th.
public administration is vested in a mayor
and a city council composed of 10 members,
five of whom are elected each year. The ma-
jor portion of the population are native born,

with a sprinkling of negroes, Germans, Jews,
and Irish. Pop. (1900) 10,322; (1905) about

14,900.

George W. Marble,
Editor 'Tribune and Monitor''.

Fort Smith, Ark., city and county-seat of
Sebastian County, situated on the western bor-

der of the State at the junction of the .\rkansas
and Potcau rivers, and on the Saint Louis &
S. F., Missouri P., Kansas Citv S.. Midland
Valley, F. S. & W., and Ark. Cent. R.R.'s.

Industries.— The city is in a rich agricultural

region and derives a greater part of its income
from this source. There are also coal mines
near by. The city has a wagon factory, several

furniture and chair factories, a wood-working
establishment, machine shops, cotton compress,
and oil wells. There are two daily and several

weekly papers published.

Schools and Churches.— The city has eight

public schools, a high school, two commercial
colleges, a Catholic Girl's Academy, three

parochial schools, and two conservatories of

music. There are 13 churches, representing

nearly all denominations.

Banks, Public Buildings, etc.— There are four

banks (three national and one savings), having
a combined capital of $900,000. Among the

notable public buildings are the Federal and
County court-houses, the United States jail, and
a hospital and an opera-house. A National

cemetery is located on the site of the former
"Post" burying ground.

History, GoTCrntucnt and Population.— Fort
Smith was originally a French trading post, and
in 181 7 became the headquarters for the gather-
ing and distribution of supplies for the United
States army in the Southwest. It was called

Belle Point by the early settlers, was incor-

porated in 1842, and received its city charter in

1S86. The city is governed by a mayor, a board
of public affairs, and a council of 10 members
elected for two years. The city is lighted by
electricity, gas, and natural gas. owns its water-

works, and possesses an excellent system of

electric railways. Pop. (1900) ii,.';87: (1905)
about 27,000.

E. B. Miller,
Secretary Commercial Club.

Fort Snelling, Minn. See Military Posts,

U. S,

Fort Stanwix, N. Y., a former fort near

the present site of Rome. N. Y.. originally built

in 1756, but abandoned, and rebuilt in 1758 by
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Brigadier Stanwix. Here in the fall of 1768 a

treaty was negotiated by Sir William Johnson
(q.v.), the British superintendent-general of In-

dian affairs in North America, with the Six
Nations, about 3,200 Indians being present. For
the sum of $10,000, the Indians surrendered title

to Kentucky, West Virginia, and western Penn-
sylvania. Soon after this the fort was again

abandoned, but in 1776 it was once more rebuilt

and named after that intrepid old soldier, Gen.
Philip Schuyler. In 1777 the fort was the ob-

ject of an attack by Gen. Saint Leger with 1,700

British soldiers and allies, but the garrison held

out for 19 days, from 3-22 August when they

were relieved by a force of Continentals under
Gen. Arnold. In 1781 the fort was destroyed by
flood and fire, and when rebuilt was again

named Fort Stanwix. It was here on 22 Oct.

1784 that the three United States commissioners

negotiated the treaty with the Iroquois Indians,

known as the "Treaty of Fort Stanwix," which
provided for the cession to the United States of

western lands claimed by them.

Fort Stedman, Assault on. In March
1865 Gen. Lee prepared to abandon Richmond
and Petersburg, unite with Johnston at Danville,

and attack Sherman, who was marching north-

ward from Savannah. In order that he might
wait for favorable weather, he decided on a sor-

tie against Grant, to hold him near the Appomat-
tox. The sortie was committed to Gen. Gordon,
with about one half of the army. The point of

Gordon's attack was Fort Stedman. At 4 a.m.

25 March the attack was made, -and a rush of

Gordon's men overcame the pickets and advance
guards, took from 400 to £00 yards of the main
line (Willcox's). including Fort Stedman, the

defenders of which, after a spirited resistance,

were overpowered and captured, turned its artil-

ler>' upon the Union line, captured between 500

and 600 prisoners, and endeavored to sweep
down the intrenchments, but met with a repulse.

It was so dark that friend could not be distin-

guished from foe, but Gen. Parke ordered Will-

cox to recapture the works. Gen. Hartranft to

support him. By 7.30 a.m. Parke had regained

a part of the line and drawn a cordon around
Fort Stedman, and Tidball's artillery had con-

centrated a heavy fire upon it and the line

adjacent. Hartranft advanced at 7.45 A.M., at-

tacked detachments of the enemy that were mov-
ing in the direction of City Point, capturing or

driving them back, and at 8 a.m. Fort Stedman
and the entire line was recaptured, together with

1.949 prisoners and 9 stands of colors, the Fed-
eral loss (Ninth corps') being 72 killed, 450
wounded, and 522 missing. The Sixth corps

now attacked and captured the Confederate pick-

et-line, losing 449 killed and wounded, and 30

missing; and the Second corps did the same,

capturing 365 prisoners, and losing 51 killed,

462 wounded, and 177 missing. The Confeder-

ates made several efforts to recapture their own
advanced lines, but failed. The entire Union
loss in thi? engagement was 170 killed. 1.323

wounded, and 729 missing, an aggregate of 2.222.

The Confederate loss is not definitely known:
Gen. Meade estimates it at 5,000 men ; it was
probably not over 4.000. of whom one half were
prisoners. Consult: 'Official Records.' Vol.

XLVI. ; Humphreys. <The Virginia Campaign
•i 1864-65' ; Walker, 'History of the Second

Army Corps' ; Powell, 'History of the Fiftl

Army Corps' ; The Century Company's 'Battle'.

and Leaders of the Civil War,' Vol. IV.
E. A. Carman.

Fort Stephenson, Ohio. See Fremont.
Ohio.

Fort Stevens, a United States military post
in Oregon, situated in the extreme northwest-
ern part of the State at the mouth of the Co-
lumbia River. It is a little more than 100 mile?

northwest of Portland and about 9 miles west
of .\storia, the fur trading post, which wai
established by John Jacob Astor in 181 1. The
grounds surrounding the post which was es

tablished in 1864 comprise 1,250 acres, and
beside the quarters for the officers and artillery-

men stationed there, has a post office and rail-

way station.

Fort Sullivan, S. C, the early name of
Fort Moultrie, in Charleston harbor; notable for
its defense against the British in the Revolution-
ary \\'ar. See Colonia;- W.\rs.

Fort Sumter, built upon a shoal in the
narrowest part of the channel of Charleston
harbor, three and a half miles from the city, and
three fourths of a mile from the north end of

Morris Island, was coistructed on a rip-rap

foundation, its walls of brick being 38 feet high
and 7^2 feet thick. When South Carolina
secede the fort was unfinished and not garri-

soned, but men were engaged in the work and in

mounting guns. South Carolina passed an ordi-

nance of secession on 20 Dec. i860, and the seces-

sionists looked to the immediate possession of

all the forts in the harbor, one of which. Fort
Moultrie, was held by Maj. Robert .'\nderson,

with a garrison of 75 men. Fort Moultrie was
indefensible from a land attack, and Anderson,
believing that he was about to be attacked, on 26
December, skilfully transferred his command to

Fort Sumter, the strongest and most inaccessible

work in the harbor. Gov. Pickens demanded
Anderson's immediate return to Fort Moultrie.

Anderson refused, and the governor took pos-

session of Fort Moultrie and all other works in

the harbor, and seized the arsenal, post-office

and custom-house in Charleston, raised the Pal-

metto flag over them, and thus inaugurated war
against the United States. He began the con-

struction of batteries on James, Morris, and Sul-

livan islands to command the harbor and reduce

Fort Sum-ter. On 9 Jan. 1861 the merchant

steamer Star of the West endeavored to land

reinforcements and provisions for Fort Sumter,

but was fired upon by the secession batteries and

driven back. Again Gov. Pickens demanded the

surrender of the fort, again Anderson refuced,

and negotiations were transferred to Washing-

ton. The construction of batteries continued

and I March Gen. Beauresard was assigned to

the command of all the Confederate forces at

Charleston, with instructions to perfect prepara-

tions for reducing Fort Sumter. Anderson was

now in danger of being starved out and. in ac-

cordance with promise given. Gov. Pickens was

informed 8 April by a special messenger sent by

President Lincoln, that an atternpt would be

made to land provisions, and provisions only, at

Fort Sumter. Beauregard notified the Confeder

ate government, and received orders 10 April to
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demand the evacuation of the fort, and to reduce
it if refused. The demand was made at noon of
the nth. Anderson refused, but made the casual
remark to the messengers carrying Beauregard's
demand that, if left alone, lie Would be starved
out in a few days, and Beauregard, "to avoid
effusion of blood," asked when he would be
ready to leave the fort. Anderson said he would
evacuate the fort by noon of the 15th, slionld he
not prior to that time receive "controlling in-

structions" from his government or "additional
supplies." The reply was not satisfactory, and
3.20 A.M. of the I2th Anderson was notified that
fire would be opened within an hour. At 4.30
A.M. the signal-gun was fired from Fort Johnson
on James Island; all the batteries opened fire;

Anderson replied deliberately ; in 24 hours 2,500
shot and shell struck the fort or fell inside of it

;

the barracks were burned and the fort much
damaged ; the relievmg fleet could not land ; and
on the afternoon of the 13th terms were arranged
under which, on the afternoon of the 14th,
Anderson saluted his flag and, with druins beat-
ing and colors flying, marched with his garrison
out of the fort, was conveyed to a steamer, and
sailed for New York. During the bombardment
not a man was killed on either side.

When Fort Sumter fell into Confederate pos-
session it had 78 serviceable guns. .Additional
guns were mounted in it and it was well garri-
soned. The Union authorities sunk a number of
old whalers filled with stones in the main chan-
nel of Charleston harbor to close the port to
blockade-runners, and a blockading force was
maintained off the harbor ; but it was not until

7 April 1863 that any serious operation was at-
tempted against the fort. Then Dupont, with
nine ironckids, made an unsuccessful attack upon
it. One of the ironclads, the Keokuk, which
had approached nearest to the fort, was struck
90 times, and so much injured that she sunk off
Morris Island, and her armament fell into the
hands of the enemy, while the others withdrew
after an engagement of 40 miimtes, most of them
being considerably disabled by the fire of the 69
heavy guns brought to bear upon them. The
fleet fired 151 shots, not more than 34 of which
struck the walls of the fort. Sumter discharged
810 shot. Fort Moultrie and other batteries 1,399,
in all 2,209, of which 520 struck the different
vessels. It had been expected that the fort
would be reduced to a pile of ruins before the
sun went down, but the result convinced the
Union authorities that the fort and adjoining
works could not be reduced by a purely naval
attack.

It was now determined that Fort Sumter and
Charleston should be taken by conil)ined land
and naval attacks, the land attack being by way
of Morris Island, the capture of the batteries
there, and the establishment of batteries to re-
duce Fort Sumter. For this purpose Gen. Gill-
more was selected. He landed on Morris Island
10 July, made two unsuccessful assaults on Fort
Wagner, 11 and 18 July, and then concluded to
attempt the destruction of Sumter from ground
already in his possession, so that the fleet could
enter the harbor and command Charleston.
(See Fort Wagner.) A suflicient number of
breaching-guns were in readiness 16 August;
fire was opened on the 17th, and on the 24th
Gillmore reported the practical demolition of the
fort. From 18 guns he had thrown 5.009 pro-
jectiles, weighing 552,683 pounds, of which 4,147

struck the fort. Before daylight 23 August five

monitors approached to within about 800 yards
of the fort and opened fire, which was kept up
until 6 A.M. Confederate otficers now held a
council, and the proposition was offered to aban-
don the fort, but as a matter of sentiment it was
resolved to hold it. On 30 August Gillmore re-
sumed fire, dismounting the remaining barbette
guns and leaving but one casemate gun service-
able. As a means of defense against the fleet the
work was entirely useless, and it was held merely
as an infantry outpost. On 2 September six
monitors opened fire on it, but it remained
silent, not a single gun being in working order
to reply. Early on the morning of 7 September,
after the abandonment of Fort Wagner, Admiral
Dahlgren demanded the surrender of Fort Sum-
ter, which was refused. Meantime the Confed-
erates were removing the guns from the fort and
placing them in other parts of the harbor. Dur-
ing the night of 8 September a naval force of
about 400 men, under Commander F. H. Stevens,
atempted to carry the fort by assault. It was
then defended by about 450 men, under com-
mand of Maj. Stephen Elliott, Jr. Stevens'
men were in boats, and when towed within 800
yards of the fort the boats were cut loose and
rowed for the fort, on approaching which they
were met with a fire of musketry ; as the men
landed, hand-grenades and shells were thrown
upon them ; and simultaneously, at a signal from
the fort, all the Confederate batteries on James
and Sullivan islands, with one of their gunboats,
opened fire, and the attack was repulsed, all who
had landed being killed or taken prisoners. The
reported loss was 4 killed, 19 wounded, and 102
captured. On 26 October Gillmore again opened
fire with his heavy guns from Forts Wagner and
Gregg, aided by the cross-fire of 150-pound rifles

on board the fleet, which completed the ruin of
the fort, and all aggressive operations for the
season against Charleston ended, although a
desultory fire was kept up against Sumter during
November and December to prevent the re-

mounting of guns. The casualties in the fort
froin 12 Aug. to II Dec. 1863 were 43 killed and
165 wounded. From a tabular statement pre-
pared by an officer in the fort it appears that,

from 12 Aug. to 31 Dec. 1863, 26,867 shot were
fired at it, 19,808 falling against or into it. On
the approach of Sherman's army the fort was
evacuated 17 Feb. 1865, and 14 April following
the same flag that .Anderson lowered in 1861
was raised over it with imposing ceremonies.
Consult: 'Official Records,' Vols. I.-XXVIII.;
Doulilcday, 'Reminiscences of Forts Sumter and
Moultrie' ; Crawford, 'Genesis of the Civil

War' ; Gillmore, 'Engineer and Military Opera-
tions Against Charleston in 1863' ; The Century
Company's 'Battles and Leaders of the Civil

War,' Vols. I. and IV.; 'Naval War Records,'
Vol. XIV. E t^ Carman.

Fort Tot'ten, N. Y., a United States mili-

tary po.st, established in 1862 at Willett's Point,

on Long Island Sound, near Whitestone.

Fort Wadsworth, wodz'worth, N. Y., a
L^nited States military post on Staten Island, at

The Narrows, in New York Bay. It was estab-
lished in 1827, and was first called Fort Rich-
mond.

Fort Wagner, a work constructed by the
Confederates near the north end of Morris
Island, a low, narrow, sandy strip of land, about
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^Vz miles in length, on the south side of Charles-
ton harbor. It was 2,600 yards directly south of
Fort Sumter, to which it was an outpost, and
was constructed to hold and control all that por-
tion of the island upon which effective breaching-
batteries against Fort Sumter could be estab-

lished. On the northern end of the Island was
Fort Gregg, and the southern end was held by
a small force of infantry and artillery. Prepar-
atory to a combined naval and land attack on
Fort Sumter and Charleston, it was determined
to reduce Fort Wagner and take possession of
the entire length of Morris Island, and Gen.
Gillmore, an engineer officer of skill, was se-

lected to command the land forces. On 10 July
1863, Gillmore. who had concentrated 6,500 men
and secretly placed 47 siege guns and field guns
in position on the extreme northern end of
Folly Island, attacked the Confederate position

on the south end of Morris Island, effected a

landing, carried the Confederate batteries of 11

guns, and by 9 a.m. occupied three fourths of

the island and pushed his skirmishers to within

600 yards of Fort Wagner. The navy assisted

with four ironclads. At daylight of the nth an
attempt was made to carry the fort by assault,

which failed, with a Union loss of 172 killed and
wounded, and 119 taken prisoners, of whom 40
were wounded. The Confederate loss was 12

killed and wounded. After this failure counter-
batteries were established against the fort, and
it was determined to attempt, with the aid of
the ironclads, to dismount its guns, and either

drive the Confederates from it, or open the way
to a successful assault. The navy kept up an
•almost incessant fire upon it, and the land bat-

teries were established at distances ranging from
1.330 to 1,920 yards of it. Soon after midday of

the i8th the navy and 41 light guns and siege-

mortars opened a furious fire upon the fort,

which was continued until nearh' all its guns
were silenced and its defenders driven into

lomb-proofs. when about sunset, after 900 shot
and shell had been discharged. Gen. G. C.
Strong's brigade of six small regiments, sup-
ported by Col. H. S. Putnam's brigade of four
regiments, made an assault. As the head of the
column left the trenches the guns of Forts Wag-
ner, Gregg, and Sumter opened on it, and as it

neared Fort Wagner the Confederates mounted
the parapet and poured in such a destructive fire

of musketry that the leading brigade was re-
pulsed : but the supporting brigade gained a
foothold, which it kept for over an hour, when
it was driven back. The Union loss in this sec-
ond assault was 1,128 killed and wounded, and
.389 missing; among the killed or mortally
wounded being Gen. Strong and Col. Putnam,
John L. Chatfield, and Robert G. Shaw (q.v.).
The Confederate loss was 56 killed and 133
wounded.

Gillmore now turned his attention to Fort
Sumter (q.v.). which, with the aid of the navy
was, by 23 August, reduced to a shapeless mass
with almost every gun dismounted or silenced.
Meanwhile regular approaches were made
against Fort Wagner, thousands of heaN^ shells
were thrown against and into it, and by 26
August the trenches were within 250 yards of it,

the intervening space being a flat ridge of sand,
scarcely 25 yards wide, and for a great part
planted with torpedoes. The Confederates were
driven from position behind this flat ridge and
the approaches continued until within a few

\"0L. 7—3

yards of the fort, when the heavy guns of the
army and navy opened on it. Final operations
were inaugurated 5 September at daylight, and
in 42 consecutive hours 17 siege guns dis-
charged 1,411 shells at the work, 1,247 of which
struck it, the ironclad New Ironsides joined in

the attack, the fort was silenced, over 100 of the
garrison killed and wounded, and an assault was
ordered for the 7th. When morning came the
fort had been abandoned and its garrison, with
that of Fort Gregg, had escaped, leaving the
entire island with the 25 guns of the two works
in Union possession. The Union loss on Morris
Island (10 July-7 September) was 381 killed,

1,372 wounded, and 565 missing, an aggregate
of 2,318; the Confederate loss w-as 157 killed,

674 wounded, and 238 missing, an aggregate of
1^069. Consult: 'Official Records,' Vol.
XXVm. ; Gillmore, 'Engineer and Artillery
Operations Against Charleston, 1863' ; The Cen-
tury Company's 'Battles and Leaders of the
Civil War,' Vol. IV. £. a. Carman.

Fort Wal'la Wal'la, Wash., a United
States military post, established in 1857, at

Walla Walla.

Fort War'ren, Mass., a United States
military post on Georges Island, near Boston,
established in 1837. During the Civil War it was
used as a military prison.

Fort Washington, Md., a United States
military post on the Potomac River, near Wash-
ington, D. C. It was established in 181 5 as Fort
Warburton..

Fort Washington, N. Y., the site of a
former fort at i82d Street, New York, over-
looking the Hudson River. It was built prior to
the Revolution and surrendered to the British
under Sir William Howe (q.v.) 16 Nov. 1776,
after a terrific engagement. The loss of the fort
caused consternation throughout the United
States. Consult: De Lancey, 'The Capture of
Fort Washington* (1877).

Fort Wayne, Ind., city and county-seat of
Allen County. Situated in the northeastern part

of the state, 102 miles northeast of Indianapolis,

upon the Saint Joseph, Saint Mary's and Mau-
mee rivers, confluence of the first two within the

city's limits forming the last named. It is

notable as a railway center, the following lines

passing through or terminating there: Pitts-

burg, Fort Wayne S: Chicago, of the Pennsyl-
vania Railway system; Wabash: New York,
Chicago & St. Louis ; Grand Rapids & In-

diana ; Cincinnati, Richmond & Fort Wayne

;

Lake Shore & Michigan Southern ; Fort
Wayne, Cincinnati & Louisville ; Cincinnati,

Hamilton & Dayton. The city is central in

a rich and highly developed agricultural region
that produces abundant crops of the cereals

of temperate climates. Considerable tracts of
hardwood timber yet remain in what once was
one of the most richly wooded sections of the
northwest.

Manufactures.— These cover a wide range
and embrace numerous establishments of large

magnitude. In the various industries 10.000

operatives were employed in 1903. The manu-
factures include carwheels, Corliss and other
steam engines, boilers, gas engines, gas ma-
chinery, iron and steel bars, freight and pas-
senger cars, locomotives, electrical machinery
and electrical fittings and fixtures, hosiery.
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gloves, caps, oil tanks, organs and pianos,

women's garments, road construction machinery,
carriages, wagons, washing machines, furniture,

paper boxes, lumber, sash, doors, malt liquors,

cigars, harness and leather findings and a

cinsiderable variety otherwise of products in

iron and steel, wood and textile fabrics. The
value of the manufactured products in 1903 was
$15,000,000.

Municipal Service and Improvements.—
The municipality owns and operates the public

waterworks system, an abundant supply of pure

water being procured from wells bored deeply

into the rock, and distributed by means of two
thoroughly equipped pumping stations. There
is a handsome and substantial city hall and
police headquarters and eight modern and
thoroughly equipped houses advantageously situ-

ated shelter the city fire department. The pub-

lic buildings in the city are a court-house

(county), completed in 1902 at a cost of

$1,000,000; United -States post-office and court-

house; a public library erected at a cost of

$100,000 through a donation by Mr. Andrew
Carnegie; county jail; high school and manual
training school building. conipVeted 1904 at i

cost of $,500,000, and 15 grammar and ward
school buildings, most of which are of very

modern construction and beautiful architecture.

Schools and Colleges.— The free-school sys-

tem maintained by the city embraces a high

school and manual training school, a training

school for teachers, and 15 ward and grammar
schools, together with kindergarten depart-

ments. The free-school system is governed by

a board of three trustees, elected triennially by

the city council, the immediate executive head

of the schools being a superintendent elected

by the board. There are 6 Roman Catholic

parish schools in addition to a high school for

iioys and an academy for girls; and 6 German
Lutheran parochial schools. Concordia Col-

lege, founded in 1850, is seated in Fort

Wayne, and is maintained under auspices of

the German Lutheran church. Near the city

is an academy maintained under auspices of

Catholic sisters, an academy for the higher edu-

cation of young women. Among other institu-

tions of learning are a college of medicine

and surgery, a conservatory of music, a school

of art, two business colleges, and a school of

oratory, expression and physical culture.
'

Churches and Charities.— There are 47 re-

ligious congregations and 40 church edifices,

many of them beautiful and costly examples of

ecclesiastical architecture. The congregations

are distributed denominationally as follows

:

Baptist. 2; Christian, .3; Congregational, 2;

Episcopal, 2 ; Evangelical Association. i ;

Evangelical Lutheran (English), 3; Evan-
gelical Lutheran (German), 4; German
Lutheran. 3 ; Methodist Episcopal. 5 ; Free

Methodist, I ; African Methodist Episcopal, I ;

Presbyterian. 4; United Presbyterian, i; Re-

formed (German). 2; Roman Catholic. 7;

United Brethren, i ; Baptist Brethren, t ;

Christian Science. 2. The city is the see of the

Catholic Diocese of Fort Wayne. The city has

a central charities organization and many of the

religious congregations maintain comprehensive

societies for charitable and benevolent work.

Hospitals and Asylums.— There are 4

large hospitals of modern equipment, i non-

sectarian, 2 under Roman Catholic and i un-
der German Lutheran administration. There
are 3 orphan asylums, two .sectarian and I

maintained by the county ; home for emergen-
cies and a refuge for women. Just beyond the
city limits is the State School and Home for

I''eeble-Minded Youth of both sexes and home
for epileptic women.

Finance and Banking.— There are 4 national
banks, 3 private banks. 3 trust companies and 6
building and loan associations. The national
banks have (June, 1904) a total capital of
$1,050,000, total surplus of $771,879 and total de-
posits of $6,053,992. One oif the banks is a gov-
ernment reserve agent. Trust companies have
(June, 1904) a total capital of $900,000. total

surplus of $105,105. and total deposits of

$2,095,835. Private banks have total individual

responsibility of $1,000,000.

Parks and Cemeteries.— The total public park
acreage of the city is 95.49, distributed as fol-

lows: Swinney. 45.24; Lawton, 31.20; Reser-
voir, 13; McCulloch, 4; Hayden, 1. 12; Piqua.

.7S\ Old Fort (site of stockade built by General
Anthony Wayne in 1794), .18. There are 5
cemeteries— Achduth Veshalom (Hebrew),
Concordia (German Lutheran), St. John's (Ger-

man Lutheran). New Catholic (Roman Catho-
lic), and Lindenwood (non-denominational).

Government.— The city is governed under a

special charter, conferred by the state legisla-

ture, which provides for a municipal legislative

body of two councilmen from each of the ten

wards, chosen biennially, a mayor and city

clerk, chosen quadriennially, and a board of

waterworks' trustees, chosen biennially. The
board of public works, board of public safety,

health commissioner and park and street super-

intendents and city attorney and city comp
troller are appointed by the mayor. Council

fixes all municipal tax levies and appropriations

and has final approval of all contracts and
franchises.

Trade and Commerce.— Fort Wayne is an

important and flourishing trade centre and has

a commerce that embraces extensive wholesale

and jobbing operations in dry goods, groceries,

light and heavy hardware, drugs, millinery,

paper, etc. The total volume of wholesale trade

in 1903 had a value of $9,000,000. The total

post-office receipts for 1903 were $177,496.

History.— The city takes its name from a

fort built" on a part of the present site of the

city by (General Anthony Wayne in 1794. The
place, however, had a history that long ante-

dated this. There is evidence that La Salle had
visited the locality as early as 1670. It was the

site of Ke-ki-on-ga, the " Central City " of the

once powerful and warlike Miami Indians. \t
different times during the seventeenth and

eighteenth centuries French and En.glish had

military posts at Ke-ki-on-ga. In 1700 General

Harmer led an expedition against the Miami
City, but was signally defeated in a fierce en-

gagement on the Maumce River within what is

nov.' the limits of the city of Fort Wayne. In

1791 General St. Clair in a similar expedition

was overwhelmed a short distance southeast of

Fort Wavnc bv the Indians under the famous
Miami Chief. Little Turtle. General Anthony

in 1794' headed a ;hird expedition against the

Indians in the Northwest and after utterly de-
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feating them at the battle of Fallen Timbers on
the Lower Maumee in Northwestern Ohio,

marched to Ke-ki-on-ga and in September of

that year built his stockade on an eminence

overlooking the confluence of the St. Joseph and
St. Mary's rivers. These was no further serious

trouble within the Indians until August 1812,

when the conspiracy of Tecumseh aiid his

brother The Prophet ensued in a close invest-

ment of Fort \\'ayne and its meagre garrison.

The siege was vigorously pressed for about two
weeks, when it was raised by a force that had
been dispatched to relief of the beleaguered gar-

rison. Fort \\'ayne at once assumed impor-

tance as a trading post and in 1825 the town
itself was laid out. In 1840 Fort Wayne took

rank as a city. Between 1850 and i860 began

the era of railroads, when growth received

fresh and powerful impetus and_ Fort Wayne
came to be one of the foremost industrial and
conmiercial cities of the State. Pop. (1900)

45.115; (1907, est.) 57,000.

Harry M. Willi.\ms,

Managing Editor Fort Wayne 'Sentinel.^

Fort William, Canada, city in Thunder Bay
District, Ontario ; on Thunder Bay at the mouth
of the Kaministiquia River ; and on the Can-
adian P., the Canadian N. and the Grand T. P.

R.R.'s ; 426 miles east of Winnipeg. It is at the

head of the Canadian navigation on the Great
Lakes, is a terminus of the Canadian Pacific,

and has splendid shipping facilities. Gold,
silver and iron ore are found in the neighbor-

hood. Lumbering is an important industry.

There are also iron foundries, brick yards, ma-
chine shops, flour mills, and other manufac-
tories. Beside elevators with 3,500.000 bushels

capacity, the Canadian Pacific has expended
over $5,000,000 in the erection of large wheat
elevators, which have a capacity of 8.750,000

bushels. Fort William has several churches, a

cit3' hall, hign school, Separate school, four
public schools, nine banks and two daily and
one weekly newspapers. Fort William was
founded by fur traders in 1805, became a town
in 1887, and a city in 1907. The government
is vested in a mayor and council of eight mem-
bers elected annually. Pop. (1907) 15,000.

Fort Worth, Texas, city, county-seat of
Tarrant County ; on Trinity River, and on the

Fort Worth & D., the Fort Worth & R. G., the
Gulf, C. and S. F.. the Chicago, R. I. & P., the
Texas & P., the Missouri. K. & T., Houston &
T. C, International & G. N., Saint Louis & S.

W., and Red River, T. & S. R.R.'s; about 32
miles west of Dallas. It was organized as a

town, under general State law, in 1873, with a

population of 1,100; and chartered as city in

1882, with a population of 11,285. The govern-
ment is vested in and administered by a mayor,
nine aldermen, city marshal and assessor, and tax
collector, elected by popular vote ; city secretary,

auditor, treasurer, superintendent of waterworks,
chief of fire department, street commissioner, and
other subordinate officials elected by the city

council. The city owns and operates the water-

works and the street-lighting plant. The city-

hall and fire halls are commodious structures

of stone and brick. It has over 80 miles of im-

proved streets : 68 miles of sewers, and nearly

100 miles of pipes. There are eight national

banks and two trust companies and savings

banks, with a capital and surplus of $2,965,333,

and deposits amoimting to $7,928,577. Fort
Worth is the centre of the cattle interests

and grocery trade of the State, and of the

grain and milling interests of the northwestern
portion of the State. Having 11 trunk lines of

railway with 16 outlets, it is the greatest dis-

tributing point of the Southwest. The flour

mills, breweries, packing houses, and foundry

and machine works are the principal industrial

enterprises of the city. The county court-house

is constructed of granite and marble from
the Texas quarries. The passenger station is

one of the largest and finest in the country in

a town of this size. The banking houses, col-

leges, medical schools, high-school building are

costly and imposing structures. Fort Worth
has one high-school building, II ward school

buildings. Fort Worth University, Polytech-

nic College, Medical School, Saint Ignatius

Academy, and the public free library There
are 42 church buildings, representing all de-

nominations. There are also sanitariums, a

free kindergarten. Rescue Home, a local Benev-
olent Home for Children, the Saint Joseph's

Infirmary, and the State Masonic Widows' and
Orphans' Home. There is one public park of

50 acres, several small parks, and three ceme-
teries.

The growth of population has been rapid

but not unhealthful. The vital statistics show-

less than nine deaths to 1,000 for a series of

years. There are no local causes for disease.

It is nearly 700 feet above sea-level, and is

fanned by cooling gulf breezes during the sum-
mer, making a pleasant and healthful place of

residence. Pop. (1890) 23,076; (1900) 26,688;

(1903 est.) 45,000. B. B. P.\DDOCK,
Fort Il'orth. Texas.

Forth, forth, a river of Scotland, rising on
the east side of Ben Lomond, in Sterlingshire.

Forth Bridge, The. See Bridge.

Fortifications ("to fortify," precisely fol-

lowing its Latin derivative, is facere fortis,

"to make strong"), such artificial positions as

are required for military use. Primarily, such
positions are for defense ; but no less important

in operations against defensive works already

established by an enemy. Two definitions, used

in another connection, but officially approved by
the late Col. Edward Bruce Hamley. president

of the Queen's Staff College. London : by the

late William T. Sherman, general of the Amer-
ican army, and by the late Theodore D. Wool-
sey, president of Yale University, indicate the

drift of the subject-matter under immediate

notice.

I. "Military Science." the mother of all such

constructive relations, "while that of force, as

in all police or other protective law, is founded

upon the adaptation of all possible means to

meet an impending crisis. The wisdom of the

statesmen differs only in degree from that of

the ordinary householder, and both alike aim at

a wise constraint of offensive elements and the

radication of such as are adapted to that end.

Hence, to meet the demand adequately, wisely,

and successfully, thereby to secure ultimate pub-

lic safety, is the expressive logic for personal

action, municipal action, and military action.

The brain-power is banded to various shaftings.

and the mental processes differ by virtue of dif-

ferent adaptations, but the prime activities ar»
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the same." The citizen who is to be protected,

equally with the technical expert, should be suf-

ficiently interested to become actively sympa-
thetic in whatever relates to the national de-

fense.

2. "Military engineering,* as the second pre-

liminary definition, "is the application of mathe-
matics and mechanics to the maintenance, or the

reduction of fortified positions, the interposition,

or the removal of artificial obstacles to the pas-

sage of an army, and the erection of suitable

works for the protection of territory or troops."

Rival systems of practical military engineering,

stimulated by successive inventions, have so mul-
tiplied their technical terms, borrowed from
many languages as well as from their authors, or

local customs, that the ordinary citizen who de-

sires but a suggestive history of that progress
would be compelled to have both lexicon and
scientific te.\t-book by his side in order to

fathom their mysteries.

The origin of artificial defense and the de-

velopment of primitive types until isolated fam-
ilies or groups of families gradually crystallized

into independent and self-supporting nations,

are so familiar to the willing reader of general

history as to need but brief mention. The de-

fense of the retired domicile from wild beasts

and the forays of irresponsible robbers was as

distinctly a matter of prime necessity for the

head of a family, as for the tiger, the wolf, or
the robber, to find in thicket, cave, or mountain
fastness, his own protection from pursuit and
punishment. The simplicity of weapons of of-

fense and defense harmonized with the demand
for artificial protection against violence of every
kind. The bow-and-arrovv and javelin, with the

sling, for long range; and the knife, sword,
club, and battle-a.x, of stone or metal, for hand-
to-hand conflict, required protection from each.

The hide-bound protective shield at first, and
later, the more impenetrable metallic armor,
were but types of the development which grad-
ually evolved the fortification proper, in propor-
tion as weapons enlarged their range of stroke

as well as their destructive effect. The shield

was, in fact, both the simplest as well as the

true prototype of defense against superior

force. Under its cover, one man could hold
several antagonists at bay. When flanking as-

sailants neutralized its protective value, men, in

groups, enlarged its functions, until, by the hol-

low square, or the solid mass, a phalanx could
withstand the onset of many times their number.
Their uplifted shields were like a modern bomb-
proof against falling flights of arrows while the

men, thus protected, supplied constant rein-

forcements for those in front who were disabled

by ax, sword-thrust, or javelin.

Soctjl Conditions.— The sanctity of the

home-domicile was, from earliest times, the

basis of its protective and stubborn defense.

The Hebrew, the Chaldaean and Egyptian tra-

ditions and records, as well as those of Greece
and Rome, still later, perpetuated that phi-

losophy ; and the ancient German, Goth, Moor,
and Briton, through all their feudal, racial, and
political rivalries, alike honored precepts thus
coincident with the first groupings of families

for a common defense.

The "Home, as a Castle," was not merely of
British conception, but a vital factor in human
happiness and safety. With the gradual accu-
mulation of both numbers and wealth, the pro-

tection of the many became the duty of each
individual, and the assertal of tribal or national
superiority, on the part of tiic more numerous
and powerful, engendered such competitive con-
flicts that centres of influence exacted more
systematic and elaborate national defenses. Ex-
cursions against other states, and responsive
invasions, were the means employed by ambitious
rivals to increase their territorial domain and sub-
ject inferior peoples to their dominating control.

By this complex evolution of warring peo-
ples, led by daring spirits, systems of more
speedy intercommunication, transportation, and
the accumulation of war material, arms and food
included, became indispensable to the public

safety, until warehouses, detached strongholds,
internal citadels, and organized armies were the
result. All draft animals and beasts of burden
were utilized for attack or defense, so that the

horse of the warrior might, in turn, drag the war
chariot with its out-reaching scythe blade ; and
both camel and elephant carried miniature cas-

tles upon their backs for archers and spearsmen,
mounted above.

Military Conditions.-—-The fundamental prin-
ciple in all substantial fortifications has been the
effort to ensure a destructive fire upon every
available avenue of approach to the place pro-
tected, and, with this, to secure such enfilading

and cross-fire that no position remained unpro-
tected. Human competition has ever been the

same in essence, and where no reliable historic

record responds to inquiry, exhumed ruins, me-
morial tablets, and deciphered hieroglyphics,

solve all doubt as to the proposition that mil-

itary science and military engineering belonged
to all human activity, ever the same in prin-

ciple, and differing only in application and de-
velopment. The paramount object was, to elim-

inate disparity in physical strength and enable
the few to resist the many. Personal combat at

short range came to a limit as people gathered
in cities ; and breastworks first, and then solid

walls, became essential in proportion as the

numbers of non-combatants gathered there for

shelter and safety.

Illustrations.— The most primitive forms of
which the earth retains an outline were oval, or
circular, mounds or entrenchments, even before
walled towns were constructed, these being more
compact for defense of each front, or exposure,

by defenders from the centre. Alore modern
defenses, especially against savages, of the block-

house type, had this peculiar value, and even
women could prepare arrows, or load weapons,
for defenders who in turn acted in all directions.

Such defenses were upon commanding posi-

tions, to guard against surprise, with wood and
water always within easy reach. These were
transient, and usually against predatory or

nomadic peoples, of no greatly superior strength.

As populous centres increased, defenses were
of stone or brick walls of such height and
breadth that large armies could mount their

summits and chariots convey men and munitions
from one point of defense to another. These
were surrounded by a flooded moat, or ditch,

and were easily made impregnable against an
army of equal force and equipment. Towers at

angles of quadrangular defenses, and to protect

gates of entrance, exit, or for sallies upon an
enemy, were supplied with lifting or draw-
bridges, and mines and tunnels were excavated

under the ditch itself for more ready surprise
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of a careless adversary. Cxsar describes a mine
which he advanced beneath both ditch and wall,

supporting the wall with timber until he could
fill the shaft with dry branches, and upon set-

ting all on file, the wall crumbled, and he
stormed the breach.

Great machines were made by which to reach
engirdling camps, or crush assailants who at-

tempted to bridge, or fill the ditch, and thus
gain access to the wall summit by scaling lad-

ders, when unable to force the gates. The cata-

pult and ballista were two of these, which, on
the principle of the spring-board and sling, and
the increased length of its vibrating arm, the

radius of its centrifugal force, would hurl heavy
stones at a great distance and send blazing balls

of tallow, or pitch, congreve-rocket-like, to

destroy a hostile camp.
To meet these mighty forces, corresponding

engines of swinging, battering timbers, called

"rams" from the device curiously shaped in

front, would strike a blow equal to the force of

a 30-pound shot, powder-driven. Movable
towers, protected by wet hides from fire, were
advanced, putting its archers upon a level with
those upon the city wall. Titus, at the siege of

Jerusalem, brought such towers sufficiently near
that, with grouped lances and timbers, he
bridged the intervening distance and fought on
the city wall itself.

With the increase of territorial domain, sub-
ordinate but correlated military engineering had
its special province. Territorial boundaries,
mountain passes, sharp defiles, river fords, and
watercourses, had to be guarded by detached
outworks, and these must have close relation,

each to the next in order. Swamps, impervious
to mounted or heavily armored men, were util-

ized, and their narrow approaches, or shallow
portions, were so fashioned and guarded as to

keep assailants from lire-range upon defenders.
Outlying summits were made signal stations,

both against herds of wild beasts, which in early

times were as dangerous to flocks and herds as
robbers or hostile invaders were to the inhab-
itants themselves. Bonfires and flaiuing torches,

as well as a chain of vocal and flag-shaking
sentries, became adjuncts to a better external
defense. Caesar had "soldiers who shouted to
each other until the alarm reached his camp,
through a great distance." The ancient Per-
sians, and later the Scotch and Swiss, were
noted for this signal service, but no experience
of the kind has such memorial emphasis as
that described by the Hebrew prophet Isaiah,
who saw in the system of his own people the
forecast of a distant future, when "the watch-
man, from peak to peak, should see eye to eye,

and together lift up the voice" in jubilant re-

joicing over universal peace to be proclaimed
the world around.

Before treating upon fortifications proper,
within the limits of this article, there are sub-
sidiary defenses, pro and con, which have an-
tiquity for their use, and the latest of modern
battlefields for their equally advantageous appli-
cation to-day. Their names are familiar as
household words, and yet are generally treated
as simple types of barbarous usage, before fire-

arms and the sphere of smokeless powder and
electricity alike defied stone and iron defenses,
and sent destructive missiles beyond human aim
and human sight. A few plain illustrations in-

dicate many which had effective use during the
American Civil War of 1861-5.

The diagram includes the following:

^><X^»<><)^A
^AA^»<»>»<><>^

(fl) A parapet forming the front of a modern fort, with fascines, behind which earth is packed as they
rise, one upon the other, and are locked into the trampled or rammed earth by hoop-poles or common sticks,

the fascine being but a bundle of sticks, hooped, or tied with chain or rope.
(^) The Chevaux-de-frise, an iron cylinder, or a trunk of a tree, filled with spikes of iron or wood,

to which, in case of wood, sword blades, and bayonets may be applied.
(<:) Inclined and sharpened posts, really an inclined palisade, or stockade material, fastened to the

earth, and its parts fastened together by chains or ropes.
(rf) A basket, open at both ends, made by inserting stakes in the ground in a circle, braiding them

by willow, or other flexible green wood, and when filled with earth, forming material for building a para-
pet, or strengthening a low breastwork.

(?) A sample of felled trees, across roads, creeks, ravines, and obstructive to approach by horse or foot.

if) A species of hurdles, when horizontal sticks, or poles, vertical or horizontal, are interlaced by willow,
brush, or modern wire (as in Cuba), making a fence of stout resistance, and holding assailants under
deadly fire.

The farmer's common harrow also was utilized extensively.
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All these "obstacles" have been utilized in

filling a surrounding ditch to prepare the way
for storming the fort itself. Only old soldiers

who participated in the American Civil War, or

the Spanish war, can realize the extent of their

use in actual service, and Ca;sar himself, when
establishing winter quarters, w rites : "Having

bastion system, which must under no conditions

be neglected in any defense against a superior

force.

Tlic Bastion.— The proHle thus noticed ob-
tains throughout the fort, even when it assumes
other forms than that of the simple quadrangle.
The pentagon and hexagon have generally been

A.— B. Level of parade ground, occupied by buildings and by bomb-proof magazine and hospital, so

far as the same are not included in chambers beneath the parapet.

( 1 ) The interior slope of the parapet, on a slight incline for easy ascent, or with steps, and these

broken at intervals for entrance to chambers beneath.

(2) Level ground, or platform {terre-tlein), for troops supporting guns.

(3) A step {banquette) for gun.
(4) Parapet.
(5) Exterior slope of parapet.
(6) A facing of wood, or masonry, or of fascines linked into the earth as it is built (see Obstacles, a),

to hold the parapet in place, and called the revetment.
(7) A narrow shelf, path, or bcrme, between parapet and ditch.

(8) The side of ditch ne.xt to parapet, scarped down at an angle, and therefore called the scarp or
escarp.

(9) The ditch itself, and faced with masonry in permanent works.
(10) The opposite side of the ditch, and therefore called the counter-scarp.
(11) A path, or border (bcrnic), commanded by rifles from the parajjet and used for defending the

interior slope of the glacis, and for sallies through openings outward, or beneath, and called the covered
way.

(12) The superior slope of the covered way, called the glacis because of its smooth descent to the
general surface without the fort.

(13) Abattis, felled trees, with shortened and sharpened branches, directed outward, with the butt

securely fastened at head of the glacis.

cut young trees and bent them, by means of their

numerous branches extending on the sides, and
the quick briars springing up between them,
made these hedges present a fortification like a

w-all, through which it was not only impossible

to pass, but even to penetrate with the eye." It

will be noticed, later, that at the battle of

Franklin, Tenn., during the Civil War, prickly

osage-orange was a material factor in a success-

ful defense.

Fortifications Proper.— Impregnable for-

tresses no longer exist. All along the trend of

history the term has been fanciful and merely
relative. Even Gibraltar, as an isolated fortress,

aside from its political and moral force, has its

military value as a well located rendezvous for

troops and shipping, and the theoretical guardian
of the passage from the Atlantic to the Mediter-
ranean Sea. Of this passage, it has no supreme
control, without a sufficient naval con-
tingent. In all other respects, it simply de-

fends itself, with no interior at its back, and
when without control of the sea, by fleets, im-
prisons a valuable garrison. In modern times
the stationary must yield to the mobile. The art

of destruction is more potent and far-reaching
than the skill of man to preserve his own work-
manship.

Reference has been made to towers, as well
as walls, and even after the invention of gun-
powder, systems of defense, as well as isolated

forts, had their progressive development, in

which the United States followed European
antecedents and the progressive systems of one
general type until the Crimean war largely revo-
lutionized modern practice. A single profile of

a cross-section of defenses, as matured during
more than two centuries, is suflRcient for this

article, with an accompanying sketch of the

used, leaving to the province of a simple redoubt
the simpler oiuline of defense. Very early pro-

jections were built out from these fortified posi-

tions, at their angles, hence their name, bastion,

to give a wider range of outn'ard fire, as well

as a more direct flauking fire, along the walls

covered by these projections. These walls were
called curtains. The containing lines of the

salient angle were called faces, and the lines

connecting the faces with the main wall were
properly called flanks.

Before these curtains, or main walls, minor
defenses were added, whether ravelin or teneille,

and these might be again covered by ditch and
glacis, subordinate to but protected by the

superior fire from the main position. A diagram
of the simple bastion, similar to those in use
around Washington in 1861-5, and common to

all modern works, is added.
Inland Positions.— liolated defensive posi-

tions of inferior type iT.ve been sufficiently

noticed. Their history is common to every
mature reader. Transient and movable defenses

will be noticed in connection with army move-
ments, although earth defenses already partake
of the character once referable only to walls of
solid masonry. As against a foreign enemy, the

United States has more need of coast defenses
than many other nations, as her commercial cen-

tres are largely upon the sea : but. as a nation,

her capital may be classed with those of other
countries, which look to frontier defenses for

a substantial protection against foreign attack.

But forts, on a frontier, may be ignored, turned,

left in the rear, as when Paris was taken, while
idle thousands of her defenders were lost to the

national defense. Hence isolated capitals and
commercial inland cities must have detached, but
closely related outer defenses, beyond the reach
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of immediate assault or bombardment by an in-

vading enemy.
During the American Civil War, when in-

ternal forces attempted the capital, the city of
Washington furnished the best type of a city so

assailed
; 43 forts and batteries, and 36 addi-

tional batteries, mounted 99 rifled cannon in

embrasures and 25 in-barbettc, as well as 113
smooth-bore in embrasures and 147 in-barbette,

making a total of 384 guns. But additional plat-

forms were erected and made ready, so that a

total of 743 guns could confront any new phases
of attack. By direction of Gen. Scott, then in

command, the writer was directed to visit all

thc:;e works during their establishment, and : t

the time opposing forces were displaying their

flag upon Munson Heights, within view from,

the outer works. The cordon of forts, batteries,

stockades, block-houses, redans, and bridge-
heads was complete.

Sea Coast Positions.— Sea coast defenses,
from earliest times, have been of massive
masonry. Many that still frown innocently upon
the -American coast, between Boston and New
Orleans, are chiefly monumental of obsolete de-

fenses against hostile fleets. Two or three tiers

of guns, in as many series of arched chambers,

the most obdurate to defy deep penetration.
And now, upon the British as well as the
American coast, modest mounds or piles of sand
present a very indistinguishable target, while, to

the nearer view, the abundance of wild grass,

daisies, buttercups, and tansy, is its only reliev-

ing feature. And yet behind each sand pile, in

separate sections, each for a single gun, is to
be found the most formidable land defense of
modern times. The former "42-pounder" of the
casemate and the main battery of a ship-of-the-

line, and weighing but 8,750 pounds, is replaced
by a gun 40 feet in length, weighing 58 tons, and
capable of sendinj: a s!.;. of more than one half

a ton, charged by 475 pounds of powder, nearly
or quite 7 miles, once each 3 minutes.
A quick release drop: the gun below the

parapet for reloading. Each battery, however
many guns may fall within its control, is oper-
ated at will, as if but a single piece were in

position. A revetment of solid masonry holds
the sand piles in position, and beneath the gun-
carriages, which are exposed to the weather, are
the necessary passages which communicate with
all sections of the battery. Magazine: and tack-
ling for handling shot and shell are -Iso under
bomb-proof cover, and both placement and inde-

?. Face,

f. Flank.
G. Gorge.
C. Curtain.

CL.^SSIFIED DEFENSES.

called casemates, with a fourth row mounted
upon the exposed parapet, or rampart, were ex-
pected to cope successfully with the old 120-gun
ship-of-the-line. Fort iloultrie, in rude form,
in 1776, withstood resistance, with log ramparts,
better than with later ones of stone, as in 1861,

when sand bags were introduced to support its

powers of resistance.

Modern guns, supplied with new explosives,
shatter the hardest rock and splinter the toughest
timber. The earth alone, and especially sand,
will disarm the penetrating projectile of the
present day. A single illustration harmonizes
with the advent of the new system. Upon the
trial of the first 81-ton gun, built at the Wool-
wich Machine Shops, near London, a mound of
sand was erected on the proving grounds against
the Thames embankment. Six times a bolt of

1,300 pounds was fired, increasing the powder-
charge from 170 to nearly 300 pounds. When
the last bolt was dug from the butt, it had
entered but 47 feet, 5 feet under the surface of
the sand.

Standard tables have long been under consid-
eration to indicate the comparative resistance of
earths and gravel, but in all cases, sand, which
quickly closes upon what it receives, has been

pendent action of each piece are complete. Ki
suitable distance, but within a practical com-
munity of range through adjustable range-find-

ers, sand "pits" for mortars are located. Each
mortar revolves upon its own platform, and
groups of fours, in closely related pits, can be
handled, through signal communication, in con-
nection with the heavy gun batteries, and com-
mand a joint delivery of fire upon the same hos-
tile force. As with the gun placements, each
mortar pit is independent, in magazine and other
appliances, for efficient service.

Floating Batteries.— The battleship as well
as the stone fort has also changed character, and
become a floating steel fortress. .An encircling
squadron, in concave formation, can concentrate
a weight of metal upon an exposed land defense
that cannot be returned by a full equivalent.

Other floating batteries, the peer of any, must
intervene in support of the land defense, with
auxiliary "torpedo boats" and "destroyers."
The contingency of landings to take open bat-
teries, in their rear, is increased by swift steam
transportation, and the gravity of defense is

more serious in proportion as a nation, having a
large coast to defend, has distant, dependent ter-

ritory, equally demanding a mobile naval force



FORTIFICATIONS

for its defense. The submarine boat, the dir-

igible balloon, and wireless telegraphy, menace

modern commercial ports with visitations only

less fatal than those of the earthquake and

volcano.

Field Fortifications.— This branch of military

engineering has a duplex character, but of quite

uniform general requisites. They may either

constitute the chief defense of a city, or neutral-

izc the numerical superiority of an enemy in the

field by wise adjustment of their lines. Two
illustrations are suggestive of their value:

On 5 April i8b2, when both officers and men
were alike ine.xperiened in operations of war,

between large armies and over extended terri-

tory, remote from their general base, the Fed-

eral army was confronted at Pittsburg Landing,

Tenn., by a largely superior force under com-
mand of Gen. Albert Sydney Johnson, of the

Confederate army. Skirmishing occurred during

the day: but Gen. Grant, the chief Federal com-
mander, believing, as he advised his superior,

Gen. Hallcck, and states in his 'Mernoirs,' that

there was hardly the slightest possibility of at-

tack, as reinforcements were on the way to his

support, failed to entrench. On the following

morning, an attack was made in force, driving

the Federal army back to the Tennessee River,

where the arrival of Gen. Buel's division alone

averted a serious disaster. Neither Gen. Grant

nor Gen. Sherman committed a similar error of

judgment later in the war.

On 30 Nov. 1864 Major-Gen. John M. Scho-

tield retired from Pulaski, closely followed by

the two-fold superior army of Gen. llood.

.After fighting daily for three weeks, and after

frequent rains, leaving with night he marched

directly to the city of Franklin. Tenn., where

in the bend of the Harpeth River, he gave

battle. Between morning and 3 o'clock of that

afternoon, when the combined Confederate di-

visions made an impetuous assault, his wearied

soldiers had so utilized the shovel, pick, fence-

rails, locust trees, and osage-orange hedges that,

behind their shelter, he repulsed the assault, in-

flicted a loss of nearly 7,000 men upon his adver-

sary, including 13 general officers, in killed,

wounded and captured, and safely fell back

upon Gen. Thomas, at Nashville, with a loss of

but 20 wagons and less than half the casualties

of his opponent.

Similar entrenchments had their ancient types

in those of Caesar, who invariably established his

camp within a quadrangle surrounded by a

rampart of the height of from 7 to 9 feet, with

gates on four sides, and sulBciently large in

area to include all animals and supplies belong-

ing to his command. On one occasion, seeking

winter quarters, he carried a parapet, with ditch,

16 miles, from Lake Geneva to Mount Jura, 15

feet high, and with various small redoubts on

the line, so that practically he multiplied his

numerical strength three-fold. In modern times,

the Crimean war introduced a system of earth-

works which withstood a heavy fire before

which granite walls had crumbled.
Reduction of Fortified Positions.— Field

works, against a fortified position, assume an at-

titude of counter-defense, as well as a cover for

siege or assault. The relative strength of the

assailing force belongs to another branch of the

military art ; but it mu.st be proportionately

greater, as the circumference of the investment

enlarges, and must prove able, at any vital point,

to meet any sally of the garrison, either by

numerical superiority, or its equivalent, in arti-

ficial defense. Inequalities of the ground, com-
manding summits, a safe communication with

the base of supply, are strategic conditions: but

all are parts of the position to be assured. .-Vfter

estimating accurately the intervemng distance,

and at wliat nearer approach the encircling ditch

may be filled, or bridged, for assault, the advance
begins. A mortar battery in the rear, or g'.m&

in an elevated position, may play upon the in-

tervening space to protect the pioneers in locat-

ing rillc-pits, while establishing the first line

of works. The general advance, as thus in-

itiated, is that of a ship beating against the wind^

and the zig-zag course adopted borrows its

name, traverse, from marine usage. Successive

files of men dig these traverses, throwing the

earth outward to the front, as a cover from fire,

and thereby open a way for the advancement of

guns, as well as of engineers and troops. A.

second line, parallel with the first, is opened to

the right and left, where guns are at once placed

in position. A third line, or parallel, is so-

planned as to place the defensive works at the
mercy of the besieger. At Vorktown, \'a., in

1781, with a river base and no sufficient

escape by sea, the effectiveness of the ad-

vanced parallel compelled surrender. At York-
town, in 1862, with works open at the rear for

retreat, the scientific soldier in command rightly-

assumed that the scientific soldier at his front

would attempt no assault until his third line was
perfected and armed. Hence, he wasted the

ammunition of the besieger to the last safe limit,

and withdrew his own force in good order, to

suit himself.

To this suggestive summary of fortifications,

for the unprofessional reader, must be added the

statement, that topographical and geographical
features largely dominate in matters of attack

or defense. Boundary lines. whether of
mountain or river: interior or coastwise posi-

tions : the control of only one or of both banks
of a navigable river, give cliaracter to defenses

and methods for their reduction. Notable illus-

trations are found in the Dardanelles, the en-
trance to the Baltic Sea, the Suez Canal, and,

prospectively, of vast moment, the Inter-Oceanic

Canal in Central America. In proportion as

Nature lends her secrets of omni])otent power
to the inventive genius of man, so will fortifica-

tions change tlicir forms and relations until na-
tions shall control the secret which should
inspire all such warlike devices, that of substan-
tial and universal fraternity and peace.

Henry B. C.\rringtox, L'. S. .\.

Fortifications, Modern Seacoast. The
modern science of seacoast forlificaiiuu wrought
marvelous changes during the years intervening
from 1893 to 1903. .\\[ the great maritime
nations expended enormous sums of money to

better fortify their coast lines. The United
States after 16 years of labor practically com-
pleted, during the summer of 1903, the most
costly and the most substantial and powerful
system of seacoast fortifications in the world.

The great improvements made during the latter

part of the 19th century in the construction of
heavy guns rendered it necessary to revise the

system of fortifications formerly in vogue. Iron

and steel turrets have taken the place of masonry
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on exposed sites, where earth cannot be employed
to advantage. These turrets are revolving
cupolas with spherical roofs, and in most in-

stances even the largest guns are mounted on
disappearing carriages. This is essential since

the forts are now called upon to prove their

prow'ess against steel-plated warShips.
Great Britain concluded the rebuilding of

her forts with iron and steel as long ago as

1880, at a cost of $37,000,000 for nine harbors
alone. At Dover, England, solid iron turrets of

enormous thickness have been built to carry two
80-ton guns to each turret. Steel cupolas of the
Gruson pattern to the number of 28 have been
constructed since i8go in various harbors of
Germany, Austria, Belgium and Holland. In

1900 the Italian government placed an order for

two of these cupolas to mount two 120-ton
Krupp guns each, for the defense of the naval
station at Spezzia. The order was conditioned
on a test shield or segment of the cupola resist-

ing three shots of the Armstrong 100-ton gun—
a test which it successfully withstood, though
the same gun had pierced every other known
form of construction.

The 20th century fortifications of the United
States seacoast finished in 1903 are excelled
by those of no other nation in the world. The
work was outlined if not actually begun in 1886,
when a board of military engineers proposed a
system of steel turrets, armored casements, bar-
bette batteries, mortar and floating batteries, and
submarine mines. So rapid was the advance
of military progress that the original plans were
largely changed and modified. The vastness of
this work and the great cost can be imagined
when America has 5,558 miles of seacoast de-
manding protection of the most improved kind.
Between 1886 and 1903, three fourths of the
work was finished, and yet huge rifles and
mortars to the value of $15,000,000 were required
to complete the undertaking. A modern, high-
power coast-defense gun is a huge and elaborate
machine, the effective management of which
requires great skill. A single 12-inch rifle for
one of the modern forts cost $45,000, its carriage
$41,000, and the emplacement of concrete in

which it stands $60,000, or a total initial cost
of $146,000. The total expense for each modern
fortress amounts to over $2,000,000. The 20th
century fortress is not a walled enclosure as of
old, but a hole in the ground, or rather a series

of holes called emplacements, built of concrete,
and each of them containing one or more guns.
No lofty, menacing structure strikes the eye
of the observer who approaches the works, but
instead there is likely to be rolling greensward
with shrubbery, suggesting rather the skill of
the landscape gardener than that of the military
engineer. The real protection consists of 30 feet
of iron and masonry and 30 feet of earth, which
form a plane sloping outward, so that any pro-
jectile striking is promptly buried or glances off
harmlessly.

Fort Warren, on Georgies Island, in the
harbor of Boston, Mass., which is one of the
most notable fortifications in the world, has an
armament of 30 guns and mortars. Several of
the guns are 12-inch rifles, but the exact char-
acter of the armament is kept carefully secret
b}' the military authorities. The mortars are
arranged behind the cannon and are capable of
throwing explosive shells for a distance of three
miles, and with sufficient accuracy to destroy a

vessel at that distance. The projectiles carry-

an enormous charge of maximite which is three
times as powerful as gunpowder. Over 600 of

these mortars, each of 12-inch calibre, are dis-

tributed among the various coast fortifications.

They are a vast improvement on the old-style

mortars of cast iron with steel hoops. A mortar
of the new, modern type is 13 feet long and
weighs nearly 30,000 pounds, and requires a
charge of 125 pounds to send its conical pro-
jectile on its deadly mission. Weapons of this

character have not yet undergone a test in actual

war. The modern 12-inch rifle is 40 feet long,

weighs 104,000 pounds, requires a charge of 520
pounds, and fires a 1,000-pound projectile a dis-

tance of 9 miles, with a velocity, upon leaving
the muzzle, of 2,100 feet per second. The 12-incK

gun could send the same projectile 14 or 15

miles, if the muzzle was sufficiently elevated, but
it would be useless in aiming at an enemy who
is beyond the limit of vision, for a ship is out of
sight only seven miles away owing to the cur-
vature of the earth. These guns shoot three
kinds of projectiles. One is the so-called armor-
piercing shot, which is nearly solid, having only
a small cavity to contain a high explosive. The
second is the armor-piercing shell, which has a

larger cavity so as to contain more of the explo-
sive. The third is the torpedo shell, which is in

effect a torpedo, having thin walls and contain-

ing a large bursting charge of maximite. This
explosive is a government secret so far as its

composition is concerned. Most of the great

rifles are mounted upon disappearing carriages,,

so they are safe from the fire of the enemy
except at the very moment of firing. When its

fire has been delivered the gun is lowered
promptly below the parapet, and after being
reloaded is uplifted again to the firing position.

At Fort Wadsworth, on Staten Island, N. Y.,.

at The Narrows, is located another almost per-

fect system of coast defense, which is regarded
by army officers as a model or typical artillery-

station. The fortification consists of three sep-
arate batteries or groups of guns— one battery

of five 8-inch guns and two of two lo-inch guns
each, a fire commander's station, three position

finding stations, a power and electric plant, a

storage battery plant of 60 cells for storing of
light and power for the stations when the main
power plant is not in operation ( for example,
if it should be wrecked by a shell), tw'O electric

searchlights of 60,000 candle-power beam and
wires connecting the electric plant with all parts

of the fortification and connecting the stations by
telephone.

The War Department has prepared the ac-

companying diagram to illustrate the system of

control in the typical artillery station. The dia-

gram is not arranged particularly for the works
at Fort Wadsworth. In command of this forti-

fication is a fort commander. Under the fort

commander are two fire commanders, each being
in control of three groups of guns. Each group
in the diagram is composed of three guns, but

the number may be more or less. Generally it

is the number which one officer can supervise

efficiently in action. Each of these officers is

called a group commander. Between the fire

commanders and the groups of guns is a line

of range finders and position finders under a
range finder commander and position finding

officer. Finally each gun has its firing crew of
three, under command of a gun director, who-
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may be an officer or a non-commissioned officer.

The guns arc of course behind emplacements.

At Fort Wadsworth nature has provided a nat-

ural defense in a high hill with a slope terraced

to the edge of the water. Behind the hill the

fortifications are constructed. On the hill above

is the fort commander's station, which controls

the approaches to the harbor. The telephone

places the fort commander in direct communica-
tion with those under his command. The print-

ing telegraph, unUnown in the days of the Civil

War, is also used in the scheme of communica-
tion. The fort commander sitting in his station,

communicates his orders to the fire commander
by telephone, giving information as to the gen-

eral scheme of defense. The fire commander
communicates with the range finder commander,
and then on down the line to the group com-
mander and thence to the three gun directors

imder him. Under this system the fort com-
mander has perfect control over the guns. If a

hostile fleet approaches, he can detect it from
his elevated station long before the ships' guns
have the fort in range. He can direct the atten-

tion of the fire commanders to it. if they have

the front sights of the Spanish guns were miss-

ing. These cannon were made at Spanish
arsenals, and it is supposed that the same defect

existed in the guns on the Spanish warships,

which may account for the slight damage in-

flicted upon American ships by the guns of

Spain.

The modern system of seacoast defenses of

the United States, comprises the following forti-

fications :

Fort Foster, Maine, on Gerrish's Island, in Ports-

mouth Harbor.
Fort (iorgcs, Maine, on Hog Island Ledge, in Port-

land Ilarhor.
Fort Preble, Maine, at Spring Point, in Portland

Harbor.
Fort Scammel, Maine, on House Island, in Portland

Harbor.
Fort Stark, N. H., at Jerry's Point, in Portsmouth

Harbor.
Fort Warren, Mass., on Georgics Island, in Boston

Harbor.
Fort Strong, Mass., at Long Island Head, six miles

from Boston.
Fort Banks. Mass., at Grover's Cliflf, near Boston.

Fort Adams, R. I., on Brenton's Point, near New-
port

Fort Greble. R. I., on Dutch Island, Narragansett
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Diagram designed by the War Department.

not seen it, and inform them with what gims be

wants the firing on it opened. In accordance

with a map of the harbor which lies before him

he can direct that these guns be turned against

a certain target or ship. The fire commanders
will transmit his order to the position finding

officers, who will indicate the position and range

to the group commanders. Then the guns will

be aimed and fired. The position finder occu-

pies the most important station, because upon

the accuracy of his work depends the effective-

ness of a shot which will cost the government
$1,000 and possibly cost the enemy $J,ooo,ooo

or the value of a modern warship. In aiming

the guns allowance is made for the moving
enemy and for the force of the wind. The firing

is done by stop-watch and every second of time

is important.

At the outbreak of the Spanish-American

war. the government, owing to the parsimony

of Congress, possessed no smokeless powder.

In July ig03, millions of pounds of this explosive

were safely stored at the various seacoast for-

tresses. When the American forces took pos-

session of the fortifications at Havana, many of

Fort Wctherill, R. 1., on Conanicut Island, Narra-
gansett Bav.

Fort Hamilton, N. Y., at The Narrows, New York
Harbor.

Fort Lafayette, N. Y., at The Narrows, New York
Harbor.

Fort Michie, N. Y., on Great Gull Island, 12 miles

from New London, Conn.
F'ort Tompkins, N. Y., on Staten Island, at The

Narrows.
Fort Wadsworth, N. Y., on Staten Island, at The

Narrows.
Fort H. G. Wright, N. Y., on Fisher's Island, en-

trance to Long Island Sound.
Fort Carroll, Md., at Seller's Point Flats, Patapsco

River.
Fort Howard, Md., at North Point, Patapsco River.

Fort Smallwood, Md., at Rockpoint, 10 miles from
Baltimore.

Fort Hunt. Va., Potomac River.
Fort Washington. Md.. Potomac River.

Fort Moultrie, S. C, on Sullivan's Island in

Charleston Harbor.
Fort Sumter. S. C, in Charleston Harbor.
Fort Oglethorpe. Ga., at Savannah.
Fort Pulaski, Ga., on Cockspur Island, Savannah

Harbor.
Fort Taylor, Fla., at Key West.
Fort Barrancas, Fla., near Pensacola.
Fort Pickens, Fla., on Santa Rosa Island, near

Pensacola.
Fort Gaines, Ala., on Dauphin Island, in Mobile

Bay.
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Fort Morgan, Ala., at Mobile Point.
Fort St. Philip, La., 65 miles below New Orleans.
Fort San Jacinto, Texas, near Galveston.
Fort Rosecrans. Cal., at San Diego.
Forts Miley, Baker, and Winfield Scott, Cal., in

San Francisco Harbor.
Forts Casey, Columbia. Lawton, Walla Walla and

Wright, Wash., in Puget Sound.

The foregoing are the new-type fortifications

and in addition to these there are nearly 100

other forts along the Atlantic and Pacific sea-

coasts, not yet remodeled or equipped with the

modern appliances of warfare. See Army of

THE United States ; Artillery ;
Military

Posts, U. S.

Fortiguerra, Niccolo, ne-ko-lo' for-te-

gwa'ra, Italian poet and prelate: b. Pistoia

7 Nov. 1674; d. Rome 17 Feb. 1735. A prelate

at the court of Pope Clement XI. In his epic

poem 'Ricciardetto,' so-called from one of the

Paladins of Charlemagne, he wished to show
that it was easy to imitate Ariosto. He wrote

the first canto of this poem in one night, and
continued it to 30 cantos. It appeared (1738)
under the name of Carteromaco, which had been
assumed by the author during his life. Its prin-

cipal excellence consists in the description of

situations. His short poems and sonnets are to

be found in different collections of Italian poets.

Fortu'itisni ( Lat. fors, chance), a doctrine or
theory of causation which denies the existence

of a final end or object in the course of things.

Such a doctrine in the domains of nature results

in theories such as that of Darwin, w'ho has

been charged with denying design in the changes
and developments of organized creatures, that is,

the design of a single controlling mind, namely,

of a supernatural creator. The opposite to for-

tuitism is teleology (q.v.), which is the theory

of a final end or object in the processes of nature
and history, as resulting from the plan or scheme
originating in the mind of the Supreme Being.

Fortu'na (Gr. Tux^), the goddess of suc-

cess. According to Hesiod she was a daughter
of Oceanus ; according to Pindar, a sister of the

Fates. She had temples at Corinth, Elis, and
Smyrna, and worshipped in Italy before the

building of Rome, and had a celebrated temple
at Antium, in which were two statues, which
were consulted as oracles, and gave responses

either by signs or by lot. She had also a temple
at Prsneste, whence she was called Dca Pitriie-

stiiia. No less than 26 temples were erected to

her in Rome, the first of which was built by
Servius Tullius. She is generally delineated

with two rudders, with one of which she guides

the ship of prosperity, with the other that of
misfortune. At a later period she was repre-

sented with a bandage over her eyes and a
sceptre in her hand, and sitting or standing on
a wheel or globe. She is usually dressed as a

matron. On a coin of the Emperor Geta she
is represented sitting on the earth with her
bosom bare, her right hand resting on a wheel,
and holding in her left hand, resting on her lap,

a hcirn of plenty.

Fortunate Islands. See Canary Islands.

Fortuna'tus, a German collection of tales

which originated about the end of the 15th cen-

tury, though many of the tales and legends in-

cluded in it are of much older date. The sub-
stance of the book is that Fortunatus and his

sons after him are the possessors of an inex-

haustible purse of gold and a wishing-cap, which

however, in the end, prove the cause of their

ruin. The moral is that worldly prosperity alone

is insufficient to produce lasting happiness. The
oldest printed edition of the book now extant

bears the date 1509. Later German editions

mostly bear the title, 'Fortunatus, von seinem
Seckel und Wunsch-hiitlein.' It has been re-

printed in the third volume (1846) of Simrock's
'Deutsche Volksbiicher.' Versions of the story

have appeared in French, Italian, Dutch, Danish,
Swedish, and even Icelandic. The first to dram-
atize the subject was Hans Sachs, in 'Der For-
tunatus mit dem WunschseckeP (1553), after

whom comes the English Thomas Dekker, with

his ' Pleasant Comedie of Old Fortunatus*

(1600), a work which made its reappearance in

German about 1620. The most poetical edition

of the story is that given by Tieck in his 'Phan-
tasus ' Consult Schmidt, in Ersch and Gru-
ber's "Encyklopadie' (Sec. i. Vol. XLVL).

Fortune, Robert, English author and bota-
nist : b. near Berwick-on-Tweed, England, 1813

;

d. Scotland 16 April 1880. He learned garden-
ing in early life, and gained a position in the

botanical garden at Edinburgh. In 1842 he was
appointed collector of plants for the Botanical

Society of London in northern China. He pub-

lished the results of his inquiries in his 'Three
Years' Wanderings in the Northern Provinces

of China' (1853). In 1848 the East India Com-
pany engaged him to visit China to compare
the qualities and commercial value of different

kinds of tea. He visited the East several times
afterward and pubUshed an account of his

numerous botanical discoveries in 'Two Visits

to the Tea-countries of China* (1852); 'Resi-

dence Among the Chinese, Inland, on the Coast,

and at Sea' (1857) ; 'Yedo and Peking' (1863).

Fortune Bay. By the fisheries treaty of

1871 with Great Britain (see Fisheries Ques-
tion), the American fishermen were granted

equal rights on all British coasts. The New-
foundlanders were very jealous of this intrusion

on their fishing grounds, and in 1878 the For-

tune Bay fishers attacked and drove away some
Gloucester vessels. Demand was made on Great

Britain for damages, and £15,000 was ultimately

paid.

Fortune-telling, predicting the future of

an individual, by means of signs or indications

noticed by the fortune-teller. Chiromancy is

the art of reading the lines or wrinkles on the

palm of the hand, as indicative of the future for

the person so marked. Necromancy is the art

of consulting the dead about the future. In

chartomancy playing cards are supposed by

their suit or denomination when turned up after

being dealt out, to reveal coming events. The
ancient astrologer used to decide from the stars

the good or bad fortune of an individual, the

hour and day of whose birth was taken as data

in calculating the planetary conjunctions on
which the horoscope was based. In every great

city, even of the modern world, there are hosts

of people who make a profession of fortune-

telling, and there are many more who are credu-

lous enough to believe in their pretensions. The
law does not recognize the power of anyone to

foretell the future, and the deluded victim of

such charlatans, who has paid the wizard for a

supposed revelation of the future, can bring the

latter to justice for obtaining money on false

pretences. In the ancient world there was a
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strong belief in fortune-telling, or the power to

predict llie future. At Rome the government
appointed otlicial fortune-tellers of the state,

who from the flight of birds or the appearance

presented by the entrails of sacrificial victims

made calculations as to coming events. Ihe
oracles of Delphi and Dodona were consulted

by the wisest and best pagan Greeks. At Rome
fortunes were told, or believed to be told, by

Fortune herself in her temple at .\ntium. The
literature of the .Middle Ages is full of allusions

to fortune-telling, which also played a part in

the fiction and drama of all countries up to the

middle of the lyth century. The belief in

witches, wizards, and fortune-tellers has utterly

disappeared among educated people, as fortune-

telling has disappeared from literature. This

results, to a large extent, from the advances

made in physical science, the clearer views which
prevail concerning causation, and the limits of

human experience. Rationalism, in its newest
form of agnosticism, has likewise cleared the

intellectual atmosphere, and made delusion and
imposture less and less able to obtain a footing

01" exercise an influence over sane minds.

Fortunes of Nigel, The, an historical

novel, with scene laid in ihe London of James I.,

published by Sir Walter Scott in 1822. The
introduction to this work contains interesting

self-criticism by the author.

Fortuny y Carbo, Mariano, ma-re-a'no

for-too'nc e kar'bo, Spanish painter: b. Reus
near Barcelona 1 1 June 1839 ; d. Rome 21 Nov.

1874. He studied at Madrid, traveled in Mo-
rocco, and settled at Rome, where he became the

centre of a school of artists in revolt against over-

study of the "masters." In 1866 he went to Paris,

where his pictures, mostly genre subjects from
Southern and Oriental life, had a great success.

Among the best known are: 'A Spanish Mar-
riage' ; 'A Fantasia at Morocco' ;

"The Acad-
emicians at Arcadia' ; 'The Seashore at Por-

tici.' The Metropolitan Museum of New York
contains his 'Lady in Black,' and 'Camels at

Rest,' and many other pictures of his arc con-

tained in public and private American art collec-

tions. He was also known as ?n able etcher.

See Lives by Davillier (1875). and Yriarte

(1886): Muther, 'History of Modern Painting'

(1890).

Forty, a number that has sometimes been

regarded as peculiarly significant. The idea may
have originated with readers of the Bible, who
notice that Moses was 40 days on the mount

:

Elijah was 40 days fed by ravens; the rain of

the flood fell 40 days, and another 40 days ex-

pired before Noah opened the window of the

ark ; 40 days was the period of embahning

:

Jonah gave Nineveh 40 days to repent ; our

Lord fasted 40 days. He was seen 40 days after

his resurrection, etc.

The weather on St. Swithin's Day portends,

as it is foul or fair, 40 days' rain or dry

weather; a quarantine e-xtends to 40 days; 40
days, in the old English law, was the limit for

the payment of the fine for manslaughter ; the

privilege of sanctuary was for 40 days ; the

widow was allowed to remain in her husband's

house for 40 days after his decease ; a knight

enjoyed 40 days' service of his tenant; a stranger

at the expiration of 40 days was compelled to

be enrolled in some tithing; members of Parlia-

ment were protected from arrest 40 days after

the prorogation of the house, and 40 days before

the liouse was convened.

Forty Immortals, The, the members of

the French .Vcademy. See Ac.\I)EMV, Fiiic.vca.

Forty Thieves, a band of robbers in the
tale 'Ali Baba' in the 'Thousand and One
Nights.' They dwell in a cave, the door of
which opens at the words "Open, Sesame."

Forum (Lat. for a market-place; con-
nected with foris, out of doors), the open space
in the centre of a city, in Roman times, where
the people assembled, as on common ground,
for amusement or the transaction of business.

Here elections were held; here were the public

buildings, civic and administrative. Included in

the forum was the comitium, with its tribunals
for the orators who addressed the people. The
curia or senate house stood, with other build-

ings, on the forum; and between the public

edifices stretched lines of shops or tabernce.

In the days of the kings and under the early

republic there was but one forum in each city,

small or great. In this open space all public
business, political and legal, and all mercantile
transactions were carried on. Dramatic repre-

sentations, exhibitions of gladiators, combats of
wild beasts and horse races also took place iti

the forum. The single forum eventually gave
place to two forr.ms, one of which was given up
to law administration and politics, and the other
to mercantile traffic. Eventually, each important
conmiodity had its own forum. There was the
foruDi boarium, cattle market; forum suariuni,

hog market; forum olilorium. vcgeiable market;
and forum pisrariuiii. fish market. The trade
shops, as of gold - and silver-smiths, saddlers,

blacksmiths, tinsmiths, money-lenders, book-
sellers, etc., were ranged round these fora, or
occupied streets adjacent to them. The temples
that edged the forum at Rome, like the mediaeval
cathedrals, were sometimes used for secular pur-
poses. Thus, the senate oft'.n held meetings in

the Temple of Concord, while the Temple of
Saturn was used as state treasury, and was also

the depositary of public archives, before the

erection of the Tabularium. There are a great

many ruins which enable us to gain a fair idea

of the fora of other cities beside Rome. The
fora at Pompeii are as follows. The principal

forum ; 450 feet from north to south ; in its

north side was the Temple of Jupiter, the

Basilica, or law court, and the temple of .Apollo

;

on the west and on the east side the inaccllum
(meat market), the sciiaculum or curia, the

Temple of the Genius of .Augustus, anrt the

Sclnilic or corporation building. The triangular

forum, forum triaiigulurc, contained a Doric
temple to the south, and an Ionic portico at the

entrance.

In the open spaces of the forum were set up
many. statues of distinguished men. Even in the

days of the republic it was necessary to order the

clearing out of such statues, together with
crowds of altars, arches, and memorial columns
which blocked up the place.

The forum par excellence was of course the

original Forum Romanum. It was situated in

the hollow between the Palatine. Capitoline and
Quirinal hills. The early tribes met on this

common and neutral ground. Under the Tar-
quins the consolidation of the tribes is suggested

by the completely adorned and enclosed appear-

ance of the Forum. The Temple of Saturn
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appeared in 497 B.C., that of the Dioscuri in

484 B.C., that of Concord in 367 B.C. The first

court-house, Basihca Porcia, was not built be-
fore 184 B.C. ; three more were built later, and
it was this increase of buildings that occupied
so much of the vacant space that the fish, meat,
hog, vegetable and other markets were obliged
to retire to other quarters of the city.

Julius Caesar was the first to add special

forums to those already in existence, and his

Forum Julium was followed by the Forum
Martis of Augustus, sometimes called Forum
Augustus. Then came the Forum Pacis of Ves-
pasian, the Forum Transitorium of Domitian
and Nerva. the Forum Trajani of Trajan. These
all lay side by side, north and east, with the

Forum Romanum. The Forum Julium had in

its centre a temple of Venus Genetrix, the

patron goddess of the Julian gens round which
it formed a sort of sacred precinct. The Forum
Augustum was dedicated to Mars and in it was
situated the Temple of Mars Ultor. This build-

ing was flanked by two fiumphal arches, and
Csesar had intended that it should commemo-
rate, with appropriate statues, the e.xtension of

Roman dominion, I'he Forum Nervse was dedi-

cated to Minerva and contained her temple. As
the main thoroughfare through this district of
the city crossed this forum it was commonl)'
known as Forum Transitorium. The most gor-
geous architectural group in the imperial city

was e.xhibited in the Forum Trajani, which had
its own special Basilica, like the great forum.
It was entered by a triumphal arch, surrounded
by a double colonnade ; an equestrian statue of

the emperor stood in the centre, flanked on
each side by a half circle. The Library, Column
and Temple of Trajan completed the cluster of
marble structures.

The appearance of the Forum Romanum dur-
ing the last days of the empire may be described
as follows : Looking toward the Capitol the

spectator would see the Temples of Concord,
of Vespasian, and the Dii Consentes. The Tem-
ple of Saturn stood between the slope of the
Capitol and the Vicus Jugarius. Beside it was
the Arch of Tiberius, near that of Septiniius
Severus. Between these two arches were the
rostra. The political buildings stood on the
farther side of the arch of Severus. Here was
the Senate house or the Curia, while the
Temple of Janus rose side by side with the
Basilica .-Emilia. On the south and opposite
side was the vast Basilica Julia, and the beauti-
ful Temple of the Dioscuri. East from this

group of buildings was an open space occupied
by the Temple of Julius, side by side with which
was the triumphal arch of Augustus, and be-
yond these is the most interesting tract of the
old forum, the centre of antique and primitive
Roman religion. The Shrine of Vesta, the
Temple of Antoninus and Faustina, the TempUim
Urbis made up a magnificent range of noble and
solemn structures, and we are reminded also
that at this point once stood the arch of the
Fabii at the opening of the ancient Via Sacra.

The invasions of the Goths did not bring
much destruction upon the forum. It was in

the nth century that the buildings were de-
vastated at the sacking of Rome (1084), when
Gregory VII. was delivered from the Castle of
San Angelo by Duke Guiscard. The rarest

monuments of the antique world were employed
as fortresses. The l6th century witnessed the

antiquarian curiosity and reckless vandalism of
the Renaissance. The Forum of Cicero and
Augustus became a wilderness with only a few
isolated columns to mark the site of temples or
palaces. Under the learned and liberal Pius
VII. the relics were preserved from further
destruction and the archaeologist Carlo Fea
then began those excavations which have been
continued by Lanciani.

Bibliography.—Jordan. ' Topograph ie der
Stadt Rom im Alterthum' (1S71); Middleton,
'The Remains of .Ancient Rome' (1892) ;

Nicholas, 'The Roman Forum' (1877): Lan-
ciani, 'Ruins and Excavations of .Ancient Rome'
(1897); Boni, official report of exca''ations,
'Notizie degli scavi' (1899 et seq.") ; Platner,
'Topography and Monuments of Ancient Rome'
(1904).

Forum Ecclesiasticum, a church tribunal

or court. It is either internal or external—

•

Forum Internum, Forum Externum. The
Forum Internum is what is known as the tri-

bunal of penance, the confessional, where the

penitent is both accuser and accused; and the

confessor is the judge who condemns or acquits

or pardons, and exacts satisfaction for wrongs
and reparation of injury done to others whether
in reputation or property. The Forum Externum
is any ecclesiastical tribunal outside of the sacra-

ment of penance that is concerned with church
governmeiit. What are the sanctions by which
the judgments of the Church's tribunals are en-

forced? Has the Church the right to inflict

temporal pains and penalties on offenders against

her laws? That the Church does possess such
power is the teaching of the Church herself: the

doctrine which declares she does not possess it

has been e.xplicitly condemned. The proposition

that "the Pope or the whole Church collectively

cannot punish any man, however wricked he may
be, with a coercive penalty" unless the civil

power gives ihem authority to do so, is con-
demned by Pope John XXII., and a similar

proposition was condemned by Pope Pius VII.
in the bull Auctorem Fidei: one of the proposi-
tions condemned by Pope Pius IX. in the Sylla-

bus (1864) declared that "the Church has no
power to employ force." In proof of the neces-
sity of such power in the Church, the case of a
bishop is cited who teaches heretical doctrine

:

nas not the Church, it is asked, power to depose
him ; or must the matter go before a tribunal of
the civil power? It is held that to make such
resort to the secular courts necessary is to

render the Church powerless to execute her
divine commission, and to make a civil judge the
judge of a purely ecclesiastical cause. On
the ground of the canon law the Church has the
right in herself "to inflict stripes, to impose fines,

to imprison in a monastery" offenders against
her laws ; in short, to impose all penalties short
of the effusion of blood, citra sanguinis effu-

sionem, or its equivalent. Practically, the power
of the Church at present is confined to the in-

fliction only of her spiritual penalties, and these
only when they do not in any degree directly or
indirectly impair the civil rights of the person
who incurs the spiritual censures ; when they do
so trench on his civil rights, the person has re-

course to the secular courts. Thus in this coun-
try cases are often brought into the civil tri-

bunals of rectors of parishes or pastors of
churches who have been deposed by bishops or
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other ecclesiastical superiors; and courts find it

within their competence to decide whether the
act of the superiors has been done in entire con-
formity with the constitution and laws of the
rehgious body concerned, and the civil and con-
tractual lights of the complainant.

Forward, Walter, American statesman: b.

Connecticut 1786; d. Pittsburg 24 Nov. 1852. He
studied law and was admitted to the bar in

1806. In 1S22 he was elected to Congress; and
in 1841 was appointed by President Harrison
first comptroller of the treasury, and was reap-
pointed by President Tyler in September of the
same year. On retiring from the cabinet in

1843 he resumed law practice. In 1849 he was
appointed charge d'affaires to Denmark, but re-

signed in 1851.

Forwood, William H., American military
surgeon : b. Delaware 7 Sept. 1838. He was
graduated at the medical department of the
University of Pennsylvania and at Georgetown
University, Washington, D. C. ; entered the
regular army as an assistant surgeon in 1861,

and served throughout the Civil War. He also
served in many Indian campaigns ; was surgeon
and naturalist with the exploring expedition
through Wyoming, Montana, and Idaho, in

1883 ; located military hospitals in Savannah,
Ga., and the camp hospitals in Montauk Point,
during the Spanish war ; and was appointed sur-
geon-general of the army with the rank of
brigadier-general in 1902.

Foscari, Francesco, fran ches'ko fos ka're,

doge of Venice: b. 1372; d. Venice I Nov. 1457.
In 1416 he was named procurator of St. Mark's,
and in 1423 was elected doge. His son Giacopo,
being accused of ordering the assassination of a
senator Donati, the enem.ies of the family created
such commotion in the state 'hat, unable to clear
himself to their satisfaction 01 the charge, he was
banished from the city, the father having to ratify

the sentence. Love of his country, and devotion
to his wife, compelled the banished Foscari at

all hazards to revisit his beloved Venice, where,
being discovered by his enemies, he was de-
nounced, again made prisoner, put to the ques-
tion of the rack, and a second time banished,
dying soon after of his w'ounds, or the torments
<5f his secret punishment, and of grief at sepa-
ration from his. idolized family. The fate of
the son had such an effect on the doge that the
bereaved father went mad, in which state the
enemies of his family compelled him to abdicate.
He died three days after in a spasm, upon hear-
ing the bells of St. Mark's announce to Venice
the election of a new ruler. Byron has written
on the subject a tragedy entitled 'The Two
Foscari.'

Foscolo, Ugo, oo'go fos'ko-lo, originally
Niccolo, Italian author: b. Zante, one of the
Ionian isles, 26 Jan. 1778; d. Turnham Green,
near London, 10 Oct. 1827. A man of passionate
temperament, and withal an ardent patriot,

Foscolo was bitterly disappointed when by the
Treaty of Campo Formio Venice was given to
Austria, and his disappointment found vent in
the ^Lettere di Jacopo Ortis' (1802), a sort of
political Werther. Becoming finally undeceived
as to Napoleon's intentions with regard to his
native land, he returned to Milan, where he
published in 1807 his best poem, <I Sepolcri,* a
work composed in the spirit of the ancient
classic writers, and remarkable for its smooth

and poli.shed versification. About tliis time he
wrote a translation of Sterne's 'Sentimental
Journey,' and two tragedies, 'Ajace' and
"Ricciarda,' both showing political tendencies.
In 1899 he was appointed to the chair of eliMpience
in Pavia. His inaugural address, 'Dell' Origine
e deir L'fficio dclla Letteratura,' although full of
the same love of classic beauty which marks the
'Sepolcri,' is turgid and affected in style. When
in 1814 the .\ustrians entered Milan, Foscolo
withdrew to Switzerland, and in 1816 he went
to London. There some of his best writings
were published, namely: 'Essays on Pe-
trarca' : 'Discorso sul testo del Decamerone'

;

'Discorso sul testo di Dante.' His remains
were finally deposited in the Church of Santa
Croce, Florence, in 1871. His works and let-

ters were published at Florence in 12 volumes by
Le Monnier (1850-62). Consult Lives by Pec-
chio (1836) ; Carrer (1842) ; Artusi (,1878) ; An-
tona Travcrsi ( 1884) ; and De Winckels
US85-6).

Fos'dick, Charles Austin ("H.\rrv C.\stle-
mon"), American writer of juvenile books: b.

Randolph, N. Y.. 6 Sept. 1842. He served in the
I'nion navy in the Civil War from 1862 to 1865.
Besides contributions to periodicals, he has pub-
lished under the pseudonym "H.\rrv C.xstle-
mon" over 30 books for boys, among which are:
•The Gunboat Series' (1864-8) ; 'Rocky Moun-
tain Series' (1868-71): 'Rod and Gun Series'

(1883-4); 'The Buried Treasure': 'The Steel

Horse' ; 'Jack the Trader' ; 'The Houseboat
Boys' ; etc.

Fosdick, William Whiteman, American
poet: b. Cincinnati, Oliio. 28 Jan. 1825; d. there
8 March 1862. He gained some distinction as a
poet by a drama entitled, 'Tecumseh.' He also

published: 'Malmiztic the Toltec' (1851), and
'Ariel and Other Poems' (1855).

Foss, Cyrus David, .American Methodist
bishop: b. Kingston, N. V.. 17 Jan. 1834. Hav-
ing been graduated at Wesleyan University in

1854, he became an itinerant in the New York
Conference of the Methodist Episcopal Church
in 1857, was pastor at Chester, N. Y. (1857-9),
Brooklyn (1859-65), and New York (1865-75).
In 1875-80 he was president of Wesleyan Uni-
versity, and in the latter year was elected bishop.

He made official missionary tours of the stations

of the Methodist Episcopal Church in Europe
(1886), Mexico (1893), a"'i India and Malaysia

( 1897-8).

Foss, Sam Walter, American poet: b.

Candia, N. H.. iq June 1858. He has been li-

brarian of the Somerville. Mass., public library

from 1898. His published works include:

'Back Country Poems' (1894); 'Whiffs from
Wild Meadows' (1895): 'Dreams in Home-
spun' (1897); 'Songs of War and Peace'
(1898).

Fos'sa, or Foussa, a large, brown, un-

striped carnivorous mammal of Madagascar
[Cryl'tcl'rocta ferox), which has the form of a
huge weasel (twice the size of a house-cat), and
like a weasel is lithe, active and bloodthirsty.

Its systematic place is by no means decided. It

is placed by Beddard as representing a distinct

sub-familv of the civets; while Mivart and
Lydekker regard it merely as a genus of civets.

Zittel, in view of its dentition and the retracti-

bility of the claws, among other features, re-
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gards it as occupying an intermediate place be- bonate. A striking illustration of this method
tween the civets and the cats, and associated of preservation is fossil wood, in which the
with such composite extinct forms as Dinictis, replacing silica preserves minute details of struc-
Procrlurus and Pseiida-lurus, but classifies it in ture. See Coal: Coral Islands; Geology;
the Felida: It is the largest carnivore in Pal.?:ontologv ; Pal.eobotany.
Madagascar, and preys chiefly on birds and Foster, Abby (Kellev), American reformer:

'

'^"'"''^-
b. Pelham, Mass., 1811; d. 188-. She was mar-

Fossil Footprints. See Ichnology. ried to S. S. Foster (q.v.) in 1845. At first a

Fossil Plants. See P.\l.«obotany. teacher, from 1837 she appeared as a platform
„., -- , ^ c-T- T3. .» lecturer m support of the abolition of slavery.
Fossil Vertebrates. See Fossils

;
Pal^ON-

^^-^^^ ^^^ first woman to assume this role, and
TOLOCi.

5]^g suffered much harsh treatment from, the
Fossilif'erous Rocks, rocks in which are opposition. After her marriage she traveled

found embedded the petrified remains, or molds and lectured with her husband, and later spoke
of plants and animals. See Fossils ; Pal.eon- ^\^q j^ behalf of woman's suffrage and prohibi-
TOLOGY ; etc. tion.

Fossils, the impressions or yemains of Foster, Benjamin, American artist: b.
plant or animal forms preserved in rocks by j^^nh. Anson. Maine. A pupil in New York of
natural causes. Fossils supply data, from which Abbott Thayer, and in Paris of Luc Oliver
the geologist can determine the relative ages of Merson. and Aime Morot, he obtained various
sedimentary rocks. The first man to realize recognition of his e.xcellence in landscape, in-
their chronological importance was the English eluding a bronze medal at the Paris Exposition
surveyor, William Smith, known as the lather ^f ^g^^^ ^^^ ^h^ ^Ve^t, p^i^e ^f t^g Society of
of historical geology, although acute observers American Artists in igoi. Among his w'orks
hke Leonardo da \ inci had pointed out long be- g^e : 'Mists of the Morning,' for which he
fore that fossil shells were not freaks of nature, received the Webb prize, and <Xight Scene at
but had been laid down where found m the

^j^^ p^^is Exposition,' purchased by the French
sediments of some body of water. government for the Luxembourg Gallery.

Most fossil remains are of marine types:
c- t- ^ir

many are of fresh-water and land-and-water Foster, Birket. See Foster, Myles Birket.

types ; comparatively few are of land types. The Foster, Charles, American legislator and
reason is plain. Animal remains lying on the cabinet officer : b. near Tiffin, Ohio, 12 April
ground are eaten by animals, or if not eaten, 1828: d. Springfield, Ohio, 9 Jan. 1904. He
soon decay, and the bony skeleton, if buried by entered a mercantile career at Rome, now Fos-
sand or loam, is slowly dissolved by percolating toria, Ohio, and became the proprietor of the
water. Plant remains decay even more rapidly, largest country business in the State. At the
In water, decay is retarded. Thus mastodon time of the Civil War he was active in the re-

remains have been found in swamps where the cruiting of troops. In 1870 he was elected to
animals were occasionally mired, but of the in- Congress in a district previously strongly Dem-
finitely greater number of mastodons that died ocratic, and in 1872, 1874. and 1876 was re-
on drier ground no trace is left. Old lake beds chosen. While in Congress he was for some
are frequently rich in plant and animal remains, time a member of the ways and means commit-
Fishes, insects, birds, and land animals, and the tee. He was elected governor of Ohio in 1879,
leaves, flowers, and fruits of trees are preserved and again in 1881, his administration being
in the fine-grained shales or the sands and clays marked by special attention to the non-partisan
of the lake deposits in several western States, management of public institutions. In 1891 he
In old swamps, plants formed thick masses of „as appointed secretary of the treasury by
vegetable matter, now turnj;d to coal, imprints of President Harrison, and in that post he nego-
leaves and stems being common in the shale tiated a loan of $25,364,520 at the unprecedent-
overlying a coal-seam. In the sea, conditions are edly low rate of 2 per cent. Sxibsequently he
most favorable for the preservation of organic was a commissioner on several diplomatic mis-
remains, and marine deposits have formed thick sions of importance and performed his duties
and extensive beds. Hence, of all the fossils with great skill and satisfaction to his govern-
found, marine types are most numerous. Fossils ^nent
are preserved in several ways, which may be
classified under three heads, (i) Some of the Foster, David Skaats, American author:
original substance may be preserved, as the car- b. Utica, X. Y., 1852. After a common-school
bon in a leaf, or the bone or shell of some ani- education at Utica. he there entered the coal and
mal. (2) All the original substance may dissolve '""on business. His publications include: 'Re-
away, but its shape may be preserved. This becca the Witch and Other Poems' ; "Elinor
may happen in two ways : (a) the e.xternal form Fenton,' a novel: 'Spanish Castles by the

may be preserved in the sediments, forming a J^hine,' and 'Prince Timoteo.'

mold, or (&) the internal form may be pre- Foster, George Eulas, Canadian states-
served, forming a cast. A mollusk dies; its man: b. Carleton County, New Brunswick 3
soft parts decay; the interior of the shell fills Sept. 1847. He was graduated at the University
with sand or ooze: the shell is deeply buried, of New Brunswick in 1868. studied also at
The sediments consolidate

;
the calcareous ma- Edinburgh and Heidelberg, was professor of

terial of the shell may dissolve; but both its ex- classics and history in the University of New
ternal and internal form are preserved. (3) In Brunswick in 1872-9, and in 1882 was elected
rare cases the structure of organic remains is to the Canadian Parliament. In 1885-8 he was
preserved by a true petrifaction, the organic sub- minister of marine and fisheries; in 1888-96 min-
stance being replaced atom by atom by some ister of finances. Upon his visit to England in
mineral compound, like silica or calcium car- 1894 in connection with Dominion finances, he
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negotiated a loan of $11,250,000. He was gov-
ernment leader in the Commons in 1895.

Foster, Gilbert, English artist: b. Man-
chester, England, 9 May 1855. He studied art

with his father, a portrait painter, and exhibited

his first picture at the Academy in 1870, since

which date he has been a yearly exhibitor.

Atnong his paintings are: 'Lingering Light*

(1890); 'Birds of a Feather' (1891); 'The
Last Faint Pulse of Quivering Light* (1892) ;

'The Azure Mead' C1895) ; 'Hush of Night*

(1898) ; 'A Garden of Lyonnesse' (1900) ; <A
Carden of Memories* (1901).

Foster, Hannah (Webster), American
novelist: b. 1759: d. Montreal, P. Q., 17 April
1840. Her published works are: 'The Co-
quette, or the History of Eliza Wharton,* one
of the earliest of American novels; 'The Board-
ing School' (1796); and 'Lessons of a Pre-
ceptress' (1798).

Foster, Henry, English scientist: b.

Woodplumpton, Lancashire, 1797; d. Isthmus
of Panama 5 Feb. 183 1. He entered the royal
marines, but after the peace of 1815 devoted
himself chiefly to astronomical studies. The
gold medal of the Royal Society of Great Brit-

ain was awarded him for his services on the
Arctic Expedition of Capt. Ross in 1818-19.
On 2y April 1S28. he sailed on the Chanticleer,
as commander of an expedition to determine the
direction of the principal ocean currents in both
hemispheres. He was drowned while exploring
the Chagres River in Panama.

Foster, John, English essayist: b. Hali-
fax, Yorkshire, 17 Sept. 1770; d. Stapleton, near
Bristol. 15 Oct. 1843. A Baptist clergyman, self-

educated and with an advanced point of view,
he contributed to the 'Eclectic Review* regu-
larly as well as delightfully; but his volume of
'Essays* (1805) constitutes his chief title to

recognition. Four in number, these composi-
ions are respectively: 'On a Man's Writing
Memoirs of Himself* ; 'On Decision of Char-
acter* ; 'On the Application of the Epithet Ro-
mantic* : and 'On Some of the Causes by which
Evangelical Religion has been Rendered Less
Acceptable to Persons of Cultivated Taste.'
All arc marked by great solidity and depth of
thought, combined with a lucidity and nervous-
ness of style which no English author has sur-
passed. Of the four essays the palm is generally
given to that 'On Decision of Character,*
though in the opinion of Robert Hall the fourth
of the series was the work on which Foster's
fame with posterity would rest. As a preacher
Foster never succeeded in attracting much at-

tention. His discourses, though solid and philo-
sophical, were of too abstract and unadorned a
nature to be readily appreciated by a popular
audience. In 1817 he wrote his 'Essay on the
Evils of Popular Ignorance, in which he ex-
posed the fearful condition of the masses in the
large towris of England, and strenuously urged
the establishment of a national system of edu-
cation.

Foster, John Gray, American military
officer: b. Whitcfield, N. H., 27 May 1823: d.

Nashua, N. H., 2 Sept. 1874. He was graduated
at the L'nited States Military Academy in 1846,
entering the engineer corps. At the outbreak
of the Civil War he was assigned to duty at
Fort Sumter and was one of its garrison during
the siege. In 1861 he was commissioned a

brigadier-general of volunteers; took a leading
part in the capture of Roanoke Island in 1862;
was promoted major-general of volunteers : and
became commander of the Department of North
Carolina, defending that region with skill. Sub-
sequently he commanded the Departments of
Ohio and Florida, and in 1865 was brevettcd
major-general. United States army.

Foster, John Watson, American diploma-
tist: b. Pike County, Ind., 2 March 1836. He
was graduated at the Indiana State University
in 1855 ; studied law, and was admitted to the
bar in Evansville, Ind. After the Civil War,
during which he served in the Federal army
with distinction, he was editor of the Evansville
Daily Journal and postmaster of that city; min-
ister to Mexico in 1873-80, to Russia 1880-1,
and Spain 1883-5. He was special commissioner
to negotiate reciprocity treaties with Spain, Ger-
many, Brazil, and the West Indies in 1891 ; and
United States secretary of state 1892-3. Subse-
quently he was the agent for the United States
before the Bering Sea Arbitration Tribunal at

Paris; participated in the peace negotiations with
Japan ; and in 1898-9 served as a member of the
Anglo-American Joint High Commission. He has
published a pamphlet, 'The Alaskan Boundary*
(1899), and 'A Century of American Diplo-
macy 1776-1876' (1900).

Foster, John Wells, American geologist:
b. Brimtield, Mass., 1815 ; d. 1873. He was
graduated at Wesleyan University in 1834, and
having removed to Ohio, studied law and was
admitted to the bar there; in 1837 became an
assistant in the geological survey of Ohio ; and
in 1847 was appointed an assistant to Prof. Jack-
son in a survey of the region about Lake Su-
perior. The results of this survey, executed in

connection with J. D. Dana, appeared in several
volumes published by authority of Congress.
Foster aided in the organization of the Republi-
can party in Massachusetts, and from 1858 was
resident in Chicago, where he made a notable
study of the ethnology and paleontology of the
Mississippi basin. Among his works are: 'The
Mississippi Valley' (1869); 'Prehistoric Races
of the United States* (1873).

Foster, Judith Ellen (Horton), American
temperance advocate : b. Lowell, Mass., 3 Nov.
1840. She was married to E. C. Foster in 1869.

She studied law and in 1872 was admitted to the
State bar of Idaho. In 1870-84 she was super-
intendent of the legislative department of the
National W. C. T. U., and upon the affiliation

of the society with the Prohibition party, joined
the Non-Partisan W. C. T. U., of which she was
president in 1889-93. Her publications include:
'Constitutional Amendment Manual' (1882);
'The American Renaissance.'

Foster, Lafayette Sabine, American states-
man : b. Franklin. Conn.. 22 Nov. 1806; d. Nor-
wich, Conn., 19 Sept. 1880. He was graduated
at Brown University in 1828 and admitted to
the bar in 1830 ; took an active part in Connect-
icut politics, and was elected to the legislature

in 1839. serving several terms. He was elected
to the United States Senate in 1854; was presi-

dent pro tern, of the Senate in 1865 ; and,
after .\ndrew Johnson became President, was
acting Vice-President of the United States. His
senatorial term expired in 1867, but on account
of his moderate and conservative course in the
Senate his re-election was strongly opposed,
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and he withdrew his name. In 1870 he was
again elected to the State legislature, but re-

signed in June of that year to take his seat
on the bench of the Connecticut supreme court.

In 1878 he was appointed a member of the com-
mission to devise simpler forms of legal pro-
cedure for State courts, and in 1878-9 was com-
missioner from Connecticut to settle the disputed
boundary question with New York.

Foster, Sir Michael. English physiologist:
b. Huntington 8 March 1836; d. London, 29 Jan.
19C7. He was a surgeon 1860-6 ; became prelec-
tor of physiology at Trinity College, Cambridge,
m 1870, and from 1883-1903 was professor of
physiology at Cambridge. He was president of
the British Association in 1899 and was knighted
the same year, and was member of Parliament
for London University from 1900. He pub-
lished: 'Text Book of Physiology'; 'Lectures
on History of Physiologj-,' etc.

Foster, (Myles) Birket, English artist: b.

North Shields 4 Feb. 1825 ; d. Weybridge,
Surrey, Z'j March 1899. He began his artistic

career as a wood-engraver, executing illustra-

tions for "Punch' and the 'Illustrated London
News,' and for several volumes of English
classics. From 1859 he drew much in water-
color, being particularly successful in his pre-
sentation of rural life and landscape. Among
his subjects in this genre are: 'Nutting';
'Feeding the Ducks' ; and 'Cows in the Pool.'
His works are widely popular in England, where
they have been much engraved.

Foster, Randolph Sinks, American Metho-
dist clergyman : b. Williamsburg, Ohio, 22 Feb.
1820; d. Newton, Mass., i May, 1903. He was
educated at Augusta College (Millersburg,
Ky.), entered the Methodist Episcopal ministry
as an itinerant in 1837, was transferred from
the Kentucky conference successively to Ohio
and New York, and was president of the North-
western L'niversit}' 1857-60. In 1868 he be-
came a professor in Drew Theological Seminary
(^Madison, N. J.), and in 1872 president of the
institution. In the latter year he was also
elected bishop, and in 1896 retired from the
ministry. Among his publications are: 'Cen-
tenary Thoughts' ; 'Studies in Theology' ;

'Philosophy of Christian Experience.'

Foster, Robert Verrell, American theolo-
gian : b. Wilson County, Tenn., 12 Aug. 1845.
He was educated at Cumberland University
(^ Lebanon, Tenn.), and the Union Theological
Seminary, and from 1877 has been a professor in

the former, originally of Hebrew and New
Testament Greek, subsequently of systematic
theology. Of his publications may be named

:

'Old Testament Theology' (1890); 'Systematic
Theology' (1898).

Foster, Roger, American lawyer: b.

Worcester, Mass., 1857. He studied at the
University of Marburg, Yale, and the Columbia
Law School, in 1880 was admitted to the New
York bar, and was special counsel to the board
of health of New York in 1896-8. His writings
include, besides many pamphlets and articles in

periodicals : 'A Treatise on Federal Practice'

(1890-2) ; 'A Treatise on the Income Tax of
1894' (1895)-

Foster, Stephen Collins, American song-
writer: b. Pittsburg, Pa., 4 July 1826; d. New
York 13 Jan. 1864. He was educated at Athens
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Academy and Jefferson College, Pennsylvania.
He composed the music and wrote the words
of over 125 popular songs and melodies, among
which are: 'Old Folks at Home'; 'Nelly
Gray'; 'Old Dog Tray'; 'Come Where my
Love Lies Dreaming' ; 'Suwanee River' ; etc.

Foster, Stephen Symonds, American aboli-
tionist: b. Canterbury, N. H., 1809; d. 1881. He
was graduated at Dartmouth College in 1838

;

studied theology at the Union Seminary, be-
came an anti-slavery orator, and was known for
his radical methods. His attacks upon the
Church for its position in regard to abolition
aroused hostility against him, and his practice
of interrupting church services was the cause
of several mob disturbances. He published 'The
Brotherhood of Thieves : A True Picture of the
American Church and Clergy' (1843).

Foster, Theodosia Toll ("Faye Hunting-
ton"), American author: b. Verona, N. Y., 1838.
She was married to James H. Foster 1869. She
was educated at the Oneida Seminary, and was
for many years principal of a school at Verona.
Her works include a long series of volumes of
fiction, such as: 'Ripley Parsonage' (1877);
'What Fide Remembers' (1885) ; 'The Boynton
Neighborhood' (1895); and 'Lewis Elmore—
Crusader' (1898).

Fosto'ria, Ohio, a city in Seneca County,
35 miles from Toledo, on the Baltimore & O.,
and Lake Erie & W. R.R.'s. It was named in

honor of Charles Foster, governor of Ohio
(1891-3), who was influential in building many
factories here. Pop. (1900) 7,730.

FothergiU, fofh'er-gil, Jessie, English nov-
elist : b. Manchester, England, 7 June 1856 ; d.

London 30 July 1891. Her stories show a keen
faculty of observation, and include: 'Healey, a
Romance' (1875); 'Aldyth' (1876); 'The First
Violin' (1878), in which German life is faith-
fully portrayed ; 'Probation' (1879); 'Kith and
Kin' (1881); 'Made or Marred' ; 'Borderland'
(1886) ; 'One of Three' ; 'The Lasses of Laver-
house' (1888) ; <A March in the Ranks'
(1890) ; 'Oriole's Daughter' (1893).

Fotheringay (fofh'er-in-ga) Castle, the site

of which was near Peterborough, England, 27
miles northeast of Northampton. The castle to
which a melancholy interest attaches as the
scene of the imprisonment, trial, and execution
of Mary Queen of Scots, was demolished by her
son James 1. Several of the illustrious Plan-
tagenets are buried in its church.

Foucault, Jean Bernard Leon, zhon bar-
nar la-6h foo-ko, French scientist: b. Paris
18 Sept. 1819; d. there 11 Feb. 1868. He was
editor of the 'Journal des Debats' from 1845,
in 1854 became physicist to the Imperial Ob-
servator}', and in 1855 received the Copley medal
of the Royal Society of London for his measure-
ment of the velocity of light. His inventions
include a device much used in the employment
of the electric light in microscopic and optical

researches. He also demonstrated (1851) by
means of the pendulum and the gyroscope, the
rotation of the earth upon its axis.

Foucatilt Currents, or Eddy Currents, are
electrical currents generated by induction within
the substance of a massive conductor that is

moving in a magnetic field, or which is exposed
to the influence of a variable field. If the con-
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diictor is filiform, like a wire, no current can

be produced in it save in the direction of its

length. If a massive conductor be thought of,

however, as composed of an infinite number of

closed circuits, each composed of a single wire,

and all tangled up and then melted into a solid

mass, it is evident that (in general) currents

will be induced in all of these imaginary cir-

cuits when the conductor moves, or when the

field to which it is subjected varies. In the

actual case the conductor is not composed of

wires melted together, but currents are neverthe-

less generated within it just as though these

wires had an actual objective existence. Math-
ematical equations can in fact be written down,
from which it is possible to compute the direc-

tion and intensity of the current that is flowing,

at any given instant, through any proposed

point of a conductor in a known but varying

field. Such calculations are seldom made out-

side of college class-rooms, however, because

it is known from the general principle of -the

conservation of energy that the direction of the

Foucault currents is everywhere such as to

oppose the change (of whatever sort it may be)

which produces them. Hence such currents tend

to diminish the efficiency of all motors, dyna-

mos and transformers in which they occur, and
designers therefore strive to avoid them so far

as possible. In armatures and in transformers,

for example, it is customary to laminate the

masses of iron that are exposed to changing
fields, the individual parts being insulated from
one another by air gaps or otherwise, and their

surfaces of separation disposed (as nearly as

practicable) so as to be perpendicular to the

direction in which the Foucault currents tend

to flow. In galvanometers, masses of copper
are often purposely disposed near the sensitive

needle with distinct advantage; for while they

do not affect the total deflection of the needle,

they cause it to come to rest very quickly after

the circuit is broken, the motion of the needle

inducing Foucault currents in the copper, which
tend always to bring the needle to rest. The
energy that is expended in the generation of

Foucault currents is transformed into heat, and
raises the temperature of the mass within which
the currents are flowing. The name refers to

the French physicist Foucault, who studied the

subject with much care.

Foucault's Pendulum Experiment, a

curious and remarkable method invented by
Jean Bernard Leon Foucault (q.v.), of showing
the rotation of the earth on its axis, by observ-

ing a vibrating pendulum, and his experiment

goes under the above name. In this experiment

a graduated disk is seen to turn, while a pendu-
lum freely suspended maintained its plane of

oscillation. If a heavy ball is suspended by a

fine wire and set to vibrate like a pendulum, it

may easily be shown, either mathematically or

by experiment, that the point of suspension,

with the wire and ball, may be rotated round an

axis, passing along the length of the wire, with-

out interfering with the vibration In other

words, the pendulum will continue to vibrate in

the same plane, although the point of suspension

be turned round the axis of suspension. It fol-

lows immediately from this that if we could sus-

pend a pendulum at the north or south pole and
set it vibrating it would continue to swing in

the original plane of vibration ; and as the earth

is turning on its axis, a marked i",ne on the

earth's surface would appear to turn underneath
the pendulum ; or rather, it would seem to an
observer, accustomed to feel as if the earth were
at rest, that the plane in which the pendulum
vibrates turns round relatively to the marked
line on the earth's surface. It is easily shown
that a similar phenomenon may be observed in

any latitude except at the equator ; the amount
of rotation, however, that the plane of vibration

of the pendulum seems to undergo is not so

great in low latitudes as in high latitudes ; but
still in our latitudes rotation takes place to an
extent easily observable. The performance of

this experiment requires the greatest nicety.

The pendulum is suspended on a fine wire, the

support of the w-ire being constructed with great

accuracy, so as not to interfere with the vibra-

tions. The motion of the pendulum must be
strictly confined to one plane ; and, for that rea-

son, in setting :t to vibrate the bob is drawn
aside and fastened by a silk thread, and when
everything has come perfectly to rest the bob is

released by burning the silk thread. During its

subsequent motion it is protected from currents

of air by glass screens. It need scarcely be re-

marked, however, that this experiment is nothing
more than an illustration. Our knowledge of

the rotation of the earth, drawn from astronom-
ical considerations, cannot be strengthened by
it. This experiment was first made public in

1851, when it was exhibited by M. Foucault be-

fore the Academy of Paris.

Foucaux, Marie Filon, ma-re fe-16h foo-

ko, French author: b. 1842. She wrote sev-

eral historical studies and works of fiction on
the Empire and Restoration periods, among
them: 'Les belles amies de M. de Talleyrand'

(1880); and 'Une intrigante de la Restaura-
tion' (1888). Further publications by her in-

clude several volumes on Sanskrit literature un-
der the pen-name "Mary Summer." Of these

the most noteworthy is her 'Contes et legendes

de r Inde ancienne' (1878), crowned by the

Academy.

Fouche, Joseph, zho-zef foo-sha, Duke of
Otr.\xto, French politician and detective : b.

Nantes 29 May 1763; d. Trieste 25 Dec. 1820.

The Revolution, into which he entered with en-

thusiasm, found him teaching philosophy in

Nantes ; he became advocate, and was sent to the

convention by the department of Loire-In-

ferieure. Here he was placed on the Committee
for Public Education, voted for the death of the

king, and was implicated, at least nominally, in

the atrocities of the period. In 1793 he was
sent to the department of Nievre to enforce the

law against such persons as had incurred sus-

picion. In 1794 he incurred the hatred of Robes-
pierre, and thus had a strong stimulus to assist

in his downfall. In August 1795, he was ex-

pelled from the convention, and kept a prisoner

till the amnesty in October. In 1796 he com-
municated important information to the director

Barras as to the designs of Babeuf and was re-

warded in 1798 by being sent to Milan as am-
bassador to the Cisalpine republic. Here he
labored with Gen. Brune to establish a second
i8th Fructidor ; both were in consequence
recalled. He appeared in Paris in 1799, after

Barras had gained the asce<idency, and was ap-

pointed ambassador to Holland.
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Shortly after Fouche was recalled and named
minister of police. Here he first had full oppor-
tunity to display his great talents, and exercise
an important influence on the interior policy of
France. The situation gave him great power
during the war. After the battle of Water-
loo, Fouche urged Xapoleon"s second ab-
dication, and advised him to seek an asylum in

the United States. He placed himself at the
head of the provisional government, negotiated
the capitulation of Paris, obtained the removal
of the arm}' behind the Loire, and thus pre-
vented useless bloodshed. Louis XVHL, whose
return to the throne he had not at all supported,
made him again minister of police ; and it is to
bis credit that he labored so zealously in favor
of moderate measures as to incur the hatred of
all the ultra-rojalists. He therefore resigned
his office in 1815 ; and went as French am-
bassador to Dresden. As he was struck at by
the decree issued in 1816 against the murderers
of the king, he sought an asylum in Prague.
He afterward went first to Lintz, and then to
Trieste. It was Fouche who made the famous
remark on the execution of the Duke of En-
ghien, of which he disapproved: "C'cst plus qu'un
crime, c'est une faiitc" (It is more than a crime;
it is a blunder"). Consult Martel, 'Etudes revo-
lutionnaires : Etude sur Fouche' (1819).

Foucher, Jean, zhon foo-sha, early ex-
plorer and colonizer in South America : b. Cam-
brai, Flanders, 1508: d. 1567. He was with
Sebastian Cabot at the discovery of the Para-
guay River, in 1534 shipped as pilot to Mendoza's
expedition to Paraguay, led an exploring party
to the foothills of the Peruvian Cordilleras, and
was a counselor of Cabeza de Vaca (q.v.), with
whom he was sent prisoner to Spain. Having
received pardon he was appointed governor of
Entre Rios, where he maintained a friendly at-

titude toward the natives and made further
explorations.

Fouchet, Jean Antoine Joseph, zhon an-
twan zho-zef foo-sha, B.aron, French diploma-
tist: b. St. Quentin, France, 1763. The date
of his death is not known. He was n
law student in Paris when the Revolution broke
out and published a pamphlet in defense of
its principles. Soon afterward he was ap-
pointed a member of the executive council of
the Revolutionary government, and -was French
minister to the United States in 1794-5. Subse-
quently under Bonaparte he was prefect of Var
and, in 1805, of Ain. On Napoleon's return
from Elba he was made prefect of the Gironde.

Foucquet, Jean, zhon foo-ka, French
painter: b. Tours about 1415; d. Paris about
1485. He received his early artistic training in
Italy, where he painted a portrait of Pope Eu-
genius IV., and later entered the service of
Louis XI. of France. For the king he executed
several portraits. His best work consists of 40
miniatures in a prayer-book for Etienne
Chevalier. Only in comparatively recent times
has he been recognized as a founder of the
French school.

Foula, foo'la, island, the most westerly
of the Shetland group, lying 16 miles southwest
of the nearest point of mainland. It is a little

over 3 miles in length and is 2j/^ miles in
breadth. Pop. (1500) 326.

Foulis, fowlz, Robert and Andrew, Scot-
tish printers: b. Glasgow, the former in 1707:

d. 18 Sept. 1781; the latter in 1712; d. 178-. In
1739 Robert commenced business in Glasgow as
a bookseller; and in 1742, having obtained the
appointment of printer to the university, began
in that capacity to issue editions of the ancient
classics, which have made his press famous,
both from the beauty of their type and their ac-
curacy. In this latter respect one of his editions
of Horace stands pre-eminent, and is hence
known by the name of the 'Immaculate' edi-
tion.

Foulk, George C, American naval officer:
b. Pennsylvania about i860; d. Kioto, Japan, 1894.
He was graduated from the United States Xaval
Academy, and after service on the Asiatic sta-
tion, was withdrawn from naval duty to act as
secretary' and interpreter to the embassy of the
Korean empire, the first sent by that countrj' to a
western nation. In 1884 he became naval attache
to the American legation at Seoul. He traveled
widely in the country, and was influential in in-
troducing many western methods and manners.
Later he again served in the navy, and became
professor in Doshisha University at Kioto,
Japan.

Foulke, William Dudley, American au-
thor : b. New York 20 Nov. 1848. He was
graduated at Columbia in i86g, at the Law
School of the L'niversity in 1871, practised
law in New York, removed to Indiana, and there
became a member of the State Senate (1S82-6).
In 1889-90 as chairman of a special comm.ittee
of the National Civil Service Reform League, he
made important investigations in connection with
the L'nited States civil service. In 1893 he was
chairman of the Suffrage Congress at the
World's Columbian Exposition. His publica-
tions are: 'Slav or Saxon* (1887); 'Life of
O. P. Norton* (1899); 'Moya' (1900).

Foundation. The term designates either the
lower courses of a masonry structure, or a
specially prepared surface or bed in contact
v.-ith the soil or bed-rock upon which a structure
of any kind is to be built. In practice there are
many cases, however, in which the bed and the
lower courses of the masonry structure jointly
comprise the foundation proper, and render dif-
ficult or unnecessary the drawing of any marked
distinction between them. Such combinations
generally afford foundations of great perma-
nency and strength, the most important qualities
in connection with architectural and engineering
works.

Oftentimes, in the erection of such works of
great magnitude as well as those of lesser im-
portance, the requisite care and attention are
net devoted to the construction of the founda-
tions, thus seriously impairing the integritv of
the superstructure. This carelessness, however,
appears to develop periodically ; but. the errors
of one period are naturally so fruitful of iniu-
rious results that they not only lead to tlie exer-
cise of greater care during the period following,
but stimulate the development and adoption of
more scientific aiid skilful methods.

This is very clearlv shown in the works con-
structed during the Roman Period. The earlier
Romans erected their buildings on the most
solid foundrtions constructed of laree blocks cf
concrete, composed of quarry rubbish, gravel,
or burnt earth, bonded by an excellent mortar.
This material formed under the superstructures
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homogeneous basements of veritable artificial

rocks capable of sustaining the heaviest of
buildings without rupture or settlement. Dur-
ing the later Roman period, however, the foun-

dations were much neglected, so that the archi-

tects of the I2th century were afforded so many
examples of important edifices fallen on account

of bad foundations, and for no other reason,

that they were compelled to exercise greater

care, and employ more skilful methods.
These remarks are especially applicable to

the foundation methods practised at the present

time. The architectural and engineering works
of to-day have passed from the types of com-
paratively light superstructures to those of

mammoth size and enormous weight, requiring

the strongest and most permanent foundations

that modern engineering skill is capable of de-
signing, and the application of reinforced con-
crete or concrete steel methods to the construc-

tion of practically all classes of foundations
appears to represent the best practice of modern
times.

The employment of a particular type of
foundation depends upon the character of the
soil and the presence of water, and the widely
varying conditions met with in practice have
developed several classes of foundation struc-

tures which may be briefly designated as peat
foundations, sand foundations, hard soil foun-

dations, pile foundations, etc., which may be

more intelligently described in the special para-

graphs following a few very general but neces-

sary remarks on foundation soils.

Foundation Soils.— These vary in character

from hard and solid bed-rock, hard-pan, and
firm sand to liriuid mud, quicksand and silt. It

is clear that hard bed-rock, hard-pan, firm sand,

and various kinds of compact clays are the best

materials to sustain foundation structures; but

practical experience has very satisfactorily dem-
onstrated that almost every substance in nature

is capable of supporting the weight of any other

substance, no matter how small the sustaining

capacity of that material may be. provided the

weight to be sustained is distributed over a suffi-

ciently large area, and provided the conditions

of the soil are permanent. Under any condi-

tions, however, other than those obtaining in

the case of solid rock, the adoption of the par-

ticular type of foundation requires the exercise

of the highest order of forethought on the part

of the constructing engineer in arranging for

the proper distribution of the weight of the

superstructure, and in providing means to coun-
teract the injurious effects of any vibration to

which it might possibly be subjected.

The sustaining power of soils depends upon
their composition, the amount of water which
they contain or which may drain through them,
and the degree to which they are confined.

Sound hard bed-rock of ledge formation will

support loads up to 36 tons per square foot,

but if the rock is seamy and rotten its sustain-

ing capacity will be materiallv less, and will re-

qmVe special treatment in the construction of
foundations thereon. In general, the composi-
tion of the different kinds of substrata varies

so greatly that it is impossible to apply specific

rules ; but the latest practice assumes the fol-

lowing safe allowable pressures : For hard-pan.
eight tons per square foot; compact sand and
clean gravel free from lateral movement, five

tons per square foot ; dry clay, three tons per

square foot ; and loam, one ton per square fool

Soft, watery clays, mud, quicksands, and sill

have very little or no sustaining power, and
have to be penetrated until firmer material is

reached, and require to be compacted by drain-
ing, or consolidated by other means. If piles

are employed, and they are driven to bed-rock
or to refusal, the sustaining power is determined
by the crushing strength of the material of the

pile — timber, iron, or reinforced concrete, as

the case may be.

Peat Soil Foundations.— In soils such as

peat, it is almost impossible to carry the walls

down to a sufficient depth to reach a solid ba.se.

In such cases one of three methods has to be
adopted— to lay a strong concrete floor spread
over a sufficient area ; to use cylinders of iron

or brick work; or to employ piles. If a con-
crete floor is employed, it should cover the

entire surface to be occupied by the building,

and should extend to some distance beyond the

footings of the walls in order to prevent cracks
and settlements. These injuries are usually
caused by heavy walls being placed too close to

the edge of the concrete floor, causing it to

buckle ar.d crack, and to settle irregularly under
the unequal weight? of walls of different thick-

ness. This condition is somewhat obviated un-

der the French system by forming a lip under
the edge of the concrete floor, converting it

into a kind of inverted tray which confines the

substratum within its limits. The material of

the foundation should be strong and homo-
geneous, while that of the superstructure should

be of the coursed and bonded, or articulated,

construction, so that if necessary it would yield

slightly at the joints and thus accommodate
itself without fracturing to any slight or un-
equal settlements during construction.

Satid Soil Foundations.— In hard stable sand
or gravel, or in compact dry clay above water
level, the construction of strong, permanent
foundations require comparatively simple meth-
ods. If the location is in cold countries, the

preliminary excavation is carried well below the

frost line, and the bottom is carefully leveled

off to receive the concrete bed, or the broad foot-

ing formed by the lower courses of the masonry.
In the case of compressible soils, artificial

means in the form of piles, or of beds of con-

crete are first employed to reinforce the sustain-

ing powei: of the substratum, and upon the

platforms thus obtained the foundation proper

is then constructed. On the other hand, if the

foundations have to be constructed upon run-

ning sand, the greatest care and skill is required

to prevent the work from lieing undermined by

pumping out sand with the water during con-

structing operations. About the only way to

handle such a case is to make a good concreti

floor the entire width of the trench by putting

it in as quickly as possible, sealing up the sides

of the trench, and then pumping out the watei

when it reaches the level of the top of the con

Crete, and not from a sump. In building dock-

wall upon running sand, the probable effects

due to the cessation of pumping operations iw

the course of construction, require to be care-

fully considered. In such a case, the entering

water will exert a varying pressure on the floor

of the dock and the foundations of the walls

according to the difference of tide levels on the

outside of the dock.
Foundations for bridge piers on or across
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sand are usually constructed by sinking iron

tubes or piles equipped with large disks or screw

shoes at their lower ends, the diameters of

which are regulated to support the weight in-

tended to be placed upon them.
Clay Soil Foundations.— As in the case of

sand and gravel free from lateral movement,
the construction of foundations i- dry clay calls

for the application of the simplest methods

;

but, in clay strata impermeated with water, and
having a tendency to slide, especially in the case

of hillside excavations, the probleni becomes
more difficult and complex, and requires special

methods for its successful solution. As a rule,

such soils do not slide piecemeal, but move as a

mass with an almost irresistible energy capable

of rupturing the strongest timbers as if they

were toothpicks. The only way to proceed in

such cases is to disturb as small a section as

possible at a time so that any forward impulse

may not be communicated to the entire mass,

and to provide strong cross walls in the base-

ment to act as buttresses. The foundations

should be carried down to or below the ultimate

drainage level so as to prevent shrinkage by
any subsequent draining of the subsoil which
will lead to disastrous settlements.

Pile Foundations.—
^
These consist of groups

of piles of timber, iron, or concrete, plain or
reinforced, sunk into the substrata and capped
with platforms of timber or concrete upon
which the superstructure is finally built.

Timber piles are tree trunks of varying diam-
eter and length, with the bark removed and the

knots and lateral branch stems cut off. Iron
piles are of two kinds: the screw pile, consist-

ing of a shaft of iron or wood, equipped at the

foot with an iron casting in the form of two
screw blades ranging in size from one to five

feet in diameter; and the disk piles, consisting

of hollow tubes carryin.g disks at their lower
ends instead of screw blades. Concrete piles

consist of cylinders of concrete formed in place,

and of columns of reinforced concrete of rec-

tangular cross-section made above ground and
subsequently driven into place by means of a
pile driver.

Various methods are employed to sink or
drive piles into place. Timber piles are driven
by the use of hammers which are raised and
dropped by some form of engine developed
power, and by the aid of jets of water under
pressure, as suggested by Sir James Brunlees
as early as 1850, and first employed by him in

connection with the sinking of iron piles in the
construction of the foundations to carry a rail-

way across the treacherous sands of More-
cambe Bay. Some of the moet notable deep
pile foundations constructed by the driving
method are those under the new Public Library
building, and the Illinois Central Railway pas-

senger station in Chicago, Illinois. The passen-
ger station consists of a structure 180 by 220
feet in plan, 9 stories high, with a tower 13
stories high, and a station 3 stories high
connected with a train shed 680 feet long. Bor-
ings taken on the site showed the substrata to

consist of ten to twenty feet of rubbish accu-
mulated by dumping, and below that, several

irregular layers of stiff blue clay and quicksand
down to bed-rock, more than 60 feet below the

surface. These conditions led to the adoption

of a deep pile foundation, and about 1,700 piles,

arranged in groups or clusters, were driven

under the columns. These piles ranged in size

from 40 to 60 feet in length, and from 11 to 16

inches in diameter at the butt. Thirty-two per

cent were black gum, 22 per cent pine, 21 per

cent oak, 7 per cent basswood, and 15 per cent

hickory, with a few maple and elm. They were
driven with drop hammers weighing 2,800, 3,200,

and 3,800 pounds respectively, the fall ranging

from 35 to 50 feet. A cast iron cap was fitted

over the heads of the piles to prevent them from
being crushed or split, but in spite of this pro-

tection over 8 per cent of the heads suffered

serious injuries of that character. The piles

were all driven in groups until the tops of all

were below the leads, then the driving was
completed by the use of a follower. Water was
kept running continuously around the pile at

the surface during the driving operations and
was found to materially aid in the sinking of

the piles. After the piles had been driven home,
the tops were sawed off to a uniform height of

three feet below datum, thus placing all the

timber below low water level. As this was at

least ten feet below tlie surface, the trenches

had to be sheathed, and were kept drained by
continual pumping. The earth was excavated
to the depth of 18 inches below the top of the

piles and rich Portland cement concrete was
tamped in flush with the tops. Finally, oak

caps 12 inches square were drift-bolted to the

centre of each pile, and the space between the

timbers was filled W'ith concrete.

When piles are sunk with the aid of jets of

water, the work is accomplished much more
simply and rapidly than by driving. A pipe

two or three inches in diameter is attached to

the side of the pile and connected to a pump.
The pile is first covered with pitch and then

the water is forced through the pipe under the

bottom of the pile, so that the sand is converted

to a degree of fluidity that allows the pile to

descend rapidly to the desired depth. When
one pile has been put down home, the feed pipe

is detached and spiked onto another and the

operation is repeated. The accuracy and cer-

tainty of this method is so great, that it is a

common practice to make the holes for the bolts

in the piles before they are brought into posi-

tion. After the pile is down and a reasonable

length of time has been allowed for the churned
up sand to subside, it recovers its solidity and
grips the pile so tightly, that it is almost im-

possible to start it again.

When hollow iron piles are used, the water
is conveyed through the centre of the tube un-

der hydraulic pressure, disturbing the sand under
the piles and allowing them to sink by their

own weight to the proper depth. Upon with-

drawing the pressure and stopping the flow of

water, the sand returns to its former consistency

and holds the pile stationary. Numerous valu-

able and interesting experiments show that the

gripping power of quicksand is equivalent to a

uniform supporting power of five tons per

square foot, and that such sands possess this

power at the depth of only a few feet below
the surface, and, furthermore, that an increase

in depth is not accompanied by a relative in-

crease in the supporting power. Under favor-

able conditions the water jet method can be
applied equally well to the sinking of cylinders

and caissons.

Concrete piles have been used during a com-
paratively recent period, but their success has
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OakHead

been so great that their development in the

future promises to bring them into general use

in the place of timber and iron piles. These
piles, as previously mentioned, are either formed
in place, or they are molded above ground. A
g-reat many methods have been suggested for

forming the hole to contain the concrete when
the pile is formed in place. One method con-

sists in driving a double sliell of metal into the

ground and then withdrawing the inner shell,

leaving the outer shell as a mold for the con-

crete. Another method, shown by Fig. i, em-
ploys a single shell equipped with a concrete

or a steel point. The shell is first driven to

the desired depth and then withdrawn slowly

and the space it occupied filled with concrete,

the surface being kept at a sufficient depth be-

lo.v the end of the tube to maintain the head
required to resist the

pressure of the
ground. Concrete
piles used for under-
pinning are usually

sunk with the aid of

the water jet to a

depth sufficient to

T7^^ reach firm strata, and
the bottom of the ex-

cavation is enlarged

by means of a spiral

expanding device so

as to form a base, as

shown in Fig. 2.

Piles made in place

may be reinforced, if

desired, but usually

reinforced concrete

piles are formed
above ground. They
are designed like col-

umns, the reinforce-

ment consisting of

vertical bars of steel

connected at intervals

with horizontal wire

rods or plates. Up
to the present time

they have been made
only in square and
triangular cross-sec-

tion, circular molding
being too expensive,

and the arrangement
of the required rein-

forcement being too

complex. The general

character of these

piles is illustrated by Fig. 3, which shows the

construction of the piles designed (but not

used) for the foundations of the Hallenbeck
building. New York city.

The supporting power of piles depends upon
their action as a column resting on a hard base,

or upon the friction against their sides devel-

oped by the gripping action of the material

through which they have been driven. Very
often the supporting power is a combination of

both actions. The amount of this power may
be calculated in various ways, but at their best

the results are of necessity only approxima-
tions. The supporting power of a pile driven

to bed-rf-ck is determined by the crushing

strength of the material of which it consists,

Concr. *

but if it is supported wholly or in part by fric-

tion, its supporting power is calculated by a
formula based upon factors obtained by experi-
ment, or upon the distance penetrated by the
pile under the blow of the driving hannner. A
formula based upon the last named factor and
commonly used for determining the safe load-
ing on piles is given bv the expression —

2\Vh
P= ,

P + l

in which P=:safe loading in tons upon a pile,

W = weight of hammer in tons, h^ height of

fall in feet, and p^ penetration in inches un-
der last blow.

The construction of the pile foundations for

the Chicago Public Library building afforded val-

uable information relative to the supporting pow-
er of piles as determined under actual conditions.

Piles of Norway pine were driven with a steam
hammer having a total weight of 8.300 pounds,
the hammer alone weighing 4.500 pounds and
delivering 54 blows per miniue, with a stroke

of 42 inches. The last 20 feet of driving was
accomplished by means of a follower. The
oiles were placed about two and one-half feet

centre to centre and the supporting power of

four piles was tested by building a platform

on top of them and loading it with pig-iron.

Levels were carefully taken on each pile. They
stood four days with a loading of six tons on
each pile, eight days with a loading of 37 tons

per pile, and 10 days with a load of 50 tons

Surface of Ground

W^iSilt, Sand:

^(^fdnd f7//>ng\
r^ s >^% *\H/'roi/£'/?/'-/ron ;

Fig. I.

Fi^, 2,
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per pile. The settlement did not exceed o.oi

of a foot. These tests indicate that if 250
pounds per square inch be assumed for point

resistance, the average frictional resistance will

amount to about 3.2 pounds per square inch of

side surface of pile, or about 432 pounds per

square foot. In the case of an ordinary pile,

seven inches through the top and 14 inches at

the butt, driven to a depth of 45 feet, the point

resistance would be 6.000 pounds, and the fric-

tional resistance 59.000 pounds, a total earth

resistance of 65,000 pounds, equivalent to the

supporting power of

the pile considered as

a column, and allow-

ing a factor of safety

of 3 to 4.

Usually, the deter-

mination of the point

at which a pile is

considered as having
been driven to a
firm bearing depends
greatly upon the

judgment of the en-
gineer in charge,

based upon his ex-
perience in the par-

ticular locality in

which the work is be-

ing performed. The
best practice, how-
ever, affords the fol-

lowing safe specifica-

tions of allowable

penetration. For piles

meeting a hard re-

sistance a penetration

of one inch under
the blows of a 2,000-

pound hammer fall-

ing 10 feet, and for

piles held by friction,

a penetration of three

inches under the

blows of a 2,000-

pound hammer fall-

ing 15 feet. The
minimum distance be-

tween centres usually

depends upon the

hardness of the sub-

strata and the size of
the butts. Spruce
piles may be advan-
tageously driven 24
inches between cen-

tres, while large and
long piles ought not

to be driven closer than 30 inches between cen-

tres. Another factor that must be carefully con-

sidered is the supporting power of the soil as a

whole. For example, if that power is equal to

two tons per square foot, and each pile is capa-

ble of sustaining 18 tons, it is useless to place

the piles closer than three feet between centres.

In connection with the use of timber piles in

places where the durability of the timber is

very liable to be seriously impaired by the at-

tacks of the Teredo worm, the latest practice

appears to favor the system of amoring them
with concrete. In such cases the timber piles

are usually driven in sets of three to a firm

-s—
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• Fig. 4,

bearing. They are then cut off, one two feet, ',

one four feet, and one eight feet, below the

level of the wharf platform. A wooden stave

cylinder of three-inch planking is then placed
around the piles and driven into the mud to a

depth of 12 feet, and the bottom of the cylinder

sealed. The contained water is then pumped
out, and a cylinder of expanded metal is set

within the wooden cylinder, and the remaining
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space filled with concrete. Diagram A, Fig. 4,

illustrates this protective method as employed
in wharf construction on the Pacific coast.

Another method still more recently intro-

duced consists in the use of terra-cotta pipes

as an outer covering for the piles. In this

case the armoring is limited to individual piles.

Before driving the pile, large-headed nails are

driven into the surface of the wood near the

level of the water line. The pile is then driven

into place and the sections of terra-cotta pipe

placed around it. The annular space of about
two inches between the inner surface of the

pipe and the pile is then filled with concrete.

The method is especially applicable to works
along the coasts of the South Atlantic and
Gulf States, where there are no ice fields to

contend with, and where no strong tidal and
river currents necessitate the use of heavy
masses of stone to protect the piles from the

great force thereby exerted a.gainst them. This
method is illustrated by diagram B, Fig. 4.

Platform Foundations.— These structures are

designed to distribute a concentrated weight
over a large area in soft substrata when piles

are not employed. They may consist of beds

lit

Fig. 5.

of concrete, or of masonry or brick arches
sprung between supporting piers or columns,
as shown by Fig. S- They may also consist of
platforms of timber grillage —^ timbers placed
across each other in alternate layers, or of plat-
forms of concrete or masonry reinforced with a

grillage of steel bars, as illustrated by Fig. 6,

which shows the platform foundations of a
World's Fair building in Chicago, consisting
of a concrete bed reinforced with a steel rail

and I-beam grillage, to support the base castings
of the main columns.

Subaqueous Foundations are those construct-
ed in the substrata of river beds or other
bodies of water, or where the existing condi-
tions necessitate the building of structures in

water and below the level of its surface. This
class of work is accomplished by the use of
cofferdams, cribs and open caissons, pneumatic
caissons, by dredging through wells, by forcing
cement into the substrata under pneumatic pres-
sure, and by freezing the substrata.

Cofferdam Method.— The use of cnfTerdams
is limited to the construction of foundations in

shallow waters where the deplli of the neces-
sary excavation to reach a firm bearing is small,
or in water bearing substrata on land. They
are usually constructed by driving a double
row of sheet piles — heavy timber planking—
around the area in which the foundation is to
be built. The snace between the piles is then
tamped in solidly with clay, and the water
pumped out of the enclosure, so that the work

of excavating and the subsequent masonry con-
struction may be carried on in the open air.

CofTerdams are sometimes constructed of walls
composed of bags of clay piled around the
foundation area, and reinforced with barrels
of sand banked on the outer side of the walls.

Crib and Ofcn Caisson Method.— Under
this method, the foundation bed is first pre-
pared by dredging until a solid material is

reached, or by driving piles to a sufficient

depth to reach a firm bearing. When piles are
employed they are cut off at a uniform depth
below the level of the water surface and con-
stitute the supporting bed of the caisson. The
caisson consists of a water-tight bo.x-like struc-
ture open at the top. It is floated over the
position of the bed. previously prepared by
dredging, and the masonry work built up in

its interior until it gradually sinks and rests

upon the bed. The side walls are then re-

moved, leaving the bottom of the structure —
the crib— in the foundation between the ma-
sonry and the supporting bed. Fig. 7 illustrates

the foundation for a pier constructed by this

method, the crib being supported by piles.
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Pneumatic Caisson Method.—• In this metliod
two water-tight box-like structures built of
timber or of metal are used. They are con-
nected together one above the other, the lower
caisson being inverted, that is placed bottom
up, and the upper one open at the top. This
structure is floated and anchored over the posi-

tion selected for the pier and the masonry built

inside the upper caisson until the lower edge
of the lower caisson rests on the bed of the

body of water. The contained water in the

lower caisson is then expelled by compressed
air, allowing men to enter and excavate the

underlying material within the limits of the

caisson. As the excavated material is dis-

char.eed by being passed out through the top

of the caisson, and the masonry work is added
to course by course, thus keeping it always
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above the surface of the water, the caisson

sinks lower and lower into the substrata until

it reaches solid rock or other firm material.

The lower caisson is then filled with concrete,

and the sides of the upper caisson are removed,
leavinff the masonry on the foundation formed
by the lower caisson with its concrete filling.

Fig. 8 shows the longitudinal section of a cais-

son of this type.

The pneumatic method, although one of the
most effective, is limited in its application to

work at a depth of about too feet below the

surface of the water, as it is impossible for men
to work conveniently and effectively under a

Bec/ffocH

Fig. 7.

greater air pressure than that required to sus-
tain a column of water of that hei,E;ht.

Although the iron-lined timber caissons used
in the construction of the first East River or
Brooklyn suspension bridge, measuring 102 feet
by 168 feet eacli, with a working chamber g
feet 6 inches in depth, are among the largest
ever constructed, a clearer idea of the applica-
tion of the pneumatic caisson method to works
of great magnitude may be obtained from a

description of the caissons used in constructing
the foundations for the piers of the second East
River or Williamsburg suspension bridge, com-
pleted in 1904.

Tliis structure, although having a suspension

three. As determined by borings, the bed con-
sisted principally of sand, and some clay and
boulders. Below this, at a depth varying from
45 to 75 feet below high water level, the forma-
tion consisted of gneiss rock with a very irreg-

ular surface. The caisson was sunk through
the sand, clay and boulders until it rested on
the rock, which was then blasted away and
stepped so as to make a fair bearing for the
edge on all sides. The caisson measured 60
feet by 76 feet on the sides, with a total depth
of 19 feet, and a working chamber 7^ feet in

height. The walls were two feel nine inches
thick and were built of two courses of 12 by
12-inch timbers, the outer course placed longi-
tudinally and the inner vertically. Two layers
of 3-inch planking were placed on the outside,
and one layer on the inside. The bottom of

Fig. S.

span the same length as that of the older
bridge, is of much greater magnitude in many
other ways. Each of its two steel towers is

supported by two piers, as shown by Fig. 9.

The following description is that of the north
caisson of the New York tower, but it also
applies in almost every particular to the other

/^.-..-:-:-v";V-A CAISSONS ff:

Fig. 9.

the walls was provided with a cutting edge, as

shown by Fig. 10, which extended continuously
around the whole caisson. This cutting edge
was constructed of ^-inch steel plates, stiffened

at intervals of 2V2 feet of its length by knee
braces. It extended two feet below the "bottom
of the lowermost timbers, and the lower 12
indies were stiffened with reinforcing plates,
so that it had a total thickness of two inches.
The cutting edge was not provided for the pur-
pose of cutting through the bed of the river,
but to enable the workmen to use their tools
close to the outer edge of the walls of the
caisson, which were nearly three feet in thick-
ness, and also to facilitate the removal of ob-
stacles, such as boulders, which could be dis-
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lodged with less difficulty from underneath the

two-iiich edge than the bottom" of tlie tlircc-

foot wall. I'lie roof of the working chamber
was five feet in thickness, and consisted of

several layers of 12 by 12-inch timbers laid

alternately crosswise and covered with alternate

courses of 3-inch planks laid diagonally. The
roof, and in fact the whole caisson, was stiff-

ened with eight massive steel-plate riveted-

trusses, which extended across from wall to

wall. All the timbers of the caisson and of the

roof were drift-bolted together so as to give

great rigidity to the structure, and to make it

perfectly water-tight. Additional strength was
given to the working chamber by two solid

bulkheads, which extended entirely across and

divided it into three compartments, openings

being provided for the passage of workmen. A
massive framework or gridiron formed of 16

by 16-inch timbers was bolted together and to

the side walls at the level of the lowermost
timbers with i^X-inch steel tie-rods. From each

"*- :/V.i>j

Fig. 10.

intersection of this framework vertical posts

reached to the roof and were tied together and
stiffened to resist lateral distortion, by diagonal
struts and tie-rods, as shown in Fig. 11, prac-

tically forming two steel trusses nine feet three

inches in depth, with a weight of 10 tons each.

They were a novel feature in this class of
work, but were rendered necessary on account
•of the shallowness of the caisson. The roof

was pierced with seven shafts, each about three

feet in diameter, for the passage of men and
material, and several pipes ranging from one
to five inches in diameter, for supplying air and
water, blowing-out sand, and for carrying elec-

tric light wires. These shafts were of circular

section, and were put in place in lengths of

eight feet as the masonry work was carried

upwards.
The piers on the Brooklyn side were con-

structed in a similar manner, with the exception
that they were carried to a depth of 107 feet

below high water. The last caisson to be sunk
passed through 50 feet of water, 20 feet of

sand, gravel and boulders, 30 feet of hard clay

and hard-pan, and 12 feet of rock. The ex-

cavating of the rock was rendered necessary
by the steepness of its slope.

The lower caisson measured 63 feet by 79
feet, and contained 74.700 cubic feet of timber,

and 98 tons of iron, the greater portion of which
was in the form of drift-bolts. Without the

concrete filling it weighed 1,965 tons, and con-
tained 6.000 yards of concrete above the roof

of the working chamber. The upper caisson

was so feet deep and contained 29,000 cubic

feet of timber, and 32 tons of iron.

The sinking and concreting was accom-
plished in three months and si.x days, a very
rapid piece of w-ork considering the great depth
to which the caisson was sunk. Down to the

depth of 55 feet the men worked in eight-hour
shifts. Below this depth the shifts were suc-

cessively shortened as greater depths were at-

tained. From 55 to 70 feet the shifts were six

hours long; from 70 to 80 feet, four hours;
from 80 to 90 feet, two hours ; from go to 100

feet, one and one-half hours, and from 100 to

107 feet, 45 minutes. The pay of the men was
increased in proportion to the depth at which
they worked, and ranged from $2.50 for the

eight-hour shift to $'?.75 for the short shifts at

the lowest levels. Although the air pressure

at the depth of 107 feet was 46 pounds per

square inch, there was very little sickness among
the workmen, and only one serious case. The
piers above the caisson foundation were built

of limestone masonry up to low-water level,

and, above that, of limestone with a granite

facing.

Other notable examples of the pneumatic
caisson method, both in the United States and
in foreign countries, are' the foundations cf the

centre pier of the Harlem River bridge. New
York city ; the Benares bridge over the Ganges
River, India ; the Poughkeepsie bridge over the

Hudson River, New York; the I-Iawkesbury

bridge. New South Wales, .\ustralia ; and the

Jubilee bridge over the Hooghly River in Ben-
gal. The centre pier of the Harlem River
bridge supports the thrust of a 5 10- foot steel

arch on each side of it, and stands on a timber
caisson 54 feet by 104 feet, with a depth of 13

feet. It is divided into three compartments by
vertical partitions, which not only served to

strengthen the caisson, but protected the men
during the blasting operations necessitated by
the greatly inclined surface of the rock.

Foundations for piers or abutments of

bridges, or for the main columns of high build-

ings, where the individual piece of work is of

lesser magnitude than those already cited, are

usually constructed by the use of cylinders of
iron, as illustrated by Fig. 12. The arrange-
ment -consists of a cylinder of metal divided
into two unequal parts by a horizontal partition
— the upper and larger part, essentially a coffer-

dam, being the caisson proper, and the lower
part within which the excavating operations are

carried on being the working chamber. It is

provided with one or two shafts made of boiler-
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plate, which are connected with the air chamber

on top adjoining the equiHbrium chamber or

air-lock through which the workmen and ma-

terials must enter. A pipe from the air com-

pressor furnishes the air chamber with com-

pressed air, which is subsequently introduced

by a system of locks to the working chamber

below.
. .

Dredging in fFc/Zi.— Beyond the limit of

the effective application of pneumatic methods,

about 100 feet below the water surface, all

excavating must be accomplished by dredging,

and special care has to be exercised in plan-

ning the method of operations to prevent any

contingency arising at the bottom that would

require to be dealt with by the use of human
labor, as diving operations are impossible. It

40 vertical cells, and was sunk to a depth of

130 feet by filling in some of the cells and ex-

cavating in others. In the case of the latter,

the caisson is of steel and iron, of oval form,

20 feet by 48 feet diameters, and splayed out

at the bottom an additional two feet all around.

It is divided into three dredging wells set on

the centre line and parallel to its length. They
splay out at the bottom so as to meet each

other and the outer skin, thus forming a cut-

ting edge. It was sunk to a depth of 161 feet

below the water level by dredging in the wells,

and by filling the space between the wells and

the outer skin with concrete. This is probably

the greatest depth ever reached in the construc-

tion of a bridge foundation.

The foundations of the piers of the Hooghly

Fig. II.

is also important to observe that the skin fric-

tion, quite unimportant in a cylinder of mod-
erate depth, becomes so great at lower levels

that special means have to be employed to over-
come it In the Benares bridge mentioned in

the foregoing paragraphs, the principal piers

are sunk to the depth of 140 feet below the
level of the water, and consist of oval brick
wells each 28 feet by 65 feet in diameter, the
bottom lengths being cased, in iron, as it was
necessary to begin operations in the water.
Each well is divided into three vertical com-
partments in which the dredging was carried
on. In constructing the Poughkeepsie and the

Hawkesbury bridges, almost identical methods
were employed. In the case of the former, the

caisson is of timber : it measures 60 feet by 160

feet, with a depth of 125 feet. It is divided into

bridge were constructed by the use of similar

caissons. Tlie outer skin of the caisson, how-
ever, is entirely vertical, and the three dredg-
ing wells extend right across the structure,

occupying the semicircular ends and the cen-

tral portion. The weight for sinking was ob-
tained by filling the two 15-foot intemiediate
spaces with concrete, and by placing a brick

lining around the semicircular ends. It will

be understood that in all these cases the dredg-
ing wells were finally filled up with concrete
when the proper depth was reached.

Pneumatic Forcing Method.—^This is an im-
proved method of constructing subaqueous
foundations in sand or gravel substrata by con-
verting it into a solid in the form of sand or
gravel concrete. This is effected in place, with-
out excavating operations, by forcing cement
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in the form of the dry powder in which it is

furnished coinmercially, through a pipe hy air

pressure into the substrata. The charsing pipe,

called the lance pipe, has an internal diameter

of I'A inches, and is drawn to a point at the

lower end, and perforated with three or more
holes H of an inch in diameter. The upper

end of the pipe is connected hy means of a

bend and ruhher tubing with the air pressure

supply pipe, suitable arrangements being pro-

vided to raise, lower, or move it while in oper-

ation. The air pressure supply pipe is provided

with suitable branches fitted with stop-cocks to

permit of its being connected to an injector de-

vice by which any desired quantity of cement
powder may be fed into the current of air. In

operation, the air pressure forces the cement
powder through the small openings at the low-

er end of the lance pipe and drives it into the

substrata of wet sand or gravel, witli which it

combines and forms sand or gravel concrete

as the case may be. The lance tube may be

sunk to depths of 16 or 19 feet in a compara-
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tively short time, and in order to insure a

uniform mixture in the foundation pit, the

foundation area is divided into small fields

8 to 12 inches square, into each of which the

proper quantity of cement is blown. The prop-

er amount ot the cement charge is determined
by dividing the cubic contents of the field by
the required proportion of the mi.xture. Usu-
ally, the saturation of the sand is so thoroughly
accomplished that when the forcing operations

are discontinued, the particles of sand, if al-

lowed to come together, would adhere to each

other with a great deal of energy, so much so
that it is well known to all makers of concrete,
whether by hand, mixer, or mill methods, that

the volume of the resulting material is always
less than the sum of the volumes of the ingre-
dients in their free and uncombined state. Ex-
perience has demonstrated that the best pro-
portions of the two ingredients are one part

by volume of cement to five parts of sand, or
sand and gravel, measured in the same manner.
This method was first suggested by Fr. Neu-
kirch, of Bremen, Germany, and is being ex-
tensively used in various ways other than the

construction of foundations proper, for such
purposes as the consolidation of the soil arounri

brick sewers, in the building of quay-walls, and
in many other cases where the driving of coffer-

dams would be dangerous or impracticable.

.'\nother method by which bodies of cement
or concrete may be placed in quicksand sub-
strata employs pipes in the following manner:
Two or more iron pipes are sunk tlirough the

quicksands to the desired deptli. and water
pumped into one of the pipes, thus converting
the substrata into a condition of fluidity suf-

ficient for the purpose of pumping it out
through the other pipe. The cement is then in-

troduced through the forcing pipe and filled

into the agitated area at the bottom of the pipes.

Freezing Method.— This method is employed
in the construction of subaqueous foundations,
or of foundations in quicksand, or in soft

water-bearing substrata, where the fluidity or
lack of plasticity of the soil requires it to be
artificially consolidated before excavating work
can be instituted therein. In the Poetsch proc-
ess, a large number of pipes are distributed as
uniformly as the unstable conditions will permit,
and are then filled with a strong free;^ing liquid

which is maintained in a state of constant and
active circulation until the substrata becomes
solidly frozen. The excavation is then made in

the frozen material, and the foundation put in

and allowed to set firmly, after which the freez-

ing operations are discontinued and the sub-

strata allowed to thaw and assume its normal
condition around the work. The method is not
one that bears recommendation for works of
magnitude. The thawing sands usually return
to a state of unstable equilibrium not very con-
ducive to the permanency and stability of the

structures built therein, and besides that, the

cost of the refrigerating plant, together with
the accessory machinery and appliances, is so

e.xcessive as to be practically prohibitory in

ordinary cases. It may be advantageously ap-

plied, however, in many special cases, especiallj

in the construction of subaqueous tunnels and
for making repairs to all classes of subaqueous
structures.

Bibliography.— For further information con.

suit: Baker, 'A Treatise on Masonry Con-
struction' (New York, 1900) ; Buell and Hall
'Reinforced Concrete' (New York, 1004);
Fowler, 'The Cofferdam Process for Piers'

(New York, i8q8) ; Patton, 'A Practical Trea-
tise on Foundations' (New York. 1893) : Tay-
lor and Thompson. 'Concrete, Plain and Re-
inforced' (New York, 1905) ; and special arti-

cles on the subject m the various engineering
magazines and periodicals,
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Consulting Civil and Mechanical Engineer, N. Y.
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Founder, also called Laminitis, consists of

inflammafion of the vascular sensitive laminae of

the horse's foot. Occasionally the laminae are

strained from severe exertion ; more frequently
they suffer from the morbid effects of cold,

which is especially injurious after excitement
and over-fatigue. The shoes must at once be
removed, and the toes, if long, reduced, but no
further rasping or cutting is permissible. The
feet must be enveloped in hot bran poultices, and
kept off the hard ground by a plentiful supply of
short litter. Purgatives, if required, must be
used with extreme caution. See Horse, Dis-
eases AND Care of.— Care of the Feet.

Founders and Patriots of America, The,
a society founded in 1896, and incorporated 18

March, of the same year, the object stated in the
articles of incorporation being "to bring together
and associate congenial men whose ancestors
struggled together for life and liberty, home
and happiness, in the land when it was a new
and unknown country, and whose line of descent
from them comes through patriots who sustained
the colonies in the struggle for independence in

the Revolutionary War : to teach reverent re-
gard for the names and history, character and
perseverence, deeds and heroism, of the founders
of this country and their patriot descendants ; to
teach that the purpose of the founders could
have had no lasting result but for their patriot
sons ; to inculcate patriotism ; to discover, col-
lect, and preserve records, documents, manu-
scripts, monuments, and history relating to the
first colonists and their ancestors and their de-
scendants, and to commemorate and celebrate
events in the history of the colonies and the
republic." The order admits to membership any
male citizen of the United States above the age
of 21 years who is lineally descended, in the
male line of either parent, from an ancestor
who settled in any of the colonies prior to 13
May 1657, and whose intermediate ancestors
in the same line during the Revolutionary
period adhered as patriots to the cause of the
colonies.

Founding. The art of making molds in

sand, loam, or plaster of Paris, with or without
the aid of patterns. The molds thus made are
filled with molten metal which is subsequently
allowed to cool and solidify into a metal casting
corresponding to the form of the mold.

The various founding processes are charac-
terized by the kinds of metal employed in the
castings, such as iron, steel, brass, bronze, etc.,

and by the class of work produced, such as
water pipes, car-wheels, ordnance, statues, bells,
etc., involving the applications of special meth-
ods in the work of molding ; in the melting of
the metal ; in the filling of the mold with the
molten metal : and in the manner in which the
metal is allowed to cool.

Molding ill Sand.— The process of molding
in sand by means of patterns embedded in
flasks containing sand, is substantially as fol-
lows : The flasks, which are box-like arrange-
ments provided with suitable handles by which
they may be lifted and moved around, are gen-
erally used in pairs — the upper flask being
commonly designated the "cope." and the lower
one. the "d'-ag" or "swivel." The patterns,
usually of wood, are made either in one piece

when the design of the casting is simple, or in
several pieces when the form of the casting
is more complicated. In molding, the drag is

filled with sand and the pattern embedded in it.

The cope is then placed over the drag and the
sand rammed in tightly around the pattern. The
pair of flasks is then turned over and the loose
sand taken out of the drag and replaced by
sand firmly rammed in its place. The flasks
are now returned to their original position ; the
cope is taken off and the pattern removed. The
cope is then replaced upon the drag, and the
mold is thus made ready to receive its filling

of molten metal. This is accomplished by pour-
ing the metal through suitably formed gates or
holes which extend through the cope and con-
nect with the molded spaces in the drag.

The use of a separate appliance for a drag
is very often dispensed with, the pattern being
embedded in a bed of sand upon the foundry
floor. This method is especially applicable when
a. large number of small castings are made at
each pouring. Also, very often the patterns are
made in two parts, that is, divided in the mid-
dle horizontally, so that one half of the mold
is made in the drag and the other half in the
cope. In the case of hollow cylindrical castings
such as water pipes and the tubes of heavy
ordnance, a cylindrical core of the proper di-
mensions is suspended in the drag mold before
the cope is placed in position, and the annular
space between the core and the interior walls
of the mold is filled in with the molten metal.

Molds are made either in green or in dry
sand. Those in green sand are suitable for
the making of small and simple castings ; but
molds in dry sand are employed in the produc-
tion of castings of large size and great intricacy
of design. In such cases, after the molds have
been finished, they are placed in drying ovens
until they are thoroughly dried.

Molding in Loam.— In this process, the molds
instead of being made by the embedding of pat-
terns in sand, are formed by means of cores
of metal or of brickwork which are covered
by several coatings of loam — mixed sand and
clay, to correspond with the form and dimen-
sions of the desired castings. An outer shell
constructed around the core thus thickened,
provides the annular space for the reception of
the metal. The method is especially applicable
to the founding of hollow cylinders, bells, and
statues. See titles Fouxdry and Forge Shop
Terms, and Ordnance, in this Encyclopedia.

Foundling, a child abandoned by its par-
ents, and found by strangers. Though infanti-

cide was not punished among the ancient nations,

with the exception of Egypt, where the child's

corpse was fastened to the guilty parent's neck
for three days and nights, yet natural feeling

would prompt parents to expose their offspring,

and leave their fate to accident rather than kill

them. They usually selected places which were
much frequented, where there was a greater
chance of the child being saved. In Athens and
Rome they were exposed in especially appointed
places. In the 4th century under the Emperors
Valentinian. Valerius, and Gratian. the practice
was prohibited. The Bishop of Treves in the
6th centuni' allowed foundlings to be placed in

a marble basin in front of the cathedral, thus
entrusting them to the care of the Church.
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In -87 a foundling hospital was established at

Milan: one was established at Paris in 1362, but
among the most famous of modern institutions

is the foundling hospital in Paris formally es-

tablished in 1670. It receives not only found-
lings strictly so called, that is, deserted children

of unknown parentage, but also deserted children

of known parents, and destitute children gener-

ally, as well as children pronounced incorrigible

by the courts or declared to be so by their parents.

England has no foundling hospital properly

so called ; all exposed children are brought up
at the expense vi the parish in which they are

found. The Foundling Hospital in London, es-

tablished by Thomas Coram, a master-mariner,
in 1739, was originally a hospital for exposed
and deserted children. It was for a time ex-
tremely popular, and was repeatedly assisted by
parliamentary grants; but the enormous increase

of abandonments, and the e-xpense which they
occasioned, produced such an alteration in public

opinion that the hospital was changed to what it

now is, a hospital for poor illegitimate children

whose mothers are know-n.
In the United States foundlings are usually

consigned to the county poor farm, but Found-
ling and Maternity Hospitals exist in the prin-

cipal cities. Foundling hospitals are said to

diminish not only the exposing of children, but
also to render infanticide and intentional abortion

less frequent. The objection that they contribute

to the corruption of morals, if they receive chil-

dren indiscriminately, and that they encourage
parents to rid themselves .of responsibility, is the

strongest which can be urged against such insti-

tutions, and is not easily answ-ered. In Massa-
chusetts foundling hospitals are legally forbid-

den. In New York city foundlings are sent to

Bellevue Hospital, and formerly were transferred

to the Infants' Hospital on Randall's Island or in

the borough of Brooklyn, to Flatbush. The rate

of mortality among them was alarming; in 1897
all children received at the Randall Island insti-

tution died before reaching the age of two years,

chiefly owing to the change of food and neglect

before and exposure during abandonment. At
baby farms, private institutions where babies

were hoarded for gain, the same conditions also

prevailed. The attempt to remedy these deplor-

able conditions has met with great success since

1899. The work is supervised by the Joint Com-
mittee on the Care of Motherless Infants under
the control of the State Charities Aid .Associa-

tion and the New York Association for Improv-
ing the Condition of the Poor, and their fifth

annual report for the year 1903 shows the

rate of mortality has decreased to 11 per cent as

compared with 55.9 per cent in 1899, the first

year of their work. Foundlings of whose parent-

age nothing is known are baptized alternately

Roman Catholic and Protestant, the Roman
Catholic children being in charge of the Guild of

the Infant Saviour, while the committee care for

the Protestants. In connection with this admir-
able work is an agency for providing situations

in the country for destitute mothers with infants.

The motlicring system has been long enforced in

the Chica.go Foundling Asylum, and is being
adopted in similar institutions throughout the

States. Consult: Folks, 'Care of Neglected and
Dependent Children' ('1901) ; 'Reports of the

Joint Committee on the Care of Motherless In-

fants' ; 'New York .Association for Improving
the Condition of the P'-or' (1903).

Foundry and Forge Shop Terms. The fol-

lowing list of terms includes some of the most
significant words and phrases commonly used in

connection with foundry and forge shop opera-
tions.

Angles.— Strengthening pieces which run around the
angular portions of castings.

Annealing.—-The subjection of brittle and non-elastic
metals to the action of long continued heat, which
eflfects a rearrangement of the uUini.-ite molecules, and
makes the metal tougher or more homogeneous. Steel
castings, old chains and rods, and other forms of ham-
mered work, which have been used for a long time,
arc improved by annealing; but, newly rolled plates
and bars, the fibrous condition of wiiich has not de-
teriorated, are weakened in tensile strengtli by the
process, .\nnealing is carried on by means of *' an-
nealing-ovens " into which the " annealing-pots '* con-
taining the articles which require to be annealed are
run, and exposed to the action of the heat for periods
ranging from several hours to several days as the cir-

cumstances may reciuire. The function of the an-
nealing-pots is the preservation of the contained arti-

cles from the action of the atmosphere during the
process of annealing.

Bars.— The stays or bridges placed in molding boxes
to support the sand which encloses the pattern. They
are purposely cast as rough as possible in order *o
insure the adherence of the sand. \'crtical or *' cope-
bars " have their edges kept about three-quarters of
an inch away from the pattern and about the same
distance from the joint of the box. " Flat-bars " or
"drag-bars" are placed in the "drag" or bottom-half
of the mold, and therefore, do not follow the outline
of the pattern.

Battering-off.— The finishing of the surfaces of forged
work by hammering while the metal is dropping to a
low red' or black heat.

Bead Slickers or Bead Tools.— Sleeking tools used by
niolders for smoothing the impressions of beaded work
such as the ornamental fillet or strip curved around
the edge of a casting.

Bedding-in.— The method of molding in which the pat-

tern is embedded in a bed of sand on the foundry
floor instead of being placed in a box mold and
" rammed-up " with sand.

Binders.— Rosin, glue, wheat and rye flour, linseed oil,

etc., employed for the purpose of giving strength to
" core-mixtures."

Blackening.— Pulverized charcoal, coal, coke, and
plumbago or graphite used by molders for sleeking

over tile surface of a mold in order to prevent the

castings from becoming " sand-burnt."

Black \\'asii.— A solution used on loam-molds and dry-

sand molds for the same purpose that blackening is

used in green-sand molds.
Blast.— The volume of air artificially forced into fur-

naces and forges by means of bellows, blowers, and
rotary fans, to accelerate the combustion.

Blowers.— Machines employed for the production of

blast, ventilation, etc. The principal forms consist of

blowing cvlinders and pistons, and the rotary blowers

or centrifugal fans which are operated by power
driven belting. Ordinarily they deliver a blast rang-

ing from four to six ounces, approximating to a pres-

sure ranging from seven to ten inches as indicated by

the water gauge.
_ . . . .,

Blow'ioles.— Hollow cavities in castings caused by the

presence of bubbles of air. or gas in the mold due to

imperfect venting. When of a bluish color, they in-

dicate the presence of sulphur in the met.al.

Bottom Board.— The board on which the joint of a

pattern is placed when it is being rammed-up, cither

to sustain a weak pattern, or to make the molders
*' sand-joint." ... ,,,./ 1.1

Bottom Part.— The " drag or bottom-half of a mold.

In " bedding-in " work, the portion of the mold m
the foundrv floor.

. .

BuRNlvG-oFF.— -X process of tempering springs. 1 ht

spring to be tempered is first hardened by immersion

in linseed oil. When cold, it is taken out and the

adhering film of oil ignited and allowed to burn ott,

thus producing a temperature of at least 600 hahr

which draws the temper of the spring and coats it

with a black surface that makes it practically rust

BURN^NG-ON.-The replacing of a '"•^'j^""" ."^
*"fH".

plete portion of a casting. A mold of the portion

which is to be burned-on is, nlaced in the P™P" Pf
j

tion aeainst the main castm". and the molten metal

poured in. The metal is allowed to flow over the

broken face of the casting and out through a gate at

the side of the mold, until the broken face is in a

st.ite of local fusion. The gate is then stopped, and
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tfee metal allowed to ciio'. Perfect amalgamation is

attained by the method.
Case Hardening.—The treatment by which wrought-iron

is hardened on the surface. It is first heated to a
red heat in the presence of carbon, and absorbs
enough of the carbon to transform it into steel on
the outside. It is then chiiled suddenly to harden the
steel.

Chaplet.— The metallic devices used for supporting the
" core " of a mold. Chaplets are of various forms—
the single-headed chaplets, the double-headed chaplets,
the spring chaplets, and the adjustable chaplets. They
are placed under the cores to support them, or above
the cores to hold them down, or qt the sides of the
cores to enable them to resist the lateral pressure ex-
erted by the flowing metal.

Charging.— The supplying of furnaces with fuel and
ores. In a reverberatory furnace, the " charging-
door " or the opening through which the charge is

introduced, is located at the side; while in a blast

furnace or cupola, it is located near the top at the
level of the charging platform.

Chart Method.— A method for computing the weight
required for holding down the cope and core against
the raising eflfort of the head of flowing metal. It

consists in the drawing to scale the outline of the
form and size of the lifting surface, and the height
of the fluid head, and computing from the figure thus
obtained, the cubical contents, which multiplied by the
decimal .26 gives the data for the necessary weight.

Chills.— Metallic molds into which specially mixed
molten iron is poured for the production of chilled or
surface hardened castings. They are made of a
quality of iron of sufficient strength and ductility to

allow for the alternate expansion and contraction to

which they are subjected, otherwise they would not
last longer than one heat. Chills used for casting
chilled-roiis are made in sections. '* Contracting-
chills " are used for casting chilled car wheels, and
are so constructed, that as the metal of the wheel
cools and contracts, the chills close in and keep in

constant contact with it.

CixDER-BED or CoKE Bed.— The first layer of coke
placed in a cupola previous to the introduction of the
iron. Its weight bears a definite relation to that of
the iron, but varies with the condition of the furnace.
The term " cinder-bed " is also applied to the beds
of cinders sometimes placd under the molds and with
which the vents are connected.

Cl-^mpikg.— The weighting down of the cope of
_
a

closed mold preparatory to *' pouring," to prevent its

raising by the lifting force of the metal. It is accom-
plished by means of various forms of clamps and
weights, the latter consist of piles of pig-iron piled in

separate pigs on the cope, or cast-iron bars ranging
from 1,000 to 2,G0o pounds in weight, which are
hoisted into position by a crane.

Cleaning or Cleaning-up.— The smoothing of the sur-

faces of a foundry mold with trowel and cleaners,

and blackening, preparatory to *" closing " and ** cast-

ing." Also, the removal of sand from castings by
means of wire brushes and files, by means of tum-
bling-barrels, and by various pickling processes.

Closing-up.— The placing on of the top-box or cope of
a mold in readiness to pouring in the molten metal.

Cold Shuts.— When cast metal pours thick, or when
it is poured into the mold too slowly, it is liable to

thicken and partly solidify in those portions of the
mold where the casting is thin, thus preventing the
metal which follows from properly amalgamating with
it. The imperfectlj- united contact surfaces thus
formed are called '* cold-shuts," " cold-shorts," or
" cold-shots."

Cope.— The top-box or upper-half of a green-sand mold.
Cck-e.— A body of green or dried sand placed in a mold

to exclude the central or inner portion of a casting.

They are made either in boxes called " core-boxes,"
or struck to shape upon a revolving bar. a mixture
of loam being used for the body, and the required
outline imparted to it by revolving it against the
bevelled edge of a templet board called the " loam-
board."

Drawing of Patterns.— The lifting of patterns from
the sand. Also called " rapping," " delivery," etc.

Drawing Plates.— See Rapping.
Drawing of Temper.— The heating of steel to redness
and then allowing it to cool slowly in the air. The
reverse of " hardening " and " tempering."

Drop Forcing.— The method of forging iron by driving
or pressing it into a die placed under a drop hammer.
It -s employed when a number of forgings of the

same pattern are required. A great deal of this class

of work is now accomplished by the use of steam-
hammers and forcine-presses.

Fagoting.— The piling up of lengths of puddled bar-

iron in fagots or bundles for the purpose of reheating

and rolling.

Feeding.— When molten metal cools, the outside por-
tiuns will set first, while the inside portions will re-
main fluid for some length of time. As the inner
portion cools, it will contract and shrink upon itself
and leave a depression on the top face of the casting.
To avoid this condition the heavier portions of the
casting are fed with metal through a small rod called
the " feeding-rod," inserted through the runner or the
riser, which by its motion keeps a passage open for
the inflow of the fresh metal introduced to compensate
for the contraction. The metal used for this purpose
is called the " feeding-head."

Flask.— The box which holds the sand in which the
pattern is ramraed-up in the making of a mold.
Flasks are made either of wood or of metal, and are
parted horizontally into two or more sections. In a
mold composed of two parts, the lowermost or the one
which is molded first is called the *' nowel " or
" drag." and the uppermost or the one which is on
top when the casting is poured, is called the " cope."
When a flask consists of more than two parts, the
sections between the cope and the drag are called
** cheeks " or "intermediates." JTIasks are provided
with two loose covers called top and bottom boards,
and they are designated as " two-part flasks," " three-
part flasks." " four-part flasks," etc., according to the
number of the component parts.

Floor Rammer.— A flat-ended iron tool employed for
ramming over large surfaces of sand.

Fluxes.— Substances used in a smelting, or in a melt-
ing furnace for combining with the earthy and other
infusible matter present in ores, and which require to
be separated from the metal, and which cannot be
rendered fluid by itself at the temperature of the fur-
tiaces. The flux most widely used is a carbonate of
lime in the form of limestone, clam and oyster shells^
chalk, dolomite and calcite. Magnesia, fluorspar, feld-
spar, and calcspar are also suitable for this purpose.
This by-product of the furnaces is called '* slag."

Forge.— The structure upon which a smith's fire is
maintained. Forges are constructed of brick, of brick
^nd iron combined, or entirely of iron. A forge con-
sists of a hearth, tuyere, chimney, bonnet, and troughs
for water and coal. The blast is produced either by-
bellows, or by rotary blowers and fans.

Gaggers.— Short, conical projections cast upon the core-
plates arid the plates of loam-molds for the purpose
of assisting the adhesion of the loam. The terra is
also applied to the hooks of cast-iron or of wrought-
iron which are hung from the cross-bars of a molding
box into the mold to prevent the sand from sliding
out when the cope is lifted. They are necessary when
the body of sand is more than sixteen inches square
in area.

Gate.— The opening in the sand of a mold, which con-
nects the " sprue " with the interior of the mold.
The sprue is the orifice through which the molten
metal is poured into the mold. Both terms are also
applied to the bodies of metal which occupy the re-
spective passages after the casting has been poured.

Hardening.— The hardening of a metal is the result of
an increase in its density. Few metals are capable
of being hardened. The hardening of steel is effected
by heating it to a cherry-red temperature and then
chilling or cooling it suddenly by plunging it in
water, oil, or other suitable solution, or by exposing
it to a cold blast. The degree of hardness that may
be attained depends upon the suddenness of the chill-
ing. In hardening and tempering tools such as ma-
chine knives, taps, long twist-drills, reamers, milling
cutters, etc., the danger of warping them by uneven
heating, or by cold draughts, is avoided by heating
them in special hardening and tempering furnaces.
See Case Hardening and Tempering.

Lifting.— The drawing out of a pattern from a mold.
Also applied to the raising up or springing up of the
cope or top-part of the mold caused by the pressure
due to the head of the molten metal. This tendency
is counteracted by the use of screw-bolts, clamps, and
dead-weights. See Clamping.

Loam Work.— The making of molds in loam, as dis-
tinguished from that of molding in sand. The loam
used in foundries consists of a mixture of clay, sand,
and horsedung. ground up with water by means of a
form of mortar mill called the " loam-mill." When
cold, the loam has sufficient consistency to be struck
up to any desired outline by means of a "loam-
board." See Cores.

Lvcopode.— A material used for *' parting."
Match-plates.— A match-plate is a wooden board or

plate of metal on the opposite faces of which two
different portions of a pattern are attached. When
the boxes containing the impressions are brought to-
gether, they constitute a complete mold. In some
cases they are very useful for facilitating the making
of joints, but they are generally used for making
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molds for castings having plain outlines, without
sharp corners, cores, or projections.

AIoLD-BOARDS.-- Hoards used for making molds for small
castings having irregular joints. Tlieir chief advan*
tagc consists in the saving of time and labor in form*
ing the juints. They are made of various kinds of
material, i he wooden mold-board is carved out in
the oesiied shape of the joint. The plaster of Paris
mold-board is used in casts where the jjatlern is very
crooked, and where the other types cannot be made
as cheaply, or to fit with the same amount of accu-
racy. The sand-and-composition mold-boards are the
kind generally used, and obviate the necessity of
raniniiiig the sand. The composition consists of
twenty parts of fine dry sand to one part of litharge,
tempered with linseed oil. The match-plate is a form
of mold-board.

Molding or Founding.— The making of molds for
metal castings. The molds are made in sand, loam,
and plaster of Paris, with or without the aid of pat-
terns. There are three classes of molding — green-
sand molding, in which damp sand is used, and the
castings are made in damp molds, or in molds the
surfaces of which have been "skin-dried;" dry-sand
molding in which the damp sand molds are thoroughly
dried in an oven preparatory to casting; and loara
molding. See Loam W ork.

Molding Sand.—-Sand is used for molding, in prefer-
ence to all other materials, on account of its refrac-
tory nature, which enables it to resist the destructive
action of molten metal at high temperatures; on ac-
count of its porosity, which allows the free escape of
the gases generated in casting; and on account of its

peculiarly compact and adhesive properties, which not
only permits of its being molded to any desired shape,
but also enables it to resist a great amount of pres-
sure exerted by a liquid. The best molding sand is

obtained from the coal measures, and the later red
sandstone formations. Sand from the green-sand and
chalk formations is also very satisfactory. The most
suitable sand is that which contains a large percentage
of silica, with alumina and magnesia present in srnaU
quantities. The various grades of molding sand are
designated as green-sand, dry-sand, core-sand, facing-
sand, and parting-sand, according to the purposes for
which they are used.

Odd Sides.— See Mold-boards.
Parting.— The act of separating the different parts of a

mold-box. Also applied to the process of making the
sand-joint between two contiguous mold-boxes. Also
to the joint itself.

PoURiNc;.— The filling in of a mold with molten metal
in making a casting.

Print.— A projection placed upon a pattern to indicate
the position of a cored hole, and to form an indenta-
tion for the reception of the end of the core. *' Pnck-
et-prints " and *' parallel-prints " are used at the sides
of the patterns.

Rapping.— The process of loosening a pattern from the
sand previous to its withdrawal therefrom. This is

effected by inserting the pointed end of the *' rapping-
bar " into the " rapping-hole " bored in the pattern or
in a plate of malleable iron called the " rapping-
plate," screwed or. the face of the pattern. Small
round-faced wooden mallets, called " rapping-mallets,"
are used in the actual process of withdrawal, which,
unless carefully performed, will not only damage the
pattern, but will enlarge the molds of small castings
to a very appreciable extent.

Riddle.— .A coarse sand sieve of about half-inch mesh,
used for sifting coarse and old sand.

Riser or Air Gate.— A vertical opening which extends
from the mold, through the cope, to the outer air.

When it fills up with the molten metal it indicates
that the mold itself is full.

Tempering.—-In foundry work, it is applied to the
process of mixing various grades of sand. In forge
shop work, it signifies the imparting of a definite de-
gree of hardness, or elasticity to steel. It is effected
by either raising or letting down the metal to a cer-
tain temperature and then cooling it from that tem-
perature by plunging it in water or oil. The degree
of temperature is indicated by the various colors as-
sumed by the steel during the heating part of the
process. It may also be determined by the flashing
point of a fat.

\'enting.— The piercing or honeycombing of the sand
of a mold b^ means of a long wire-rod, one-eighth or
one-quarter inch in thickness, thrust in all directions,
for the purpose of allowing the free escape of the
pases generated by the decomposition of the moisture
in the sand by the heat of the inflowing metal.

For further information relative to the va-
rious processes such as riveting, welding, boring,
etc.. which form an important part of foundry
and forge shop work, see articles under the

titles, Boiler Shop Terms, and Workshop
Terms, in this Encyclopedia.

\VlLLl.\M MOREV, Jr., C. E.
Consulting Civil and Mechanical Engineer,

Foundry Practice. Casting.— The casting
of brass has been practiced from the earliest

times and is mentioned in the oldest books of
the Bible. Bcfurc the year 1300 wrought iron

was made directly from the ore. It is nearly
pure iron antl cannot by ordmary methods be
made sufficiently lliud to run into molds. By
special methods in recent years it is made into

steel castings (q.v.). At ordinary casting tem-
peratures it is pasty and can be forged into

various shapes. After 1300 cast iron was made
which in addition to iron contains sufficient

carbon and silicon to lower its melting point so

that it can be made fluid. The presence of
phosphorus, sulphur and manganese also influ-

ences the quality of cast iron. Until 1700 cast-

ings were generally made directly from the blast

furnace in which cast iron was made from the
ore.

The first casting known to have been made
in America was a small round bottomed kettle

with a cover. This was made at Lj-nn. Mass.,
in 1642 at the first blast furnace erected in this

country. During the latter part of that century
cast iron was rcmehed in crucible and in 1722
a French founder made the first orimitive
cupola in whicli tiie fuel and iron were placed in

alternate layers. Foundry practice dates from
that time. Before the beginning of the last

century rarely more than a single casting was
made from one pattern. Each new form
required a different treatment.

The only foundry equipment until recent
years was the cupola, a blower, a gib-crane,
ladles, cleaning mills, sweeps for loam work and
the moldcrs individual tools: a shovel, bellows,
rammer, and trowels, some of which are called
slicks. By the duplication of castings from
patterns in later years moldcrs have become
expert in special classes of work, especially
when working by the niece. When large num-
bers of a single kind of castiners are to be made
a molding machine can be employed advantage-
ously and these are rapidlv coming into use.

Machines can be operated with comparatively
unskilled labor. Modern foundries are equipped
with electricity and compressed air. travelling
cranes and trolleys, which are used to trans-
port materials, and to do the heavier nart of the
moldcr's work. While permanent metal molds
are used for the softer metal castings, they
have not been made successful for brass or
iron.

Sand of various "^radcs is x\^e<\ Imost uni-
versally for molds and the founder's art consists
in the making of sand molds. Molding sand
is a mixture of silica sand and clav with from
10 to 15 per cent of impurities. It is strong if

when dampened and pressed into shape it will
not fall apart. Fine sand gives light castings
a smooth skin. Heavv castings require a coarse
ooen sand. The reddish color of molding sand
comes from iron oxide. After the castings are
removed from the sand it is shoveled into a
row. then with the shovel, opened up and
.^prinkled evenly with water. The next morn-
ing beginning at one end the he^n is cut over,
giving each <;hovclful a twist to scatter the
sand evenly over a new heap. About once a
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week enough new sand is added to make uo for
what is burned out.

Molding.— The different branches of mold-
ins; have much in common. We will describe
the simplest form and then show where the
cither forms differ.

Bench Molding.— The patterns for toys,

hardware, small oarts of stoves, light malleable
iron, and many brass castings are made of
metal, gated together so that the card of pat-

terns is handled as a single piece, ilelted iron
is poured into a vertical sprue and runs to the

mold through horizontal passages called gates.

The card of patterns is bedded in a mold-board
called a match which closelv conforms to every
parting or horizontal edge of the pattern.

The molder works standing, his match of
patterns being placed on a frame or bench,
with his heap of sand beneath and at the side.

The mold is made in a snap flask, the lower part
of which is the drag and the unoer part the

cope. These are guided together by flask-pins

and both are hinged at the corner and hooked
together at the opposite corners. The pattern
is thoroughly brushed when the drag is inverted
on the match. About half an inch of sand is

riddled over the surface of the pattern. The
drag is then heaped up with sand with a shovel.
Then with a hand rammer, about 13 inches
lon.g. in each hand, the molder penes the edges
of the drag twice around with the flat pene of
the rammers, and levels off the surface with
the side of the rammers. With the round butt
ends the whole surface is rammed solid. The
surplus sand is struck off with a straight edge,
a little sand is sprinkled over the surface and a
bottom board is rubbed to a fit. This with the
drag and match are rolled over and the match
is lifted off leaving the pattern bedded in the
sand, when all loose sand is blown off with a
bellows, and necessan,- repairs are made with a
slick. The cope is put on, the sprue pattern is

set on a pin in the gate pattern and a little

parting sand is dusted over the surface. This
burned parting sand cleaned from castings,

prevents the cope from sticking to the drag.

The cope is rammed the same as the drag,
the loose sand brushed off. the sprue removed
and the hole smoothed with the fingers. The
cope is lifted and placed on edge just behind
the drag. The pattern is drawn and is held in

the left hand while a bag of charcoal facing is

shaken over the mold with the other. The pat-
tern is printed back, rapped and drawn. The
cope is then renlaced on the drag, the flask is

unhooked and the sand mold with its bottom
board is set on the floor.

A molder in seven hours will make from 70
to 150 molds. They are stacked two or three
high. Wooden frames or jackets are slipped
over some molds to prevent the iron from
bursting out at the sides. In pouring the molds,
cast iron weights with slots in them to expose
the sprue holes, are placed on the row of molds
nearest the bench to prevent the iron from rais-

ing the cope. These weights are changed as
fast as a row is poured.

Floor Molding. (Stove plate, etc.) — Each
piece is molded in a wooden or in an iron
flask. The cope is barred with cross bars six

or seven inches apart, with the lower edges con-
forming to the shape of the inside of the pat-

tern and about one inch away. If the bars are
Vol. 7—s

of iron they have holes cast in them and if of
wood nails are driven in the lower edges to pre-
vent the sand from dropping out The pattern,

usually of iron, is fitted to a wooden mold-
board. The gates are generally separate from
but set against the pattern. Whenever possible

flat gates are used.

The molder's floor is perfectly level and gen-
erally of brick or cement. The sand heap ex-
tends the whole length and the flasks and mold-
boards are piled at one side.

The pattern on its mold-board is placed on
the front of the floor. The pattern is brushed,
the drag is inverted on the board, sand is

riddled on and then heaped up with a shovel.
The rammer for all floor work is about four

feet long with a metal pene and butt. Sand is

pcncd twice around the edge of the flask to pre-
vent the iron running out and to make a hard
parting. The sand is leveled with the hand and
then stepping on the sand, by a series of back-
ward jumps, the molder jumps it off, in rows
lengthwise and crosswise. He then butts it all

over, a little harder under the gates. He fits

the bottom board, then removes it, cuts gutters
across especially under where the gates will be
and runs a vent wire one-eighth of an inch in
diameter all over the drag nearly to the pat-
terns. Then replacing the bottom board and
clamping together the bottom board, drag and
mold-board the mold is rolled over. After
knocking the clamps off, the molder removes
the mold-board, puts on the cope, and fastens
it to the bottom board with clamps opposite
each sprue. The sprue pattern is put in place,
sand is riddled on, and then shoveled one quar-
ter full. Then with a hand on each side of each
bar, the sand is tucked with the fingers under
the bar and around the sprues. The cope is

heaped with sand and is pened around the sides
of the cope and on each side of each bar. Then
the sand is gathered by the hands between the
bars and jumped off. The molder cleans the
bars of sand and butts the sand all over, being
careful not to hit the bars or the sand will not
lift.

All loose sand is brushed off the surface of
the mold and the sprue is removed. Metal
wedges are pressed in between cope and drag at
each corner, the clamps knocked off, and the
wedges pushed clear in. The cope is rolled up
nearly pernindicular and held there by an old
file or piece of rod. The sprue is taken out and
with a bellows all loose sand is blown from the
drag and from the front and back of the cope.
The sand is sponged at the edges of the pattern
and the set gates.

After the pattern is drawn lead facing is

dusted from a bag all over the mold to prevent
the sand burning into the iron. Then charcoal
facing is dusted on to prevent the lead sticking
to the pattern. After printing the pattern back
in the mold the set gates and pattern are drawn
and the flask is closed and clamped. The iron
should be poured as dull as possible to prevent
the sand from burning into the iron. In the
molding thus described the man molds the same
piece over and over and becomes very expert,
and generally working by the piece makes very
good wages.
General Jobbing and Machinery Castings.

;

(Roll Over Work.) — The previous description
"

applies to this class also. Patterns are eenerallv
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of wood and are made one-eighth inch per foot

larger than tlie casting to make up for shrink-

age. The pattern tapers at least one-eighth inch

in a foot to help in drawing the pattern. Any
overhanging parts of a pattern must be held by
dowel-pins and such parts are drawn after the

other part of the pattern is out.

It is better to have iron enter a mold from
the bottom and for this purpose the sprue passes
down to the bottom of the pattern and across to

the mold through a hollow core molded into the
drag. One or more risers are placed on the

highest points of the mold through which the

iron will rise after the mold is full. Dirt and
gas will rise also and the riser may be large

enough to allow churning with a rod to keep
open a channel to the centre of the casting and
through which melted iron may be poured to

prevent spongy spots forming in the parts that

cool last.

Flasks may be of three or more parts. Deep
molds are rammed up in courses and harder in

the lower portions to resist the head of metal.

No soft spots, causing swells, or hard spots,

causing scabs, must be made near the pattern.

For heavy work about one inch of sand mixed
with seal coal (ground bituminous coal) is

riddled on all surfaces of the pattern to make
a smooth casting.

When possible a pattern is inade in two
parts, divided at the parting line, allowing the

drag part to be laid on a flat board. When an
odd job is made without a mold-board a cope
is inverted on a bottom board and rammed with

sand and struck off. The pattern is roughly
bedded in this sand.

Parting sand is thrown over the surface and
the drag is rammed up. Then the mold is rolled

over, the cope is taken off and the sand shaken
out. The drag is then finished and the cope put

on and the mold is finished.

Where there are deep places in the pattern

the molder tucks sand around large nails with
the heads down near the pattern, or sticks called

soldiers, or gaggers, L pieces of rod or of cast

iron the toe being near the pattern and the long
end along the side of the bars. These must be
tucked with the fingers and pened thoroughly.

The molder then finishes the cope, venting thor-

oughly, especially around the sprues.

Molding by Bedding In.—In the foundry
floor are pits filled with molding sand level with

the floor. A hole is dug in this sand to take

the pattern, around which the sand is packed.

To allow for the escape of gas generated by a
large quantity of iron, the hole is dug deeper
than required for the pattern and a bed of very
fine cinders is packed and connected by a pipe

with the surface of the floor. The cinder bed is

covered with sand. If the pattern is not deep
or ii.: open sand molds, the sand is leveled off

even with the floor. Sand is packed in four

small piles at the corners of the bed and two
straight edges are leveled on these piles. Sand
is tucked solid about these straight edges.

Sand is then shoveled inside and outside and
rammed hard outside the straight edges. The
sand between is struck off.

After the molder has riddled sand three-

quarters of an inch thick over the whole sur-

face he places two strips about eight inches long

and one-quarter to one-half inches thick on the

ends of the straight edges. With a third

straight edge on these strips he with his helper
presses down tirst one end of the straiglit edge
and then the other, moving across the bed, mak-
ing all of an even hardness. He strikes off and
vents all over the surface down to the cinder
bed. Then with a fine sieve, a little facing sand
is riddled over the whole surface and it is

smoothed with a trowel. Strips of wood equal
to the thickness of the casting are laid on the
bed to represent tlie outside of the casting and
the outside of the mold, and the gates are built

up with sand. If pins or lugs are required on
the lower surface, a pattern for them is pressed
into the sand at the required points. A casting
more than three inches thick is' made with a
cope.

Bedding In with a Cope.—If the upper sur-
face of a casting is to be perfectly flat the cope
with sprue holes inay be rammed on any flat

surface and can be set on the mold already
bedded in tlie floor.

If a pattern with an uneven top surface has
been bedded in the floor a cope is set in place
and stakes are driven about it in the floor to
insure its location, and the rope is then rammed.
To raise the cope, flat boards are laid on the
sand and with crowbars the corners are started,

then it is lifted with the crane.
The cope is replaced and held down with

iron weights so tliat the head of metal cannot
raise it. Very large and complicated molds can
be made in green sand. The mold may be
formed by templets and by parts of patterns.

Sand may be built out from the sides by in-

serting anchors, or separate cores may be used.
Such molds are faced by painting on lead fac-

ing with a camel's hair brush or by rubbing
facing on with the hand.

Dry Siind Molds.—These are made from
sand richer in loam than that used for green
sand molds. They are made in iron flasks with
iron bottom boards. The molding is substan-
tially the same as green sand except that all

joints are bevelled back from the mold so that

when the cope is put on tlie edges will not
crush. This causes a fin on the casting which is

chipped off. The cope and drap are placed in

an oven and thoroughly dried. Dry sand cast-

ings are more sound than if made in green sand.

Skin Dried Molds. (To obtain the advan-
tages of dry sand molds, and of green sand
bedded in work.)—Ordinary floor sand is used
for the mold except the two inches of sand
which faces the mold which is as rich in loam
as for dry sand work. If the surface of an or-

dinary mold is to be only slightly dried, mo •

lasses water or thin clay water may be sprayed
on the surface to make it strong when dry. A
mold when finished is generally skin dried to a

depth of one or more inches. Iron baskets filled

with burning charcoal are hung in different

parts of the mold or heated plates may be held

near the surfaces or gas flames may be directed

against the surfaces.

Loam Moldin.i;.-—The bod}' of the mold is

built on iron plates with ordinary red brick

laid in black mud, which is ordinarv floor-sand

mixed with clay wash. Some mix sawdust with

the mud to make it porous and to heln in dry-

ing the mold. Straw is sometimes laid in the

joints for the same purpose. Pushing a vent
wire between the joints also p'ives vent. This
body is built about three-quarters of an inch
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away from the surface of the finished mold. On
the brick surface is spread loam which is a
mixture of sand, clay and water. This is faced
off with trowels or sweeps. If the mold is cir-

cular such as a cylinder or a kettle, a spindle is

located at the center of the mold. On this is

fi.xed arms on which are fastened sweeps or

templates. Made up cores are also used for

giving shape to parts of the mold.
The outside or the inside of the mold with

the bottom can be finished first as is most con-

venient. It is then taken to the oven by the

crane. While this is drying the other part is

built up and finished and dried. All parts are

then put together, the bottom and top plates

being bolted together with rods. A crib is built

about the mold with steel or cast plates bolted

together. Sand is rammed between the brick

work and the casing, as hard as possible, form-
ing also the gates for taking iron to the bottom
of the mold. Water pipes and other specialty

castings are made in iron molds fitted for the

purpose and molding machines are used to a

great extent for such work.
Every different pattern oresents problems

which require different treatment. Books on
molding generally consist of descriptions of the

making of molds for special castings and of
difficulties encountered, but the ingenious meth-
ods familiar to all skilled molders are not de-

scribed. One of the best descriptions of ordi-

nary special processes is found in 'Appleton's
Dictionary of Mechanics' under "Casting".

Cores are used in all classes of molds. An
iron anchor may be coated with green sand and
set in a mold. Dry sand cores are made of

silica sand mixed W'ith a binder such as floor,

rosin or oil. When baked these binders make
the core hard and strong, and the melted iron

burns the binder so that the core sand falls out
when the casting is cold. Cores are generally

made in bo.xes. Wires or iron frames are
molded in to give strength. Cores are vented
by making channels with wires or by molding
in a core and then drawing it out. For in-

tricate cores cords of beeswax are molded in

which melt out in baking. Cores are located by
core prints in the mold left by the pattern and
are held in place by chaplets of various shapes
placed beneath to prevent sagging and above to

prevent the iron from raising the cores. Nails
forced into the mold are often used, the core
resting on the heads. Tinning chaplets prevents
rtisting and helps the iron to fuse their surfaces.

Melting Iron.— Iron is melted in a cupola, a

firebrick lined vertical cylinder in which is

charged layers of coke and iron. A blower
forces air through tuvers near the lower end.
The melted iron is tapped out at the front into
fire clay lined ladles and taken to the mold by
hand ladles or by crane. For very large cast-

ings several cupolas are used and melted iron
may be held in large ladles for some time while
more is being melted. Air furnaces are also
used for heavy castings.

Quality of Iron for Castings.— Silicon

softens cast iron and decreases shrinkage, there-
fore a standard measure of shrinkage tells

whether more or less silicon is needed. Strength
depends very largelv upon the size of grain,

which is not wholly dependent unon the chem-
ical comnosition. A thin portion of a casting
shrinks more and sooner than a thick part which

often causes fracture. It has been erroneously

said that cast iron expands at the instant of

solidification.

Iron becomes rigid at the surface of the

mold while the central part is fluid. When all

is solid, and just about as it ceases to be red
hot, the casting expands more or less at the

same time that carbon crystallizes into graphite.

In a casting one inch square this expansion
occurs about 15 minutes after the iron enters

the mold but in a casting four inches square it

occurs two hours after. This expansion at dif-

ferent times of parts of a casting of varying
thickness, at the same time that the casting is

shrinking unevenly from the loss of l.;at, pro-
duces severe strains which often fracture the
casting. The remedy is to make all parts of
equal thickness and to uncover thick portions as

soon as solid. Willi.\m J. Keep,
Author of 'Cast Iron', etc.

Fountain, or Artificial Fountain, in

hydraulics, a machine or contrivance by which
water is violently spouted or darted up ; called

also a jet d' eau. There are various kinds of
artificial fountains, but all formed by a pressure
of one sort or another on the water, namely,
either the pressure or weight of a head of water,
or the pressure arising from the spring and elas-

ticity of the air, etc. When these are formed by
the pressure of a head of water, or any other
fluid of the same kind with the fountain or jet,

then will this spout up nearly to the same height
as that head, abating only a little for the resist-

ance of the air, with that of the adjutage or
pipe from which the water spouts, etc., in the
fiuid rushing through; but when the jet is pro-
duced by any other force than the pressure of a
column of the same fluid with itself, it will rise

to such a height as is nearly equal to the altitude

of a column of the same fluid, whose pressure
is equal to the given force that produces the
fountain. In ancient Greece every principal town
had public fountains or conduits, some of which
were of handsome design and of beautiful execu-
tion. The most famous of these were at Megara,
at Corinth {the Pireiie and the Lerna), in the
sacred wood of ^-Esculapius, at Epidaurus, and
the two at IMessina called Arisinoe and Clep-
sydra.

The ancient fondness for fountains still exists

in Italy and the East. The French are celebrated
for their fountains, but Italy, more particularlj'

Rome, is still more so. The fountains of Paris
and of the Tuileries, of the orangery at Ver-
sailles, at St. Cloud, and other places in the
neighborhood, are splendid structures. The
principal and most admired fountains at or near
Rome are those in front of St. Peter's, of the
Villa Aldobrandini at Frascati, of the Termini,
of Mount Janiculum, of the gardens of the Bel-
vedere, in the Vatican, of the Villa Borghese,
which has also in the audience chamber a
splendid fountain of silver, five Roman palms in

height, ornamented with superb vases and flow-
ers; the fountains of Trevi, the three fountains
of St. Paul, of the Aqua Acetosa, etc.

In the United States the ornamental type of
fountain is the one in common use. Large
display fountains were attractive features of
the Centennial Exhibition, and at the Chi-
cago World's Fair and Buffalo Pan-Ameri-
can E.vposition. .'\mong these was the Foun-
tain of the Republic of Chicago, which was
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designed by MacMonnies, and at Buffalo

were costly examples dedicated to Man, Na-

ture Progress, etc. In Central Park, New
York; Fairmount Park, Philadelphia; Lincoln

Park, Chicago; Golden Gate Park, San Fran-

cisco, and other large parks, will be found

numerous fountains of elaborate design. In all

the larger cities drinking fountains for men and

animals have been erected by individuals and

local humane societies.

Fountain Pens. See Literary L.^bor-sav-

ERS.

Fountains Abbey, one of the largest and

best-preserved monastic edifices in England, in

the West Riding of Yorkshire, 3 miles south-

west of Ripon. Founded for Cistercians in 1132,

it was not completed till the i6th century, and

thus presents examples of every variety of style,

from Norman to Perpendicular.

Fouque, Friedrich Heinrich Karl, fred'riH

hin'riH karl foo-ka', Bakon de la Motte, Ger-

man poet and novelist: b. Brandenburg 12 Feb.

1777; d. Berlin 23 Jan. 1843. He was a grand-

son of H. A. Fouque fq.v.) ; served as lieutenant

of the Prussian guards in the campaign of 1792,

and was present in 1813 at the most important

battles in the War of Liberation. As a writer

he is remarkable both for variety and fecundity,

and has published poetry in almost all its forms

— dramatic, epic, romantic, etc. Several of his

short romantic tales in prose, such as 'Der Zau-

berring,' <Aslauga's Ritter,' but more especially

his *Undine,' enjoy an extraordinary popularity.

The last mentioned tale, a charming mixture of

fairy ideality, the reality of humble life, and

the glow of chivalry, has gone through many
editions, and has been translated into every

European language. It must be admitted that

Fouque, while possessing many of the virtues of

the romantic school, was guilty of all its ex-

travagances, and that the descriptions of chival-

ric and feudal life, in which he delighted, are

mere fancy pictures.

Fouque, Heinrich August, hin'riH ow'-

goost. Baron de la Motte, Prussian general;

b. The Hague, Holland, 4 April 1698; d. Bran-

denburg 2 May 1774- Fouque possessed the con-

fidence of Frederick the Great; and the 'Me-

moires du Baron de la Motte Fouque' (1788, by

Biittner, the secretary of Fouque), which con-

tain his correspondence with Frederick the Great,

are of great interest.

Fouquet, foo-ka, Nicolas, French states-

man. Viscount de Melun and de Vaux, and

Marquis of Belle Isle; b. Paris 1615; d.

Pignerol 23 March 1680. He received in 1650

the important appointment of procureur-general

to the parliament of Paris, and three years later

was advanced to be superintendent of finance.

His rapid advance made him ambitious of suc-

ceeding Mazarin as first minister, but he had a

formidable rival in Colbert. Fouquet's plans

were, however, brought to naught ; for in the

first place Louis himself took the reins of power

into his own hands when they slipped from the

grasp of the dead cardinal, and in the second

place, instigated thereto by Colbert, he suddenly

arrested Fouquet in September 1661. After a

trial extending over three years, Fouquet was

sentenced to perpetual exUe and the loss of all

his property, but the sentence was afterward

altered to life-long imprisonment. From the

circumstance of his imprisonment at Pignerol,

Fouquet, in spite of the fact that he died in 1680,

has been identified with the Man With the Iron

Mask (q.v.), who, however, lived till 1703.

Fouquier, foo-ke-a, Henry, French pub-

licist: b. Marseilles i Sept. 1838. After study of

law and medicine he became a journali.st in

Paris, general-secretary of the prefecture of Mar-

seilles (1870), and director of the press in the

ministry of the interior. He wrote much for the

Figaro and XIX. Sii^clc, but particularly for Gil

Bias, under the pen-names "Colombine" and

"Nestor," and was a founder of the Echo de

Paris. In 1889 he was elected deputy for Alpes-

Maritinies. His articles have been collected in

several volumes under such titles as 'Etudes

Artistiques' (1859); <Au siecle dernier' (1884);

*La sagcsse parisicnne' (1859).

Fouquier-Tinville, Antoine Quentin, an-

twari ken-tan foo-ke-a tan-vel, French revo-

lutionist : b. Herouelles, near St. Quentin, 1747 ; d.

Paris 7 May 1795. As a member of the revolu-

tionary tribunal he distinguished himself by his

alacrity in pronouncing the verdict of guilty,

and attracted the attention of Robespierre, who
gave him the office of public accuser before this

tribunal. The victims now became numberless.

Fouquier drew up the scandalous articles of ac-

cusation against the queen, Marie Antoinette.

His thirst for blood seems to have been increased

by gratification, until it became a real insanity.

He proposed the execution of Robespierre and

all the members of the revolutionary tribunal 9th

Thermidor, 1794, was himself removed on the

14th Thermidor (l Aug.), 1794. and arrested.

He died under the guillotine. There does not

appear to be a trait in the life of this monster

which can entitle his crimes to the same pallia-

tion as those of Robespierre, who considered the

extermination of the aristocracy as a necessary

evil. Consult Domenget, 'Fouquier-Tinville, et

le tribunal revolutionnaire' (1878).

Four-eyed Fish, a fish of the genus

AnabL-ps.

Four-horned Antelope, or Chousingha,

the genus Tetraccros of the antelope group, na-

tive to India, and differing from all other living

ruminants in that the male generally bears two
pairs of horns. It is closely related to the

African duikerbok (q.v.), which it resembles m
the position of its larger horns, and the shape

of its eyes, as well as in other ways. The
smaller horns rise from just above the eyes.

This antelope is a pretty, brownish creature,

standing about 25 inches at the withers, and is

found from the foot of the Himalayas southward

over India, in wooded hill-country, but it avoids

dense jungles. It drinks daily, and hence never

wanders far from the water. It is exceedingly

shy, and escapes, when discovered, in a series of

jerky, though very rapid, bounds, into the cover

of long grass or low bushes.

Four Lakes, a chain of lakes in Dane
County, Wis. ; known respectively as First, Sec-

ond, third, and Fourth lakes. First Lake, the

smallest and lowest of the chain, is about 3 miles

long by 2 miles wide; Second Lake is 3!4 miles

long by 2 broad ; Third Lake is 6'/4 miles long by

2 miles wide ; Fourth Lake, the largest and most
beautiful, is 6 miles long by 4 wide. The waters

of these lakes are navigable for small steamers.

The two last are now called lakes Monona and

Mendota.



FOUR-O'CLOCK— FOURIER SERIES

Four-o'clock. See Friar-bird.

Fourcroy, Antoine Frangois de, an-twan
fran-swa de foor-krwa, French chemist: b.

Paris 15 June 1755; d. 16 Dec. 1809. Having
adopted the profession of medicine he applied

himself closely to the study of the sciences con-

nected with it, especially to chemistry, and pub-

lished in 1776 a translation of Ramazzini's

'Treatise on the Diseases of Artisans.' He was
professor of chemistry at the Jardin du Roi, 1780-

1805. He organized the central school of pub-

lic works, out of which the polytechnic school

afterward sprang, and co-operated in the estab-

lishment of the normal schools. In 1799 Bona-
parte gave him a place in the council of state,

in which place he drew up a plan for a system
of public instruction, which, with some altera-

tion, was adopted. His works are numerous,
among which the following are the most im-

portant: 'Legons Elementaires d'Histoire natu-

relle et de Chimie' (1791) ; 'Systeme des Con-
naissances chimiques, et de leurs Applications

aux Phenomenes de la Nature et de I'Art'

(1805); 'Philosophic chimique' ; 'Tableaux
synoptiques de Chimie' (1805) ; and 'La Mede-
cine eclairee par les Sciences physiques.'

Fourdrinier (foor-dri-ner') Machine, a
paper-making machine, the first to make a con-

tinuous web. It was invented by Louis Robert,

of Essonne, and patented by him in France. A
Mr. Gamble and the brothers Fourdrinier im-
proved it. The machine was perfected by others.

Fourier, Frangois Charles Marie, frah-

swa sharl mii-re foo-re-a, French social

economist: b Besangon 7 April 1772; d. Paris

10 Oct. 1837. He studied at the college in his

native town, and obtained a mercantile position

at Rouen ; he later entered into business on his

own account at Lyons, having inherited a small

fortune from his father, but the siege of the

city by the troops of the convention in 1793 and
the subsequent disorders were fatal to his pros-

perity ; he was arrested and kept a prisoner for

some time, and afterward served tw'O years in

the Revolutionary army. When he was ig, while

employed at Marseilles, his employers retained

a cargo of rice in order to keep up the price, and
when it became unfit for use ordered Fourier to

throw it into the sea. This experience led him
to question the righteousness of the existing in-

dustrial system and to develop his own social

theory known as Fourierism (q.v.). He first

published 'Theorie des quatre Mouvements et

des Destinees generales' (1808), in which he
explained the basis of his system, which he de-

veloped more completely in 'Traite de 1'Asso-
ciation domestique agricole' (1822), republished
under the title 'Theorie de I'Unite universelle,'

and in 'Le Nouveau Monde' (1829-30). See
Pellarin, 'Charles Fourier, sa vie et sa theorie'

(Sth ed. 1871 ; American translation, 1845).

Fourier, Jean Baptiste Joseph, zhoii bap-
test zho-zef. Baron, French mathematician:
b. Auxerre, France, 21 March 1768; d. 16 May
1830. He was an active Jacobin during the
French Revolution. His later energies were di-

vorced from polities and given up to science.

'Analytical Theory of Heat' (1822) is his most
noted work ; but in mathematics his speculations

and methods are of high permanent utility.

Fourierism, foo'ri-er-izm. the social sys-

tem advocated by F. M. C. Fourier (q.v.). It

was based on the theory that the social order

depends upon fixed moral and intellectual laws,

and that man must discover and live accordmg
to these laws. According to Fourier society-

must be so organized as to give freedom to the

passions or desires of man, since these are natu-

rally capable of harmony, and, if developed under
proper conditions, would, in accordance with the

law of attraction, lead to a perfect society. In

this society industry should be carried on by
phalanxes, each phalanx to be divided into series,

and the series combined in groups ; each group
was to have charge of one kind of work, and each

series of one special branch of that work. In the

distribution of products a certain minimum was
to be assigned to each member of the society,

whether capable of labor or not ; the remainder

to be shared in certain proportions to be previ-

ously determined among the three elements,

labor, talent, and capital. The capital of the

community might be owned in unequal shares

by different members of the community ; inheri-

tance was to be permitted, and the individuals

could expend the remuneration they received as

they pleased. The government was to be re-

publican, with elective officers. Fourierism,

though socialistic, is not properly socialism, and
is related to modern socialism by its sharp criti-

cism of existing conditions, rather than by its

plan for the future of society.

Fourierism won many converts in France;
among those who advocated the theory were
Victor Considerant and Mennier ; an association

was formed; a periodical, the "Phalange,' was
published for a short time ; and a number of

communities were organized in accordance with

the Fourieristic plan, none of which long sur-

vived. Fourierism was introduced into the Uni-
ted States in 1842, by Albert Brisbane, who for

a time published "The Phalanx,' in New York.

He was welcomed by the members of the Brook
Farm community, and the Fourieristic organiza-

tion was adopted there. For a time the " Brook
Farm Phalanx' published "The Harbinger,' the

most important periodical published by the Fouri-

erists in the United States. An organization,

known as the American Union of Associationists,

was formed for the '"popular diffusion of the

principles of the associative sciences as discov-

ered by Charles Fourier, with a view to their

ultimate realization by the establishment of

phalanxes." Horace Greeley (q.v.) became its

president, and George Ripley (q.v.) secretary.

.A large convention of the "associationists" was
held in New York in 1844. In 1847 "The Har-
binger' was transferred to New York under the

charge of this association, and was published till

1849. About 34 communities were organized by
the Fourierists, of which the most important

(besides Brook Farm) were the North Amer-
ican Phalanx, which lived 12 years, and the Wis-
consin Phalanx. Most of them existed but a
short time, and by 1850 the Fourierist movement
had practically come to an end. Consult : Bris-

bane, "Social Destiny of Man' ; Ely, "French
and German Socialism' ; Noyes. "History of

American Socialisms' ; Shaw, "A Forgotten So-
cialism' ('New England Magazine.' new series

Vol. VIII., p. 773). See Brook Farm; Com-
munism ; North American Phalanx ; Social-

ism.

Fourier Series, in mathematics, a trigo-

nometric series first extensively employed by the

French mathematician Jean Baptiste Joseph



FOURTH NERVE— FOWLER

Fourier, in connection with the theory of the
movement of heat in a sohd body. It was
primarily intended for effecting the develop-
ment of an arbitrary periodic function in the
form of a series whose terms are sines and
cosines of increasing multiples of the variable.

The subject is too technical for discussion in a
general encyclopaedia. Consult: Fourier, 'The
Analytical Theory of Heat' (translated by
Alexander Freeman) ; and more especially,

Byerly, 'An Elementary Treatise on Fourier's
Series, and Spherical, Cylindrical, and Ellipsoidal

Harmonics.'

Fourth Nerve, one of the pair of cranial
nerves, and the chief motor nerve of the superior
oblique muscle of the eye. It originates in a
group of cells in the floor of the medulla and
runs outward over the superior elevator muscle
of the eyelid, and is distributed to the orbital
surface of the superior oblique.

Fourth State of Matter. See Electron;
M.\ttkk; R.\dium.

Foussa. See Fossa.

Fouthill Abbey. See Beckford, William.

Fouke (originally Smith), Gerard, Ameri-
can archsologist : b. Maysville, Ky., 25 June
1855. In 1885-8 and 1891-3 he was connected
with the United States Bureau of Ethnology in

surveys and explorations of aboriginal remains
in the eastern part of the country. Further re-

search by him includes explorations for the
American Museum of Natural History, New
York, on the lower portion of the Amur River,
Siberia, and on Vancouver's Island, British Co-
lumbia ; and excavations of so-called Norse re-

mains in the vicinity of Boston, Mass. His pub-
lished writings comprise essays on archa;ological

subjects in the bulletins and reports of the
Bureau of Ethnology and elsewhere.

Fowl, a word originally synonymous with
bird, now used in a stricter sense to designate
the genus Callus, of which the common domestic
fowl (cock and hen) is a familiar example. The
general form and characters of the bill, feet, etc.,

agree with those of the pheasants, but the crown
of the head is generally naked and furnished
with a fleshy comb, the base of the lower man-
dibles also bearing fleshy lobes or wattles—
characters which are most conspicuous in the

males. The jungle fowl of India (Callus fcr-

rugincus, or bankiva) is regarded as the source
of domestic poultry; it is known also in south-
ern China and throughout the Malay islands.

The male closely resembles the game-cock. The
comb and wattles are of the brightest scarlet, the

long hackles of the neck and lower parts of
the back are fine orange-red, the upper part of
the back is deep blue-black, and the shoulders
ruddy chestnut. The long, arched, and drooping
tail is blue-black, glossed with green, and the

breast and under parts black. The word is also
commonly applied in such combinations as wild-
fowl, waterfowl, seafowl. and the like. For the
characteristic of domestic fowls, see Poultry.

Fowler, Charles Henry, American Metho-
dist clergyman: b. Burford, Ontario, Canada, II

Aug. 1837. He was graduated at denesee (Tol-

lege in 1859 and at the Garrett Biblical Institute

in 1861 ; studied law; was pastor for 11 years in

Chicago, 111. ; president of the Northwestern Uni-
versity in 1872-6; and corresponding secretary

of the Missionary Society in 1880. He was
elected a bishop of the Methodist Episcopal
Church in 1884 ; visited Japan, Korea, and China
in 1888; organized the Peking and Nanking uni-

versities ; was stationed for eight years on the

Pacific coast ; founded the Maclay College of
Theology in Southern California, and assisted

in founding Wesleyan University in Lincoln,
Neb. He was sent as a fraternal delegate to

the Wesleyan Conference in Great Britain in

1898.

Fowler, Ellen Thorneycroft, English nov-
elist. She is the daughter uf Sir Henry Fowler,
secretary of state for India 1894-5. Her pub-
lished works include: 'Verses Grave and Gay'
(1891); 'Verses Wise and Otherwise' (1895);
'Concerning Isabel Carnaby' (1898); <A Double
Thread' (1899); 'The Farringdons' (1900);
'Love's Argument' (1900) ; 'Sirius, and Other
Stories' (1901); 'Fuel of Fire' (1902).

Fowler, Frank, American artist: b. Brook-
lyn, N. Y., 12 July 1852. He studied at Florence
as pupil of Edwin White, at Paris with Carolus
Duran and in the Beaux-Arts, established a
studio at New York in 1880, and became known
as a portrait painter. His subjects include S.

J. Tilden, Archbishop Corrigan, C. A. Dana, and
other notabilities. He was elected a National
Academician, and has published manuals of art

:

'Oil Painting'; 'Drawing in Charcoal and
Crayon' ; 'Portrait and Figure Painting.'

Fowler, Sir John, English civil engineer:
b. near Shefiield 1817; d. London 20 Nov. 1898.
In 1844 he was appointed to superintend the con-,

struction of the Manchester, Sheffield, and Lin-
colnshire system, a connected group of railways,
and other works of vast extent and complexity.
He subsequently was employed on many civil en-
gineering works both in England and elsewhere

;

hut the work with which his name will probably
be most lastingly connected is the great bridge
across the Forth, of which he was chief engineer,
having as his colleague Sir Benjamin Baker.
(See Bridge.) On its completion in 1890 he
was made a baronet.

Fowler, Joseph S., American lawyer : b.

Steubcnville, Ohio, 31 .Aug. 1820; d. 1902. He
became professor of mathematics at Franklin
College, Tenn., and was president of the How-
ard Female College in Gallatin, Tenn., in 1856-
61. Subsequently he was State comptroller
under .'\ndrcw Johnson, and was a United
States senator 1866-71. In 1871 he retired
from political life and engaged in law practice

in Washington, D. C.

Fowler, Lorenzo Niles, American phre-
nologist: b. 181 1 : d. 1896. He was a brother of
Orson Squire Fowler (q.v.). From 1863 he re-

sided in England. He was a publisher of the
'Science of Health* (originally the 'Water-Cure
Journal') and the 'American Phrenological
Journal,' and wrote 'Phrenology and Physi-
ology' (1844).

Fowler, Montagu, English Anglican cler-

gyman: b. London 12 Nov. 1858. He was edu-
cated at Harrow and Cambridge ; took orders in

the Established Church, was vicar of St. Law-
rence, Isle of Thanet, Kent, 1889-93, and has
been rector of All Hallows, London Wall, from
1900. He has published: 'Christian Egypt';
'Some Notable Archbishops of Canterljury'

;

'Church History in Queen Victoria's Reign.'



FOWLER— FOX

Fowler, Orson Squire, American phrenol-

ogist: b. Cohocton, Steuben County, N. Y., II

Oct. 1809; d. Sharon, Conn., 18 Aug. 1887. He
was graduated at Amherst College in 1834, and
opened a phrenological office in New York in

1835. In 1836 he and his brother Lorenzo wrote
and published 'Phrenology Proved, Illustrated

and Applied,' and in 1838 issued the first num-
ber of the 'American Phrenological Journal.'

Subsequently he lectured on his specialty and
allied subjects in the United States and Canada,
and wrote and published numerous books, includ-

ing 'Self-Culture and Perfection of Character' ;

'The Self Instructor in Phrenology' ; 'Human
Science' ; etc.

Fowler, Thomas, English philosopher: b.

Burton-Stather, Lincolnshire, I Sept. 1832. He
was educated at Merton College, Oxford, and
from 1873 to i88g was professor of logic in the

university. Since 1881 he has been president of

Corpus Christ! College. His published works
include: 'Elements of Deductive Logic' (1867;
loth ed. 1892) ; 'Elements of Inductive Logic'

(1870; 6th ed. 1892) : an edition of Bacon's
•Novum Organum,' with introduction and notes

(1878; 2d ed. i88g) ; a little work on 'Locke'

(1880J ; an edition of Locke's 'Essay on the

Conduct of the Understanding' (1881; 3d ed.

1890); 'Francis Bacon' (1881) ; 'Shaftesbury'

(1882); 'Hutcheson' (1882); 'Progressive Mo-
rality : an Essay in Ethics' (1884; 2d ed.

1895) ; 'History of Corpus Christi College, Ox-
ford' (1893); 'Principles of Morals' (Part I.,

introduction written with J. M. Wilson, 1885

;

Part II.. the body of the work, by Prof. Fowler
alone, 1887 ; both in one volume, revised 1894) ;

and 'Popular History of Corpus Christi College*

(1898).

Fowler, William Warde, English ornithol-
ogist : b. Somerset 1847. He was educated at

Marlborough College and 0.xford, and has been
sub-rector of Lincoln College, Oxford, from
1884. He has published: 'A Year With the
Birds' (1886); 'Tales of the Birds' (1888);
'Life of Julius Csesar' (1892) ; 'The City-State
of the Greeks and Romans' (1893) ; 'Summer
Studies of Birds and Books' (1895); 'The
Roman Festivals of the Republican Period*

(1899) ; 'More Tales of the Birds' (1902).

Fowler, William Worthington, .\merican
author: b. Middlebury. \"t., 24 June 1833; d.

Durham, Conn., 18 Sept. 1881. He was the
author of 'Ten Years in Wall Street' (1870) ;

•Fighting Fire' (1873) ; 'Woman on the Amer-
ican Frontier' (1877); 'Twenty Years of In-

side Life in Wall Street' (1880).

Fowler's Solution. See Arsenic.

Fox, Charles James, English statesman:
b. London 24 Jan. 1749; d. Chiswick, Surrey, 13
Sept. 1806. He was the son of Henry, ist Lord
Holland, and was educated at Eton and Hertford
College, Oxford. His father procured him a

seat for the borough of Midhurst in 1768 before
he was of legal age, and in 1770 the same inter-

est procured him the office of one of the lords

of the admiralty, which post he resigned in 1772,
and was appointed a commissioner of the treas-
ury.

After being a supporter of the administration
for si.x years. Fox was ejected owing to a quar-

, rel with Lord North, and was thrown into the
ranks of the Opposition. The adoption of the

disastrous measures which terminated in the in-

dependence of the American colonies enabled him
to take this part without opposing any of the

policy which he had previously supported. Dur-
ing the whole of this eventful contest he spoke
and voted in direct opposition to the ministerial
system, and, in conjunction with Burke, Barre,
Dunning, and other eminent parliamentary lead-
ers, displayed the highest talents both as a
statesman and orator. On the final defeat of the
administration of Lord North and the accession
of that of the Marquis of Rockingham, Fo.x ob-
tained the office of secretary of state for foreign
aflfairs. But the death of the Marquis of Rock-
ingham suddenly divided the party, and on the
Earl of Shelburne becoming first lord of the
treasury Fox retired and soon after a union took
place between his friends and those of Lord
North, under the name of the coalition. The
temporary success of this party movement served
only to render popular disgust the more general

;

and the dismissal of the coalition excited gen-
eral satisfaction. Though in the new Parlia-
ment Pitt had a decided majority. Fox headed
a very strong opposition, and political questions
were for some years contested with a display
of talent on both sides which the House of Com-
mons had seldom previously exhibited.

In 1790 and 1791 Fox regained a share of pop-
ularity by his opposition to war with Spain and
Russia, and also by his libel bill, regulating the
rights of juries in criminal cases and rendering
them judges both of the law and the fact. On
the breaking out of the French Revolution he
was disposed to regard it as likely to prove ex-
tremely beneficial. The contrary views of Burke,
and the extraordinary manner in which that
ardent politician on that account publicly re-

nounced his friendship, is one of the most strik-

ing incidents in parliamentary history.

The opinions formed of this eminent leader
as a practical and theoretical statesman have
been as various as the shades of party difference.

That he was a sincere friend to all the broad
and generous principles on the due development
of which rest the freedom and best interests of
mankind, is not to be doubted, and that they
were alloyed by great latitude on the subject of
party and political expediency is equally clear.

As a powerful and purely argumentative orator
he was of the very first class; though as to elo-

quence and brilliancy he perhaps yielded to Pitt,

Burke, and Sheridan ; nor were his voice and
manner prepossessing, though highly forcible. Of
his amiability in private life, after making allow-
ance for a dissipated youth, all accounts agree.

Friends and foes equally testify to his ingenuous
and benign character. As an author, besides

some Latin poetry and a Greek dialogue, by
which he highly distinguished himself at Eton,
and a few numbers of a paper, entitled 'The
Englishman,' he published nothing during his

lifetime but 'A Letter to the Electors of West-
minster' (1793). To his nephew. Lord Holland,
the world is indebted for his posthumous publi-

cation, entitled 'The History of the Early Part
of the Reign of James II.' It is written with
unpretending simplicity, but disappointed expec-
tation, and has never been popular. See Lord
John Russell, 'Life and Times of C. J. Fox*
(1859-66); Wakeman, 'Life of Charles James
Fox' (l8go) ; Trevelyan, 'Early History o£
Charles James Fox* (1881).
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Fox, George, English religionist, founder
of the Socictj' of Friends : b. Drayton, Leicester-
shire, England, July 1624; d. London 13 Jan.
1690. While yet a boy he was distinguished by
his gravity and exemplary conduct. When in

the 20th year of his age, and for some two or
three years afterward, Fox describes himself as
liaving been in a distressed state of mind, but
from this condition he was at length delivered
by that which he regarded as the voice of God
in his soul, directing him to Christ as alone able
"to speak to his condition." Very soon after this
he commenced his public ministrations at Dukiii-
field, Manchester, and the neighborhood. From
the first his preaching seems to have made n..uiy
converts and excited much opposition. Fox's
first imprisonment took place in the year 1648,
in consequence of his opposing the preacher in

"the great steeple-house at Nottingham," on a
point of doctrine. In 1650 he was imprisoned at
Derby under a false charge of blasphemy. One
of the committing justices, Bennet, acted with
great violence on this occasion, and it was he
who on Fox's bidding him "tremble at the word
of the Lord" first applied to him and his friends
the name of Quakers. Fox lay in prison at
Derby for about a year, the time having been
lengthened in consequence of his refusal to ac-
cept a commission as captain of one of the regi-
ments then being raised by Parliament. To his
belief of the unlawfulness of all war, which
prompted this refusal, was added at the same
time a clear view of the enormity of the pun-
ishment of death for crimes affecting property
only, and he exerted himself to save the life of
a poor woman then in jail for theft. Within 10
years of Fo.x's appearance a? a preacher, meetings
of the Friends were established in most parts
of England. At the same time, so actively were
they persecuted, that for many years there were
seldom less than 1,000 of them in prison. Crom-
well, though himself favorable to liberty of con-
science, seems to have been unable to curb the
excesses of popular hostility launched in all

quarters against a sect which denounced all state

interference wit!i religion and maintained that
the gospel should be preached without fee or re-

ward. About a month after the restoration of
Charles IL, Fox was committed to Lancaster
Castle, *on the charge of being a common dis-

turber of the peace, and of endeavoring to make
insurrection and embroil the whole kingdom in

blood." After lying in jail some months, a

habeas corpu:: 'as obtained, and the authorities

showed their disbelief of these grave charges by
allowing Fox himself, unbailed and unguarded,
to convey to London the sheriff's return to the
w-rit. The hopes entertained by the members of
the young society that they would be allowed a

breathing-time from persecution were dispelled

at the commencement of 1661 by the atrocious
measures which followed the mad attempt of
Venner and his Fifth-Monarchy men. The act

empowering magistrates to tender the oaths of
allegiance and supremacy to any person whom
they thought fit to suspect, also operated with
great severity against the Friend: ; under its pro-
visions Fox was committed to prison at Lan-
caster in the beginning of 16^4, whence he was
removed to Scarborough Castle, where he lay
till the autumn of l656. In 1669 Fox married
Margaret Fell, the widow of one of the judges
of the Welsh courts. Tlie year 1670 witnessed
the passing of the most stringent of the Con-

venticle Acts, forbidding under heavy penalties
the assembling for religious worship, in any
house, of more than four persons besides the
family, except according to the usages of the
Church of England. Soon after his recovery
from a severe ilhiess he sailed for Barbadoes,
where he ixerted himself greatly in the interests

of religion and humanity. It was while in this

island that Fo.x drew up a statement of his own
and his friends' belief in all the great doctrines
of Christianity— a statement clearly disproving
their alleged sympatliy with Socinian tenets.

After a considerable time spent in Barbadoes,
Jamaica, and the North American continent, he
returned to England in 1673, where further per-
secutions awaited him. He underwent 14
months' imprisoi.ment in Worcester jail, and was
at length liberated by the Court of Kings
Bench on account of the errors in his indictment.
In 1677, in company with Penn and Barclay, who
had joined the Society about 10 years before, he
paid a visit to Holland and some parts of Ger-
many, where his services seem to have been well
received. The last 15 years of his life were
tranquil as regards personal molestation, but he
continued to be actively engaged in various ways
in promoting the welfare of his brethren. Their
persecutions continued throughout the reign of
Charles II. In the first year of William and
Mary was passed the bill which nullified

the Conventicle Acts, and allowed the Friends tO'

make a solemn declaration in lieu of tak-
ing the oaths, and Fox had the gratifica-

tion of seeing the public worship of the
Society legally recognized before his death. (See
Friends, Society of.) His works were issued in

three volumes 1694-1700. Consult: Sewell, 'His-
tory of the Quakers' ; Lives by Marsh (1848) ;

Janney (1853); Watson u86o) ; Tallack,
'George Fox, the Friends and the Early Bap-
tists> (1868) : Bickley, 'George Fox and the
Early Quakers' (1884).

Fox, George L., American actor: b. Bos-
ton, Mass., 3 July 1825; d. 24 Oct. 1877. He-
first appeared at the Tremont Street Theatre in
the 'Hunter of the .-Mps'; became known as a
low comedian at the National Theatre, New
York ; was a lieutenant in the Union army at

Bull Run, and later became manager of the New
Bowery Theatre. Here he gained for himself a
distinct position by his burlesque imitations of
favorite tragedians of the time, and his panto-
mimes, the best of which was 'Humpty Dumpty,'
in which from 1867 to his retirement in 1876 he
appeared as the clown.

Fox, Gustavus Vasa, American i.aval offi-

cer: b. Saugus, Mass., 13 June 1821 ; d. New
York 29 Oct. 1883. He was appointed to the
United States navy in 1838, in which he served
till 1856, when he resigned with the rank of lieu-

tenant. He was subsequently appointed assistant

secretary of the navy, and held this post till the
end of the Civil War. He planned a number of
operations for the navy, including the capture of
New Orleans; and was sci.t by the government
on the Monitor Miantonomoh to convey the
congratulations of Congress to Alexander IL,

on his escape from assassination. His visit to

Russia materially aided the acquisition of Alaska
by the United Sta' , ;, and was the longest voy-
age then made in a monitor.

Fox, John William, .'\merican novelist: b.

Bourbon County, Ky., 1863. He was graduated
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from Harvard 1883 and has published: 'Hell for

Sartain and Other Stories' (1897}; <A Moun-
tain Europa' (1899); 'The Kentuckians'

(1898); "Crittenden' (1900); ' Bhie Grass and
Rhododendron' (1901) ; 'The Little Shepherd of

Kingdom Come' (1903).

Fox, Margaret, American spiritualist: b.

Bath, Canada, 1836; d. Brooklyn, N. Y., 8 March
1893. She was about 12 years old when her fam-
ily were startled by mysterious rappings. All

endeavors to trace them to any physical source

proved unavailing. Various experiments were
tried, but the "occult" power refused to act save

in the presence of Margaret and her sister Leah.

The family moved to Rochester, N. Y., but the

raps followed and heavy bodies were moved
without appreciable agency. In 1849 the sisters

appeared in a public hall ; when the same phe-

nomena were freely manifested and tested. In

1850 the two girls went to New York, the

"manifestations" became the subject of public

discussion, and "mediums" sprang up all over the

country. In 1888 Margaret made a public ex-

posure of her pretended "manifestations," which
she subsequently contradicted.

Fox, William Carlton, American diploma-
tist : b. St. Louis, Mo., 20 May 1855. He first

came into prominence as United States consul at

Brunswick, Germany (1876-88). Subsequently

he was United States vice-consul-general at Te-

heran, Persia. He organized the American Mis-
sionary Hospital during the cholera epidemic

there in 1892, and established and edited the only

strictly diplomatic and consular journal ever at-

tempted in the United States.

Fox, William Freeman, American for-

ester: b. Ballston Spa, N. Y., 11 Jan. 1840. He
was graduated at Union College in i860; studied

engineering ; served in the Civil War ; and sub-

sequently took charge of the Department of For-

estry of New York State. He is the author of:

'Regimental Losses in the Civil War'; 'The
Adirondack Spruce' ; 'State Forestry Reports'

for 1885-1901 ; and magazine articles on forestry,

etc.

Fox, William Johnson, English orator and
political writer : b. near Wrenthaum, England,

1786; d. London 3 June 1864. A weaver's son,

he early showed signs of ability and was picked

out to be educated for the Independent ministry.

Once ordained, his rationalistic opinions cut him
off from all the denominations. He became a

radical active in politics, and spoke and wrote

with persistent vehemence against the Common
Laws. He was elected to Parliament in 1847,

but was twice defeated at subsequent elections.

His vigorous pen and eloquent voice aided the

cause of popular social and political progress in

England at a critical time in her history.

Fox, one of a group of small, long-eared,

bushy-tailed animals of the dog-tribe (Canids),
mostly included in the genus Vtilpes; specifically,

in literary usage, the red fox (F. 7nilgaris),

called rcnard by the French and reinicke fuchs

by the Germans. Foxcj differ from wolves and
jackab in beinr; smaller, having; shorter legs,

longer, more furry and pointed ears, a more
slender elongated muzzle, and ;. longer and more
bushy tail ; and they incline to that yellowish

red color called ''foxy.''' But these distinctions

are difficult of limitation (see Fennec; Fox-
dog), and some naturalists refuse to recog-

nize a separate genus for them. One fixed char-

acter is found in the pupil of the eye, which when
contracted becomes elliptical in the fo.xes but
remains round in other dogs. All the typical

foxes are inhabitants of northerly latitudes, and
well represented by the common red fox, which
may be regarded as distributed throughout the

whole northern hemisphere, though variously

named in different countries, where local diversi-

ties exhibit themselves ; thus the American vari-

ety is caWtd I'. I'cnnsylvanicus, hnt it is not es-

sentially different from those of the Old World.
Its variations are as great here as in Europe and
Asia, especially among those of the Far North,
where certain color-phases have superior value
in the fur-trade. Thus a fox marked with a

dark line along the spine and another over the
shoulders, is called a "cross" fox, and fine speci-

mens are worth an extra price. Wholly black

ones are uncommon ; but the rarest and most
valuable pelt is that of a "silver" fox, that is, a
black one in which so many hairs are white-
tipped that a hoary or silvered appearance is

given to the skin. The red fox is fostered for

the sport of fox-hunting (q.v.) in Great Britain,

and in some parts of Eastern America, but in

most countries he is regarded merely as a fur-

bearer, or a poultry thief or worse, and is

trapped, shot and poisoned continuously. Nev-
ertheless, the animal survives and multiplies in

the midst of civilization, by virtue of its power
of comprehension of and adaptation to new con-
ditions ; so that he has acquired, very justly,

a reputation for alertness, wit and cunning in

contrivance for food and safety. In America
this species is constantly extending its range
southward at the expense of the gray fox. An-
other species yielding a valuable fur is the Arc-
tic or blue fox {V, lagopus). which is found on
all Arctic coasts, and although brownish in sum-
mer, becomes in winter pure white ; but the
under fur is always bluish, and in those of
Alaska this color prevails over brown in summer.
Certain of the Aleutian Islands have lately been
devoted by local fur companies to the rearing
of these foxes in semi-captivity, where they are

cared for, and a selected number annually sacri-

ficed to trade. North America has two other
well-marked species. One is the swift or kit

fox (f. z'elox) of the plains, which is only 20
inches long, exceedingly swift of foot, expert in

digging and cunning at concealment. It has red-

dish-yellow fur in summer, but becomes dull

gray in winter, with black patches each side of
the nose. The other species is the gray fox,

which was once generally distributed over the

United States but has become e.xtinct in the
northeastern part since the general clearing and
settlement of the country. It is a woodland
animal, still numerous in the South and West.
Its hair is stiffer and duller in color than that of

the red fox, and it is so peculiar in structural

respects (among others in having a concealed
mane of stiff hairs on the top of the tail) that

it has been classified in a separate genus as
Urocyon argentcus. Several well-known species

dwell in Asia, the best-known of which is the

familiar fox of northern India (('. hcngalcnsis).

Foxes every\vhere are burrowing animals or
else adapt to family needs holes in rocks, hol-

lows of old stumps, and similar conveniences.
They hide by day and go abroad at night in

search of small prey, stalking and catching birds

on their nests, or at roost on the ground, ground-
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squirrels, mice, frogs, and insects, and also eat-

ing largely of certain roots, fruits and other
vegetable food. They are hardy, hunt all win-
ter and climb mountain peaks. They never hunt
in packs, as do wolves; and their voice is nearer
a bark than a howl. They do not readily sub-
mit to domestication, and seem to have con-
tributed little if anything to the composition of
domestic breeds of dogs.

Consult for information on Old World foxes,

the writings of Bell, Brehm, Blanford, Mivart
and Beddard, well-summed up in Lydekker's
'Royal Natural History,' Vol. I. For Amer-
ican foxes, read Richardson, Hearne, Audubon,
Merriam, the writings of Nelson, Turner and
Murdoch on the natural history of Alaska, and
the general remarks in Cram and Stone's
'American Animals' (1902).

Fox Bats. See Flying-fox.

Fox Channel, in the Hudson Bay, Canada,
named after Luke Fo.x, who explored the
region in 1631. The chamiel lies between
Southampton Island and Baffin Land.

Fox-dog, a name given by certain natural-
ists to the wild dogs of South America, because
of their fo.\-likc appearance. Among these are
the crab-eating dog (C cancrivorous) ; the zono,
or Azara's dog (C". azara), of which the "colpeo"
of the pampas and southward is probably a local

variety ; the small-eared Brazilian dog (C. wiiVro-

tis, of Mivart), and two other aberrant Brazil-

ian dogs (C urostictus, and C. panndcns) for

which a separate genus (Notlwcyon) has been
proposed by W'ortman. All these animals have
a striking external resemblance in color and
form to the foxes, and connect them with the
typical dogs. They arc not well known, how-
ever. Consult: Mivart in the 'Proceedings' of
the Zoological Society of London (1890) ; Bed-
dard, 'Mammalia' (1902), and writers upon the
zoology of South America. See Bush-dog.

Fox-hound, a breed of hounds, concerning
whose origin practically nothing is known, save
that they were probably first bred in Great
Britain. This, perhaps the handsomest and
most perfect of all hounds, is essentially a field

dog, presenting an eminently powerful, well-

built appearance, with his clean-cut, compact
body, and giving evidence of muscular strength
and endurance in the hunt. The head is full,

with a broad brow, a long, wide muzzle, and
open nostrils. The ears are set low and lie close

to the cheek. The eyes are soft and brown.
The chest is broad, and the ribs are deep, so as

to afford plenty of breathing space. The mus-
cular body is set on legs as straight as a post,

and very strong; and the feet are round and cat-

like. The color varies from black to tan and
white, and the coat is hard, smooth and glossy.

The American breed is lighter and finer in lines

than the English fox-hound, has longer, thinner,

and more pendant ears ; a slightly narrower
chest, and a rougher coat. He is used in fox-
hunting as is the English fox-hound; but is also
employed in hunting the moose, and other large
game, especially in the Canadian forests. See
Dog.

Fox-hunting, the chase of the fox with
horses and hounds, as a recreation. This sport
arose in England with the Restoration, when
changes in customs and agricultural conditions
caused the disappearance of falconry, and has

become surrounded by codes of social usage and
of legal cnactnienls. It flourishes most in the

.south-central counties of England, and in Ire-

land, and some of the principal organizations or

"hunts" as the Belvoir, Quorn, Pytchley and
Cottesmore, were founded early in the i~th

century. A "hunt" is an association for the pro-

motion and regular practice of the sport in a

certain district. It acquires a pack or several

packs of fox-hounds (q.v.), kennels and perhaps
a club-house, is directed by a "master of fox-

hounds," and served by paid employees, the
principal of whom are the "huntsman" who ar-

ran.ges and leads the sport for the day, and the
"whippers-in," who see that the dogs work
properly. These officials, and the sportsmen
themselves wear "pink" (that is scarlet) coats

when in the field. The expenses are paid the-

oretically by annual subscriptions, eked out by
casual subscriptions for temporary privileges,

but usually they must be supplemented by a
patron,— probably the "M. F. H.," who has in-

herited the dignity and its responsibilities from
ancestors who founded the hunt. Anyone may
join in the chase, and at Melton Mowbray and
other famous "meets" large numbers of outsiders
are often present. In these districts foxes are
carefully preserved, and the abode and habits of
each family of them are studied with reference
to the autumnal and winter sport. At the ap-
pointed time the hunters, men and women,
mounted and accompanied by a pack of from 25
to 40 hounds, are led by the huntsman toward
the place where he expects to "find" a fox.

There the dogs are loosed, and range about
searching for the scent-traces in the air or on
the ground left by the recent passage of the ani-
mal. When one finds a trail ne gives tongue,
the others come to his aid and the pack dash
away following the scent. Witli a bugle-signal
or cry of "Gone away!" the hunt follows as
straight and fast as possible, keeping to roads,
lanes, and gates where possible, but jumping
fences and riding over grain-fields and meadows
where needful, the hunt paying such damages as
follow. This requires a horse of great speed
and leaping power, and has developed the Eng-
lish thoroughbred hunter. When anyone catches'
sight of the fox he shouts "View! halloa!"; and
the ambition of all riders is to keep close to the
racing animals and be on the spot, or "in at the
death," when the fox is seized. It is then the
duty of the huntsman, or the nearest rider, to
save the body of the fo.x from the dogs, cut off
its "brush" (tail), "pads" (feet), and "mask"
(head) to be given as trophies to the foremost
riders. The remainder of the fox is cut up
and given to the dogs on the spot. Instead of
running ".straight away" and leading a long
chase the fox will often take refuge in a drain
or other hole, unless it has been "stopped."
This is called "going to earth," and he must then
be ousted by the aid of a fox-terrier.

Fox-hunting has been carried wherever Eng-
lishmen have settled, but has found few parts
of the world favorable to it. In some countries,
as on the North American prairies, in Califor-
nia, and in the Argentine Republic, similar
methods are adapted to the chase of other
animals, as wolves or kangaroos. In the south-
ern and eastern United States, however, where
foxes abound, true fox-hunting has flourished
ever since colonial days, when each man brought
his own hound or hounds to the assembly ; and
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IS still pursued bj' several established clubs in

Virginia. Marj-land, and southern Pennsylvania,

where the nature of the country and the agri-

cultural habits of the people favor it. These
clubs employ a modified form of hound better

adapted to the faster and rougher work required

of it than would be the English breed. A spe-

cial strain, the Magnes hound, has been fos-

tered by the Maryland clubs, the foremost of

which is the Elkridge. More nearly conforming
to the English models is the establishment and
hunting of the Meadowbrook Hunt, on Long
Island, N. Y., where, in a level open country,

largeh' occupied by extensive estates and within

•easy reach of New York, the sport has flourished

since about 1876, and is likely to be long main-
tained.

An extensive and pleasing literature has
grown up about this subject, and many thou-
sands of titles would be required for its bibli-

ography. A good general view may be obtained

by reading the volumes devoted to the sport in

the English < Badminton Library' and in the

American 'Sportsman's Library.'

Fox Indians (French name Renards,
«foxes," from their fox-totem ; their own name
Musquaki, "red-earthers" ; Ojibwa name Out-
agami, "other-siders"), an Algonkian tribe origi-

nally on Lake Superior; driven by the Ojibwa
and French south of the Wisconsin River, where
their losses forced them about 1760 to unite w-ith

the Sacs or Sauks. Hence from early in our
acquaintance with them the joint tribe has been
known as *Sacs and Foxes," and they have
practically coalesced. They joined the British

in the Revolution, and again in the War of

1812 ; their lands gradually taken away, they

moved westward into Iowa, were involved in the

Black Hawk war and gave up more land, finally

gathered on the Des Moines, and in 1842 were
removed to the Osage.

Fox Islands. See Aleutian Islands.

Fox River, a river of W^isconsin, called by
the Indians Neenah. It rises in Marquette
County, near the centre of the State, and after

a course of about 200 miles passes through Lake
Winnebago ; it enters the head of Green Bay.

A canal has been cut from Fox River to the

Wisconsin, which is a navigable affluent of the

Mississippi, and the channel of the river below
Lake Winnebago has been cleared to admit
steamboats from Lake Michigan and Green Bay.
A grant of land was made by Congress to

assist the work.

Fox Shark, or Sea-fox. See Thresher.

Fox-snake, a large harmless snake (Coluber
I'tdt'inus) of the northern Mississippi valley,

light brown in color, marked on the back with

small chocolate spots bordered by black, and
with a series of smaller spots along the sides

and on the yellowish abdomen. It reaches a

length of three feet, is irritable and pugnacious,

and feeds upon small mammals, especially go-

phers, mice, and other pests of agriculture.

Fox-sparrow, a large American sparrow
{PasscrcUa iliaca), notable for its foxy red

plumage, and gay song. It is a spring-and-fall

migrant in the LTnited States, breeding only

north of the Saint Lawrence. See Sp-\rrow.

Fox-squirrel, the largest of the true

squirrels (Sciuriss nigcr) . These rusty-coated

squirrels are denizens of woods. They live in

hollow trees or high among the branches, in

nests of dry grass, and feed upon fruits, berries,

mushrooms, and seeds of various trees. They
have been hunted until they have become some-
what scarce in the woods north of Virginia ; but

southward, they are far more numerous. The
flesh is esteemed as food— especially in Florida.

Though safe from the depredations of preying

birds, because of their size and strength, fox-

squirrels are attacked by the foxes and wild-

cats, which kill and eat them.

Fox-terrier, a small terrier dog modified

from the old-fashioned English white terrier

of uncertain origin. It has a dense smooth coat

white, with black or black-and-tan markings

;

and a small black nose ; and it generally weighs
between 15 and 20 pounds, when in good condi-

tion. The fox-terrier has a narrow, tapering

face, and small, deep-set eyes, usually gentle, but

capable of an expression of keen animation ; the

jaws are strong and well-shaped; and the V-
shaped ears droop forward close to the cheek.

The compact little body is set on straight, supple

legs, and the tail, usually docked, is carried in a
rather jaunty fashion. The dog's appearance is

one of alertness; and, though originally bred

to run the fox to earth, fox-terriers have, lat-

terly, become popular not only as vermin-de-
stroyers about stables, but as house-dogs,

—

their cleanly, sprightly, and affectionate ways
rendering them extremely amiable and entertain-

ing as companions. One variety, the "wire-

haired," has a rather long coat, of rather shaggy
appearance. In all other points this is like ths

smooth-coated variety. See Dog.

Foxe, John, English martyrologist: b.

Boston, Lincolnshire, 1516; d. London April

1587. In 1543 he was elected a fellow of I\Iag-

dalen College, Oxford. Applying himself to

theology with great assiduity, he secretly be-

came a convert to the principles of the Reforma-
tion. This tendency being suspected, a charge
of heresy followed, and by the judgment of his

college he was, in 1545. expelled. In the reign

of Mary he went abroad, and gained a livelihood

by correcting the press for an eminent printer at

Basel, where he laid the first plan of his <Acts

and Monuments of the Church.' On the acces-

sion of Elizabeth he returned to his native coun-
try, and was received in the most friendly man-
ner by his former pupil, the Duke of Norfolk,

who maintained him as long as he lived, and
settled a pension on him at his death. Cecil

also obtained for him a prebend in the Church
of Salisbury. His principal work is the 'History

of the Acts and Monuments of the Church' com-
monly called 'Foxe's Book of Martyrs,' first

printed in 1563, in i volume folio : reprinted

in 1632 and 1641 in 3 volumes folio. In 1684
it had reached the ninth edition.

Foxglove. See Digitalis.

Foy, fwii, Maximilien Sebastien, French
military officer: b. Ham, France, 3 Feb. 1775;

d. Paris 28 Nov. 1825. He entered the army at

IS, and made his first campaign under Dumou-
riez in 1792. He received his 15th wound on the

field of Waterloo, but refused to quit his post

till the close of that engagement. He w-as after-

w-ard employed as inspector-general of infantry;

and in 1819 was elected a member of the Cham-
ber of Deputies, where he distinguished himself

as an orator, and was a great public favorite.
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Fra Angelico, an-gCrc-ko, the common ap-

pellation ot Fra Giovanni da Kicsolc, one of

the most celebrated of the early Italian painters

:

b. Vecchio, 13S7 ; d. Rome, its March 1455. He
entered the Dominican order in 1407, and was
employed by Cosmo de Medici in painting the

monastery of St. Mark and the Church of St.

Annunziata with frescoes. These gained him

so much celebrity that Nicholas V. invited him

to Rome to ornament his private chapel in the

Vatican, and offered him the archbishopric of

Florence, wliich was declined. His works were
considered unrivaled in finish and in sweetness

and harmony of color, and were made the

models for religious painters of his own and
succeeding generations. See Cartwright, 'The
Painters of Florence' (1901).

Fra Diavolo, fra de-a'vo-lo, real name
Michele Pezza, Neapolitan brigand ; b. Itri,

Calabria, 17O0: d. 1806. He became a monk,

but was expelled on account of misconduct.

He then became leader of a troop of brigands.

The government set a price upon his head ; but

when Cardinal Ruffo undertook to compel the

French to evacuate Naples, Fra Diavolo was
pardoned, was employed by the cardinal, and
received a colonel's commission. At the head

of his band he harassed the French, took refuge

in Calabria after the conquest of Naples by

Bonaparte, and incited the people against the

French. He fell into their hands at San
Severino in 1806, and was executed.

Fracastorio, Girolamo, je-ro'la-mo fra-

kas-to're-o, Italian poet and physician : b.

Verona 1483; d. Tacassi 6 Aug. 1553. He was
patronized by Cardinal Bembo, to whom he ad-

dressed the most celebrated of his works, a

Latin poem entitled 'Syphilis.' In the latter

part of his life he wrote a poem on the adven-

tures of the patriarch Joseph, but his poetic

fire seems then to have been exhausted, and the

virtues of the hero were less happily celebrated

than the horrors of the disease. Among the

moderns who have exercised their talents in the

composition of Latin verse, few have obtained

higher reputation than Fracastorio.

Frackleton, Susan Stuart Goodrich, Ameri-

can artist: b. Milwaukee, Wis., 5 June 1848.

She received a private education, and became
prominent as a ceramic artist. She has -won

many prizes in American, European, Canadian,

and Mexican competition; invented a gas-kiln

for firing decorated china and glass; and was
the founder and first president of the National

League of Mineral Painters. In 1901 she re-

ceived a medal at the Paris Exposition for

her exhibit of pottery. She published 'Tried

by Fire,' a work on china decoration (1885).

Fraction, a part of any integer (whole

number'), or unit. For example, "two and a

fraction" means two units and that part of a

unit which can be distinguished, as one half,

two fifths, and so on. In the fraction 1/3 in

a

arithmetic, or — in algebra, the figure i, or

b

a, is the numerator, and 3, or b, is the de-

nominator; and they represent that, if a whole

number is divided into three or b parts, only

one or o parts are taken. In the addition of

fractions, the fractions must be brought down
to the same denominator, and their numerators

(as expressed in the value of their new de-

nominator) must then be added, when we have
one whole fraction. Thus, if we want to add
Va and %, we must lind the least common mul-
tiple of 3 and 5, which is found to be 15;
then, as 3 goes 5 times into 15, and 5 goes 3
times into the same number, we multiply the

numerators of the different fractions by these

respective quotients, and then add the two
quantities together. Thus, '/j ailded to -/s will

be equal to A -(-A = 15. The true deiinition

of a fraction may be thus summed up: It is

the division of its numerator by its denomina-
tor ; as seven eights are equivalent to the
whole number 7 divided by 8— whence a frac-

tion is obtained. Decimal fractions simplify

calculations greatly, as they are constructed on
the principle of having one common denomina-
tor— a multiple of 10; and thus fractions can
be added, subtracted, and divided without re-

peating over and over the tedious process of
bringing them down to a common denominator.
See Arithmetic; Decimals.

Fracture, a break or solution of continuity

in a bune, caused by sudden application of

violence from without or by sudden muscular
strains. Bone diseases and the changes in

bone incident to old age predispose to breaks.

Compound fractures are those in which a

wound allows a communication between the in-

jured bone and the body surface. A fracture

is said to be multiple wlicn there is more than
one line of cleavage; vvlien the lines of cleavage
are joined, the fracture is spoken of as commi.
nuted. Pain in the affected oart and more or
less loss of function are usuai/y prescrjt. Ex-
amination reveals a deformity either as a swell-

ing or a deviation from the normal line of the
part ; palpation elicits exquisite tenderness on
direct pressure at the point of injury and on
moving the fragments; the bony irregularity

may be felt beneath the skin ; frequently an ab-
normal point of mobility may be discovered

;

crepitus is present as a peculiar grating sensa-
tion transmitted to the examining fingers if the
ends of the bone can be rubbed together.

Repair of the injury takes place through
certain blood-cells organizing the clot of blood
and forming a fibrous callus. Later this callus

is absorbed and a bony callus formed, the lime-

salts being laid down in orderly arrangement
by special cells. Nature is assisted in this pro-

cess by fi.xation of the fragments in their nor-
mal position. This reduction of the deformity
requires surgical skill, and all unnecessary
manipulation of a bone supposed to be fractured

should be avoided. Where removal of the in-

jured from the scene of the accident is neces-

sary, further damage may be prevented by the

careful restriction of motion of the part. This
can be done by the application of splints or by
otherwise securing the part.

Compound fractures are serious_ because of

the great possibility of infection gaining access

to the injured bone, with resulting inflammation

and necrosis. Measures of fixation are modified

to allow of careful aseptic wound-dressing.

The diagnosis of fracture is frequently a

matter of great difficulty, so closely rnay it re-

semble in its signs a bruise or dislocation. The

X-rays render great service in diflferentiation

and studv of the kind of break.

Pott's" fracture is the name given to a frac-
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ture of the lower extremity of the leg-bones,

usually accompanied by a turning out of the

foot. The ankle-joint is commonly injured

and the ligaments ruptured so that more or less

permanent disability is usual. CoUes' fracture

is a break of the lower end of the radius, hav-
ing generally a characteristic deformity. The
tipper fragment is jammed down toward the

rest and overrides the lower fragment, which
is pushed forward. Falls upon the open hand
are often apt to cause this injury. Fractures of

the patella or kneepan are difficult to treat, ow-
ing to the constant pull of the strong muscles
on the upper fragment. Entire apposition of

the fragments and bony union is rarely possible

imless wiring is resorted to. This injury is fre-

quently a result of sudden muscular strain.

The upper end of the femur or thigh-bone is

frequently fractured in the aged. When the

patient is old or feeble the long-continued rest

in the recumbent position which is necessary to

proper union so lowers the vitality that deform-
ity is frequently accepted through fear of a

fatal termination.

Fractures of the skull-bones present some
unique features because of the peculiar structure

of the bones in two tables, the globe-like ar-

rangement of the skull as a whole, and of the

juxtaposition of the easily injured brain.

Lines of fracture may travel far from the actual

point of injury, and a breaking force may travel

to an opposite pole of the skull. The ordinary
signs of fracture are absent except the deform-
ity which usually is found as a crack or depres-
sion. The element of depression of the frag-

ments is of the greatest importance, usually

necessitating the operation of trephining for the

relief of cerebral pressure. This operation con-
sists in the removal of the fragments or of the

indented area. Hemorrhage from a fracture

may cause pressure and necessitate similar re-

lief. Fatal termination is common, particularly

where the inaccessible base of the skull is in-

volved.

Fra'denburgh, J. N., American Methodist
clergyman : b. Gouverneur, N. Y., 4 March 1843.

He was graduated from Genesee College, was
professor of mathematics in the Genesee Wes-
leyan Seminary (1868-9), of ancient languages
in the Fredonia Normal School (1869-73), and
principal of the Mansfield (Pa.) Normal School
(1873-5). After pastorates at Cleveland. Ohio,
and elsewhere, he was settled in 1896 at Clarion,

Pa. He has published: 'Witnesses from the

Dust> (i88t): 'Beauty Crowned' (1887): 'Liv-

ing Religions' (1888) : 'Departed Gods' (1891) ;

'Fire from Strange Altars' (1891) ; 'Light from
Egypt' (1897) ; 'Life's Springtime' (1900).

Framingham, Mass., a town in Middle-
sex Countv. on the Sudbury River, and on the

New York. N. H. & H., and the Boston & A.
R.R.'s : about 20 miles west of Boston. It com-
prises the villages of Framingham, South Fram-
ingham, and Saxonville. It has a large indus-

try in woolen goods, and an assessed property
valuation of nearly $9,000,000. Pop. (1900)
11,302.

Franc, a French silver coin, containing
TO decimes and 100 centimes. Value in Amer-
ican money 20 cents.

Frangais, Frangois Louis, fraii-swa loo-e
frah-sa, French painter: b. Plombieres, de-

partment of Vosges, 17 Nov. 1814; d. 1897. He
was a pupil of Corot and Gigoux at the Beaux
Arts, first exhibited at the Salon in 1837, ob-
tained a medal of the first class at the Salon of

1848, and was admitted a member of the Insti-

tute in 1890. He became best known as a land-

scapist, particularly for his views of the Paris

environs and glimpses of the Seine. His finest

work, 'Daphnis and Chloe,* is in the Luxem-
bourg, together with three other canvases,

'Evening,' 'Orpheus,' and 'The End of Win-
ter.' His style is peculiarly individual in its

combination of realism and idealism.

France, frahs, Anatole. See Thibauu,
J.\CQUES Ax.\TOLE.

France, Joseph, French publicist: b. Lor-
raine 1787; d. 1869. Having entered the French
army in 1815, he had become a colonel in 1834,

and in 1836-46 was commander of military

police in the island of ^Martinique, West Indies.

The publication of his 'La verite et des faits'

(1841), a work descriptive of the ill-treatment

of negro slaves in the island, caused his removal
from his post and trial for sedition. He was
deprived of his commission, but subsequent to

the abolition of slavery in the French colonies

(1848) was elected from Martinique to the Con-
stituent Assembly, and from 1852 was a mem-
ber of the council of the island. His publica-

tions include: 'Les corsaires frangais dans les

Antilles* (1857); 'Questions coloniales' (i860);
'Statistique de la Martinique' (1861).

France, frans. Lewis Browne, American
author : b. Washington, D. C. 8 Aug. 1833 : d.

Denver, Col., 8 June 1907. He was educated

at Georgetown College, and entered the prac-

tice of law in Colorado, of whose supreme court

reports he edited volumes III.-XI. He wrote:
'Rod and Line' (1884) ; 'Mountain Trails and
Parks in Colorado' (1886); 'Over the Old
Trail' (1894); 'Pine Valley' (1S97L

France, in ancient times called Gallia, a

maritime country in the west of Europe, since

1870 the largest and most prominent repub-

lic in Europe, and the second largest in the

world. France is situated between lat. 42° 20'

and 51° 5' N. ; and Ion. 4° 50' W. and 7° 40'

E., and is bounded north by the German Ocean
and the Straits of Dover; northwest by the

English Channel ; west by the Atlantic, more
especially that part of it called the Bay of Bis-

cay; south by Spain and the Mediterranean Sea;
east by Italy, Switzerland, and the German ter-

ritory of Alsace ; northeast by German Lorraine,

Luxembourg, and Belgium. The longest lines

which can be drawn across France are two
diagonals, which intersect each other— the one
from the southeast to the northwest extremi-

ties, 670 miles, and the other, from the south-

west to the northeast extremities, 555 miles.

Measured on the meridian of Dunkirk, the

greatest length is 600 miles, and measured on
the parallel of 48° 20'. the greatest breadth is

547 miles. The breadth near the centre is 400
miles, and along the parallel of 46° 15', where
it is narrowest, does not exceed 340 miles. The
total area of France is 207,054 square miles.

Topography.— While protected by great nat-

ural barriers at most parts where it is connected
with the continent, a long line of coast on the

west and northwest gives it immediate access

to the great ocean thoroughfare, while on the
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south its harbors in the Mediterranean secure less dimensions become more interesting from
to it a large share in the trathc of that most their localities in the lofty regions of the Pyr-
important of all inland seas. France is trav- enees, or in the deep hollows of ancient craters

ersed from southwest to northeast by several in Auvergne.
chains of mountains forming the general water- Geology.— France possesses all the geological

shed of the country. This water shed has two formations in a greater or less degree of de-
slopes, the one toward the west and north, car- velopment. The mountains generally have a
rying its waters to the Bay of Biscay, the At- nucleus of granite, which accordingly forms
lantic Ocean, the English Channel, and the a prevailing rock in the Alps, on the east fron-

German Ocean ; the other toward the east and tier, and their branches south to the shores
south, carrying its waters to the Mediterranean, of the Mediterranean, in the Pyrenees, the
The ranges of mountains and hills forming this Cevennes, and the elevated plateau of Langres.
water shed include the western and central Pyr- In the Vosges it is more sparingly developed,
enees, the western Corbieres in the department its place being often occupied by porphyry;
of Aude, the Cevennes, the mountains of Vi- and in the Jura, where limestone occurs in such
varais, Lyonnais, Beaujolais, and Charollais, the enormous masses as to have given its name to a
Cote d'Or, the Plateau de Langres, the Faucilles peculiar formation. The other crystalline rocks.
Mountains, and the Vosges. This general consisting chiefly of trachytes and basalts, have
water shed is met toward the northeast by the received a magnificent development in Auvergne,
eastern mountain ranges of France, namely, the where whole mountains are composed of them.
Jura range and various Alpine ranges, one of and where the effects of remote volcanic agency
the peaks of which is Mont Blanc, which may are still presented to the eye in extinct craters
be regarded as the culminating point of the and lava streams. The granite is overlaid by
European mountains, although not absolutely primitive stratified rocks of gneiss, and of mi-
the highest mountain in Europe. Near the cen- caceous and argillaceous slates, succeeded, par-
tre of France, and separate from the great ticularly in the Pyrenees, by mountain lime-
water shed of the country, are several groups stone. The secondary formation, commencing
of volcanic mountains known by the general with this limestone and continued in ascend-
name of the Mountains of .•\Uvergnc. the chief ing series up to the chalk, always possesses pe-
peaks of which are the Plomb du Cantal in the culiar interest, because within it valuable mines
southernmost group, the Puy de Sancy in the of lead and iron, and all the workable seams
central group, and the Puy de Dome in the of coal, are included. It is largely developed
northernmost group. The spurs thrown off by in many parts of France, and furnishes a con-
the great water shed divide France into six siderable number of coal and mineral fields,

principal basins, five of which are on the north- The Tertiary formation, including all the lime-
western slope, and one on the southeastern. stones, sands, and clays, above the chalk, oc-

Rizrrs and Lakes.— The great rivers of curs continuously in two great divisions, and
France are the Seine, Garonne, Loire, Charente, partially in a number of isolated spots, and
Adour, Meuse, and the Rhone. In the basin covers a vast extent of surface. The larger con-
of the Garonne are its affluents, the Ariege, tinuous division is in the southwest, where it

Tarn, Lot, and Dordogne on the right bank, commences at the foot of the Pyrenees, and
and the Gers on the left bank. To the north occupies a very large portioti of the basins of
of the basin of the Garonne is that of the the Garonne and of the Adour. The lesser but
Loire and its tributaries, tlie Nievre and the better known division takes the name of the
Maine on the right bank, and the Allier, Loiret, Paris basin, and has been made familiar to the
Cher, Indre, Vienne, and Sevre Nantaise on the scientific world by the labors of Cuvier and
left. To this basin also belong the secondary other distinguished naturalists,

basins of the Vilaine and the Blavet. In the Climate.— The climate of France is greatly
basin of the Seine are its tributaries, the .\ude, diversified, and cannot be described accurately
Marne, and Oise on the right bank, and the without dividing it into different regions.

Yonne, Loing, Eure, and Rille on the left bank. With a very limited exception, it lies wholly
The secondary basins are that of the Somme within the more moderate portion of the tem-
in the north, and those of the Orne and Oise perate zone. France may be divided into four

in the south. In the basin of the Meuse are climatic regions according to the different vege-

its tributaries, the Sambre on its left bank, to table products which different districts are able

which is added the secondary basin of the to mature. Within the first, and warmest, the

Escaut or Schelde. The basin of the Rhone olive is successfully cultivated. It forms the

occupies the whole of the territory of France routheast part of France, and is chiefly confined

which lies to the southeast of the great water- to the departments which border on the Medi-
shed. The tributaries of the Rhone are the Ain, terranean. The second region is characterized

the Saone, the .Ardeche, and the Gard upon by the general cultivation of maize or Indian

the right bank, and the Isere. Drome, and Dur- corn. The third region reaches north to the

ance on the left. The secondary basins are extreme limit of the profitable culture of the

those of the Var, Argens, and Arc on the east, vine, and may be considered as determined by a

and those of the Tet. Aude, and Herault on line stretching between the mouth of the Loire

the west. France has in all more than 212 navi- and the town of Mezieres, in the department

gable streams, with a total navigation of 5,700 of Ardennes. .Ml the countij beyond this Ime
miles. The lakes are few in number, and in- is included in the fourth region. In the nonh-
dividually limited in extent. The largest, west the prevalence of winds from that direc-

Grand-Lieu, in the department of Loire- tion often produces a superfluity of moisture,

Inferieure, covers an area of only 27 square which manifests itself in mists or in frequent

miles, and is altogether devoid of interest, and heavy showers of rain. .'\t the opposite

The next largest, St. Point, in the Jura, does extremity, the southeast, a coiitrary effect is

not cover three square miles. Others of still produced, and a sultry, stifling wind wrinkles up
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the skin, and not un frequently spreads fever in
its most malignant form. But it is only to a
few exceptional districts that these remarks
apply. After allowmg for them, more than
four fifths of the surface remains, under an
atmosphere remarkable, more especially in its

central districts, for salubrity, serenity, and
brightness.

Political Divisions.— Before the revolution
of 1789 France was divided into general govern-
ments, the number of which has varied at dif-

ferent epochs. Under Francis I., by whom they
were instituted, there were 9. Under Henry
III. there were 12. Under Louis XIV. the
number was fixed at 32, to which a 33d was
added by the acquisition of Corsica, under
Louis XV. In 1789, when the love of change
became paramount, the provinces were not per-

mitted to escape ; and it was then determined
that the whole of France, including the island
of Corsica, should be parceled out into de-

partments, and each department subdivided suc-
cessively into arrondissements, cantons, and
communes, an arrangement which was actually

carried out in 1790. This division has since

maintained its ground, each department being
named after the most important physical feature

which it contains. The number of departments
was originally 83, but it has been at different

times increased and decreased. There are now
87 departments, the last formed being Haut-
Rhin (Belfort). As the old provinces, though
no longer recognized in legal and other formal
documents, continue so familiar to the French
themselves, and are so frequently mentioned,
not only by earlier writers, but in the geographi-
cal, historical, and statistical works of the pres-

ent day, a table is here given exhibiting these

provinces in alphabetical order, and in parallel

columns, the chief town in each, and the de-

partments most nearly corresponding to them :

Provinces Departments

Bel-
in)

A

,

( (Now German, except I
A''*^"^^

\ fort, or dep. Haut-Rhi
Anjou Maine-et-Loire

A,.^n'o 5 Inland or southeastern por-^""'^
5 tion of Pas-de-Calais

_^unig S Maritime part of Charente-
l Inferieure

Auvergne Puy-de-D6me and Cantal. .

Eearn-et-Navarre. Basses-Pyrenees
Berry Cher, Indre
Bourbonnais. . Allier

Bourgogne.
. • • ^ ^L^iire^^'Yol"/.' .

. ^:""^^.':

( Cotes - du - Nord, Finistere,
Bretagne i Ille-et-Vilaine. Loire-ln-

( ferieure, Morbihan

Champagne. .
. \ ^^'aTe-liarne"':!'. .

.''."".'=:

Corsica Corse
Dauphine Hautes-Alpes, Drome, Isere
Flandre Nord ,

Foix Ariege
Franche Comte. Doubs. Jura, Haute-Saone..

* Aveyron. Dordogne, Gers,
Gironde. Lot, Lot-et-Ga-
ronne.^ Landes, Hautes-
Pyrenees, Tarn - et • Ga-
ronne

Capitals of
Provinces

I* Strasbourg
i (German)
Angers

[ Arras

Gascogne-et-
Guyenne.

.

He de France. < Seine-et-Marne, southern
( part of Aisne
( Ardeche, Aude, Gard. He-]

Langiiedoc J. rault, Haute - Garonne,
( Haute-Loire, Lozere, Tarn :

Limousin Correze, Haute-Vienne. . . .

SMeuse, Vosges, Meurthe-et-'
Moselle (and German
Lorraine')

Lyonnais Loire. Rhone
Maine Mayenne, Sarthe = ..

LaRochelle

Clermont
Pau
Bourges
Moulins

Dijon

Rennes

Troyes

Ajaccio
Grenoble
Lille

Foix
Besangon

Bordeaux

Paris

Toulouse

Limoges

Nancy

Lyon
^-e Mans

Provinces Departittents Capitals of
Provinces

Marche Creuse Gueret
Nivernais Nievre Nevers

Normand.e... i
CaWados Eure, ,Ma°c^»e,.

( Urne, Seine-lnierieure. . t ^^ouen

Orleanais i
E«re-et-Loire, Loiret, Loir-

> ^ ,

,

urieanais
j et-Cher

J
Orleans

I Somme, maritime part of \

Picardie J Pas-de-Calais, N. part oft Amiens
( Aisne C

P°'t°"
) "v.ennl:'".": .

.^. '."
.''.l'.' j

Poitiers

1 Basses-Alpes, Bouches-du- 1

Provence i Rhone, \'ar, eastern part t Aix
( of Vaucluse \

Roussillon Pyrenees-Orientales Perpignan
baintongeand

( Charente and eastern or in- ) , ,.
Angoumois. . ) land part of Charente-Inf C

-Angou'eme
Touraine Indre-et-Loire Tours

The following territories have been acquired
since 1790:

Territories Departments
Avignon and Venaissin (including

) u . , ,. ,

Orange previously acquired).. P^" °' Vaucluse
Nice. Alpes-Maritimes
Savoie Savoie, Haute-Savoie

Agriculture.— About nine tenths of the soil
of France is productive, and about one half of
the whole French territory is under the plough.
In regard to the management of arable land,
the French are still far behind the English,
but have nevertheless made great advances dur-
ing the 19th century. During the last 50 years
the production of cereals in F'rance has in-
creased by nearly 70 per cent, while the extent
of land under cereals increased by only one
quarter. This is equivalent to saying that the
productiveness of the soil has increased in that
time by fully one third. The cereals forming
the great bulk of the cultivated crops are wheat,
oats, rye, and barley. The crops next in im-
portance to these are meslin or mixed corn, po-
tatoes, hemp, rape, maize, buckwheat, flax, and
beet. This last plant is cultivated extensively
in some departments, especially in that of Nord,
for the manufacture of sugar. The most val-
uable crops of which the cultivation on a great
scale is not general, but confined to particular
districts, are madder, tobacco, saffron, and hops.
The cultivation of tobacco is monopolized by
the government, and is confined to certain de-
partments. It yields an annual gross revenue to
the government of about $75,000,000. but from
this total there falls to be deducted the expense
incurred in the cultivation and manufacture of
the tobacco. In France the grass is on a much
more limited scale than the arable husbandr>',
the land in permanent meadow being in extent
only one si.xth of that under the plough. The
breeding of stock, notwithstanding the stimulus
afforded by the establishment of numerous socie-
ties, general and local, for its encouragement,
is, in France, if not imperfectly understood,
very indifferently practised. The races of oxen,
instead of being confined to a few of the more
perfect types, are almost as various as the dif-

ferent districts into which the country is di-

vided, and include a few good breeds, particu-
larly in the rich plains of Lower Normandy.
The rearing of sheep is more successful, and
much wool, scarcely inferior to that of the
merino, is raised. The general employment of
cattle for agricultural purposes gives little en-
couragement to the rearing of draft horses

;

but the warlike propensities of the nation have
always created an extensive demand for horses.
Asses and mules, generally of a superior de-
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scription, are much used in Franco. The culti-

vation of the vine is one of the most impor-

tant branches of French agriculture. The total

quantity of land in vineyards is nearly a twenty-

fifth of the whole surface; but as there are ex-

tensive and continuous districts where there are

no vineyards, the proportion which vine-land on

the districts properly adapted to it bears to the

whole land under cultivation, attains a much
liigher ratio. The various first-class wines, un-

der the name of Champagne, Burgundy, Bor-

deaux, etc., are in high repute and general de-

mand over all Europe. In 1901 France pro-

duced 1,784,854,500 gallons of wine. A large

part of the wealth of France consists in its

fruits. Among the most important fruit-trees

are the apple, the fruit of which, in the north-

ern districts, particularly in Normandy, is

largely used for the manufacture of cider; the

chestnut, which, in barren districts yields an
article of food which takes the place of the

cereals among the poorer classes ; the mulberry-
tree, cultivated in 8 or 10 departments in the

southeast, both for its fruit and its leaves, the

leaves being used as food .for the silkworms,

on which the French silk manufacture depends;

the olive, which grows in the same districts as

the mulberry; the pear, plum, cherry, apricot,

peach, orange, citron, fig, almond, etc. The
forests of France occup" about one seventh

part of the whole territory. Their principal

localities are the .Ardennes, Vosges, and Plateau

de Langres. in the northeast ; the Jura in the

east; and the mountains of Auvergne in the

centre. The chief constituents of French for-

ests are the oak, the elm, the pine, the fir, the

larch, the birch, the beech.

Mineral Resources.— The coal-fields of

France are so numerous that coal-pits exist in

no fewer than 33 departments ; but most of these

are very limited in extent. Several of the

smaller fields occur in the northwest, and also

in the south, where both anthracite and lignite

are found ; but the fields whose importance

entitle them to particular notice are only two—
that of Valenciennes in the northeast, forming
the western extremity of the great Belgian coal-

field, and that of St. Etienne, to which the manu-
factures of that town, Lyons, and the sur-

rounding districts, are indebted for much of

their prosperity. The annual output is over

30.000,000 tons, but falls so far short of the an-

nual consumption that a large import takes

place from England and Belgium, and wood
continues to be the common fuel throughout
France, at least for domestic purposes. The
coal-fields contain seams of iron, which are

extensively worked, and furnish ore to a great

number of blast-furnaces. Though the number
of mines actually worked is great, the quantity

of foundry pig annually produced is only about

2.500,000 tons. Few countries have been said

to be so rich in lead as France. It occurs in

greater or less quantity in a great number of

districts, and is generally argentiferous. Man-
ganese is very widely diffused, but is worked
only in a few mines. Gold exists both in the

sands of rivers and in situ in thin streaks em-
bedded in quartz. Attempts have been made
to work it, but not with success. A vein of

quicksilver was opened about the middle of the

i8th century, and was worked successfully for

12 years, and then abandoned. Zinc, copper,

arsenic, nickel, and cobalt exist, but not in such
quantities as to be workable to profit. The
principal saline substances are alum and com-
mon salt. The great sources from which salt

is derived are the lagoons and salt marshes
which line many parts of the coast. Of these

the produce is about 300,000 tons. A large

revenue is also derived from quarries, and beds
of common clay, potter's earth, and kaolin.

For information concerning History, Gov-
ernment, Soci.\LisM, Educ.vtion, Religion,
L.\NGUAUE AND LlTER.\TURE, ArT, MuSIC,
Drama, Army and Navy, Railways, Indus-
tries, Commercial and Banking System,
Colonies, see the following special articles.

France — History from the Revolution to

the Establishment of the Empire, 17961804.
This period is one of the most important in

French history, and from beginning to end its

events centre about one man— Napoleon Bona-
parte. From the outset Napoleon was hampered
by popular unrest, for the people had only
recently emerged from a blootly revolution and
were clamoring for they knew not what ; petty

jealousies, conspiracies, plots and counter-plots

dominated politics ; suspicion and distrust of

everybody and everything pervaded the atmos-
phere ; the finances were in a disgraceful con-
dition; commerce and industry w'erc in a state

of stagnation ; the laws were unsatisfactory and,

poor as they were, remained unenforced ; the

army was ill-fed, poorly paid, and lacked a con-
trolling hand ; and relations with foreign nations

were strained to such an extent that war threat-

ened on every side. The first significant step in

his path tow-ard power was the placing of the

armies of France under Napoleon's command
and at his disposal. Thus the opportunity was
witliin his grasp and the means provided where-
by he could carry out his personal ambitions
and at the same time promote the progress and
welfare of the entire nation. Whether or not

his love for the country or his commiseration
for the pathetic state in which he found her

were secondary in his mind to his personal ag-

grandizement matters little ; it is certain that

from that time the destiny of France was indis-

solubly linked with his rise or fall ; upon his suc-

cess or failure depended the continuance of the

French entity; from that time his master mind
and subtle genius and mighty hand were the most
potent factors in raising France from the pit of

anarchy and degradation to the heights of pride

as the most powerful nation of the world ; from
that time his history was French history—
Napoleon was France.

In order to understand the conditions exist-

ing at this time and to follow the steps by
which Napoleon attained his remarkable posi-

tion, we must go back into the reign of Louis

XVL and study the events which resulted in

the Reign of Terror, the Revolution, and the

establishment of democracy.
Louis XVI., son of the Dauphin and grand-

son of Louis XV., ascended the throne on the

death of the latter, 10 May 1774. Hardly had
he been crowned when war broke out with Eng-
land, in consequence of the support afforded by
France to the revolted .'\merican colonies of

Great Britain. .\ treaty of commerce and al-

liance wMth the United States was signed 6 Feb.
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1778, and was followed by an immediate declara-

tion of war by England. The war was success-

ful in its immediate object, and was terminated
by the Treaty of Versailles, 3 Sept. 17S3. Three
years afterward a commercial treaty was con-

cluded with England. The first difhculty of

Louis' government, however, and the rock upon
which it split was the hopeless and unmanage-
able condition of the public finances. Maurepas,
Turgot, Maleshcrbes, Cliigny de Xuis, Xecker,

Joly de Fleur}', d'Ormesson, Charles-Alexandre
de Calonne, Lomenie de Brienne and others

signally failed to ward off impending disaster

and resigned or were dismissed, and finally the

King was forced to convoke the States-General

at Versailles 5 May 1789. Owing to disputes

between the three parties represented— the no-

bility, the clerg)-, and the Third Estate— the

attempt to solve the difficulties was abortive.

The Iving assumed a hostile attitude and com-
mitted several acts which angered the public,

the chief of which was the dismissal of Xecker
who a second time had been called td the finan-

cial portfolio, and in June 1789 it became neces-
sary to bring foreign troops to Paris to overawe
the assembly. The people demanded arms and
the Hotel de Vilie at Paris supplied them

;

blood was shed there on 12 July ; and on the
14th the Bastile was captured and destroyed.
The garde bourgeoise, formed by the munici-
pality, was now transformed into the national
guard with Lafayette as commander. The spirit

of insurrection in the meantime had, since the

beginning of 1789, been spreading in the prov-
inces, sections of the country were swept by a
panic called the "Great Fear," and the urgency
of affairs induced the assembly, on 4 August, to

take a decisive step. On the basis of a future
compensation all privileges were abolished. A
banquet given to the foreign troops at Ver-
sailles at a time when the populace was threat-

ened with famine excited another insurrection.

A'ersailles was attacked by the mob, and the
King brought a prisoner to Paris (5 and 6 Oct.
1789-).

In December 1790, the King began to cor-

respond secretly with foreign powers, and a
secret convention had been made with .Austria,

Prussia, Piedmont. Spain, and Switzerland, to

advance their troops to the frontiers with a
view to a simultaneous occupation of the terri-

tory. Louis then made his escape from Paris

(20 June 1791), and endeavored to reach Mont-
medy; but he was recognized on the road, ar-

rested at Varennes, and brought back to Paris
escorted by the commissaries of the assembly.

A demonstration in the Champ de Mars, in

favor of his deposition (17 July), was put down
by force by Lafayette and Bailly, under order
of the assembly.

On 30 Sept. 1791, the assembly brought its

work to a finish, after having redeemed its oath
of 20 June. The constitution was sworn to by
the King on 14 September, after which he was
reinstated in his functions. The constitution

embraced all those civil reforms which, after-

ward incorporated in the code of Napoleon, sur-

vived the political changes of the Revolution.

It deprived the King of arbitrary powers, and
voted him a civil list: it provided liberty of
worship, freedom of the press, of commerce, of
industry; the laws of primogeniture and entail
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were abolished, and equal division of property
among children made compul^ry ; confiscation

of property for offences was abolished, and per-
sonal punishment substituted ; titles were
abolished ; the clergj' were reduced to public
functionaries, salaried by the state; the terri-

tory- of France was declared free through all its

•extent, and a redivision of it was effected (15
Jan. 1790) into 83 departments. This division
afterward proved an admirable instrument of
centralization, and in repeated emergencies en-
abled Xapoleon at once to lay his hand with
ease upon all the military resources of France.
One of the measures already mentioned in par-
ticular demands further details, as it was the
means of meeting the financial difficulty, and at
the same time of arming the enemies of the
Revolution, at whose expense it was effected.
On 2 Dec. 1789, the domains of the church were,
in the euphemism of the assembly, put at the
disposition of the nation. The minister was au-
thorized to sell these estates to the extent of
400,000,000 livres. Until the sale was effected
he was authorized on the security of these na-
tional domains to issue a paper money having
a forced circulation and a preference in the
purchase of them. In 1792 the estates of the
emigrants were confiscated in like manner.
Thus was created that seemingly inexhaustible
treasury of assignats which brought France
so speedily into a financial anarchy worse than
any she had yet experienced. Among other re-

forms was the reorganization of the administra-
tion of justice. The parliaments were dissolved
by indefinite prorogation, and judicial functions
were separated from the administrative, district

courts were created and judges appointed for

10 years. The assembly closed with an attempt
to recall the emigres, and it prohibited the re-

election of its members. Mirabeau, the greatest
orator of the assembly, and one of the boldest
leaders of the Revolution, had died prematurely
2 .^pril 1791, from the excesses of his life. The
constituent assembly was, according to the con-
stitution, immediately followed by the legisla-

tive assembly, which began its sittings on I Octo-
ber, but before the period assigned by the con-
stitution it gave place to the convention. In
the legislative assembly there were two parties

of political importance, the Girondists, who led
it, and the Montagnards, who subsequently be-

came all-powerful in the convention. The royal-

ists were already powerless. The assembly was
compelled at once to take a decisive course.

By the declaration of Pilnitz the Emperor of
Germany and the King of Prussia threatened an
armed intervention to restore Louis to his

rights. The King was compelled in March to

accept a Girondist ministry, and on 20 April

1792, war was declared against the empire. The
first attempts to assume the offensive -were un-
successful, and the French armies were not even
able to prevent the enemy from invading home
territory. To make matters worse the King
maintained a treasonable correspondence with
the allies and refused to sanction the decrees of
the assembly. Paris grew restless as the enemy
advanced ; unscrupulous politicians urged the
mobs to violence and on 20 June, the people
invaded the assembly and the Tnileries, and
summoned the King to sign the decrees. He
refused, but satisfied them for the moment by
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allowing himself to be crowned with a red

bonnet. On 26 July the Duke of Brunswick
issued his celebrated and impolitic manifesto,

threatening, if the King were insulted, to deliver

Paris to a military execution. The sections of

Paris retorted by signing a petition demanding
the deposition of the King before the close of

the day (9 August). At midnight the tocsin

sounded. The Tuileries, after a sanguinary

combat, were taken and sacked. The King took

refuge with his family in the assembly, which
was invaded and compelled to submit to the

dictation of the victors by assenting to the

suspension of tlie King and the convocation of

a national convention. The convention was an
extraordinary assembly, summoned for an
emergency, and thus recognized the fact that

France was again without a constitution. The
war now assumed a more favorable aspect. The
victory of Valmy, 20 Sept. 1792, caused the
Germans to fall back discomfited ; the siege of
Thionville was abandoned ; and France was
freed of her invaders. Savoy, Nice, and Villa-

franca were seized and occupied by the French

;

the army of Alsace under Custine took Speier

(30 Sept. 1792), Worms (5 October), and
Mainz (21 October) ; Frankfort capitulated to

Houchard; and the victory of Dumouricz over

the Austrians at Jemappes, 6 Nov. 1792, lod to

the occupation of Belgium.
The first act of the new assembl)', 21 Sept.

7792, was to proclaim the republic. Thus the

Year I of the republic began. On 3 December
the King was cited to appear before the assem-
bly. On 20 Jan. 1793, he was, by four succes-

sive votes, sentenced to death within 24 hours,

and on the 21st the sentence was executed.

This violent inauguration of the republic

shocked public opinion throughout Europe, and
armed the neutral states against France. Eng-
land. Holland. Spain, and tlie empire joined the

coalition. A levy of 300,000 men was ordered.

It was necessary to send some of these new
levies to suppress the Chouan insurrection in

Mainz, .^^jou, and Brittany. Nearly all the

officers of rank had emigrated, and Dumouriez
feeling that hostility was rising against him in

Paris resolved to regain his prestige by a bold

stroke — the conquest of Holland. He was de-

feated in the attempt, however, by the Prince

of Coburg who administered a crushing defeat

nt Neerwinden, 18 March 1793. Dumouriez
then secretly agreed to evacuate Belgium and
turning against the convention deserted to the

allies on 4 ."Xpril. Mainz was also lost by Ciis-

tine. At home the army lost confidence in its

heads and became disorganized. Mutual suspi-

cion and distrust reigned in the convention

itself. The corwention took measures suited to

the gloomy aspect of affairs. A revolutionary

tribunal was appointed to try offences against

the state, a committee of public safety, with

sovereign authority, was appointed (6 April),

and the convention renounced the inviolability

of its members. The period thus inaugurated is

known in history as the Reign of Terror. The
struggle between the Girondists and the Mon-
tagnards became violent. The latter, defeated in

the convention, armed the sections of Paris.

The convention, under pressure , ordered the

arrest of 31 Girondists (2 June). Some of

them escaped and excited insurrection in the

provinces. A new constitution was adopted by
the convention 23 June, called the Constitution

of the Year I, the Republican Calendar being
adopted on 5 Oct. 1793. The energy of the

dominant party had risen to the danger, but it

was accompanied by a ferocity without example.
The revolutionary tribunal had already filled

the prisons with victims. On 10 Oct. 1793 the

constitution w'as suspended and the government
declared revolutionary, a term which included
unlimited power. Both in Paris and the prov-
inces executions and massacres followed each
other daily, and as new parties succeeded each
other in the convention the leaders of the de-

feated parties were added to the usual list of

suspected royalists or reactionaries. Thousands
of paid committees were formed throughout
France. The Queen was executed on 16 Oct.

179,31 the Girondists (against whom public

anger had been more deeply aroused by the

assassination of Marat on 13 July by Charlotte

Corday) on 31 October doth Brumaire) the

Hebertists on 24 March 1794, the Dantonists on

5 April. Robespierre had a new law passed on
22 Prairial fio June) to facilitate these execu-

tions, and from this date to 27 Jtdy about 1,400

persons are supposed to have perished. .\t

length the Reign of Terror came to an end by
the revolution of the 9th Thermidor and by the

execution of Robespierre and his associates on
27 and 28 July 1794.

In the meantime the majority of the south-

ern towns declared against the convention, the

French territory was invaded both on the north

and south and to all these dangers was added
famine. Conde was taken by the allies 12 July

1793: Mainz surrendered 23 July: and Coburg
took Valenciennes on the 28th. The convention

fixed a maximum price for the sale of pro-

visions. A decree was passed excluding English

manufactures from France. A levy was ordered

of 1.200,000 men, and Carnot organized 14

armies. The revolted provinces were speedily

reduced. At this time Napoleon first became
prominent in France. In September 1793 he was
commissioned lieutenant-colonel of artillery and
sent to Toulon to assist in the reduction of that

city w-hich was then in the hands of the English.

By his stratcg>- this was accomplished on 19

December, and Jourdan, in the north, was en-

abled to give his undivided attention toward
driving the principal forces of the coalition from

the country. During the balance of 1793 and in

1794 the campaigns resulted favorablv to the

French arms. Jourdan defeated the Prince of

Coburg at Watti.gnies 15 and 16 Oct. 1793.

Hoche. after losing the three-day battle of

Kaislerlautern (28 Nov.-i Dec.) and winning

the battle of Wissenberg (26 December),
wintered in the Palatinate. In Italy and Spain

the French had also been able to carry the war
beyond their ow-n frontiers. In the spring of

1794 the French armies took the offensive. An
attack on Lille by Coburg's forces was repulsed

with great loss on 18 May; Jourdan crowned
a series of victories by the capture of Charleroi

in June ; and by the victory of Fleurus (26

June 1794) recovered Belgium, and Pichegru by

the beginning of 1795 had completed the con-

quest of Holland. A treaty of peace was signed

16 May. Holland, under French influence, con-

stituted itself into' the Batavian Republic. Tus-
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cany concluded peace with France 9 February.
By the successes of Jourdan the allies were
driven across the Rhine, and Spain was invaded.
These successes induced Prussia and Spain to
lay down their arms. By the treaties of Basel
(q.v.) signed by the former on 5 April, by the
latter on 12 July (ratilied 22) 1795, and by
Hesse-Cassel on 28 August, these countries
acknowledged the French Republic (See Pe.\ce

Treaties). The English during this time had
been successful at sea and had made extensive
captures among the French colonies. Mean-
while (in February 1794) Napoleon had been
promoted to the rank of brigadier-general of
artillery and later in the same year was sent to
Genoa to study its defences and the political

disposition of its inhabitants.

In 1795 the convention gave the republic a
new constitution called the "Constitution of the
Year III." a chamber of Five Hundred to pro-
pose the laws, a chamber of Ancients to approve
them, an executive of five members, one elected

annually, called the director)-. This tame be-

quest of that once terrible assembly marked the
progress of a strong reaction. The royalists

conceived sanguine hopes of a restoration.

Pichegru was gained, a royalist insurrection

organized, and 30,000 men marched on the
Tuileries, where the convention sat. Barras in-

trusted the defence to Napoleon who had lately

returned. He with 5.000 men and his artillerj',

though he had only a single night in which to

prepare, not only repulsed the insurgents but
poured such murderous discharges of grape into

their ranks that within an hour after actual

fighting began he had secured victory for the

convention. This event is called the affair of

the 13th Vendemiaire (5 Oct. 1795). In recog-

nition of his services Napoleon was now ap-

pointed by the convention to the command of

the army of the interior. The convention was
dissolved on 26 October.

With the suppression of the revolution at

Paris by Napoleon, the subjugation of the Ven-
deans and Bretons by Hoche, the crushing of

the "Conspiracy of Babeuf," and the pacification

of the other sections of the country, came a dis-

tinct lull in political passion. For the first time

in many years the armies of France were idle

and so the directory planned further foreign

conquests. Carnot, the "organizer of victory,"

who was one of the five members of the direc-

tor)', was depended upon for the military suc-

cess of the campaigns. He planned an attack

on Austria and resolved to strike from three

separate points. In 1796 he sent out three

armies which were to hem in the Austrians on
all sides and descend upon Vienna simulta-

neously. Two of these armies, each 70.000 to

So.ooo strong, were to enter Germany to reach

the valley of the Danube, one under Jourdan—
the army of the Sambre and Meuse— by way
of the valley of the Main, the other under
Moreau— the army of the Rhine and Moselle
— by way of the valley of the Neckar, both then

to descend upon .\ustria. Napoleon with the

third army— the army of Italy— 40.000 strong,

was to menace Italy. Let us follow this last

army.
One object of the campaign was to make the

armies live on foreign territories. Bonaparte's

lieutenants in Italy were already experienced

generals. He assembled them and unfolded his

plans, which silenced the jealousy naturally

caused by his appointment. To the soldiers he

issued the first of his rousing proclamations

:

"You are ill-fed," he said, "and almost naked;
the government owes you much, and can give

j-ou nothing. I am about to lead you to the

most fertile plains in the world, and to opulent

cities where you will find honor, glor)', and
riches." During four years the army had been
struggling against the Sardinian and Austrian
troops, without decisive success, on the southern

slopes of the .A.lps and Apennines. The Sardin-

ians stretched from the Bormida to the Stura,

with an entrencl cd camp at Ceva. The .Aus-

trians were cantoned in the neighborhood of

Alessandria and Tortona, commanding the

roads to Genoa and Milan. Napoleon threat-

ened an attack on Genoa by Voltri, but made
his real advance through the valley of the

Bormida. Toward the end of March 1796 he

set out from Nice and after defeating the allies

at Montenotte (11 April) seized that town and
thus placed himself in their centre. Having
first repulsed the Austrians he pursued the

Sardinian army, beat it at Millesimo (13-14

April) and at Mondovi (22d), and drove them
before him to Cherasco, where an armistice was
concluded (28 April), which was converted, on
15 May, into a definite treaty, by which Sardinia
renounced the coalition and ceded Savoy and
Nice to France. In the interim Napoleon sent

!Massena and La Harpe against the .(Vustrian

army and they defeated it at Dego, 14-IS April.

Napoleon then by forced marches to Piacenza
compelled Beaulieu to retreat toward the Tyrol.

He crossed the Po at Piacenza, stormed the

Bridge of Lodi (10 May) which was held by the

Austrians to cover their retreat, and entered

Milan on 15 May. Brescia was entered on the

28th, the passage of the Mincio forced at Bor-
ghetto on the 30th ; and the .\ustrians. after

garrisoning Mantua, retired into the Tyrol.

The English were dislodged from Leghorn and
Corsica ; and Venice, Genoa, and Piedmont gave
in.

Napoleon followed up his successes by ne-
gotiations with the Italian princes and the
Pope, upon whom he levied contributions. The
King of Naples signed an armistice on 5 June.
Besides money, so much wanted by the director)',

Napoleon provided a pleasing tribute to French
vanity by stipulating for the surrender of pic-

tures, manuscripts, and works of art. On
Lombardy he levied a contribution of $400,-

000.000: the Pope promised $420,000,000. He
sent $200,000,000 to the director)-, which had not

been able to defray the expenses of his cam-
paign. While he besieged Mantua, a fresh army
of Austrians under Wurmser advanced against

him in three divisions. Here Napoleon's
ability to grasp a situation quickly and to dis-

cover the critical point in a campaign were re-

markably displayed and served him well. He
raised the siege of Mantua, beat one division

under Quosdanovich at Salo and Lonato. 3 .'Xug.

1796 and another under Wurmser at Castiglione,

on the 5th. Wurmser. reinforced to 50.C00 men,
again attempted to relieve Mantua. Napoleon,
who had entered the Tyrol and had reached
Trent on his way to Innsbriick. after defeating

25.000 Austrians under Davidovich at Roveredo,
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on 4 September and winning the battle of Gal-

liano, descended the valley of the Brenta after

Wurmser, defeated him at Bassano (8 Septem-
ber) at La ['"avorita and at Saint George and
about the middle of that month shut him into

Mantua.
On the other hand the same success had not

attended the armies of the north. The Arch-
duke Charles had defeated Jourdan, and forced
Moreau. who had penetrated into Bavaria, to

retreat by the Black Forest to .\Jsace which he
reached in October. Thus any relief for Na-
poleon was checked. At this time also a great
expedition to Ireland under Hoche failed and
that general was recalled to France to serve
with one of the other armies. These events
enabled the Austrians to send a fresh army
after Napoleon, consisting of 50,000 men, under
Alvinczy and Davidovich. Tn vain, however.
.'Kfter sustaining repulses at Rivoli and Caldiero,
he outmanoeuvred Alvinczy and defeated him at

Areola 15-17 November. In January 1797
.•\lvinczy, with large reinforcements, again ad-
vanced from Roveredo to the relief of Mantua.
The French were driven in at La Carona but
Napoleon defeated him on the 14th at Rivoli

and on 2 February received the surrender of
Mantua from Wurmser. On the same day he
put an end to his armistice with the Pope and
invaded the States of the Church, defeating the
papal troops at Senio, and in rapid succession

capturing Faenza, .-Vncona. Lorctto, and Tolcn-
tino. A speedy understanding was come to by
the Treaty of Tolentino ( 19 Feb. 1707) ;

the Pope surrendered Avignon, Bologna. Fer-
rara, and the Romagna to France; these were
added to the provinces of Modena and Reggio,
taken from the Duke, and formed the Cispadane
Republic, as, after the battle of Lodi, Lombardy
had been proclaimed as the Transpadane Re-
public.

The .Austrians, however, were preparing for

another invasion of Italy under the .-Xrchduke

Charles, and Napoleon resolved to anticipate

them before they should receive their reinforce-

ments from the armies on the Rhine. lie there-

fore entered the Tyrol, driving the .•\rchduke

before him, and, crossing the Nnric .'Mps and
penetrating as far as Leoben in Styria, he had
reached Judenburg, a few days' march from
Vienna, when an armistice was accepted (7
April 1797) and preliminaries were signed at

Leoben on the i8th, ceding the .Austrian

Netherlands and Tx)mbardy to France, and in-

demnifying Austria with Venetia. These pre-

liminaries were confirmed by the Treaty of

Campo Formio, signed 17 October. While Na-
poleon was carrying on these stupendous oper-

ations, Ilocbe and Moreau had conducted
equally glorious but less successful campaigns
against the Austrians in southern Germany and
had pushed them back into the Black Forest
when they received the news from Leoben and
suspended active operations.

In the meantime the condition of affairs at

home was becoming worse. The Reign of

Terror had been followed by an excessive dis-

solution of manners. Brigandage prevailed in

the provinces. Barras, a member of the direc-

tory, and other high officials, had been guilty of

malversation and private jobbing in the public

funds. The returned royalists were intriguing

for a counter-revolution. The reactionary party
had triumphed in the elections of May 1797, and
had succeeded in electing Pichegru president of
the Five Hundred, and Barbe Marbois, another
royalist, president of the Ancients, an<l had re-
placed Letournerre in the directory by Barthc-
iemy. The majority of tlie director}-, relying on
the support of Bonaparte, resolved to anticipate
them. Iloclie had been recalled with his army
from the Rhine and from Italy Napoleon sent
Augereau, his trustworthy aide, and with these
the directory carried out the couf' d'etat of the
i8tli Fructidor (4 Sept. 1797). On that night
Augereau introduced 12,000 men into Paris, sur-

rounded tlie halls of the councils, and arrested
the leaders of the reactionary party. The
minorities of the two councils, assembled on the
invitation of the directors, condemned 5.3 depu-
ties to transportation ; annulled the elections in

48 departments, and repealed the laws which
had been passed in favor of priests and emi-
grants ; and other violent measures were also
taken. Moreau, who had betrayed the intrigues

of Pichegru, was himself suspected, and de-
prived of his command; and Moche in conse-
quence received command of the two armies of
the Rhine. Soon afterward, however, he was
taken suddenly ill (some say he was poisoned)
and died.

It seems to have been the purpose of the
directory at this time to invade Engl.and and
w-ith this object in view a large army had been
gathered together. Napoleon was placed in

command of it and though at first he professed
to favor the design, he readily saw its impracti-
cability and finally persuaded the directory to
abandon the project. As an alternative he pro-
posed to ruin the English Indian empire by the
conquest of Egypt. His plan was approved;
an army consisting of 36.000 men was equipped;
and in a fleet commanded by Brueis the ex-
pedition embarked at Toulon on 19 May 1798.

In passing they took Malta from the Knights
9-10 June. The fleet a few days later set sail

for Egypt and reached Alexandria i July. Na-
poleon sent Kleber forward to take that city

and then advanced on Cairo but before he
reached his destination he encountered a large
force of Mamelukes. A long and bloody strug-

gle ensued known as the battle of the Pyramids,
but on 21 July Napoleon emerged victorious.

He then entered Cairo in triumph. Napoleon
thinking himself secure set about reorganizing
the civil and military government of tlic coun-
try, among other things estalilishing on 22 .Au-

gust the Institute of Egypt : hut before he had
accomplished much in that direction fortune de-
livered a terrible blow. While he was thus
occupied in the interior. Nelson, in command
of the English fleet, had pursued the French
fleet, found it moored in the Bay of Abukir,
defeated and nearly destroyed it in what is

called the battle of the Nile, 1-2 Aug. 1708.

The French were thus cut off from escape. To
make matters worse the Sultan declared war
against Napoleon. Beside this in October thf

people in Cairo revolted and then occurred th«

fearful massacres when 2,coo people were put

to death. Napoleon, however, instead of at.

tempting to return to France resolved to con-

quer Syria. Early in February 1799 he started

with i3,coo men to cross the desert. El-.Arisli,
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Gaza, and Jaffa quickly succumbed and he then

laid siege to the city of Acre which was de-

fended by a Turkish garrison under Djezzar
Pasha, assisted by the English commodore Sir

Sydney Smith. It was probably at this time that

he heard of the disorders in France and the

disasters to French armies. This fact combined
with his inability to capture the city undoubtedly
influenced his decision to return to France. He
therefore on 20-21 May, after a 60-day siege,

relinquished the attempt to capture the place

and returned to Egypt, laying waste the country
by fire and having lost over 4,000 men in the

expedition. Napoleon re-entered Cairo on 14

June but not a month had passed before it was
announced that a Turkish expedition of lo.coo

men was marching against him. On 25 July
Napoleon attacked and almost annihilated this

force, which the Sultan had landed at Abukir.
On 22 Aug. 1799 he transferred the command
of the Eg\-ptian army to Kleber and embarking
in a frigate landed at Frejus 9 October after

several narrow escapes from capture by the

English Mediterranean cruisers.

While Napoleon was conducting these opera-
tions in EgT,-pt a second coalition in violation

of the Treaty of Campo Formio had been
formed against France, embracing England,
Russia, Austria, and other German states,

Naples, Portugal, and Turkey. To meet this

danger the councils passed the law of the con-

scription (5 Sept. 1798), and ordered a levy of

2CO,oco men. The campaign of 1799 was dis-

astrous to the French. Jourdan, who had
crossed the Black Forest, was defeated by the

Archduke Charles at Stockbach in Swabia on
25 March, and forced to retire beyond the

Rhine. Scherer, who was intrusted with the

command of the army of Italy, was defeated at

Magnano on 5 April. Moreau, who superseded
him, sustained further reverses; and MacDonald,
who came to his assistance with the army of

Naples, was totally defeated in the battle of the

Frebbia, 17-19 Jime, Turin, Alessandria, and
Mantua were captured. Joubert, who succeeded
Moreau, was defeated and killed at Novi 15

August. On the other hand, the Anglo-Russian
campaign in Holland failed ; and Massena. after

a brilliant campaign in Switzerland, defeated

the Russians and Austrians at Zurich on 25
September, which induced the Emperor Paid I.

to make peace.

Napoleon, on his return, found the govern-
ment in great embarrassment. Its credit was
wholly gone. It was obliged to fund the in-

terest of its debts or pay it in worthless paper
money. It was ill-obeyed by its generals. A
revolution had taken place in the government
(18 June), but the new directors w'ere as in-

competent as the old. In these circumstances
was accomplished the revolution of the 18th and
19th Brumaire (9-10 Nov. 1799) by which
the dii-ectory was abolished. The councils being
alarmed with rumors of a Jacobin" plot, the
Ancients gave orders that both bodies of the
legislature should be transferred to Saint Cloud
under the conduct of Bonaparte, who was in-

trusted with the cormnand of the troops. Bona-
parte had already secured the co-operation of
Moreau and the other generals present in Paris.

On the loth Napoleon entered the Council of

the Ancients assembled at Saint Cloud, and in-

sisted on the necessity of a new constitution.

On proceeding to the Council of the Five Hun-
dred he was received with cries of a bus le dic-

tateur. Gen. Leclerc, by his orders, entered and
dispersed the assembly. The members of the

two councils who were favorable to Bonaparte
then appointed a provisional government of
three consuls— Bonaparte, Sieves, and Roger
Ducos, and a committee consisting of 25 mem-
bers, of each council to draw up a new consti-

tution, which was proclaimed on 15 December,
and called the "Constitution of the Year III.*

The three consuls were appointed for 10 years,

and re-eligible. The first had all the executive
powers, the others only a consultative voice.

This constitution was submitted to the appro-
bation of the people, and accepted by 3.011,107
suffrages against 1,567. The departments were
put under prefects directly responsible to the
minister of the interior. The prefects, sub-
prefects, and maires of communes had their

councils, which were merely consultative, the
whole executive power being in the hands of
the officer responsible to government, r

Bonaparte chose Cambaceres and Le Brun
as second and third consuls. He then under-
took the task of reforming civil affairs. He
recruited the national treasury, repealed many
of the more violent laws that had been promul-
gated during the Revolution, and reopened the
churches. He wrote letters to the King of Eng-
land and the Emperor urging, in theatrical

terms, the restoration of peace, but these over-
tures were refused, and his next business was
to prepare for war. He gave Moreau the com-
mand of the army of the Rhine, and determined
himself to proceed to Italy. Massena, with the
remains of the French army, was shut up in
Genoa. On 13 May 1800 he began his memor-
able march across the Alps and on 2 Jime to
the surprise and consternation of the allies en-
tered ^Milan. After several unimportant skir-
mishes he attacked and decisively defeated the
Austrians at ilarengo on 14 June l8co. He thus
for a second time secured to the French pos-
session of all the Piedmontese fortresses. By
the Convention of Alessandria, signed on the
i6th. Melas abandoned all Piedmont and Lom-
bardy to the Oglio. Napoleon then committed
the command to Massena and returned to
Paris. Meanwhile Moreau defeated the Aus-
trians in several engagements during May. and
forced them to take refuge in Ulm. For a
while Napoleon's time was divided between
campaigning and negotiating. The English,
however, finally persuaded the Austrians to con-
tinue the struggle and late in the year hostilities

once more began in tlie valley of the Upper
Danube. Moreau again defeated the Austrians
under the Archduke John on 3 December in the
important battle of Hohenlinden and after a
series of brilliant combats drove the Austrians
back till Vienna was in terror. Brune, who suc-

ceeded Massena. extended the Italian conquests
in Tuscany and Venetia. Negotiations were
then entered on by Austria, and the Peace of
Luneville concluded 9 Feb. 1801. The Rhine
was recognized as the boundarj- between France
and Germany. The Adige was to be the bound-
ary of Austria and Italy. The independence of
the Batavian, Helvetian, Cisalpine, and Ligurian
republics was guaranteed. A treaty^ was also
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concluded with Spain at Madrid on 21 March;
and by the Treaty of Florence, 28 March, Naples
agreed to renounce the coalition, and received

French garrisons. Treaties were also signed

with the Pope, Bavaria, Portugal, Russia, and
Turkey. Russia, Prussia, Denmark, and Swe-
den then formed an armed r.cutrality in oppo-
sition to the naval privileges claimed by Eng-
land, which now maintained the war single-

handed. This led to a brief war between Eng-
land and the northern powers, except Prussia,

which was terminated by the death of Paul I.,

and the battle of Copenhagen.
During all this time, the French army in

Eg)'pt, though greatly weakened, was unsub-
dued. On 8 March 1801 an English fleet under
Abercrombie debarked 18.000 troops at .Abukir;

on 13 March this force attacked and defeated
the French ; on the 17th Sir Sydney Smith re-

duced the forts at Abukir ; and on the 20th

15,000 English again attacked p.coo French and
forced them back to Alexandria and Cairo.

Gen. Kleber had been assassinated and so
on 30 ."Xugust Gen. Menou, by a capitulation

with the English, agreed to evacuate Egj'pt.

Both England and France were now anxious for

peace. Preliminaries were signed on I October
and the Peace of Amiens was concluded 27
March 1802. France retained her continental

conquests. Ceylon was ceded to England by
Holland, and Trinidad by Spain ; all the other
conquests of Great Britain were restored.

Malta, which had been taken by the English,

was to be restored to the Knights of Saint John.
This lull in active warfare allowed Xapoleon
time to crush an insurrection of the blacks in

Santo Domingo.
Napoleon exhibited his wonted vigor in

home administration. By means of the senate

he silenced the opposition of the tribunate and
the corps legislatif. He assembled the most
noted lawyers in France under the presidency

of Cambaceres to draw up a new code of civil

laws now known as the "Code Napoleon" fsee

Code), lie entered into a concordat with Car-
dinal Consalvi for the re-establishmcnt of the

Catholic religion. He undertook public works,

constructed roads and bridges, encouraged
industry and commerce. On 2 Aug. 1802. Napo-
leon and his colleagues were made consuls for

life.

The external policy of Napoleon was not

calculated to conciliate the jealousies caused by
the extension of French dominion. The inde-

pendence of the new republics was merely
nominal. The island of Elba was occupied and
incorporated with France in .\ugust 1802, Pied-
mont II September, and Parma in October;
while in the same year Piacenza was united to

the country and an armed intervention changed
the government of Switzerland. Holland was
also treated as a part of France and received a
constitution from Paris. By the Treaty of
Luneville the German princes dispossessed by
the advance of the French boundary were to

be indemnified beyond the Rhine. The process
of compensation was not carried out with suffi-

cient promptitude for Napoleon. By his inter-

ference, in conjunction with that of the Emperor
of Russia, the indemnification was effected by
the extinction of the two electorates of Cologne

and Treves, and the secularization of the eccle-

siastical estates. Napoleon on 30 .April 1803 sold
Louisiana to the United States for $15,000,000.

The discontent excited in England by this

aggressive policy made it evident that the peace
could not bo maintained, and the government
refused to evacuate Malta. On 16 May 1803,
two days before the declaration of war, an em-
bargo was laid on all French and Dutch vessels
in English harbors. Napoleon retaliated for
this lawless proceeding by seizing as hostages
all English travelers in France and Holland,
and Gen. Mortier took military possession of
Hanover. Russia and Prussia attempted to in-

tervene, but on terms unacceptaljle to France.
Spain and Portugal had to purchase their neu-
trality from France; but as this purchased
neutrality placed the former at the disposal of
France, England declared war with Spain.
Naples was occupied by French troops, and
vast preparations were made ostensibly for the
invasion of England. While these events were
occurring a conspiracy for the overthrow of
Bonaparte and the restoration of the Bourbons
was discovered in 1804, in which the British
government was implicated. The most distin-

ruished of the conspirators were Cadoudal,
Pichegru, and Morcau. Cadoudal was executed,
Pichegru destroyed himself in prison, Moreau
was pardoned, and retired to the United States.

The legislative bodies were now completely
subservient to Napoleon, and the conspiracy of
Cadoudal was made a pretext for offering him
the empire. The sciialus-cousultuiii for the
regulation of the empire, drawn up by Napoleon
himself, was passed 18 May 1804. The empire
was confirmed by a popular vote of 3.572,329
against 2,569. The coronation took place at

Notre Dame on 2 Dec. 1804, and the empire
was established.
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France:

history and modern development.

I. French Civilization. Nationality does
not consist in a race, still less in the use of a
common language, but in the possession of a
corporate tradition. A nation is a body of men
distinguished from other bodies around it by
the possession of an organic tradition which so
moulds the habits of life of those subjected to
it as to deline them clearly from their neighbors.

The territory the larger part of which is
now called France, and the ancient name of
which was Gallia, has, since the beginning of
recorded history, been inhabited by many mil-
lion men possessed of and influenced by such
a corporate tradition which has given unity to
their commonwealth even in its most anarchic
or barbaric periods, and which permits us there-
fore to speak of the French people as of a
permanent historical phenomenon in Western
Europe. Compared with this solid and recog-
nizable truth, guesswork upon complicated
racial origins and still vainer guesswork upon
the evidence of language, are negligible.

The characteristics which the Gauls have
developed m this national tradition of theirs
and which in turn the'r national tradition has
imposed upon them and confirmed them in, are
easdy recognized by the modern traveller or
by the student of the detailed history of the
last 300 years. This tradition comports energy
workmg at a very high potential, a potential so
high as sometimes to fuse its communications,
and so high as to suggest to those unused to it
a necessary absence of volume. It comports in
philosophy a combination, somewhat parado.xi-
cal in character, by which material and tangible
thmgs are chiefly regarded and vet treated by
the methods of pure thought. Thus no nation
has expressed political theory in terms more
general than the French, yet none have had
less mclination for metaphysics.

In the political sphere the national tradition
of which I speak is essentiallv military, and in
the various forms of its expression lias never
ceased to be so,—by which is not meant that
the French are perpetually under arms, or
chiefly concerned with making war, but that
their conception of the organization of a State
IS always a military conception; and that as
the art of war changes and develops, now tribal,
now municipal, now based on castles and at last
national, so has Gaul been a loose hierarchy of
tribes, a web of Roman municipalities and gar-
risons, a tangle of feudal relations, or a highly
centralized and bureaucratic bodv. The whole
trend and determination of the F'rench mind in
CIVICS may be expressed in the formula «Without
authority there is no life." It is on thi-; account
that throughout French history promptitude and
power are demanded from Government, and
that among a people to whom the Oriental

ideal of collectivism is highly repugnant, so
much IS demanded from the State and so many
of a citizen's actions are considered only in the
light of his relation to the State, as though
the duties which he owed to the State were in
some way more sacred than the rights which
the State should guarantee to himself.

Ihe minor and more superficial character-
istics that go with this general picture, are a
vivacity and often an excellence in oratory, an
e.xact and somewhat excessive precision in daily

\ accompanied by an excessive neglect o'f
such details as are considered unimportant, which
neglect is repulsive to those who carry a le^s
precise order more generally over the whole of
life; a considerable artistic faculty, waning and
waxing with various periods, but fairly constant
in dramatic art and in architecture; a lack of
appetite for individual adventure (a trait in
which the FVenchman contrasts very sharply
with the Scandinavian and the Islander of the
rsorth, whether Irish, Highland, English or
Dane)

; and finally, a curious power of com-
mon action often suddenly inflamed and
always extreme, 111 which the Frenchman
contrasts not only with the Scandinavian
spirit upon the North of him, but also with
the various Germanics, the Spaniards, and
Italians of his frontiers, and indeed with
every other European communitv. It is to this
trait that France owes the many'popular risings
and massacres to be discovered in her historv
the extreme rapidity with which a leader is
chosen and again rejected, the lack of judg-
ment m foreign affairs which cannot but ac-
company the confused action of a great number
of men, and the startling military successes
which that common action often produces Of
these of course the main historic examples are
the great Eastward march of the Gauls in the
third century before our Lord, which led them
to the sack of Rome and of Delphi, and to a
permanent colony in Asia Minor; the march
of the Crusades, and the wars of the French
Revolution. But beside these enormous swarm-
ings of the French, innumerable minor phases
of the same type are to be discovered in the
2000 years of Gallic history. It is to be noted
also that just as the French are unique in ex-
peditions of this kind, so are they unique in
the multitude of their civil wars.

The good or evil of these characteristics I
do not propose to examine, nor can they I
think be 'etermined; for they will vary ac-
cording to the very various ethical systems
which abound in the modern world, and every
reader will determine for himself whether he
approves or disapproves of the Gallic temper.
It IS such as I have described it.

It will next be remarked that the French,
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such as they are, have had since the fall of

the Roman Empire, a ver>' large and dispro-

portionate influence upon the mind of Europe.

This truth is so generally appreciated that it

needs no expansion here, but a few examples

will make it evident to all. French has been

the language of a governing class from the

River Tyne to the River Euphrates, and from
the Atlas jMountains to the mouths of the

Rhine.
Feudalism and the whole structure of me-

diaeval society, was Gallic in its origin. The
Gothic architecture is a Gallic invention, as is

the collegiate university. The systems of mili-

tary fortification in the I2th, in the i6th, the

i/th and the latter 19th centuries, are French;

the French framed the first code of laws since

the fall of Rome—it became at once the basis

for every code throughout Europe. The French

road is the model of the German and the

Italian road, and to-day the weights and meas-

ures of European civilization are French ; while,

to mention a detail of no great importance, the

French language becomes, with every year, more
and more the medium of international communi-
cation and especially the medium in which is ex-

pressed the general result of European thought.

This permanent and, as it would seem, un-

due preponderance of the French mind, is in

part no doubt due to the mixture of excessive

energy with excessive precision which is the

vice, or virtue, of the French. But a very

large part, and the more easily ascertainable

part of this influence, must be laid to causes

of another kind,—causes more material and
dependent upon the sequence of history out-

side the frontiers of Gaul, and the geographical

position of the quadrilateral which the French
inhabit ; as also to some extent to the influence

of soil and climate.

In order to appreciate these measurable
causes of French preponderance, let us exam-
ine the boundaries of that quadrilateral, and
estimate its physical qualities and its historical

position.

The French, as I have said above, inhabit

nearly all the territon,- anciently known as

Gaul, and the boundary which may be set to

the Gallic temper runs as follows

:

Taking first a point upon the shores of the

Bay of Biscay some twenty miles north of the
Spanish frontier, the Atlantic Coast is the
boimdary until the Bay of Quiberon is reached

;

from that point upon the coast of Brittany the
line drawn vaguely north and south to the
coasts of the channel, excluding to the East
the highly different Armorican type which, if

place names and folklore are any guide, has
probably lain permanently beyond this boundary
since a period prior to the Roman invasion.

From the point upon the channel so determined,
the boundary proceeds eastward and northward
along the coast (including the Channel Islands

and their dependencies) to a point about
half way between Calais and Dunquerque.
Thence it strikes inland, including such places

as Tournai. Mons, Charleroi, Namur, Liege,

but a few miles east of the latter town and
somewhat west of the old castle of Limburg
the boundary turns sharply to the south and
ill a somewhat undulating form, after striking

tl-.e Belgian frontier at Gouvy, runs a trifle west

of that line, passes a mile or two east of Arlon,

about half way between that town and the

frontier, and so reaches the point where France,

Luxembourg and Belgium meet, a point in

which artificial and political boundaries curi-

ously correspond with real divisions of men.

The limit of which I am speaking next fol-

lows the short Luxembourg boundary, and cuts

in a line less defined than most parts of its

course from the top corner of Lorraine to

within a march or so of the Rhine.

This section is difficult to define, from the

fact that the population is not possessed of

sharply marked characteristics. Between the

Gallic belt of Belgium and the non-Gallic, a

boundary as sharp as that made by a river or

a wall, can be discovered by the most super-

ficial observer. There is more difference be-

tween Liege and Maestricht than there is

between, let us say, an Irish and an English

town. But in Lorraine no such sharp differ-

entiation of architecture, manners and general

way of life is to be discovered. Language is

no guide here, the habits and aspect of a Ger-
man-speaking village are the same as those

of a French-speaking village, and one can only

speak of a gradual transformation from the

purely French town of Metz to the purely Ger-

man belt which extends, as I have said, to

within about one da)''s march of the Rhine.

The belt between can only be described as

mixed.
An exact boundary begins again in the

neighborhood of Saverne, and follows the

crest of the Vosges Mountains, the valleys and
Alsatian plain to the cast of which seem never
to have been impressed with the Gallic type of
culture ; but whether under the dominion of

the Government at Paris, or autonomous, or
under the dominion of the Government of
Berlin, or of foreign or of native lords and
bishops, to have been other than Gallic in tem-
per, and resembling in historic times any one
of the minor subdivisions of tribal German^-.

.Across the gap of Belfort the line runs just

barely including that fortress a few hundred
yards to the east of whose town boundaries
ever)-thing, from the aspect of agriculture to

the gait of the peasants, ceases to be French.
The line next proceeds to the peculiar iso-

lated peak known as the Mont Terrible, runs
down the middle of the Jura valleys, and from
the end of that range of mountains can again
with difficulty be determined ; the great mass
of mountains which lies between the gap of
Geneva and the Mediterranean, may justly be
regarded as less French in character than the
Italian valleys upon the farther sides. French
influence and culture and the march of French
armies have more deeply affected the Val d'

Aoste for instance, than such remote villages
of Savoy as Lagrave. But one may say in

general that it is safe to exclude Geneva and
to include most of the mountain mass lying
south of that town until the IMediterranean is

reached. The shores of that sea continue the
boundary so far as the neighborhood of Per-
pignan. and though the Catalan language and
the Provencal, the highly differentiated climate
and the long Roman tradition of this belt make
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it a thing somewhat apart in France, yet we
must recognize the sea as the boundary of Gaul

with the exception of a still remaining foreign

influence in the town of Marseilles.

In the neighborhood of Perpignan as I have

said, and a little before the Pyrenees are

reached, the limit which we are defining turns

westward and follows the northern base of the

hills. So thorough has been the work of French

governments since the Revolution, that the val-

leys running up from that base to the crest of

the Pyrenees are, with one exception, now
completely transformed in their superficial

aspect and seem as French as any other part

of the country; but no one well acquainted as

is the present writer with the Pyrenean chain

can question the identity of the inhabitants

upon either slope. Beneath the surface of the

modern French system, the manner and culti-

vation of these valleys is a foreign thing. And
the line which we are following may be said,

for instance, to include the Canigou and Mont
Louis, but not the French Cerdagne; Aix, but

not the sources of the Aiege; Bagnieres but

nothing beyond it; Tarbes, and perhaps Lourdes

but nothing south of Lourdes, and so on all

along the chain until, a few miles after the

passage of the Adour, the total separate Basque

country is reached, where the line strikes north-

east and reaches the point upon the Bay of

Biscay from which we began to trace it.

It will thus be seen that the political boun-

daries of France to-day do not exactly corre-

spond to the territory which we are consider-

ing, and which as a whole represents the physi-

cal basis of the French nation. That territory

overflows the political boundaries towards Bel-

gium and Germany, and is within those boun-

daries in much of its southern and southeastern

part as also in the Armorican peninsula. And
this lack of identity between the political and

the real boundaries of Gaul has existed

throughout recorded history. Thus the Romans
took the convenient line of the Rhine upon the

East, although the German tribal customs, dia-

lect and general traditions have always existed

in a wide belt upon the left bank of that river;

and again the nominal suzerainty of the King
of Paris (though that is hardly a test) for long

excluded Bar-!e-Duc. which is as French as

Canterbury is English.

When the student sees upon the map of

Europe the position occupied by this quadri-

lateral, he may wonder how that position can

be called in any way preponderant. It is ap-

parently but a fraction of the great European
area, a fraction thrust far to the West, and
occupying no central radiating position. The
modern map, uninterpreted by history, and by
the known effect of climate, leaves inexplicable

the material cause of French preponderance.

But an examination of these historical and
climatic conditions goes far to explain it, and
of the two the historical, which is the more
important, should be taken first.

European civilization is not a material

spread out evenly from the Ural Mountains to

the Atlantic and from the Frozen Sea to the

Mediterranean ; it is an influence whose gen-
eral expression is Roman, whose permanent
seat is within the old boundaries of the Roman

Empire, and which while it has radiated east-

ward and northward of those boundaries

through the influence of the Christian mission-

aries, loses its intensity as a general rule the

further it proceeds from its original seat.

This Roman unity was broken by the Adri-

atic into two halves, originally widely differing

and as the centuries proceeded differing yet

more widely. In the eastern half (the Balkan

peninsula, Egypt and the Levant and Asia

Minor) old and stable civilizations, had ac-

cepted the hegemony of Rome. The language

of the generality of men was Greek, their in-

terests were those of a very aged and perhaps

a somewhat exhausted civilization, whose

origins went back to the remotest eras, and

whose high art and exquisite literature was
already in perfection in epochs long anterior to

the furthest records of history.

In the West, Latin was the general tongue,

though for long the educated and wealthier

classes were bi-lingual. And there the Roman
genius taught and produced a new civilization

cominon to the Iberian, the Gaul and the

Briton, to the Kabyle of the Atlas Mountains,

and to the German of the Rhine Valley, intro-

ducing to all these people a common art, a

common tongue and law, and a common hap-

piness. The boundaries of this Latin unity are

very clearly determined : A line drawn from

Glasgow to Edinljurgh including both those

cities shows us what part of the British islands

enjoyed this benefit, Wales, the Lowlands and
England. The Netherlands, south of the Rhine

delta, all the lower left bank of the Rhine, and

in its upper reaches both banks,—all the valley

of the Upper Danube and the mountains of the

Tyrol. All North Africa, from the Bight of

Tunis to Tangiers ; all Spain and all Gaul,

—

had in common the vine, the mass, the arch,

the column, the municipium, the military way,

and were one thing.

Now if this boundary be drawn upon the

map it will at once be perceived that Gaul was
the centre of gravity, so far as mere area was
concerned, of the whole system. And to this

mere material fact, iinportant though it was,

there was soon added a series of historical ac-

cidents which very greatly emphasized this cen-

tral position.

In the same period which saw the flowering

of Roman thought into a definitely Catholic

civilization, the long transformation of the Ro-
man army was accomplished. It had become
an hereditary and a mercenary thing, drawn
largely from those populations which did not

enjoy the full civilization of Rome and which
were therefore ready to accept a wage more
easily than would the free citizen of the Em-
pire. Through the agency of these armies, in

a most confused manner, the barbarian pressed

more and more upon the civilized area, and he
pressed upon it, though never in large numbers
yet always with an energy that varied from an
infiltration like that of the Franks or the Bur-
gimdians to a savage incursion like that of the

pirates who overran the eastern part of Britain.

A little later than the first series of these

catastrophes the Mohammedan religion sud-

denly united the non-Roman desert tribes to

the South and these destroved the civilization
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of Northern Africa which had already been

weakened by an anarchy of wandering Germans,
revohed slaves, and what not, and finally, by
the 8th century the principal islands of the

Western Mediterranean, nearly all the Iberian

and the ports of Southern Italy were occupied

by the Saracens.
The test of Roman, that is of civilized, con-

tinuity, is the authority of the town, with its

bishop as the successor (he had once been the

coadjutor) of the civil authority. And side

b> side with this test is a secondary one,

namely, the authority of the Palatine Writ : of

the Writ issued in Latin from the palace (a

word borrowed from the Palatine Hill at Rome)
wherein resided the centre of government. Now
if we take a map of Western Europe as de-

fined within the oM Roman limits, and shade

with a pencil those Roman municipal areas

which lost such a continuity of episcopal gov-

ernment and Palatine. Latin, authority, we
shall find that this shading will leave us noth-

ing but Northern Italy and Gaul; and indeed,

but for the exception which Northern Italy

presents, the vast area of Gaul may properly

be regarded as the only survival of Roman
civilization in the West. From this survival,

as from an unsubmerged rock in a flood, a

platform could be made upon which the dam-
aged conditions of civilization might be rebuilt

and from which the influence of civilization

could again radiate.

The transformation of Roman society when
the recivilization of Western Europe began,

had made it what is called «feudal.» The
slaves had become serfs organized in co-opera-

tive agricultural communities ; the great Roman
landlords had become fighting nobles ; from
this type of society, in all its changes, onward
\mtil the Revolution, and through the Revolu-
tion to our own day, Gaul through every vicis-

situde has remained the pivot upon which the

mind of Western Europe has turned. And if

at the present moment French armor plating,

French road making, the French system of

fortification, the French organization of local

government, French weights and measures,
French field artillery, French submarines,

French motor cars. French historians, and the

dual polarity of French philosophy. Catholic

and anti-Catholic, have imposed themselves
upon Europe, this modern accident is but in

the general and normal tradition of an his-

torical condition necessary to Western Europe.
Apart from these human and therefore most

important factors, certain merely material, lim-

iting and therefore inferior factors must be
considered. These will be discovered no less

than those to conspire in favor of this perma-
nent position of France.

Of material influences in Europe the two
most considerable contrasts are the contrast

between the Northern and the Southern t>'pe

of climate, and the contrast between the tidal

ocean and the nontidal INIediterranean.

A vast number of characteristics may be
connected with either of these physical con-
trasts, and with either portion of each. That
materialism which was the dominating note of
the last generation and which is but slowly
passing, regarded climate and such material

considerations as we are now discussing as

the principal cause of all tlie differences that

could be discovered by the historian. No man
w'ould now lend himself to such crudities. Th^
tribal system does indeed roughly contrast with

the municipal, in the same way that North does

against South, and those who use such terms

as «Latin peoples," etc., conceal beneath their

ignorance an appreciation of certain obvious

truths which may be roughly connected with

climatic conditions. But apart from such spec-

ulations, certain very definite material results

follow from the pair of contrasts I have men-
tioned. Thus, the rivers of Northern Europe
are highways; they are usually placid and broad
and fairly deep, and are penetrated by the tide

far within the plains of that region. Even
Scandinavia, which has no such rivers, enjoys

the corresponding presence of fjords. The
Rhone, the Ebro, the Chelif, the Tiber, the Po,

the Adige, are not highways. The Seine, the

Rhine, the Thames and the Trent, are. Again,

the seaport in a tidal sea, to be of value must
be chosen in a more particular locality than in

a tideless one. Again, the North gives us

longer if not fiercer storms. Again the beach
in a heavy tide is less suitable for landing; a
heavier t^^pe of vessel tends to develop, and
with it the possibility of further adventures.

It is evident also that with difference of

climate a different architecture, a different ag-
riculture and different social habits will arise;

and my point is that the contrast between the

two zones in Europe is normally a sharp con-
trast. Nowhere does one feel it more strongly

than in the passage from Switzerland of the

German sort over or through the St. Gothard
to Airolo. Between the two points w-hich are

but nine or ten miles apart, the whole of life

appears to change.

Now Gaul affords the obvious link between
these halves of civilization, and, tj-pically

enough, Paris, the capital, is in its aspect now
a Northern and now a Southern town. It was
southern under the Roman occupation, grad-
ually grew northern again during the Dark
Ages, and during the Middle Ages was purely
Gothic without a vestige of the South about
it (except that it was just on the limit of the
wine-drinking country). Then again with the
Renaissance it became again gradually the
Southern thing which it is to-day.

Again, on a modern battleship, if it be Ger-
man or English, you will have only the North-
ern type of man, accustomed as a rule to the
tidal sea. with all the quality of seamanship
developed under those conditions, while on an
Italian battleship you will have men brought
up as boys with the latine sail, the absence of
tidal currents, the steeper seas, the sudden gust,

and the long calms of the Mediterranean. On
a French battleship you will have both types
of men.

Consider again climate not by meaningless
scientific terms of measurement, but as it is

expressed in the common experience of life.

In the South frost is rare, snow is rare ; the
long months of cold which render life difficult

are not known save in the mountains. The
south of Gaul is in this condition. It builds
with a flat roof, it knows nothing of skating
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nor of the preservation of plants through the
winter, nor of the isohition which cold else-

where has produced in the past through long
periods of the year. In the North all those
conditions are as common a part of life as they
are in Holland or in England.

In Northern Europe tiie sun is the grateful
climate; in Southern Europe shade and cool-
ness. In the Southern Europe a low relief was
sufficient for plastic art; in Northern Europe
a high relief. You find them joined in the art
of Mediaeval France.

Again, consider food. Wheaten bread is

the staple of Roman civilization. To the north
of it, oats, rye, and other poorer cereals ; to
the East, rice ; and at this day France grows
more wheat than any other of the western
European states. France grows more wheat
than Italy, England and Spain combined.
She grows more than half of Europe, out-
side Russia. Next to wheat the vine has
been the staple of French civilization in the
matter of food, but the vine is not easily
grown northward of a certain limit (though
in the Middle Ages that limit extended far into
Britain). Gaul, though mainly wine-drinking,
includes a north-eastern belt which has the cus-
tom of Eastern Britain and the German tribes,

and drinks beer, while it has a larger north-
western belt which follows the custom of West-
ern Britain and drinks cider.

So the northern use of butter, the southern
use of olive oil meet in Gaul. The use of and
the partial abstinence of flesh—which is largely
a matter of climate—depend upon zones wliich
also meet in that territory. Meat cannot be
kept in a southern summer ; a northern winter
cannot healthily be passed without it.

The list of such contra.sts could be drawn
out indefinitely by any man of average travel
and reading; and in nearly every one of them
he would find that French territory was a com-
mon ground upon which cither type met.

It is in the light of the foregoing general
considerations that we must regard the history
and character of the French people. They will

continue to influence the future as they have
influenced the past, and they are the major
constants in every far-reaching problem of
European importance. But a few closing words
upon the immediate conditions of the French
will perhaps enable the reader better to appreci-
ate the articles that follow.

In general, those immediate conditions con-
sist in this, that upon the general material of
a people welded into their unity by ancient
customs, and by a method of thought which
they are incapable of abandoning, two consid-
erable discussions are at work. Neither can
ultimately affect the profound mass and struc-
ture of Gaul, but the victory of one of the two
parties in either of these discussions, will con-
siderably affect the form or mould into which
that mass shall be thrown, and therefore in-

evitably will affect the general structure of
surrounding Europe.

These two discussions are, the discussion
upon the purely democratic state, and the dis-

cussion upon the authority of the Christian re-

ligion.

They are often confused, and nowhere more

so than in France itself. But the connection
between them is quite accidental, and no accu-
rate conception of the position can be arrived
at until each is regarded quite separately from
the other.

The modern French experiment in democ-
racy is, in the main, a reversion to the ideal of
the old civilization of the Mediterranean. It

contains no part of that anarchic ideal of in-
dividual liberty common in more rudimentary
states : an ideal that inevitably ends in oligarchy
and usually in plutocracy. The French experi-
ment in republicanism is an experiment which
presupposes a highly organized, a highly central-
ized and a powerful state, capable of crushing
by a common effort all sporadic and particular
energies which may be antagonistic to or even
separate from the common life. And the ex-
periment is an experiment and not an achieved
one, because the machinery for such a state is

so difficult to construct. The experiment has
never been tried before and it may well fail.

Democracies have existed in small city states
usually dependent upon slave labor; they have
endured indefinitely in small isolated agricultural
states ; they have never permanently existed
in large states under conditions of high
civilization. So long as the French experiment
endures, so long the conception of democracy
at least, and, to some extent, its forms and
ideals, will be observed in Western Europe.
And it is a matter of intense interest to watch
the succeeding phases of the experiment, tlie

moments when it seems nearly approaching suc-
cess and the moments when the whole concep-
tion seems too unworkable for the complexity
of the modern world. I repeat, the issue is by
no means decided.

The religious question is a more profound
and a more vital one. The whole fabric of
French life and tradition is so closely inter-
woven with the Catholic Church that men who
should put no credence in the divine origin of
that Church would find their easiest temporal
explanation for its existence in the action and
nature of the French people. Its high centrali-
zation, its military defence throughout a thou-
sand years, its rigid conception of dogma, its

deductive philosophy, are Gallic, not Italian.

The Frerfch cannot therefore respect any
revealed religion save Catholicism.

Wherever this conception of religion exists,
its counterpiece and converse is rationalism.
Rationalism had completely dominated the
thinking part of the nation and the leaders of
its action in the l8th century; indeed it is only
since the middle of the igth that the arguments
against that position have gathered strengtii
among the more cultivated classes of the coun-
try. Coincident with the maximum of this'

rationalistic wave, the French Revolution quar-
relled in its first year with the political organi-
zation of the clergy; next the Revolution be-
came identified with all the patriotism and all

the energies of the people in the course of a
long war, and by the time of the Restoration,
a great body of French thought and French
energy was definitely cut off from and antago-
nistic to the National religion. The quarrel
between the two still endures. The attitude of
many a French statesman towards the CathoHc
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Church in France is not one of neutrality, but
one of active enmity proceeding from a con-
viction that the Catholic Church is not only
the permanent enemy of human happiness and
hberty, but also of the particular State which
it is his function to guide. Conversely, more
than one cleric, though of French extraction,

has learned to regard the liberal institutions

of his country as the necessary and permanent
enemies of religion. There is no logical con-
nection between the two ideas : there is but a
chance historic association, but that association

has acquired great strength with the passage
of time and with the succession of some five

generations of men who have seen the quarrel
continually growing, and no perceptible end to

it approaching.
Such are the main combatants in this strug-

gle. But two other factors of importance are
present, the Jew and the Huguenot. Neither
of these bodies are numerous, but they happen
each of them to be extremely wealthy and this

wealth with all that it connotes, of education
and of power in the Press, is thrown into the
scale against Catholicism. It is impossible at

this moment to say what the end of the struggle
will be. It is only certain that if Catholicism
is grievously wounded in France, it will have
received a blow far more serious than that
which it received in the 17th century. And
conversely, if upon the whole the influence of
the Church should henceforward grow among
the French people, it will be difificult for the
forces adverse to Catholicism to prevent the
continued increase in political power, both of
those populations which are ardently and those
that are only nominally Catholic, from Ireland
to the Desert. See Church and State.

Upon this struggle, much more than upon
the other, depends, one may assert, the future
fate of Europe. Each is in active progress, and
the combination of the two presents by far the
most absorbing spectacle of our time.

HlLAIRE Belloc.

2. France.—History B.C. 58 to A.D. 1796.
The quadrilateral of Gaul has possessed a geo-
graphical and political unity from prehistoric
times, and the inhabitants of that quadrilateral
have inherited and transmitted certain political,

rather than racial, qualities uninterruptedly
throughout the historical period. But the first

state in which we find them, when the great mass
of them were but barbarians, exterior to the civ-

ilization of the Mediterranean basin, was, of
course, far different from that strictly organized
and disciplined unity which two thousand years
ago and again to-day were associated with the
territory in question.

The Gallic tribes were a set of loosely organ-
ized clans dependent one upon the other in a

sort of semi-feudal organization. It would
seem that no one clan ever rose to a complete
hegemony over the rest, and again that any small

or dwindling clan, long before it permitted it-

self to be absorbed, would seek defence by
recommending itself to some superior neighbor-
ing clan. The classic instance of such a
dependence is the association of the Parish who
inhabited the neighborhood of Paris, with the

large and powerful neighboring clan of Senones,
whose capital was Sens on the Yonne higher
up the Seine valley. It is curious to note that
ecclesiastical arrangements, always the most
conservative of institutions, preserved a relic

of this relation as late as the early 17th century,

for until the See of Paris was raised to an
Archbishopric in 1622 the Bishops of Paris were
suffragan to the Archbishops of Sens.

The languages spoken by these clans we
know little of. We know that the civilized

observers of antiquity regarded Gaul as pre-
senting three verj' clearly marked divisions,

which the Romans called ( going from East to
West), Belgic, Celtic, and Aquitanian Gaul.
It has been conjectured that the tribes of the
first spoke a variety of Teutonic dialects. It

may be asserted without fear of error that

those of the second spoke a variety of Celtic.

As to the .'\quitanian or southwestern portions,
some will have it that the Basque language
once extended throughout its territory; others
that its original language was Celtic like that of
the central portion. On all this nothing can
be certainly known. As to the origins of this

stock we are again in complete ignorance, and
it would be idle to linger upon the many con-
jectures of migrations on an "Aryan race» (the
very existence of which is but an hypothesis)
or of a "Mediterranean race." a piece of pedan-
try converse to and only one degree less futile

than the last.

The inhabitants of Gaul have in common
from the earliest times a National character
and a religion which, though they may have
sprung from twenty different remote racial

sources, gave them a common aspect. This
character, which has been sufficiently dealt

with in the introductory essay, may chiefly be
defined as military. In the earliest, as in the
latest of European history, the Gaul appears
marching eastward in quest of military adven-
ture. The religion professed by these people
is a more precise matter. It was of a definite and
highly organized kind, although its mysteries
specifically forbade its propagation by anything
but oral tradition. It had for its organs a hier-
archy of priests known as druids, and professed,
as Gaul has always professed in a manner which
seems a necessity to her people, specific dogmas
the adherence to which was guaranteed by pen-
alty and the expression of which was exclusively
confined to the priestly caste. Among these
dogmas the immortality of the soul, the neces-
sity for sacrifice and, we may presume, a uni-
versal God, were prominent. A sacrament of
bread and wine distinguished this cult and a
ritual holiness attached to certain objects and
shrines, as the mistletoe among vegetables, and
the Grotto of Chartres among places.

The reader must here note the surprising
continuity of French institutions, a continuity the
like of which is not to be discovered in any
other part of the Western world. Indeed it

would seem as though the prodigious revolu-

tions in philosophy which in ancient times made
Gaul Christian and in modern times have moved
her to a great though perilous experiment in

democracy, did little but re-color the substan-
tial framework of the nation, and that under
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every regime national unity, a priestly caste,
affirmed dogma, and the sanctity of special
shrines distinguished the nature of this people.

From very early times the shore where the
Gallic quadrilateral touches the Mediterranean
had been colonized by the merchants of the
East, Greek and Semitic; and indeed the aspect
of this fringe, its climate and produce, apart
from its exceptionally political history, differenti-

ated it from the rest of the country. Again, the
Gallic hordes had overflowed the Alps and
largely occupied the valley of the Po. Again,
there were presumably spots (as the Plain of
Alsace) where the quadrilateral was intercepted

by invaders of another stock. But as we have
seen in the preliminary essay, the quadrilateral
of Gaul is the permanent habitation of the
population with the history of which these
notes deal, and that population first attains

historical importance witli the invasion and con-
quest of Julius Cxsar. This conquest occupied
eight years, from 58 to 50 b. c. It was marked
by many vicissitudes, the climax of which was
the great revolt of Vercingelorix, which was
finally crushed at Alesia. Had Cxsar failed

in this attempt one can not say tliat the Roman
power would have been diminished or that of
the Gauls extended ; it was fundamentally
never more than a struggle between civilization

and barbarism, corresponding to tlie struggle
undertaken later less thoroughly and with less

success by Charlemagne against the Germanic
tribes.

As it was, the conquest of Gaul affords such a
field for the extension of civilization as has
never before or since been afforded to its exten-
sion in the history of the Western world. For,
first, the «Hinterland» thus acquired was in

every way suited to the extension of civilizing

power, with a perfect climate, a very fertile

soil, a numerous and highly intelligent popu-
lation ; secondly, by an accident without which
the Roman Empire could never have come into

existence, the Gaul was not only suited to the
reception of Roman civilization, but avid of it.

Within three generations of Cresar's great ex-
periment, the whole vast territory was Roman,
and more thoroughly penetrated by Roman
laws, tongue, feelings and manner than any alien

territory has been before or since, with the
habits of the conqueror.

Indeed there are but two examples in all

history of a success of this kind : that of the
Spaniards in the New World, and this of the
Romans in Gaul. But the Spanish success,
remarkable as it is. does not compare with the
Romanization of France. It has achieved a less

complete civilization ; it was effected at too
great a distance from the metropolis.

Other military adventures of the sort have
either spread a language or veneered a district

with a governing class, without fundamentally
changing its daily customs. Such was the Hel-
lenic conquest of the Near East and such was
the Roman conquest of Northern Africa, in
neither of which were the local dialects extin-
guished or the local religions uprooted. As
for the commercial empires, the Carthaginian,
the Venetian or the English, it is not in their
genius to impose their will upon subject peo-
ples or to transform these into something after

their own image ; nor have they commonly made
the error of attempting a task so uncongenial to
their forces.

This Romanization of Gaul, the most com-
plete, and, in a manner, the most miraculous of
historical revolutions, endures in its effect

plainly to the present day, and upon it more
than upon any other one historical phenomenon,
the pattern of Western Europe has been based:
its bishoprics, its ritual, its law, its philosophy
and its social organization. The municipality,

with its elected council, European kingship, the

legal class, the village with its lord and its

prxdial serfs—all these proceed from the

Romanized town and the Roman agricultural

estate, not so much as they appear in their

original Italian, but rather as they appear in

their later Gallic form.
Some 200 years after the Roman pacification

was complete, the preaching of the Christian

religion in Gaul began to achieve its remark-
able success. Legend, and even to some extent
recorded history, shows us the leaven of this

new philosophy at work much earlier : thus the

famous martyrdom at Lyons took place as early

as the middle of the 2d century, and the saints

who there suffered were, through' Irena.'us

their priest, in touch with the Apostolic period,

for Irenxus was the disciple of Polycarp, and
Polycarp of St. John. But it was from the

middle of the 3d to the middle of the 4th cen-
tury that the true revolution in Gallic thought
as distinguished from these sporadic origins

was effected. And from the middle of the 4th
century Gaul becomes, as it has since remained,
the chief scene of the struggle between the

Faith and its opponents.
The Monastic Institution, Eastern in origin,

was then established by the efforts of St. Martm
in the West, to produce, after centuries, the

university upon one hand and upon -the other
the representative system, .\gain, it was then in

tlie middle of the 4th century that the munici-
palities identical with the sees of Bishops begin
to take on a social importance whi^h has made
them ever since pivots upon w'hich French de-

velopment has turned. .And it is significant

that about the same time the old tribal names of

districts reappear, attached to these municipali-

ties. By far the greater part of French towns
to-day bear, not their Roman but their second
tribal name.

Coincident with the conversion of Gaul and
its organization as a complex and highly effi-

cient clerical hierarchy (which, beginning in the

4th century, became within a hundred years
the framework of the whole community and
the only structure capable of outlasting the

dissolution of the Roman world) came the

phenomenon loosely and accurately called "the
invasion of the Barbarians."

There was in fact but one true invasion,

and that, to the honor of Europe, was utterly

defeated. It was the Mongolian invasion under
Attila. Even this was provoked by the use of
Mongolian soldiers in the Roman armies. He
penetrated with his enormous host to w'ithin

sight of the walls of Orleans, fell back to the
great dusty plains north and east of Chalons,

—

probably much where the camp now stands.

He had with him and was joined by every ele-
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merit of disorder and of chaos : German tribes,

and. we may presume, the fugitive, the criminal,

and the broken men of that dechning period.

Opposed to them were all the forces of order

and they were victorious. But it was the last

organized effort of Rome, and within fifty

years a local chieftain was to assume power in

Northern Gaul without so much as assuming
the titles of Roman officialdom.

The wealthier and the more self-conscious

the Roman Empire grew, the more defined its

social opportunities, the more ancient and fixed

its customs and the more beneficent the religion

which its civilization had to offer, the more
did it attract the perpetual infiltration of Bar-
barians from beyond the pale. The process may
be compared to the increase of potential which
is created b\- the storing up of a head of water,

or any other contrast of positive with negative
in physical forces. With every succeeding gen-
eration there was less and less temptation or
need for the Roman to seek adventure outside

the Roman pale. The towns were growing in

magnitude, the Roman order had existed so
long and with such splendid success as to be
apparently eternal. Conversely, there was not
a Barbarian within a month's march of the
border who was not by an irrestible gravita-

tion drawn towards the enjoyment of such
privileges. Some small proportion of the more
abject savages were attracted by the mere
opportunity of loot. These were easily defeated,

though the watch against them was a constant
care and harassment. They included the few
pirates of the North Sea and the cannibal inhabi-
tants of Scotland. The vast majority of the
Barbarians were not of this kind. They were
men thoroughly acquainted with the advantages
of Roman citizenship, men many of whom
(in the case of some groups the majority of
whom) had served in the Roman armies and
who desired the privilege of being Roman rather
than the fruits of destroying the only civili-

zation they could conceive. Moreover, the total

number was small, and especially small were
the numbers of those who achieved political

success. First of these in the history of Gaul
come the Salian tribe of whose confederation
was that limited and fairly definite race which
still inhabits the district immediately to the
north and west of the Waloon belt of French
and Belgian Flanders. The social and even the
military organization of Northern Gaul was in

dissolution, when, in 1481 a lad whom history
calls Clovis and whose actual name may have
been spelled in any one of twenty barbaric
fashions, inherited the leadership of this little

clan. Five years later as a boy of 20 he led

them across the border, defeated another body
of Barbarians, organized as Roman soldiery,

and through the organization of the Church,

—

notably of the great See of Reims, was per-
mitted to occupy executive rank. It must not
be imagined that this, more than any other of
the numerous small incursions of the time,

violently struck the imagination of contempo-
raries, still less that it affected the general hfe

of the people. Writs were issued, taxes col-

lected, civil and religious ceremonies performed
in the same way, whether the man nominally at

the head of the Executive in a province or a

district happened to have been born within 01

without the Roman pale. For quite two cen-
turies this distinction had been of little import-
ance. The new features accompanying the end
of the 5th and beginning of the 6th centuries,

were merely, first, tne advent of a certain though
small number of independent warriors who
could not be fitted into any known part of the

Roman organization (and who were not tech-

nically legionaries nor technicallj- Roman offi-

cials j, and secondly, the break down of the

provincial system. City, in the lack of a cen-

tral power, stood apart from city, each looking
to its own affairs. And any petty chieftain, sacY

as Clovis was, would claim to gather taxes,

issue writs, enjoy the luxury of the palace, not
as the governor of one definite traditional dis-

trict, but of just so many municipalites as he
had troops under him to occupy. It goes with-
out saying that these newcomers at once accepted
the religion of the civilization they found, as

they did every other of its habits. There was
however, one feature, which seems to us of
supreme importance, and which the Roman civ-

ilization of that date seems to have regarded
with indifference : this was the feature of popular
language. Semitic dialects lingered unmolested
in Northern Africa at this time. And it was
a matter of regret to no one or even of cur-
iosity to the learned, whether such a man as

Clovis or Theodoric could or could not express
himself in Latin. Latin was the only possible

tongue for the work of government, for the
law courts and for literature. A thousand
dialects. Celtic in Britain. Iberian in the PjT-
enees, Teutonic in the Rhine Valley, Punic in

Africa, which diversified popular speech, played
no greater part in the life of the time than
private tastes in reading or in cooking do to-

day. Yet the existence of such dialects has
warped and distorted the history, especially of
Gaul, in that many historians of imperfect
information, reading every- sentiment of their

own time into the past, have seen in language
the test of a society, dnd as we shall discover
in a moment, have even made of such a figure

as Charlemagne a sort of modern German noble-
man.

In this Gaul then, which remained as purely

Roman as before, with no perceptible admix-
ture of new blood, and with no change in the

methods of government save a gradual weaken-
ing and coarsening of them, Clovis established

himself in executive power over the munici-
palities of the North and East; having, that

is. the right to issue writs in his name, to gather
the dwindling taxes, and to reserve for his

part the luxuries and the honors traditionally

incident to the position of a great Roman offi-

cial. For more than a century, till the advent
in 628 of Dagobert, the great-great-grandson of

Clovis, this local executive power is as vague
and changeable as can be. It depends upon
personal prow'ess in battle. Now the petty

kinglet in the North stretching his nominal
power almost to the Pyrenees ; now the whole
territority- is divided among brothers; now
there is an alliance with other Teutonic chief-

tains of the Burgundian or Visigoths in other
parts of the territory ; now for a moment the
whole is united again in one hand. Save as
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concerned landmarks, the lives of these Kings
are unimportant. The social fact underlying

the whole business is the dissolution of one por-

tion of the Roman organization and the sur-

vival of another. The portion which dissolved

and whose instruments of power became first

nominal, then merely legendary, was the central

authority and the army upon which it had re-

posed. The portion which survived and which
even increased in strength as the darkness of

the time deepened, was the municipality, and
above all the clerical organization based upon
the municipality.

Meanwhile, like any great body that has
gone through a sharp readjustment of condi-

tions, the western districts of the Roman Em-
pire by the "th century began to organize a
new and a debased but yet a stable life. The
conditions were these: Britain had been for

more than a hundred years quite cut off from
the Roman world and the Eastern half of it

nearly ruined bj' pirates. Africa had been over-

run by every sort of wastrel, escaped slaves,

nomads of the desert, starving peasants, and
criminals, gathered round a small nucleus of

wandering Teutonic Barbarians called Vandals.

It had been temporarily regained by the Im-
perial power, but was never again the orderly

and civilized province which it had been for

700 years, and was destined in the next century

to be permanently effaced by the Arab inva-

sion. In Spain and in Gaul the Roman munici-

pality endured, and little bands of Teutonic
raiders had established their chieftains as nom-
inal heads of the Executive power. Men had
settled down to this conception of the world
as to the obliteration of the old central author-

ity; they were long used to seeing upon their

parchments the curious names of Germanic ori-

gin which had replaced those of the Emperors.
Letters and arts had so declined that the past

had become a fixed standard of excellence, the

attainment of which was despaired, when the

ruins of the old Roman, order began to group
themselves again into something of a stable

(though of a coarsened and much lowered) ci\-i-

lization which is generally called that of the

Dark Ages. And by an historic accident this

civilization was now^here fully preserved save
in Gaul.

This accident was the successful Moham-
medan invasion of Spain, a catastrophe which
left Gaul the only intact Christian unit, and
therefore the only seed plot in which the tradi-

tion of civilization could hold its own and be
preserved.

Britain was hardly yet re-christianized, and
civilization had but just begun to strike its new
roots. Theodore had but just organized the

Church in that island, and it was still a mass
of little warring districts, when Taric landed
upon the shore which still retains his name
under the Rock of Gibraltar, in 711. In two
years the Mohammedans were at the foot of

the Pyrenees, and the whole inter\'cning plateau

with its Roman municipalities, its organized
hierarchy, its European traditions of 900 years,

was subject to the Asiatic.

The consequences of this disaster were
enormous. The Western Mediterranean, the

common highway by which Roman influence has

welded all Western Christianity together, was
henceforward Mohammedan. Its islands were
open to perpetual invasion, many of them to

regular occupation (the Balearics were not re-

covered by Christendom for over 500 years!);
every seaport which had escaped actual conquest
was open to perpetual insult; Italy, already a

mass of independent localities, now lay as to its

southern half, open to influences the most
antagonistic to those of Rome; Rome itself

might henceforward almost be called a fron-
tier town ; the balance of the great provincial
system was destroyed, and a general observer
of history who should not be acquainted with
what was to follow might imagine that after
this blow Christian civilization and all the tra-
ditions of Rome and the West could not but
perish. As a fact, by a process with which
this paper has not to deal, the indomitable
energy of the Spaniard reconquered tlie Iberian
Province and slowly re-established the civiliza-

tion which we now enjoy. The debt we owe to
the crusading spirit of Spain is not calculable;
but for it there would not to-day be what we
call Europe; its learning and its religion would
have perished. As it was, for many hundred
years, with Britain hardly civilized, Spain lost

and Italy distracted, Gaul remained to the close
of the Dark Ages the one intact remnant of
Europe.

Meanwhile there had been proceeding in Gaul
itself a transformation in the nature of political
authority which was destined to have very wide-
reaching effects. The spirit of the municipali-
ties, organized and aided by the Bishops, had
restored a conception of National unity, and the
I'rankish Kings were at the head of that unity,

the nominal centres from which a political

power, debased but still Roman, proceeded.
These kings were manifestly unequal even to the
moderate task of governing the decline of civili-

zation. The great landowners who formed by
this time an intimate mixture of Roman and
German families, grew more and more impor-
tant as communications became more difficult.

Chief among these land-owning families was ont
which had acquired an hereditary position of pre
dominance in the palace. This family had origi-

nated in a Roman noble of the territory of Nar-
bonne, nearly 300 years before, but as was the
case with nearly every other great Roman ter-

ritorial family of Gaul, there had been continual
intermarriage with families of German-stock,
and prior to the Mohammedan invasion of Spain
this family is found having its principal seat in

that one of its many estates which lay in the
eastern part of Gaul in the boundary of Ger-
man-speaking territory. It was therefore, in

the language of the time, an Austrasian family,

for the French monarchy was roughly divided
into Neustrian or Western, and Austrasian or

Eastern, though these divisions did not corre-

spond to am'thing in race or language, but were
convenient categories in which to reckon the

topography of the scattered estates. This fam-
ily was already virtually ruling in the place of

the king when the great head of it. Charles, led

the combined Gallic forces against the Moham-
medan invaders who had passed the Pyrenees
in 732. This horde of .'\siatics. crossing various
parts of the chain of mountains but proceeding
mainly by the middle road of the Imus Pyre-
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iiaeus, sacked the cities of southern Gaul, were
turned northward by the resistance of Toulouse,
passed through Poitiers and were marching
upon Tours and the Xorth when Charles Martel
(Charles the Hammer) met them on the plateau

of Dissay about half-way between the two towns.

Their force was completely destroyed and Europe
was saved. The son of Charles, Pepin, was still

more patently the head of the State, though for

several years he refused to accept the crown

;

and it is under him that Gaul appears as the

protector of the Papacy, an institution which
French military power was to support continu-

ously for the next five hundred years. It was
not only at the call of the Gallic municipalities

and the hierarchy, but also by the direct sanc-

tion of the Pope that Pepin in 752 accepted the

crown. He died in 768, leaving, as was so con-

stantly the barbaric custom of the time, political

authority divided, between his two sons Charles
and Carloman : the latter died in 771, and
Charles, now 29 years old, became the sole ruler

of the great territorj' which was now the only

unbroken piece of the ancient empire, and the
only one subject to any sort of central authority;

around it upon all sides, in Britain, in the Ger-
man Marches, in the southern valleys of the

Pyrenees and of the Asturias, in Northern and
Central Italy, was a confused mass of petty

lordships, and beyond that again the external

belt of enemies of the Christian faith and Chris-
tian civilization, the savages of Scandinavia and
of Central Germany, the Mohammedan power
of the South. The great Charles, therefore,

whose title in history is Charlemagne, stood upon
the defensive, as it were, throughout his long
and glorious life, holding an island of Christen-

dom against the pressure of these external

forces. His defence was successful, and that

long respite permitted Christendom to accumu-
late just so much strength as was sufficient in

the next centur\' to repel, though hardly to re-

pel, the final assault of the anti-Christian power.
The reign of Charlemagne extends over 46

years, 43 of which he enjoyed as sole sovereign

after the death of his brother, and during the

last 14 of which he had mounted to that mirac-
ulous position which earned him the title of

Emperor of the West and has caused him to fill

not only the legends of Europe, but also, as

with an original light, all the beginnings of

modern European history. His period, there-

fore, is one of the many of which we can say
that the uninterrupted presence of one man at

the head of a State for a long period gives that

period a peculiar unity and significance. This
is often true when the man is merely a symbol

;

it is particularly true in a semi-barbaric con-
dition of society-, when the man happens also

to be of militan,' virtue and a successful war-
rior. That the personal character of Charle-
magne determined this wonderful episode in

French history, it would be an exaggeration to

say, but that personal character made the epi-

sode possible ; these 40 years and more are full

of his individual effort, and they have some-
thing personal and epic about them, like the

eras which lie behind recorded history at the
origin of every civilization.

He was 26 when his father died. Before he
was .30 he had determined to extend civiliza-

tion into the Saxon forests, and he had begun
to do so. In his 32d year he crossed the Alps;
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in his 33d (in 774) he destroyed the power of
the Lombards in Italy, and for the second time
confirmed, as his father had confirmed, the tem-
poral power of the papacy. The next year he
was back again in Xorth Germany, and the next
year again in Italy once more; the year after

that, for the third time, he was conquering
among pagans of Saxony, and this time received

at least the oath of their reluctant allegiance.

The next year he was off again over the Pyre-
nees, negotiating with, pressing back, harassed
by, but checking, the Mohammedans. The Sax-
ons rose behind him ; he hurried Xorth again.

In 781 he is yet again in Italy. He was not 40,

and these first 14 years of his had been as full

of violent and successful war as were the first 14

years of Xapoleon. This elegy of rapidity and
success, backed by a sort of renaissance of the

Gallic spirit, so powerfully struck the imagina-
tion of the time as to make him, even in that

period of rapid decay or transformation, the
necessary leader of a united Christendom. It is

from these swarming campaigns that the first

new songs, or rather epics, of our modern
Christian civilization drew their inspiration,

notably from that check or defeat of his rear
guard in the pass of the Imus Pyraenseus as he
was retreating from Spain, a disaster in which
his nephew Roland died, and from whose mem-
ory sprang the noblest of Christian poems, the

*Song of Roland.' On Christmas Day of the
year 800 the culmination of these campaigns saw
him crowned in Rome by the Pope, Emperor of
the West. The old title thus revived was but
a symbolic name. He himself could exercise
central and imperial power in a manner only
distantly resembling the old Roman model upon
which his title was based ; and in the century
that succeeded him that title became little more
than a name. But it can be said with regard
to the title itself and to his individual occupa-
tion of it, that it revived just before the mem-
ory of such an institution would have decayed,
the tradition of an Europe united under a mili-

tary head. That tradition has never wholly dis-

appeared, and, fantastic as such a prophecy may
seem to-day, the future may very possibly see
it revived.

The remaining years of his life, though all

around the frontiers of his empire the last effort

of anti-Christian forces was ready to be made,
were full of a sort of tranquillity and splendor
which the insufficient knowledge of the time
might vaguely compare to the ancient authority
of Rome. He died 28 Jan. 814, at the beginning
of his 72d year, and was buried exactly upon
the confines of the two languages which he
spoke, upon the limits of the civilization which
he had preser\-ed. in the old Roman watering-
place of .A.qu3e, called since his time Aix-la-
Chapelle, his favorite residence. There, in a
church long since rebuilt, under the influence of
mediaeval French architecture, he still lies, sur-
rounded by modern architecture more appalling
than most that is to be discovered even in the
rapid industrial development of Xorth Ger-
many in our time.

The experiment to which Charlemagne had
devoted such energy, and in which he had
achieved such success, turned out both at the
time and in the judgment of long future gen-
erations far more than he or his coadjutors had
intended. The vigorous and united symbol of
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Christian and civilized Government which his

reign had afforded served as a bridge. It pre-
vented Christendom from too much forgetting
(tliough it necessarily largely forgot and
blurred) its Roman origins, and it afforded also

a halting place to which the Trials and the new
youth of Europe could look back in succeeding
centuries. The reign of Charlemagne is like a
holiday, or like a light in the night. It breaks
the continuity of the dark ages, and largely

through his intellectual vigor enables us to un-
derstand the transformation of Europe from the
antique to the modern.

In spite of these qualities in the time, the vital

forces of Gallic civilization were still eleclining.

Men built less well and thought less well from
year to year, and when the omnipotent Chief of
this military episode had died in 814, there broke
upon what was left of civilization the heaviest
storm it had hitherto endured. In that storm
Europe, and therefore its surviving centre in

Gaul, was nearly overwhelmed.
The pagan tribes of Scandinavia, a fresh

horde of ^longols, a renewed splendor in Islam,
all fought together against the Christian name.
It was a far stricter ordeal than were the bar-
barian invasions of the 5th century ; indeed,
there was but little relation between these in-

filtrations of that period and the savage attack
of this. The numbers were far larger, the op-
posing forces of civilization were far weaker,
knowledge and discipline by which alone civ-

ilized men can resist barbarians were at their

lowest ebb.

The issue had already been joined in the
British Islands by the beginning of what are
known as the «Danish Invasions.* Some 30
years after the death of Charlemagne it menaced
what was left of the Christian continent, and
with the close of the gth century it came to a
climax. In that whirlwind two things of vast
importance to the future of Europe occurred.
The first was the military success of a Chris-
tendom absolutely united in religion ; the non-
Christian was beaten off by men of one faith

and one ritual and of one immutable manner
of thinking. The second was that so much was
forgotten and so many traditions lost in the
struggle as to necessitate the growth of a new
society. It is in this close of the gth century
that the old owners of the land, mainly Roman
or Gallic in ancestry, become territorial lords.

It is in this period of darkness and upheaval
that the long process of independence is at last

achieved, and that the village communities with
their chiefs finally adopt those groupings for
self-defense which are later called the Feudal
System, and it is in this period that the sub-
conscious national groups of Europe take on
conscious form.

Two point? of Western Europe determine the
struggle in favor of our tradition and of Europe.
These are the southwest of England. Somerset-
shire and Berkshire, in which Alfred outlasted
the savage invader and finally defeated him;
and Paris, where, just before, the local forces
had beaten hack the same enemies in a mem-
orable siege in 885.

The second alone concerns these lines.

To understand the city of Paris is essential

to anyone who would understand the history of
France. The town has played for a thousand
years the same part in the Government of that

country that the English governing class or plu-

tocracy have played in Britain since the Re-
formation. Thence have orders proceeded;
thither has intelligence tlowed, and there has
been fixed that specialized organ of administra-
tion, round which all national development gath-
ers, and which, though it has many names in

many polities, is a necessary nucleus to every
great nation.

Paris had risen to its great position through
the waterways of northern France. In the
breakdown of Roman order the disuse of the
roads and the collapse of the posting system
had increased the importance of the rivers in a

nexus of which the city found itself, and from
the last Roman emperors it had maintained a
sort of special place, not as a capital (for there
was no such thing), but as a chief town—the

town of Clovis and of the early kings, the town
in which the early Carlovingians came to die

and in whose shrine they were buried.

The local chief—who stood the siege of 885

—

was by name Odo. Of the ancestry of his father

Robert we are not over certain, but from that

father and his descendants sprang that line of
men who symbolized the rejuvenescence of Gaul
when the struggle was over, and in whom cen-
tered that which was at once the symbol and
the organ of the new nation: the Monarchy.

Robert the Second, the brother of Odo, was,
like Odo, elected to a rough kingship, in the
contempt which all felt for the decaying idea

of the Carlovingian Empire, and the grandson
of this second Robert, Hugh, was formally
crowned at Xoyon, and the separation of French
Government from the mass of Europe was
complete.

From that moment, for exactly 800 years, to
the assembly of the nobles under Louis XVI.,
the monarchy, retained in one house, perpetu-
ally increasing its power, is synonymous with
and develops the consciousness of the nation.

This date, 987, stands as the second landmark
in the history of France and our first business
before entering the story- of that great develop-
ment is to consider how Gaul looked when tlie

first of its nominal Chiefs was crowned.
Beneath the various episodes which have

been described beneath the great names of

Clovis, of Dagobert, of Charles Martel, of
Pepin, of Charlemagne, of the Robertian House
of Paris, whose principal descendant, Hugh, we
have just seen crowned, a slow but complete
molecular change in society had taken place.

The old Roman order had not only decayed, it

had also been internally transformed in the 500
years which intervene between the invasion of
Clovis and the crowning of the first French
King. The slaves of the old Roman landed
estates, though still legally slaves, were no
longer bought and sold ; they had become Chris-
tian freemen ; the old Roman landed estate had
become Christian village and parish; in the
breakdown of communications and of learning,

agriculture had become, as it were, the sole in-

dustry of men. This agriculture had grown to

be neither an individual nor a ser\-ile, nor what
we should call to-day a capitalistic industry,

but a co-operative one. The old Roman land-
lord was now no longer the possessor of the
whole territory of a village; only a portion was
reserved to himself, and the village population
beneath him had grown by centuries of custom
and of cohesion to security of tenure and to fixed

and customary payments of labor in the place
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of that surrender of all their energies which

their former servile condition had implied. Ihe
vast mass of the population, therefore, lived as

perpetual holders of land at a ri-xed and cus-

tomary due of labor or what-not paid to a local

superior; they cultivated the fields together,

but apportioned the result in proportion to their

respective holdings. The lord with his much
larger holding, as he was the richest among
them, was also their protector, and, in a modi-
fied way, controlled by tradition and by the

assessment of his own tenants, their judge. The
village so organized was a microcosm of the

whole of society. For centuries the noble class,

the men descended from the old Gallo-Roman
owners of land and of slaves, had tended more
and more to regard themselves also as tenants

whose absolute ownership, though absolute, was
part of a social system involving superiority,

social and executive, in some greater man
among their number. They had coalesced in

groups, usually under the largest landowner of

the district, during the pressure of the Bar-

barian wars ; the man owning but one or two
villages would "recommend himself" to some
local man owning ten or more, and he in turn

to some very wealthy personage of the country-

side who had accumulated by marriage or in-

heritance the dues and the lord's portion of,

let us'sa3', a hundred villages. And long before

the Carlovingian line was extinguished or the

new Capetian line was acknowledged, society

had become a complicated territorial system

with the tenants of the village dependent upon
but secure under the village lord, and with the

village lords forming indeed one noble class,

but arranged in a hierarchy of dependence
from the small man, who was but lord of one
village, through the big local man of the coun-
tryside, up to the overlord of a whole province.

What determined the size of these provinces it

would be impossible to say ; some, like Nor-
mandy, were but an old Roman division which
had maintained its boundaries ; others, like the

March, in the centre of France, were vague to

a degree, built up of intricate local traditions

and customs, and in dispute with their neigh-

bors for all except the very centre of their do-
minion. Some were quite small, little more or

less than a bishopric in extent ; others were
virtually independent kingdoms, like Brittany;

but of all it was true that they formed the true
sub-units in the general national unity. The
particular house which had been given the sym-
bolical and nominal headship of the nation un-
der the title of King, were the dukes or local

overlords of the Isle de France, a territory of
which Paris is the centre (they were the lords

of Paris, as we have seen), and which extends,
roughly speaking, for three days' march round
the city. To this house, once the head of it was
crowned, the other great houses swore fealty,

thus completing the hierarchic system which in

its complete later and legal form was called

feudal. It must not be imagined that the sys-

tem was as yet symmetrical, even in theory.
Xot all the efforts of the lawyers during the
next three centuries, the nth, 12th, and l.^th,

while it was still quite vigorous, could make a
thing of such obscure and natural origin sym-
metrical. But the general arrangement of so-

ciety, the small farmer secure on his holding
under his lord, that lord under a wealthier man
oi the same countryside, he again under a Duke

or Count of the whole province, and he again

swearing fealty to the Kuig, who was the sym-
bol of the National unity, is the great social

fact we must keep in view if we are to appre-

ciate the development of modern France out of

the Dark into the Middle Ages.

This family, the overlords of the Parisian

centre who had been crowned King, for a cen-

tury did nothing but accumulate in their hands

more and more manors, and cultivate by an in

stinct those remaining forces of civilization, the

municipalities and the Church, which every-

where unconsciously strove to reproduce the old

Roman order which had so nearly disappeared

in the Dark Ages. To Hugh, in 996, succeeded

his son Robert; to Robert again in 1031, his son

Henry; to Henry, in 1060, his son Philip, and
to Philip, at the opening of the 12th century,

succeeded, first in actual and next in theoretical

kingship as well, his son Louis, "the Fighter,')

with whom a new expansion of the power of

the Crown begins.

Thus four men, each in direct succession, each
crowned coadjutor during his father's lifetime,

each arriving at the throne in the vigor of his

manhood, for well over a hundred years secured

the continuity of the new experiment. None
save Hugh was remarkable for domination;
Robert rather for piety, Henry for a quiet

tenacity, Philip for debauch ; but all, to some
extent in spite of themselves, were accumula-
tors of territorial wealth and influence, and ev-

ery social influence of the new time worked
upon their side. That time, the nth centur3',

was one in which the energies of Christendom
suddenly awoke. No new forms were discov-

ered for it, the old architecture continued, the
old customs were observed ; but everything from
the Rhine to the Atlantic, and from the Tagus
to the Channel, was boiling w'ith a vigorous
and novel life destined to bring forth the Mid-
dle Ages. The advance from the Pyrenees
against the Mohammedan begins in the genera-
tion just after Hugh Capet's crowning, and the
entry of the Christians into Toledo is effected

within that hundred years. It is the time when
the curious phenomenon of cross-breeding, the
vigorous, unique but ephemeral «Norman» race
comes into being, spreads civilization through
England, conquers, unites, administers, and for-

ever attaches to Europe and separates from
Oriental influence the South of Italy and Sicily.

It is the time when consonant to the necessities

of such new vigors and such new light, the
Christian Church redefines its unity, cleanses
and organizes all its machinery, and imposes a
working discipline under the advice and, at last,

the papacy, of Gregory VII.
Many new phenomena advance in parallel, all

connected with the general advance of the time,
but each following its own path. Architecture
does not change, but is everywhere pursued
with magnitude and vigor; men are still igno-
rant of the world outside the Western Christian
unit}', but although definite learning has not yet
been organized, curiosity is wide-awake; and
the municipalities which had remained so long
anomalies in the agricultural system, osseous
relics, as it were, of the old Roman structure,
begin again to live everywhere by an inde-
pendent life. The new roads are not yet built;
men still march along the old decayed Roman
highways, or make use of the river systems or
of the sea; land is not yet bought and sold;
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no universities are yet in existence; no Gothic
arch has yet been built; vernacular speech is

but a tentative beginning, unknown in England,
very local and disparate in France, in the Span-
ish kingdoms and in Northern Italy ; no repre-

sentative system has yet met (save among the
clergy), but all these things, the representative
system, the Gothic architecture, the universities,

vernacular literature, are in seed and arc germi-
nating during the nth century. The outcome
of these various energies, their clima.x, and at

the same time the event by which they were to

be made fruitful, was the Crusade. The long
example of the lighting in Spain, coupled with
the unrest of the multitude and with the criti-

cal condition of the Eastern pilgrimage, had
kindled a flame, and there poured out in suc-

cessive hordes, mainly from Gallic territory, a
host on the march for Jerusalem, the latter and
organized portion of which must have been as

numerous as that with which Napoleon invaded
Russia, the unorganized forerunners of which
may have numbered a million souls. Estab-
hshed by the papal sermon of Urban II. in 1095,

equipped in the next year in the Summer, they

trailed out in a prodigious raid of over 2,000

miles, and three years later, 15 July 1099. the

remnant that had survived or persevered

stormed Jerusalem and established for close

upon a century the curious French experiment

of a Christian outpost against Asia, established

in French castles, defended (in such a climate!)

by h'rench armor mounted upon French horses,

in the isolated belt of Palestine and of the Le-
vantine coast.

The effect of that march was overwhelming;
the sudden expansion of experience, the awak-
ening of the mind, which accompanied it, pro-

duced the Middle Ages. And when from iioo

to 1115 such lords as had not established them-
selves in the East returned to Gaul, they dis-

covered the monarchy renewed, and the Na-
tional movement in full strength under the vig-

orous personality of Louis, who, though the

first of that name in the Capetian line, called

himself, in memory of the Carlovingians and of

the Merovingians, "the Sixth. » The towns, the

hierarchy, the populace, everywhere seconded

this re-founder of the monarchy, and when he

died, in ii.S/, his son Louis succeeded, heir to

an executive power which was no longer

founded upon territorial possession nor merely

the nominal feudal bond between the great over-

lords, but possessed a military power of in-

numerable garrisoned fortresses, of a legal cor-

poration actively allied to the Crown, and of

market-towns and great cities which throughout

the territory of Gaul were prepared increasingly

to insist with every new generation upon the

power of the King of Paris in whom they saw
the living figure of the nation.

Now, at the end of the first third of the 12th

century, France and Europe were fully awake.

A whole generation had grown up accustomed
to territorial expansion (it was a generation

since the Christians had entered Toledo and a

generation since the first Christian king of

Hungary had died : a generation since civiliza-

tion had re-entered England and a generation

since the first Crusade had brought the West
into touch again with the East and had begun
again to teach the Christians of the Mediterra-
nean the uses of the sea. It was a generation

since the papacy had become a free and self-

organized thing, elected from within the hier-
archy, and a generation since unity of discip-
line had been established throughout the West
by the powerful will of Gregory VII).

The first effect of the new life was the awak-
ening of intellectual discussion, and of this dis-

cussion France, and Paris in particular, were
the seat. It turned upon the fundamental prob-
lem of all philosophy, the reality of ideas. It

had for protagonist Saint Bernard upon the or-
thodox side, and, in a manner which pretended
to compromise but which was really opposing,
the brilliant genius of Abelard upon the side

that would have led to schisms and perhaps at

last to the negation of God. That debate con-
sciously or unconsciously is still in progress

;

the affections and sympathies of the two parties
are to-day much the same. Out of it arose as
its first fruit the University. Paris began to
found those colleges and to group them into
that united organism which soon became the
great European model for the collegiate uni-

.
versity. Parallel with the growth of a new
curiosity came in the same place and from the
same people the marvelous symbol of Gothic
architecture. Suger, the abbot of St. Denis, the
friend and counsellor of King Louis VI.. and in

a sense the guardian of his son, was the first

to light the fjame. The south tower of his

fagade is the first bit of true Gothic in Europe.
The same masons who had built it in their
youth might have lived in their late manhood
to see the beginning of Notre Dame ; and with
Notre Dame, the first great Gothic building of
Northwestern Europe, the style was fixed.

All this movement and advance corresponded
to the reign of Louis VII., the son of Louis
VI., and to that middle period of the preceding
century which is marked by "the Second Cru-
sade," and in which it was increasingly felt that
the French hold on Palestine was doubtful and
precarious. This reign was of great length ; it

stretched from 1137 to 1180; its central episode,
the Crusade, was undertaken upon the news of
the fall of the frontier fortress of Edessa; it

occupied the two years from 1147 to 1 149, con-
sisted in a futile attempt to take Damascus, and
did little other than weaken the prestige of the
Christian name in the East.

As has already been pointed out, not only
the Crusades but the new movement and ex-
pansion of Europe, the refiowering of civiliza-

tion had necessarily helped the growth of the
power of the Crown ; that power, apart from
the ceaseless support of the clergy, the lawyers
and the towns, reposed upon two territorial

bases, the King's political position as superior
over the great provincial lords, and the King's
economic position as private lord over a num-
ber of manors and countrysides. In the first

of these he could grow only by the growth of
an idea, but in the second he could grow in a
material and actual manner. Already the cru-
sading movement had led in Louis VI.'s time to

the crown's becoming direct lord of the province
of Rerri, and thus obtaining direct possession
of a district south of the Loire, and in a vast

number of minor cases, only a certain propor-
tion of which even are recorded, the commercial
and military movement of the time was lettmg
isolated manors and lordships fall by escheat,

by confiscation, by disputed possession, and in

general by the active presence and effort or the

lawyers, into the King's hands; and with every
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new step in the power of the kingship, the con-

sciousness and unity of the nation increased

also.

An accident coming immediately after the
second Crusade, an accident which for the mo-
ment seemed to check the rise of the Capetian
house, proved within half a century the main
factor of its definite establishment. The heiress

of the crown of England, Matilda, the grand-
daughter of the Conqueror, and widow of the

German Emperor, had married the lord of the

great province of Anjou. Her son, Henry,
landed as a boy in defense of his mother's riglits

against Stephen of Boulogne who had contested

the English succession and was acknowledged
heir. In 11S4, therefore, by various relation-

ships Brittany, Anjou, and other lordships, were
in the hands of a young and vigorous soldier

who also became King of England and Duke
of Normandy. Or, to put it as the French law-
yers saw it, the Dukes of Brittany and Nor-
mandy, the Count of Anjou, etc., were all

merged in one person, and that person was the

powerful King of England. Nor was this all

:

The vast territories of Aquitaine, a feudal over-

lordship which, roughly speaking, comprised all

the southwest of France, had ended in the

hands of an heiress, Eleanor; the male succes-

sion had failed. Eleanor had first been mar-
ried to Louis VII. of France, and had accom-
panied him on his crusade; her desperate char-

acter had led to a divorce, and immediately
upon its pronouncement at Rome, Aquitaine,

after its momentary union with the crown of

Paris, fell into the hands of this same young
claimant to the crown of England, for the di-

vorced woman married him. The position,

therefore, on Henry II. 's accession was this:

that the feudal lordships of all Gallic territory

west of a line drawn roughly from the centre

of the Pyrenees to the neighborhood of the

mouth of the Somme were in the hands of one
man, and that man the King of England. In
pure theory the French crown stood as it had
stood before : it was still overlord of the whole,
and Henry of England had to do homage sep-

arately for each province; but in practice three
things gravely modified this theory. First, the

united control of territories which in the aggre-
gate formed two-thirds of French territory;

secondly, the fact that these two-thirds included
the maritime and commercial portion of every
single great French river (Rouen, Nantes, Bor-
deaux, were all within Henry's boundaries) and
thirdly, the complication by which these mari-
time provinces were in the hands of an island

king. There is little doubt that if the relation-

ship had endured for a couple of generations,
its theoretical side would have weakened to

such a degree that the Capetian power would
have dwindled to a shadow and very soon a
Plantagenet would have ruled in Paris. It did
not endure. When Louis VII. died in 1180 he
was succeeded by his son Philip Augustus, a
man in whom the energies and the clear judg-
ment of this new birth of civilization seemed
to centre. It is evident that from the begin-
ning of his reign Philip Augustus's great object
was to destroy the overwhelming position of
the House of Anjou. Fissures were opened in

the great fabric by the perpetual revolts of
Henry's sons under the impulse of their mother,
a curse to her second, as she had been to her
first, husband. The fall of Jerusalem in 1 187

led to a third crusade. The old king Henry
died; his son, Richard I. of England, still nom-
inally the Lord of all these territories, went to

the rescue of the Holy Land as did Philip Au-
gustus himself. Richard was imprisoned on his

return ; the French king intrigued to prolong
that imprisonment, and though he failed, for-

tune was on his side when Richard 1. died at

the siege of a castle in 1199, leaving England
and all the French lordships to his brother John.
The opportunity afforded by John's character
was exceptional ; his premature regency, his

license, the envy aroused by his cultivation and
his prowess, united against him the feudal aris-

tocracy of England. The claims of Arthur, his

nephew, the heir to Brittany, and in strict right

his senior in succession to all the territories,

coupled with complaints due to his marriage
with the betrothed of the Count of la JVIarche,

and the rising of Poitou, gave Philip Augustus
a pretext for summoning John as feudal infe-

rior to clear himself before a court of his peers.

He failed to do so ; his land was declared for-

feit
I
the claims of Arthur were pressed. This

was in 1202. In the war that followed young
Arthur was captured and shortly afterwards
disappeared. John was accused of the murder,
and the powerful armies of Philip were sup-
ported by the general indignation of Europe.
By the end of 1205 only a few towns near the
seacoast remained in the hands of the English
king. Though the physical conquest of the
Angevin territories was thus achieved, the vic-

tory was not really ratified till 1214. In that
year John, the best diplomatist of his age, ral-

lied against Philip Aug:ustus all the forces which
it was possible to bring, moral and material,
into the field. The Count of Flanders, against
whom Philip Augustus had resolutely set the
Roman municipalities of that district, the Ger-
man Emperor, and the sympathy of the papacy
were marshalled in this critical month of July
against the French Crown. Philip Augustus
won a decisive victory. It was not only a de-
cisive victory for the French Crown at that
moment, it was one of the very few battles in
which history may be said definitely to have
marked the success or failure of a great his-

torical cause, and it affirms for 600 years the
power of the French monarchy and for a much
longer and indefinite period the unity and exist-
ence of the French nation. It had also its re-
action upon England, for the aristocratic in-

surrection against John was emboldened by this

defeat of his to press on to the consummation
of Magna Charta.

Meanwhile yet another factor had entered
into the rapidly growing consolidation of the
Capetian hegemony. The Albigensian Crusade
had been undertaken and had succeeded.

Contact with the East has invariably produced
npon Western Europeans an effect which may
be compared with the effect of a spell, and usu-
ally of a maleficent spell. Its effects may be
clearly observed in those modern nations which
have the misfortune to be intimately mixed (es-
pecially if their governing class is intimately
rnixed) with the Asiatic. Oriental customs and
vices and Oriental weakening of European
health enter in with too much knowledge of the
East. The Crusades, now ?. centurv old. had
cast such a spell over the highly civilized town-
ships of the South of France, and a confused
mass of Oriental customs whose origins or
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nucleus had in the town of Albi overspread the

County of Toulouse and its surrounding terri-

tory. The danger grew with startHng rapidity

;

the Pope called against it the military power of
the overlord, the Northern barons especially

answered the call; the tight began in i_'o8, and
the re-establishment of Christian unity and civ-

ilization was effected within four years. This
campaign, which in the eyes of contemporaries
was mainly a campaign for the unity of the
health of Christendom, has for these notes the
particular importance that it converted what
was already a nominal into a real supremacy
of the power of Paris over the southern por-
tions of Gaul. The date 1215 may be taken as
the term of all this development. England was
now pledged to an aristocratic policy which
would weaken the growth of a great civilized

state. The Lateran Council had affirmed, in its

most determined form, tlie framework of me-
dieval Catholicism, the Capetian crown had tri-

umphed over all its enemies at liouvines, the

South was definitely in the grip of the mon-
archy ; and on the southern frontiers of Spain
the great and successful fight of Navas de Tolo-
sas had extinguished forever the threat of the
Mohammedan. Henceforward Islani dwelt only
upon sufferance between the extreme boundaries
of Andalusia. In Paris, the Louvre, the symbol
of the established monarchy was built, and
round the city the great new wall, built at civic

expense, was the symbol of that new mcdia;val
civilization which was in a way the resurrection
of the Roman municipality. I'he university was
chartered and active; the epoch of the 13th
century, the climax of the French race and cer-

tainly the climax of European development be-
tween the Dark Ages and the Renaissance, had
come to flower. Philip Augustus died in 1223.

The three short years of his son Louis VIII.
were mainly distinguished for a triumphant
march through the South, and in 1226 the per-
sonality who stands most for the 13th century
in Europe and in France, that of St. Louis, the

grandson of Philip Augustus, was seated upon
the throne.

He was but a child, under the tutelage of his

mother, Blanche of Castille, but even during the

period of her guardianship, which was troubled

by civil war, as such minorities invariably were,

the power of the Crown was but the more con-
firmed ; and from the time when the King was
of age until he undertook in 1248 his first cru-

sade, there was established by example and by
vigorous action, so absolute a strength in the

monarchy that all the defeats and vicissitudes

of the next 200 years were unable to shake it.

It had acquired a sanctity that was almost leg-

endary and an actual force which made it co-

incident with the National life. The crusade of

St. Louis was directed against Egypt, for Pal-

estine was now a dependency of Cairo and the

recovery of the Holy Land could only be ac-

complished by the reduction of the Mohamme-
dan power upon the Xile. The five or six years
during which the effort lasted were, upon the
whole, unsuccessful. St. Louis returned in 1254
with a vastly increased reputation, by far the

chief figure in Europe, but there remained of

the old French garrisons in the Levant nothing

but a few port towns at the mercy of occasional

sieges, and doomed to ultimate capture. The
16 years that followed were years of quiet and
successful administration, during which the

most interesting experiment was that in which
St. Louis, after defeating Henry III., the Eng-
lish King in the South, granted him a narrow
territory in that region as the price of what was
imagined to be a lasting peace. The King,
though long past his 50 years, was moved in

1270 to another crusade. The attempt this time

was made against Tunis, but at its very incep-

tion St. Louis died on the spot that is now
marked by his chapel at Carthage. It is possi-

ble that the expedition to Tunis was suggested
by the position of his brother Charles of .\njou
in the south of Italy, for Cliarlcs, who 25 years
before bad married the heiress of Provence
(thereby still further increasing the power of
the House of Paris) had been called in by the

Pope to combat the last efforts of the German
Empire in Italy, and held for the moment, but
only for the moment, the sovereignty of Sicily

and of the Kingdom of Xaples. The massacre
of the I'reneh in Sicily in 1282 put an end to

his power, but it did not afford any opportunity
for the interference of the Empire with the

papacy or with the affairs of the Italian penin-
sula. With the fall of the last llohenstauffen,
the mixture of the Germans in Italian affairs

comes to an end forever and the anarchic welter
and ill-organized conception, which had called

itself for the last 300 years the Empire, meant
nothing more in future but a loose confedera-
tion of shifting Teutonic lordships. The Valley
of the Rhone, over which a German executive
power had nominally existed for so long, though
not yet technically subject to the French king,
was now virtually within the orbit of which
Paris was the centre. The reign of Philip III.,

son of St. Louis, from 1270 to 1285, contains
little of moment. His son Philip the Fair, who
came to the throne in this latter year, marks,
despite evident signs of internal decay, the
summit of the material power of this first un-
broken Capetian line. His mother, the heiress
of Navarre, brought to the Crown that kingdom
or province. His long struggle with the papacy
ended in the capture of that institution, the
election at Lyons in 1305 of Clement V., and
the presence at .\vignon of French popes for 70
years. He had the strength to destroy the gross
and highly dangerous power of the Templars,
a military order which had grown to be an im-
mensely wealthy secret society upon which the
just execration of the European populace fell

from every side. When he died in 1314 it seemed
as though no further advance could be made in

the strength of the French sovereigns. Yet it

is from that date, or shortly after, that the chief
peril of the Nation and of the House itself must
be counted. For Philip the Fair left three sons

;

and, by a catastrophe hitherto unknown in all

the three centuries which had seen the rise of
this great family, a direct male heir to the suc-
cession failed. These three sons, Louis X..

Philip v., and Charles IV.. each enjoyed a brief

reign, and each failed to leave a son who should
succeed him. The whole course of the three
reigns covers no more than 12 years, and the
only chance of a direct succession lay in a man-
child, John, who died within a week of his

birth. Charles IV. did indeed leave a daughter,
but the tradition which had strengthened for

so long and whose example had been so glori-

ous, by which a male heir alone could succeed,

led through a curious legendary fiction or mem-
ory, embodied at last in defiiiite constitutional
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terms and called by the name of "the Salic

J-aw,» to the rule that only a man should suc-

ceed to the throne. The nearest male heir,

therefore, if this baby daughter of Charles IV.
were to be set aside, was the first cousin of
Charles IV., Philip of Valois. Philip the Fair's

brother Charles had been granted the title and
position of Valois. It was his son who now
laid claim to and immediately mounted the

throne in the year 1328, 14 years after the death
of his uncle. The Capetian House had pro-
ceeded without check from father to son in the
virtual control of the town of Paris and the
Duchy of France for more than 400 years. For
340 it had held that position with increasing
magnificence, the son regularly succeeding the
father, and crowned in the father's lifetime. It

had at last come to be the strong ruler of a
great and united nation, a nation which was
the centre and core of mediaeval civilization. It

was impossible that so great a change, though
it were but the accession of a near collateral,

should pass unchallenged, and the challenge
came from Edward III. of England. There was
no claim worth calling a claim upon his part to
the French throne, nor is it absolutely certain
that at first he put forward the plea of blood.
To inherit at all he would have to inherit

through women, and even so he did not stand
first in the succession. The policy of the French
King in Flanders, his harassing of the great
English trade with the ports of the Low Coun-
tries, afforded a prete.xt in 1336. In 1337 hos-
tilities broke out; in 1339 the English King, Ed-
ward III., quartered upon his shield the lilies

of France, which were not finally abandoned
until the middle of the i8th century. And from
that year may be said to date, in legal and her-
aldic theory at least, the struggle of the Hun-
dred Years' War.

The epoch or trial upon which the French
next entered, that of the Hundred Years' War,
falls into two very distinct parts : In the first

part, which corresponds roughly to the second
half of Edward III.'s reign in England, success-
ful and brilliant raids terminate in startling vic-

tories, and the French crown consents to abdi-
cate a portion of its territory. During this first

part of the wars, the armies proceeding from
Britain were commanded by French-speaking
nobles and a French-speaking King, and though
the English language was in process of forma-
tion, and an English national spirit was already
apparent, the whole thing was a chivalric ad-
venture based upon the Gallic model. Then
there was a lull, corresponding roughly to the
reign of Richard II. in England, during which
again the English lose ground.

At the end of Richard II. 's reign in England
the Cadets of the Royal line, the House of Lan-
caster, usurped the throne. The usurpation was
downright and even cynical—it was, of course,
hateful to the morals of that time, nor could the
Lancastrians maintain themselves in power save
by a sort of reign of terror, coupled with a
strict alliance with the wealthy and official class.

Of all the elements which had gone to build up
the English oligarchy, with the exception of the
Reformation, none has been so powerful as this

Lancastrian usurpation. The experiment rap-
idly led, as all such experiments have in all

•countries, to a foreign diversion. The war with
France was renewed, but in a ver\ different
ananner. The English king now claimed a real

power. He was an English-speaking king, a sol-

dier of extraordmary capacity, and very soon
became, especially after his first great victory,

Agincourt, a national hero. The old mad king

of France in Paris was compelled to marry his

daughter to Edward V. of England, and the

rightful heir of France, the Dauphin, was
thrust out, to the advantage of the issue of that

marriage, who became the English king, Henry
VI. What followed is common knowledge.
Henry V. of England died; a vague national

sentiment rose throughout French territory, and
was embodied in the person of Joan of Arc.
After one of those desperate and foot to foot

struggles which are characteristic of French
military history, the Capetian House gradually
recovered all the territory which had been lost.

The final expulsion of the last English garrison

coincides, roughly speaking, with the close of

the Middle Ages. This great struggle was ac-

complished within a few years of the develop-
ment of printing and within a generation of the
discovery of America.

A recapitulation of the main dates of the

Hundred 'V'ears' War will not be without value
to the reader.

Philip of Valois had his first engagement
with Edward III. upon the fall of Cressy in

1346. The English, though a far smaller force,

gained a complete victory. Immediately after-

wards the town of Calais fell to Edward III.

This did not lead to any immediate disintegra-

tion of the power of the French crown, though
that power was gravely shaken. The next
years were occupied with the great plague, the
Black Death, which, though its effects have been
so greatly e.xaggerated, especially by English
historians, does form so deep a division across

the history of Europe. These years indeed,

though suffering from the English attack, saw
an extension of the power of the King of Paris,

for Philip bought the town of Montpellier in

the South and acquired in full right a province

which had now for 100 years been within the

French orbit, the Dauphine.
Philip died in 1350. His son, John, was 30

years old on ascending the throne. The truce

which had been established between the two
countries had come to an end. The King of
England again took advantage of the disturbed

state of France (characterised by the convoca-
tion of the Northern States General in 1355) to

push the attack. In 1356 the Prince of Wales,
now a young man and an excellent cavalry

leader (Edward the Black Prince), was ad-
vancing from the South while his father had
sent a powerful army into Normandy. It was
again a small cavalry raid supported by bow
men that decided the issue. The terms offered

to the French king by the Black Prince were re-

fused, a battle was engaged near Poitiers, and
not only resulted in an' overwhelming victory of
the small English forces, but in the capture of
the French king. The result of this dramatic
victory was the temporary dismemberment of
the kingdom. The wealthy merchants and some
part of the commonalty attempted a government
under Etienne Marcel at Paris in the absence of
the king, and convoked the National Parlia-
ment.

In 1360 John in his captivitj' consented to
cede the Southwest in absolute sovereigntj- to

England, and for the first time in its history a
portion of the territory of Gaul was separated,
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though temporarily, from the Xational sover-

eignty. John returned and died in 1364. In the
same year his son, Charles V., not quite thirty,

that is, much of the same age as his father on
ascending the throne, took over the government.
He had already been the virtual head of the
government for several years. Under him du
Guesclin, against the spirit of the treaty signed
with England, but with great courage and
capacity, attempted the reconqucst of French
territory. A long Fabian series of skirmishes
followed. The Spaniards defeated the English
fleet at La Rochelle and permitted du Guesclin
to recover Poitou from the English. Brittany,
after the long doubt of the whole generation,
began to support the French cause ; Edward of
England in his old age landed again, but his

army was exhausted by perpetual dilatory tactics

on the part of the enemy, it was virtually de-
stroyed as a fighting force by disease and
fatigue and ill-organization, and the old king of
England died, after signing a disgraceful truce,

in 1370. Charles V. of France held the tlirone
till 1380. The country was impoverished, al-

though the ancient power of the Crown had re-
vived, and the new king, Charles VI., suffered
on his accession from double disability. He
came to the throne as a minor and he had mad-
ness in his blood. His very long reign (he was
upon the throne for 42 years) led to nothing but
disaster. The weakness of his character led to
a struggle between two rival factions, known by
the names of their leaders as the Armagnacs and
the Burgiindians. The Duke of Burgundy died
in 1404, but his successor, John tlie Fearless,
continued the struggle, seized the heirs to the
throne and virtually governed Paris

The Armagnac faction, now deriving its

name from a marriage of the heir of the Duke
of Orleans with the heiress of that family, be-
gan to press upon the Burgundian power and
was undoubtedly favoured by the people in gen-
eral, and secretly by the poor king. The Gas-
cons, the chief military element on the Arma-
gnac side, were marching on Paris, a civil war
of the most desolating kind broke out; when
the moment appeared propitious for a new de-
scent on the part of the English king.

In 141S he landed in Normandy. It was
originall}', like the earlier wars, a mere raid, but
it was far more successful than former raids

had been. Normandy was completely conquered,
after the utter breakdown of the French army
at ."Kgincourt, and finally on 21 May, 1420, the
Treaty of Troves was signed, whereby Henry
V. married Catherine, the daughter of Charles
v., and was declared heir in remainder to the
Crown, with his descendants. The Dauphin was
legally outlawed, and the position seemed secure
for Henry, when in 1422 he died, succeeded im-
mediately afterwards by Charles VI. after a
reign of 42 years. There immediately began the
struggle for the recapture of the territory, and
that struggle was successful. Although a son
had been born to Henrj' V. before his death,
and had been solemnly crowned on his father's

death, as Henry VI. of France and England, at

the age of barely 12 months, the armies of the
Dauphin began the reconquest. The chief ele-

ments in this were the defection of Burgundy,
and the appearance of Joan of Arc. When the
struggle had continued with doubtful success
for seven years, this child of nineteen, confident

of a supernatural mission, approached the court

of the exiled Dauphin—Chinon, recognized there
by some supernatural power both the King and
various historic relics presented to her, reueved
Orleans, had the Dauphin crowned in Rheims
after a successful march across country, and in

general roused in the army and the populace a

confidence of success. She was taken prisoner
in the second year of this marvellous career,

outside Compiegnc, after being wounded in her
failure to capture Paris. She was sold to the

English and burnt alive at Rouen. Neverthe-
less the English garrisons perpetually retreated

or surrendered, and in 1435 the Duke of Bur-
gundy himself abandoned the English Alliance,
and with that act, of course, after the defection
of so many of his supporters, all further Eng-
lish successes became hopeless. ,\ few garri-

sons still held out, notably the St. Michael in

Normandy, but Paris was taken the next year,
and Rouen in 1453; and when Charles VII. died,

in 1461, the French territory was clear. He was
succeeded by a son who had rebelled against
him, a man approaching 40 years of age. of a
character dark, intelligent, very powerful and
tenacious, deeply religious, and a little mad,
known to history as Louis XI.

Louis XI., who next succeeded to the throne,
had to meet a combination common enough at
the close of any great epoch, coming as he did
at the close of the Middle Ages ; that is, a com-
bination of forces which depended upon the rit-

ual service still paid to old names and old ideas,
but which only sur\'ived as clumsy anachronisms.
In this case the forces with which he had tO'

contend were the last forces of feudalism. Feu-
dalism had long lost its vitality, and instead of
having to meet a rebellion of local lords numer-
ous and well-founded in their localities, he had
to meet a combination of very great men most
of them of blood royal but depending upon
feudal theories and technicalities for their rebel-
lion against him. His own brother, Charles of
France, the Duke of Brittany, the heir to the
Duchy of Burgundy, banded themselves under
the name of «The League of the Public Good,»
won the battle of .Mont I'hery and proceeded
as they thought to a complete success. It was
here that for the first time Louis XI's powerful
if not quite sane character appeared. He imme-
diately gave way, where a weaker man would
vainly have resisted, granted Normandy to his
brother, made Saint Pol a Constable, and in
general did all that could be done with the mouth
and the pen. But it is a rule throughout French
history that periods in which the French execu-
tive acts in this fashion, are those which accom-
pany an increase of force for such an executive,
and for the nation. Within three years of the
defeat he summoned his Parliament at Tours.
The nation as a whole was now, as always, in

support of the Crown against the wealthier mer-
chants and the aristocracy. Louis received the
strongest popular support, he incited the com-
mercial towns of the Lowlands to rise against
his enemy of Burgundy, he organized the mili-

tary force of Paris, and though Charles of Bur-
gundy, who had now succeeded to that throne
and who is known to history as Charles the
Bold, was still far stronger than the French
king, compelled him to attend the sack of Liege
and even to sign the Treati- of Perronne in

which Louis granted Burgundy complete inde-
pendence , the Capetian could not but win. On
his return to France he summoned an assembly
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of the notables, they denounced the Treaty of
Perronne, and Charles of Burgundy's invasion
of France which immediately followed was
checked by the resistance of Beauvais. Every-
where in the Lowlands, in the heart of France,
in his parliament and in the small provincial
towns, it was the Commons who sustained Louis
XL And the Commons in France were begin-
ning to be that which they had long ceased to be
in England, peasants and small tradespeople.

For in France the end of the ^kliddle Ages tend-

ed to be democratic : in England aristocratic.

The end of Louis XI's reign emphasized at

once his curious character and his successful

policy. The extravagance of his religion, and
the cruelty of his revenge were never more ap-
parent than in the last years of his seclusion

;

and yet it was during these last years that the

death of Charles of Burgundy in battle against

the Swiss, gave him that province. When he
died on 30 Aug. 1483, with all the provinces he
had reunited to the Crown he governed almost
automatically by far the greater part of the ter-

ritory of modern France. Brittany alone was
quasi-independent.

His son Charles was only 13 at his father's

death, and the kingdom was under the guardian-
ship of his elder sister Anne. She was well

served. A second revolt of the great men in

the kingdom was crushed at the battle of Saint
Aubin du Cormier, and five years later Charles

VIIL having now freed himself from his sis-

ter's power, married the heiress of Brittany and
united that province to the Crown. He next in-

vaded Italy in pursuance to a claim to the throne

of Naples. The military result was small, but

the moral results large. First, and by far the

most important, the military temper of the nation

was given an opportunity to exercise after the

long and successful diplomacy of his father.

Such foreign wars have always been of the ut-

most stimulant effect upon Gaul. And the sec-

ond result was the introduction into France of

the Italian Renaissance. When Charles VIIL
died, still quite a young man, in 1498, he was
succeeded by the Duke of Orleans, a distant

cousin of his, the great grand-son of Charles

v., who was the nearest male heir, and who had
led the great insurrection of 12 years before.

This prince, among the most sagacious and tem-
perate of all European kings, insisted as a mat-
ter of policy upon renewing the Breton marriage,

though the experiment was perilously near in-

cest, continued the Italian invasions, effected an
alliance with Henri VIIL, marrying Mary, a
sister of that knig. and died on the first day of
1515 with power more complete, a territory
more united, and the military organization of
the kingdom more thorough, than any of these
factors in French history had hitherto been.

This date, the opening of the year 1515. is of
such moment for France and for all European
civilization, that a short digression is necessary
in order to appreciate the change we are about to
witness.

The change which fell upon Europe in these
first years of the l6th century is not one to which
precise causes can be ascribed : it was rather one
of those whirlwinds which appear to blow from
without the field of material observation and of
materia! causation, though it is indeed true that

the mind of Europe had been stirring uneasily
and with increasing force for three generations

past. The movement which was to be of such
prodigious consequence, and to which we owe
the modern world, took two forms ; the first of
which was evidently of vast moment, the second
of which at first appeared to be a particular and
local phenomenon. The first was an extension
of human knowledge and a rediscovery of the
past. The second was the revival of those inter-

minable theological discussions which had been
wearily familiar in Europe for more than a
century past. The revival of learning, the dis-

covery of antiquity, the expansion of the known
world and so forth, for a hundred years occupied
the chief energies of men, but side by side with
that great wave of change, went with expanding
force the theological discussions of the time,

until their united effect was such as to split

asunder the unity of Europe: that unity has not
yet been regained, though it very nearly was
under Xapnleon. and though the trend of things

to-day is to achieve it at the expense of bitter

conflicts. When this enormous result of petti-

fogging theological discussions was apparent,

even educated men woke up to the importance of
what had hitherto been a by-product in the

general intellectual movement of the time.

This waking up, so to speak, to the impor-
tance of the religious quarrel, took place in the
middle and towards the end of the i6th century,
but it was not until the 17th century had opened
that the schism was irredeemably fixed or that
the division of Europfe into two camps of opposed
thought and morals was reluctantly accepted.
This period of ferment is covered in French his-

tory by six reigns. That of Francis I., from 1515
to 1547, very nearly contemporary with the reign
of Henry VIIL in England, was occupied with
the glories of the Renaissance. It also corre-
sponds to the reign of the great Emperor
Charles V., and covers the first stage of the the-

ological discussions already alluded to.

The first ten years of Francis I.'s reign were
occupied with foreign ambitions, and were closed
by his defeat at the Battle of Pavia in 1525. He
was defeated, and only obtained his libert}' with
difficulty. The remainder of the reign is con-
cerned with the transformation of architectural
and every form of plastic art under the inspira-

tion of his court, and quite late—in 1535—it was
occupied with the beginning of the persecutions,

an attitude which is retained during the remain-
ing twelve years of the reign. Meanwhile, how-
ever, as the middle of the century approached,
and as the principles of the Reformation ob-
tained hold in Germany, the French kings saw
the opportunity for maintaining the independence
and increasing the greatness of France, against
the overwhelming power of the Hapsburg House
which surrounded them on ever)- side, in Spain
as upon the Rhine, and in the Low Countries.
1 his opportunitj' was afforded by the Reforma-
tion which was supported in Germany as every-
where, by the squires and the great merchants,
and all those who desired to break from the cen-
tral authority of the Crown. From this period,
for full 200 years, it was the constant policy, now
more, now less active, of the French monarchs.
to support the pettv' Protestant communities
against the general authority of the Empire.

The next reign, that of Henry II., was im-
bued with this idea, although the repression of
the Protestant movement at home was con-
tinued.
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Giarlcs v., wlio had survived Francis, en-

gaged in war against that pohcy, but was checked
by the defence of .\Ietz. At the end of the reign,

'« 1559. Henry H. had done httle to check the
growth of Protestant feehng in France itself,

had powerfully aided it in Germany and had se-

cured for the French Monarchy the district of the

three bishoprics. The wife of Henry and the
mother of the next three kings was a Medici—
Catherine, a woman of singular courage, probably
corrupt in temper, and certainly in physique. The
first two of her sons to succeed, Francis H. and
Charles IX., were not quite sane, and were even
more uncertain in bodily health than in mental.

The theory of monarchical governincnt which
was increasing in power daily in the French
mind, was weakened in nrnc'icc by the spectacle

of these two debilitated men. The country was
in active quarrel between those great families

who sided with the Reformers and those who
maintained the defence of Catholicism, while the

Crown was at times nothing but a pawn in tlie

hands of either. It must not be supposed that

the division reallj- lay along philosophical lines.

Nothing was commoner than for a man to appear
first upon one side and then upon the other

;

but the progress of the Reformation was produc-
ing such an effect throughout Europe that its

principles made a convenient line of division

for warring factions. Meanwhile the populace,

whom these factions of the upper class confused,

were very strongly in favor of the national tra-

dition, and consequently increasingly hostile to

the Reformers. The feeling became acute in the

town of Paris, where the adherents of the Ref-

ormation were very wealthy and powerful, and
into which were already beginning to crowd
those who expected a political or a diplomatic

career. The natural jealousy of wealth, coupled

with the indignation against the new theories

(which were openly placarded in the street,

often in the form of violent insults to the popu-
lar religion) led to the explosion known to his-

tory as tlie Massacre of Saint P)nr;hnlnme\v, a

piece of bloodshed which, though it was less in

extent than many, must rank in history as one
of the great Parisian days of violence, and
takes its place beside the attack upon the Com-
mune and the Massacres of September. (See
Bartholomew, M.\ss.\cre of). How far the

Queen Mother took advantage of the popular
exasperation against the Huguenots, it is quite

impossible to say. The legend that the King
fired a shot by way of signal has been exploded,

but it is probable that the sympathies of the

Court in favor of suppressing one or other

of the factions were sufficiently strong to have
led to active intrigue, and it is equally probable

that the popular feeling was let loose by the
Crow-n.

Whatever the causes—and they will never be
fully determined—the effect of the Massacre of
Saint Bartholomew was to make Protestantism

impossible as the national religion of the

French.
But some years later the death of the re-

maining son of Catherine de Medici, brother and
heir to Henry III., who since 1574 had been
on the throne, left no male descendant of the

Capetian House save Henry of Bourbon, the

son of the King of Navarre, to whom he imme-
diately succeeded. Now the House of Navarre
had, through the influence of Henry of Bour-

bon's mother, supported the Reformation: not
in its moral aspect but as a piece of protest

against the central authorities of Europe. Henry
of Navarre had no g:reat attachment to the sys-

tem on its political side, none on its theological,

and an active dislike of it in its moral aspect. He
was for his friends a hearty liver, for his ene-

mies a libertine, and above all a highly success-

ful soldier. The town of Paris under the intlu-

eiice of the family of Guise, went so far in its

hatred of the Reformation as to refuse the quite

unchallengeable claim of Henry to the throne,

because his name was connected with the Prot-
estant side, and because in the recent civil wars
those who were now the members of his army,
had in the main been fighting for the Reforma-
tion. Under the authority of what was called

"the League," Paris refused to accept Henry
of Navarre's heirship to the throne, and when
in 1588 Henry III., the reigning king, had pro-
cured the death of the Cardinal Guise, and, be-

ing excommunicated for that act, joined Henry
of Navarre and took refuge in his camp, Paris

declared not only against the succession of Hen-
ry of Xavarre, but also against the reigning and
legitimate king.

In .-Vugust 1589, that king was stabbed and
killed by Jacques Clement. Henry IV.. as Henry
of Navarre must henceforward be called, was
successful in the field, but was unable to take the
capital ; and his final admission within its walls

must not be ascribed to purely military success.

It was rather his personal character which gave
him popularity in every circle that he led,

whether military or civil, his tenacity and the
growing absurdity of the attempt to put a sub-

ject upon the throne, as well as the adhesion
of the remainder of the country, that slowly
converted Parisian opinion. Henry IV. was
ready to meet this process of conversion half-

way. Within four years of Henry III.'s death
(in July I.S93), he abjured heresy at St. Denis
just outside tlie walls of the capital, and next
year was secretly admitted by night. The Pope
accepted his reconciliation with the Church ; he
became immediately popular with the town of
Paris, and from this date begins his true reign
over the French people.

The first and most turbulent period of the
religious quarrel in France ends with the Edict
of Nantes, signed by this monarch in isg8. It

is a document of capital importance, the first of
the three great steps by which modern religion

has been affected in France ; the fourth of
which, though already imminent in France, has
not yet been taken. These three steps are : The
Edict ot .\antes, its revocation less than a cen-
tury after it was promulgated ; and the virtual
secularization of the State by the French Revo-
lution. This last or the third step, in its turn
has been followed by a reaction towards Cathol-
icism which may at any moment produce, as I

have just said, a fourth landmark in the history
of the French religion : but this modern process
does not concern these pages.

The Edict of Nantes was remarkable in sev-
eral ways : It was the first and almost the only
document to grant religious toleration in its

time. For three generations during which it

was death to say mass in Protestant England, a

Protestant in Catholic France enjoyed all the

facilities of a citizen and many special privileges

as well. The principle was recognized that if a



FRANCE—HISTORY B.C. 58 TO A.D. 1796

religion -alien to the body of citizens was toler-

ated at all, it must be tolerated as a privileged

and exceptional thing. The Huguenot body
which was then somewhat more numerous than
it is to-day, and may have amounted to 5 per
•cent, of the population, was not only permitted

to hold any office but was allowed to organize
its interior life, to hold gatherings at regular

intervals ; to decide upon the attitude which it

should maintain towards the rest of the State;

and even to possess special towns as its places

of refuge. The settlement was not wholly suc-

cessful, as will be seen by what follows ; but
though it worked under an increasing strain, it

was not definitely put aside until the reign of

Louis XIV. and the two other generations dur-
ing which it was in vigor, nourished the small

but wealthy Huguenot body, permitted it to

strike deep roots, and to become what it still is,

though it has dwindled in numbers—a powerful
alien element in the midst of 'the French State.

With this date, 1598, and with the signing of

the Edict of Nantes, much more than with the

end of the reign, the ne.xt period of French his-

tory may be said to begin.

After the settlement effected by the Edict of

Nantes the energies of Henry IV. were given up
as his temperament demanded, to aggrandize-
tnent, for it is remarkable that all those who ac-

quire power over the French are tempted in a
short time after that acquisition to theories of

military expansion, finding in their hands the

best material in Europe for such a purpose. The
plan of Henry IV. was clear enough, and though
it has been termed immoral w-as none the less

patriotic. He proposed a destruction of the only

strong and centralized power opposed to his

own, that of the House of Rothschild, and he
would have accomplished this at one stroke by
the use of a powerful army, after which it is

just possible that he intended to assume the

headship of Europe and to impose peace. In

this task or ambition he was aided by the great

Sully, a man avaricious in temperament, orderly,

careless of divine things, but imdoubtedly cour-

ageous. The plan of the war was to help the

petty German principalities in their attack upon
the central power of the Emperor. The greater

part of these petty principalities were naturally

protestant, for protestantism had been for them
the religious aspect of their political claim. Ger-
many was therefore supporting them against

their traditional authority, whether civil or reli-

gious. .^11 was ready for the expedition, when
on 14 March 1610 Henry was stabbed by
Ravaillac on his way to visit Sully at

the Arsenal. Many prognostications and
omens had foretold this murder, the mo-
tive of which was the popular exaggeration

that Henry's plot involved a war against the

Pope himself and the Catholic Church. Henry
was succeeded by his son Louis, the l,^th of that

name, then in his minority. The Queen Mother,
Marie of Medicis, was Regent. She ruled with

great individual power and singular energ>-, but

perhaps with insufficient judgment. And the

point was of importance because all Europe was
then in the great settlement of the quarrel which
the Renaissance and the Reformation had
aroused.

Roughly speaking, from this moment the

Protestant nations tend (a) to become oli-

garchic, that is to be governed by a clique of
wealthj' men; (h) to develop an intense local

life ; and (c) to deny in practice and in theory
the unity of European civilization; for instance,

it is amongst them that the Jews began to be
treated as citizens not distinguishable from the

Europeans round them. Such communities as

had preserved the older philosophy tend, on the

contrary, to egalitarianism : first, under the form
of despotic central powers, later under the form
of democratic experience. England, Holland,
the Protestant Swiss cantons and the Protestant
principalities of Germany and Scandinavia, tend
to oligarchy and all its consequences. In Eng-
land itself a great civil war was about to break
out, primarily oligarchic in its origin, that is,

having for its motive the determination of the
squires and the big shop-keepers and merchants
to govern the common people and to oust the
King. But France remained the arena. The
Protestants were immensely powerful ; they had
cities of their own, forming as it were a state

within a state; they were still very numerous
(forming perhaps a quarter, perhaps a third of
the well-to-do classes"), and the generation which
could remember, whether in France or elsewhere,
the old unity of Europe in philosophy and gov-
ernment was dead. The force of Protestantism
in France lay of course upon the side that Prot-
estantism took all over Europe, against central
monarchy, in favor of oligarchic theories, and
of the independence of the great landowners and
of the great merchants. Had the first years of
Louis XIII. 's minority been under the hands of
some one strong man. France might at once have
become the one thing or the other. As it was,
sufficient interval was allowed for the Hugue-
not theories of independence to take root. It was
not until 1617 that Louis XIII., now in his 17th
year, began to act upon his own initiative. Much
at the same moment there appears in French pol-

itics the great personality of Richelieu (q. v.).

He was of the squires family, by name du Pies-

sis. He had been trained to the Church, w-as

poor, but had sufficient influence to be made
Bishop at the age of 22. The meeting of the

French Parliament or States General in 1614
(when he was not yet 30) had brought him into

some prominence, for he was a member of the
House of the Clergy. Two years later, in 1616,

the Queen Mother with her keen Italian eye,

picked him out for the ministry. From that

moment he is the principal figure in France. A
quarrel which Louis XIII. engaged in against
his mother eclipsed Richelieu for a moment, but
when that quarrel was appeased she used her in-

fluence to have him made Cardinal (in 1622),
and in 1624 he entered the Council of the King,
never to leave it, and to direct it during the re-

maining 16 years of his life with despotic power.
Richelieu, like all men who count in history,

had a very simple plan, if it may be called a plan
at all. He was determined to aggrandize the
material power of the nation. He had, as have
also all great men in history, not a simple but a
highly complex and subtle appreciation of the
medium in which he lived. To him is due that
« rediscovery of the national soul.» which in

France is only satisfied by unity and rapid cen-
tralized measures. He made short work of the
Huguenot pretension to maintain within the
State a body of rich men defying the authority
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of the State. lie took, after a most gallant and
savage defence, the protestant stronghold of La
Rochelle, in spite of the active aid of foreign ene-

mies, whom the Huguenots had at once sum-
moned to their aid. and by the Peace of Alais in

1629 he destroyed their conspiracy. He left

them, however, complete liberty of conscience, a

stroke of statesmanship as wise as it seemed (at

that moment) enormous and parado.xical. At
that moment and for long years afterwards it

was death to say mass in England and no iMig-

lishman could have understood the ideas of tol-

eration at all. Neither did any Frenchman un-

derstand it as an idea, and Richelieu probalily

thought it illogical himself, but he forced it on
the I'Vcnch in spite of civil war, as a measure
of statesmanship.

He was not content to destroy the root of

rebellion ; he was also determined to destroy

what was left of the ambition of the squires,

apart from any religious or philosophical attitude

their class might have adopted. He took the oc-

casion of an excess in the practice of duelling to

execute more than one great Catholic noble who
persisted in flouting his decree against that

habit ; in a word, before the outbreak of the Civil

War in England, he had made of I'Vance one
united country in which the power of govern-

ment was observed by all, and in which all tend-

encies to oligarchy had been utterly destroyed.

Abroad his policy was naturally the very

opposite. As he had desired to strengthen France,

so he desired to weaken her rivals. W'ith this

object he ardently supported all tendencies to

division beyond her frontiers, and notably the

claim of the German Protestants against vvhat

had a hundred years ago been the common civil-

ization of Europe. There had broken out in

Germany in 1618 the war known as the Thirty

Years' War (q. v.) in which the small Protes-

tant parcels, notably those whose conversion to

Christianity was recent and whose foothold in

European civilization was still insecure, had de-

termined to break off from that tradition by the

sword. Their cause was hopeless in Germany it-

self, but Richelieu threw the whole weight of

French influence upon their side. In about 163S
the Empire and the old traditions of unity were
completely successful, and in the same year

France declared war against the Empire. The
Spaniards invaded and were with difficulty re-

pelled, but in the next few years the French
armies occupied the Roussillon (which is now
the Department of the Pyrenees Orientales),

and when Richelieu died in 1642 and, some
months after him, the King, Louis XIII., a defi-

nite French success was approaching. The young,

brave, eccentric and somewhat taciturn prince of

the blood, Conde. then Duke of Enghien, deliv-

ered the fortress of Rocroy on 19 May 1643, and
five years later in company with the great Tu-
renne, he accomplished for his country after the

most striking military successes, the Peace of

Westphalia, by w-hich, in 1648, the Protestant

principalities,—and notably, the sandy wastes
whence has sprung the kingdom of Prussia,

—

were created independent units, and the power
of the Austrian Empire and of the old traditional

central authority in Germany, finally wiped out.

The centre of the 17th century, like the close

of the l6th, and like the year 1515, is a date

upon which all historical students should repose.

Another stage in the great quarrel was accom-
plished, and the schism of Western Christendom
was signed and sealed. Within a few months
Charles I. was to lose his head and the English

were to lose forever the conception of monarchy
and perhaps forever, the sentiment of civic equal-

ity. Germany, though destined perhaps ultimate-

ly to be reunited, was for 300 years left torn be-

tween the old Roman civilization and the bar-

barism of the North. France, the agent of this

vast Protestant establishment, had, so far as do-

mestic politics were concerned, welded her uni-

ty, re-established her own traditions, and crys-

tallized into the highly definite modern form,

which she not only preserves to this day, but

seems destined to preserve indefinitely. There
was not yet a code of laws, the old gimcrack pre-

tensions of the nobility were still strong, but the

whole spirit of the people and of their literature,

had become again egalitarian and Roman, and
the destiny of the next century and a half might
be predicted from the Peace of Westphalia.

Meanwhile Louis XIII. was dead, a little

child six years old, another Louis, his son, was
upon the throne. The regency was again in the

hands of a woman, and when this great develop-

ment before mentioned was in process, the gov-

ernment was in the hands of Anne of Austria,

the Queen, and of her favorite, an Italian of

great subtlety and low birth, known to the

French as Mazarin (q. v.).

Mazarin was not only lowly born and subtle;

he was also extremely fond of ninney. I'ut he
had all the Italian conception of what is au-
gust ; be had inherited the tradition of Richelieu

;

he maintained it, not nobly but by successful

intrigue. He managed to wear down the tend-

encies of revolt on the part of the nobles which
still remained (the greatest French generals,

Conde and Turenne himself mixed in that re-

volt) and when he came to die he left to the boy.

Louis XIV., then but 23 years of age, a complete
inheritance of a thoroughly successful foreign

policy (the Peace of Westphalia was 13 years
old) ; an altogether independent personal des-
potism in the hands of the King, and a nation
so organized in literature, in self-appreciation

and in common morals as to form a completely
homogeneous body in the Europe of its time.

With that year (1661) in which Mazarin died,

corresponding within a few months to the res-

toration of the impoverished, undignified and
salaried monarchy made in England, begins in

actuality the peculiar and (in the eyes of con-
temporaries) the glorious reign of Louis XIV.
A boy of 23, as has been said, on his virtual

accession, he reigned until 171S, a period of 54
years, and from the habits of the generation
formed in that space of time, descend the 18th

century and the Revolution in France, and, in

a sense, modern Europe.
The reign may be conveniently regarded in

three periods. The first, of 17 years, covering
Louis' active manhood and taking one to his

40th year, was principally composed of success-

ful warfare. And the Peace of Nimeguen in

1678 terminated a successful and advancing
struggle against what had become a co;ilition

of the smaller powers against his throne. From
that period till close upon the end of the cen-

tury, the very rapid perfecting of French life

which was setting, as it were, into a clear classi-



FRANCE—HISTORY B.C. 58 TO A.D. 1796

cal form, tempted him to that great sin of every
Prench leader, which is ambition. With such
armies and with such an intelligence as his

allies, he began to dream. There was even for

a moment a danger of the French Church be-

coming national and losing the spirit of Cathol-
icism. The combination against him continued
to exist, and in the midst of this period the final

victory of the English aristocracy over the

Stuarts threw a heavy weight into the scale

against Louis XIV. He was a man of strict

honor, and his polic)' as well bade him support

the claim of James 11. and of James II. 's son.

He had against him, therefore, from 1688 on-
v.ard, the whole force of the governing power
in England as he had already had against him
for 20 years the whole force of the governing
power of Holland. To this period also belongs

(in 1685) the most disputed act of the whole
reign because it was the one which most nearly

touched the interests of those opposed to the

French people, the interests of their philosophy
that is, and by philosophy alone do communities
live. This act w-as the revocation of the Edict
of Xantes. From that date it has been a fixed

article of French policy that the State shall be
one. and that no power within the State shall

be permitted to exist. There was a vast outcry
against the victims of this determination for

unity ; logic demands that a similar outcry
should be raised against the persecution of the

priests under the Revolution, of royalists under
X'apoleon, of the religious orders in modern
France, and of countless other instances of

minorities which this cardinal principle has
<?aused to suffer. It was not of course a per-
sonal act of Louis XIV., it was but one further

stage in the maturing of that principle of abso-
lute unity, which had been growing in the
French mind since the opening of the Middle
Ages, and which had acquired such open sym-
bols upon the accession of Henry IV.

In the third period of his reign, as an old
man, Louis XIV. en,gaged upon the last great
struggle of his life. The King of Spain, Charles
II., had left the crown of that country by will

to the young grandson of Louis, Philip, Duke
of Anjou. This was in 1700. It was debatable
whether Louis XIV. should accept this onerous
honor or not ; he determined to accept it.

It must be remembered that until within
living memor\', monarchy was a real political

principle. Those who now exercise the function,

make us forget what a very real thing a reign-

ing family was up to the moment when the
French Revolution had worked out its full

effect. For members of one family to rule over
France and Spain at the same time had some-
thing of the same effect on contemporary imagi-
nation as would have today the declaration by
one great power that it was determined to annex
the territory of another. War flamed at once
throughout Europe. It was one of those contests

in which the French nature was in real peril and
in which defeat seemed certain ; one of those con-
tests of which the two other historic examples
are the invasion of Henry V. and the German
war of 1870-71. Upon this occasion, however,
there was toward the end of the struggle a rally

which prevented the consequences that followed
upon the earlier and upon the later occasion, and
when the Treaty of Utrecht was signed (as well

as those of Restadt and Baden) in 171 4, the
honor of the country and of the monarchy was
saved. All that was lost by France was colonial

territory to which at that time no more impor-
tance was attached than is attached by us today
to the impoverishment of the laboring classes

of a nation, or to the loss of its religion, for

no generation is capable of foreseeing the future.

The next year the old King died, leaving for

successor a little child, his great grandson, who
is known to history as Louis XV.

During the minority of this child France was
in the hands of the Duke of Orleans, acting
as Regent. The Regent had all the qualities that

we admire in man, especially that of courage.
He w'as a gentleman, and thoroughly generous

;

but he was a libertine, and this weakness of
sensuality marred both the dignity of his posi-

tion and the efficacy of his government. His
counsel, the Cardinal Dubois, was probably most
unworthy, but one must be careful not to exag-
gerate one's impression of him, for the attack
upon authority was already beginning, and the
fact that Dubois was in orders was quite enough
to make the intellect of his time emphasize his

vices. After a period of violent speculation and
of great though perhaps exaggerated public dis-

tress, the Regent died, having held his authority
for eight years. From that moment C1723)
Louis XV. began to reign.

Nothing is more difficult than to estimate
the character of this man. It cannot be denied
that upon this character the history of France
during the next 70 years largely depended. For
the monarchy was still real and absolute and
the method in which it was conducted was the
chief factor of the national destiny.

The wTiter of these lines has minutelj' ex-
amined the acts, the portraits and the hand-
writing of Louis XV., and in relation to a mono-
graph concerned with that period, has made
himself thoroughly acquainted with the person-
ality of the man ; and yet he finds it very diffi-

cult to give a true judgment. He was profoundly
Christian, with a fer\-or of religion that verged
upon superstition ; he was undoubtedly cour-
ageous, somewhat sensual, in old age excessively

so. On the other hand he suffered from an
impediment of the will. To say that his will

was weak would be to convey a verj- erroneous
impression. But there were a certain number
of things he could not bring himself to do, and
chief of these was the exercise of authority face

to face. He hated and avoided all interviews

and all scenes. In his character of gentleman
this was well enough, but in his character of
King it was fatal. The first war of his reign
was upon the whole glorious. And the Treaty
of Vienna, signed in 1738, gave France the re-

version of Lorraine. But two years later the
principal quarrel of the century and the most
important event, in its effects between the Eng-
lish Revolution and the French, took place.

This was the death of Charles VI., the Emperor
of Germany, who left as heir his daughter
Maria Theresa. The German anarchy was at
once aroused. The attempt to destroy the em-
pire virtually was begun by the Protestant
princes, and notably by the rising power of
Prussia. At this moment a clear error, one of
the very few with which French diplomacj' can
be reproached, was committed. Two centuries
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of tradition proved too strong for the French
intellect, and the French armies were allied

with those of the petty princes and of Prussia
against Austria. The origin of the war was
marked by the first of those scandalous acts

whicli have brought liuropcan civilization into

such peril during our own time. Frederick II.

of Prussia, a man subject to every vice, with the

exception of cowardice, seized Austrian terri-

tory without title and witliout any declaration

of hostilities. It was the act rather of an Asiatic

than of an European. But the French monarchy,
whose w'hole history had been a protest against

such a perversion of public morals, found itself

in alliance with this detestable soldier. The
alliance was not unsuccessful, and the war which
followed will be forever famous in French annals

from the great victory of Fontenoy on II May
174S, a victory largely due to the Irish exiles

who fought under the French flag. The Peace
of Ai.x la Chapelle signed in 1748 did not show
the fruit of so much military valor and success

;

it left France very much as it found her. But
the struggle with its false issues and its vanity

had luckily converted the French diplomats, and
henceforward France wisely associated herself

with Austria, with the especial purpose of

meeting the rising power of England. Had
the French forces been confined to the struggle

with England, their success, which was already

great at sea, would probably have been final,

and the strange spectacle would have been pre-

sented in our own time of a France weighted
with eccentric, un-European colonies, and prob-

ably deprived of its whole national spirit and
tradition. The reason that we have no such

spectacle to enjoy or deplore is that the govern-
ment of Louis XV., not content with fighting

England abroad and at sea, undertook a con-

tinental campaign, and fought side by side with

Austria in what is known as the Seven Years'

War (q. v.). At the very beginning:, in 1757,

Frederick of Prussia inflicted a crushing defeat

upon the French at Rosbach, a defeat entirely

due to the ineptitude of the French command.
Meanwhile in the colonies the French lost and
the English won. .And in 1763 the Treaty of

Paris was signed, which for a century destroyed

all French effort oversea, left Canada to the

English, abandoned India, and, what was graver

in the history of European morals, permitted

Frederick of Prussia to retain Silesia, thereby

acknowledging in a public instrument for the

first time since the foundation of Christendom,
that lawful succession and inheritance might be
waived in presence of force. From this grave
crime Europe still suffers. It was the precedent

of all the international anarchy which our gen-
eration has almost become accustomed to.

The remaining II years of the reign were
passed in peace, but in dishonor. The nation

was profoundly troubled in its pride as in its

economic circumstances. The heir to the throne

was a lanky, very stupid boy. the grandson of

the old king, and men saw nothing in the imme-
diate future for their relief, though the death

of Louis was looked forward to as to an event

for public rejoicing. He passed, after a few-

senile years of debauchery, in 1774, and his

grandson, Louis XVI., who had been married

as a boy (four years before) to the youngest

daughter of Maria Theresa, Marie Antoinette,

ascended the throne. On the same day the
Boston Harbor Act was proclaimed in the
American colonies. It is quite impossible in a
few short notes such as these to prepare the

reader for the enormous convulsion through
which France and all civilization was now about
to pass. It is enough to say that the mind of
that generation was by this time securely fixed

in a clear and intense conviction : that lucid,

mechanical and direct methods capable of rea-

sonable analysis were in all departments of
human energy the only ones which man as a
moral being could entertain. It followed that

all merely organic things were in peril, the old

and merely traditional constitutions of the coun-
try, and of course religion. The Catholic faith

had never been at so low an ebb since Constan-
tine ; its power has been returning for a century,

and it is dilTicult for our generation to under-
stand how completely the faith had disappeared
just before the French Revolution broke out.

The first years of Louis XVI. were occupied
with a renewed struggle against England, which
struggle was successful beyond the dreams even
of those who most ardently supported the policy

of attack. French guns had been supplied to

the army which conquered at Saratoga shortly

after a French fleet rendered possible the sur-

render of Vorktown ; and it was imagined both
in England and upon the continent ( such is the

impossibility of foreseeing the future) that the

power of Great Britain was finally extinguished.
Meanwhile, the American colonies and their

ideal republic furnished an object lesson, as it

were, to the rationalism of the time. And the

public mind was moving very rapidly indeed
towards a reconstruction of society. Tlic moral
equilibrium was utterly unstable. It needed but

some material cause for that equilibrium to

be upset, and for a new society to arise. This
cause was presented by the condition of national

finance. France was a very wealthy countr>' and
like all the rest of society at that moment, was
rapidly increasing in wealth. But the methods
of taxation were grossly imperfect, the burden
fell upon the wBong people, and was imposed
in the wrong way. So that France could with
difliculty furnish a sum equivalent to no more
than five dollars per head of its population,

where today it furnishes with the utmost ease
close upon and often exceeding, 20 dollars a

head. An assembly of the notables of the king-
dom w-as summoned in 1787 and did nothing.

And finally in 1789 was convoked the first great
democratic parliament ever seen in Europe since

the Middle Ages had declined. The experi-

ment was watched with alarm, especially in

England, where the conception of popular gov-
ernment was mistrusted and disliked, not only

by the ruling oligarchy but by the people them-
selves. When the assembly had met, which was
in the May of that year, the commons proceeded
to claim in practice complete power in the State.

They had for their ally the city of Paris, with-

out whose energy and courage their rhetoric

would indeed have been vain. The mobs of

the capital proved incapable of withstanding
regular troops. That was the chief and least

understood aspect of the Revolution. Nor can

any unacquainted with the military temper of

the French people comprehend the movement.
It was, for instance, Carlyle's principal error
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that he imagined a display of public force suffi-

cient to check the Revolution. Public force was
used to the utmost, and failed because the people

were in a mood of indifference to suffering and
to death, a phenomenon so rare that, save in

Ireland, the modern world has seen no example
of it. It is possible that a democracy would have
been established and that the names at least of

certain great traditional functions in the State

would have been preserved, and that the Revo-
lution would have ended in a compromise, had
there been no foreign war. As it was, the

attack made upon the organization of religion,

and the attempt to withdraw the Catholic priest-

hood from their normal organization and to

make of them a civil service, coupled with the

perpetual indignities offered to the King and
Queen, and added to the ceaseless effects of vio-

lence, moved Europe to interfere. The method of

this interference was cautious and long debated,

but the threat of it was enough to goad the

French people. In June 1791 Louis XVI. and his

wife and children fled to the frontier and were
recaptured. Two months later Austria and Prus-
sia publicly agreed upon a policy of intervention,

though even at this late stage the agreement
was conditional, and so far as we can judge by
the private letters exchanged in that autumn,
the idea was rather to overawe the French
democracy by a display of invincible force, than
to proceed to actual invasion. In the winter,

largely through the action of Marie Antoinette,
Austria, ruled by her brother, proceeded to im-
pose minor but direct commands upon the
French policy. In the spring war was declared.

The allied armies did not cross the frontier

until the height of summer, but it appeared cer-

tain that they would be in Paris by the end of
August, for the disorganization of the French
army was complete and it was quite incapable
of making a stand. The invasion was accom-
panied by a manifesto drawn up by advice of
Marie Antoinette (who was probably the author
of its principal threat) and this manifesto de-
voted the town of Paris to military execution,
if the persons of the royal family were not left

inviolate. The answer of Paris to this docu-
ment was to storm the palace on 10 August.
The building was well defended by a powerful
force of 6,000 men, and it was the opinion of Na-
poleon Bonaparte, who seems to have been an
eye witness, and who was certainly an excellent

judge of military affairs, that the military
chances were in favor of the crown. The mob
fought with the utmost courage, losing men in

numbers variously estimated at 150 and 3.000.—
the latter is the nearer computation, for though
the losses were heavier of course upon the de-
feated side, the services of numerous carts and
carriers were required for the whole day and the
succeeding night in removing the dead. ."Kt any
rate the populace were completely successful. The
royal family was imprisoned and a committee of
extreme democracy, the chief of whom was the
learned but impetuous Danton. took over the
management of the country in the face of the
enemy. That enemy proceeded without obsta-
cle, forced the three passes of the Argonne.
and met such forces as the French had scraped
together on much the same ground as had seen
the struggle against Attila. the great plain now-
occupied by what is called «the Camp of Cha-

lons." The center of the French position was
the windmill of Valmy. What followed is a
singular lesson in strategics. There was, prop-
erly speaking, no battle. A distant cannonade
and an abortive charge made up the whole
action. But precisely because the Duke of
Brunswick did not press his power home Valray
had all the effect of a thorough defeat. A
retreat was negotiated, and from that day, the
equinox of '92, the Revolution took on its final

phase. The republic was declared, the trial of
the King was prepared, the army though still

undisciplined and unmilitary gained the hap-
hazard victory at Jemappes, and poured over
the frontier into Belgium. On 21 Jan. 1793 the
King was executed ; within a fortnight Holland,
England and Spain, one may say the whole of
Europe, was at war with France. The volun-
teers and other hotch-potch under Dumouriez
in Belgium were defeated ; at Neerwinden,
Dumouriez betrayed the country and ultimatjly
accepted a large salary from England, whrse
strategy he advised and overlooked, and the
FVench Revolution, for the second time in peril,

established martial law. A strict military des-
potism in the hands of a small committee, known
as «The Committee of Public Safety," gov-
erned France with ruthless severity for 16
months, defeated the enemies of the country
and began that marvelous series of victories

which within a generation transformed the
world. During those l6 months the committee
was changed ; but its principal names give it

unity from first to last, and in its latter stages
the name most upon public lips was that of
Robespierre (q.v.). Robespierre did not com-
mand the committee. They were at first jealous
of him and toward the end of the period he
hardly attended their meetings. He was a man of
many virtues, of a high political idealism, and
of conspicuous sincerity and candor, but he suf-
fered from the vice of ambition. He loved the
popular idolatrv- that surrounded him. and used
it as a lever against the committee. This com-
mittee, therefore (in which he had but two
friends), being essentially military in its nature,
and occupied principally in the military problem
of repelling the foreigner, determined to be rid

of him. They planned his destruction, and
Robespierre was outlawed and guillotined on
28 July 1794.

It so happened that the period of his great
popularity had coincided with the height of
the revolutionary delirium. Three-fourths of
the country was in revolt. Savage acts of re-

pression had followed the crushing of the rebel-

lions and «the Terror." as it was called, had
come, very falsely, to be associated with Robes-
pierre's name. When he fell, therefore, the
committee found to their astonishment, that his

fall was taken as a signal for the relaxation of
their militarj' power. From that date (called in

the new revolutionary calendar "the Tenth
Thcrmidor") the active portion of the Revo-
lution ends. It had succeeded in finally estab-
lishing the theory of democracy.

In the next year it achieved its most diplo-
matic success, and imposed peace upon its

enemies at Basel in a treaty which considerably
enlarged French territory, and shortly after-
wards the public assembly which had accom-
plished this great result was dissolved. England
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4. France— The Empire. As the fear of
socialism helped to found the consulate in 1799,
so the royalist plot of 1804 precipitated the
foundation of the Empire. Much as France ab-

horred the execution of the Due d'Enghein, she
was still more aghast at the prospect of the

turmoils which would ensue, should Napoleon
be suddenly removed from the head of affairs.

"The need of repose ahd stability," says Miot de
Melito, "was so pressing, the future so disquiet-

ing, the fear of terrorism so great, the return of
the Bourbons so formidable that people quickly
grabbed at any expedient which might save
them from those dangers." Seven days after
the Duke's murder, Fouche appealed to the
Senate to establish hereditary government. The
idea was taken up on every side. Carnot alone
opposed it in the Tribunate; the Senate, the
Council of state, reported in its favor and after

a brief period of affected hesitation Napoleon
complied with the general desire. On 18 May
1804. a constitution which had been elaborated
by Fouche and Talleyrand was adopted in the
Senate with three dissentent voices. It decreed
to Napoleon the title of Emperor of the French
and settled the succession to the throne on his

direct male issue, natural and legitimate. It

enabled a childless emperor to adopt the chil-

dren or grandchildren of his brotbers, and des-
ignated Joseph and Louis Bonaparte (Napoleon's
brothers) to the succession, in case the Emperor
should die without natural or adopted children.
The civil list was fixed at 25,000,000 francs, a

sum established in the constitution of 179T ; and
other provisions were added with the design of
adding brilliance and authority to the throne.
Six grand dignitaries of the Empire, irrespon-
sible, irremovable, enjoying the status and pre-
rogatives of princes, were to support the new
Emperor. Cambaceres was made Archchan-
cellor, Lebrun, Archtreasurer. The office of
Grand- Elector— a title borrowed from the no-
menclature of the Holy Roman Empire— was
conferred on Napoleon's elder brother Joseph

;

the office of Constable was given to the younger
brother Louis. The remaining two dignities

were ultimately conferred upon connections by
marriage, and while Napoleon's stepson, Eugene
Reaubarnais, became Archchancellor of State,
his brother-in-law, Murat, was given the rank
of High Admiral. Another provision in the
Senate's constitution of 18 May 1804, was de-
signed to conciliate the army. There were to be
16 marshals of the Empire, and the marshal's
baton henceforward became the chief prize of
military ambition. At the same time the court
was furnished with decorative officials, with a
grand almoner (Cardinal Fesch), a grand mar-
shal of the pal.ace (Duroc), a grand chamber-
lain (Talleyrand), a .grand equerry (Caulain-
court), a grand master of ceremonies (De
Segur), and with numerous prefects and ladies,
of the palace. The changes made in the mech-
anism of the government were even more si.g-

nificant of absolutist tendencies. The restric-
tion placed upon the numbers of Senators was
removed and their nomination conferred upon
the Emperor. The Tribunate was divided into
three sections, dealing respectively with legisla-

tion, home affairs, and finance, a measure which
effectually destroyed its potencv as an organ
of protest; and though the legislative body was
given the power of discussing measures in a
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general committee, the discussions, unless invited
by the Council, were neither to be published nor
printed. As a matter of fact both Tribunate
and Legislative ceased to be working parts of
the machinery. As the powers of the Tribunes
e.xpired, no fresh nominations were made, and
so the body vanished from the constitution. A
more expeditious method of legislation was dis-

covered. The Emperor governed by means of
Senatus Constilta or decrees of the Council of
State.

The French people acclaimed the constitu-
tional revolution by more than three and a half
million votes; that is to say, by a larger major-
ity than was given for the Consulate or the
Consulate for Life. Of the opponents, Carnot
was the most conspicuous ; and it is noticeable
that almost all the barristers of Paris were
against the establishment of monarchy ; but the
army was flattered by the elevation of its

leader, and the peasantry saw in the change a
fresh guarantee for the stability of the revolu-
tionary land settlement. That he might reassure
the Catholics, and win the royalists. Napoleon
summoned the Pope to preside over the coro-
nation. Pius 'VII. undertook the journey, but
was destined to receive a lesson upon the re-

lations of the spiritual to the temporal power.
After he had anointed the Emperor and Em-
press with the holy oil and as he was proceed-
ing to perform the act of coronation. Napoleon
seized the crown and placed it on his head with
his own hands. The sword and insignia of
Charlemagne were brought from Aix to give
significance to the occasion, as if the ceremony
of Notre Dame betokened nothing less than a
revival of the great Prankish empire.

Meanwhile war had broken out with Eng-
land. The vigilance of the English fleet pre-
vented that concentration of t!ie Frencli navy
in the channel which was essential to the escort
of the Boulogne flotilla, but Napoleon had paved
the way for a war with Austria, in case it

should prove impossible to strike at London.
On the pretext that an emperor could not also

be president of a republic, it was determined
to convert the Italian republic into a monarchy.
The Italian crown was offered first to Joseph,
then to Louis, but the brothers were too am-
bitious to renounce their claims on the imperial
succession, and Napoleon finally decided to as-

sume the crown himself and to appoint Eugene
Beauharnais his vicero}'. Italian deputies were
summoned to Paris to vote the crown and in

May 1805 Napoleon went to Italy to receive it.

In the cathedral of Milan on 26 May he placed
the old iron circle of the Lombard Kings upon
his brow, and though the French Senate and the
rulers of Europe were assured that the Italian

Kingdom and the French Empire would be kept
strictly separate, no one was deceived. The an-
nexation of Genoa to France was a proof that
Napoleon's ambition was insatiable, and ad-
vertised to the powers that war was the only
remed}'. By July 1805 Russia had determined
to break off relations with Napoleon; on o .\ug.

.Austria gave her secret adhesion to the Russo-
British alliance, by the middle of September an
.^ustrian army under General Mack was at Ulm.
The speed and genius of Napoleon disconcerted
all the calculations of his enemies. The army
of England (rechristened 20 .-Xug. tlie grand
army) was swung round, and rapidly pushed
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through Germany into the valley of the Danube.
On 20 Oct. Mack, surprised, surrounded, and
overwhelmed, capitulated at Ulm; and on 2 Dec.

(the anniversary of the coronation) the Aus-
trians and Russians were defeated with huge
loss at Austerlitz. Francis withdrew from the

war and on 20 Dec. 1805, signed the treaty of

Pressburg with France.
The most obvious political result of the cam-

paign was that the inlluence of the French Em-
pire was suljstituted for that of Austria in Italy

and Germany. The Hapsburgs were coinpelled

to recognize the Italian Kingdom and the an-

nexation of Genoa, and to cede Venctia, Istria,

and Dalmatia to the victor. The NcapnlilaiT
Bourbons had received an Anglo-Russian force

into their capital, and for this violation of
neutrality they were condemned to expulsion.

Accordingly no sooner had peace been struck

at PrcssL„.-g than Napoleon sent .St. Cyr (q.v.)

and Massena (q.v.) to e.xpcl "the guilty woman"
who had so flagrantly "violated all that is

sacred among men." In this mission they were
successful. On 13 Jan. 1806, Ferdinand and
Caroline fled to Sicily, where they were se-

cured by the protection of the Knglish fleet.

The Kingdom of the two Sicilies was given to

Joseph. Elise Bacciocchi, a sister of Napoleon,
became Princess of Lucca and Piombino, while
another sister, the beautiful Pauline Borghese,
received the principality of Guastalla. Tluis the

whole of the Italian peninsula, save the Papal
States, came under French control.

The results of Austerlitz were no less im-
pressive in Germany. Before the war Napoleon
had solicited and obtained the alliance of the

South German dynasties and after the victory

he proceeded to reward his allies. Bavaria and
Wurtemburg were raised to the dignity of king-

doms; Baden became a grand duchy, while mar-
riages were arranged between Eugene and Prin-
cess Augusta of Bavaria, Jerome and Princess
Caroline of Wurtemburg and Stvphanie de
Beauharnais and the Crown Prince of Baden.
By recogn ning the independent authority of the

three South German Princes Napoleon had prac-

tically eliminated Austrian influence from South
Germany, but so long as the shadow of the Holy
Roman Empire remained, the Hapsburgs still

retained a right of intervention in German af-

fairs. Tliis right Napoleon determined to abolish.

On I Aug. 1806, the Diet of Ratisbon was in-

formed that the Holy Roman Empire was at an
end. In place of this ancient and picturesque
institution a confederation of the Rhine was
formed under the protectorate of Napoleon, a

"new Carolingian code" as it was called in Paris,

where it was drafted under the direction of
Talleyrand. The 16 princes who joined the con-
federation were bound by a close offensive and
defensive alliance to France and compelled to

furnish contingents to the grand army. As the

price of their subservience to the Protector of
the League, they were encouraged to be auto-
cratic in their own dominions.

As Austerlitz gave Napoleon control of
Southern Germany, so Jena and Friedland made
him master of the north. The Prussian Court,
roused by the occupation of Hanover in 1803,

the murder of the Due d'Enghein in 1804, and
the violation of Prussian neutrality bv Ber-
nadotte's corps in iSr^, determined (October
1805) to present an ultimatum to Napoleon and

in the event of his refusal to cast in her lot

with the allies. But the battle of Austerlitz
intervened, and Haugwitz, the bearer of the
Prussian ultimatum, was compelled to sign the

humiliating treaty of Sclionbrunn (15 Dec. 1805),
the main object of wliich w'as to involve Prussia
in war with England l)y forcing her to accept
Hanover. But the war spirit was now high in

Berlin, and everything in Napoleon's conduct
during the ensuing months — the formation of

the Confederation of the Rhine, the obstacles

placed in the way of a counterbalancing con-
federation of the North— w-as calculated to raise

it. Finally Prussia learned that Napoleon was
offering Hanover to England, and ruslied into

war. N.'ipoleon, swiftly marching through the

depths of Thuringia, beat the Prussians at Jena
and .Auerstadt. 14 Oct. 1806. occupicil Berlin,

compelled the Saxons to enter the confederation
of the Rhine, and finally, after the bloody and
indecisive battle of Evlau. 6 Feb. 1807, won a
crowning victory at Friedland, 14 June, which
led .Mexandcr of Russia to decide for peace.

The three sovereigns met at Tilsit, and then a
peace was signed 7 July 1807. Prussia was not
only compelled to pay a heavy war indemnity,
and to support a French army of occupation,_
but was stripped both of her eastern and western
provinces. The provinces (save the circle of
Bialystock) acquired by the second and third

partition of Poland, were formed into a grand
duchy of Warsaw, which was attaclied to the
Saxon kiiigdoin, and consequently included in

the Rhenish confederation. On the western
frontier, the Westphalian province, including
the important fortress of Magdeburg were, to-

gether with the Duchy of Brunswick, parts of
Hanover and the electorate of Hesse-Cassel,
formed into a king lorn of Westphalia for Prince
Jerome, the youngest brother of tlie Em-
peror, likewise includfd in the Rlicnish confed-
eration. The Baltic littoral passed under French
control, for, though Danzig was proclaimed a
free city, it was to be governed by a French
force, and though the Duchies of Oldenburg and
Mecklcnburg-Schwcrin were restored to their

respective dukes, they were to sustain a French
army of occupation until the general peace.

Meanwhile, on 21 Nov. 1806, Napoleon had
issued the famous Berlin decrees (q.v.), the

object of which was to ruin England by exclud-
ing her goods from the continent, and by de-
claring the British isles to be in a state of
blockade. But to make the continental blockade
completely effective it was necessary to control

all the littoral of continental Europe; and this,

accordingly, became the primary aim of imperial

policy. The Batavian Republic was converted
into a kingdom of Holland, and placed under
the control of Louis in 1806. while the refusal

of the Pope to accede to the blockade led to the

gradual absorption of the Papal States, and to

their final incorporation in the French Empire
in iSog. This, too, was the primary motive for

Napoleon's intervention in the affairs of the

Iberian peninsula. While returning from Tilsit,

Napoleon coiumanded Talleyrand to inform the

Portuguese that imless they closed their forts to

the British by i .Sept. 1807, he would declare

war upon the Prince Regent. As Portugal

did not acquiesce, a secret convention was
signed at Fontainebleau, 27 Oct. 1807, between
France and Spain, providing for the joint con-
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quest and partition of the Portuguese kingdom.
The conquest was rapidly effected, and as Junot
(q. V.) with 1,500 famished grenadiers struggled
into Lisbon, 30 Nov. 1807, the Prince Regent
and the royal family fled to South America. But
meanwhile Napoleon was preparing to over-
throw the Bourbon house in Spain. The court
of Madrid had secret grudges against the
French Empire, and in a moment of infatuation
during the summer of 1806, the Spanish army
had been mobilized, with a view of rejecting the

treaty of Ildefonzo, which had been the source
of the destruction of the Spanish navy. But
Jena upset the calculation of Godoy, the miser-
able favorite, who held the reins of Spanish
policy. He e.xplained away his action, protested
friendship, showed himself in the treaty of
Fontainebleau, prepared to connive at the de-

struction of the house of Braganza, and did not
for a moment deceive Napoleon. The Portu-
guese campaign, and the dissensions between
Charles IV. and his son Ferdinand, gave to

Napoleon the pretext for interference. French
troops were sent across the Pyrennees, nomi-
nally for the purpose of supporting the army of
Portugal, really in order to effect the sub-

jugation of the country. Finally the royal family
was enticed to Bayonne, and father and son
compelled, 5 May 1808, to renounce their claims

to the throne. Joseph was sent to govern in

Madrid, while I\Iurat, the grand duke of Berg,
took his place in Naples. By the middle of May
the whole Iberian peninsula had nominally be-

come an annex of the French Empire. In reality

the gravest mistake had been committed. An
English army under Sir Arthur Wellesley (q. v.)

defeated Junot at Vimievo 21 Aug. 1805, and
forced the French to evacuate Portugal, while
the Spanish peoole. passionately loyal to the
fallen dynasty, hating the French revolution,

and impervious to the charms of a scientific ad-
ministration, everywhere rose in revolt. On
22 July 1808, a large French force under Dupont
(q.v. ) capitulated at Baylen. It was the first

serious military reverse which the French Em-
pire had sustained.

The Austrian war of 1809 was the natural
sequel to the insurrection of the Spanish people.

Germany was smarting under the hardships in-

volved by the French military occupation and
the continental blockade ; and the deepest re-

sentment was caused by a decree issued by
Napoleon, commanding the banishment of
Stein (q.v.), the great reform minister from
Prussia. Every German who hoped for better

things, looked to Austria as the destined libera-

tor ; but again the genius of Napoleon overcame
all obstacles. Five brilliant battles (19-23
April) drove the Archduke Charles out of
Bavaria. On 13 May, Vienna surrendered to

Napoleon. On 6 Julv he won the hard fought
field of Wagram. The English diversion at

Walcheren was as ineffective as the gallant raid

of Colonel Schill or the march of the Duke of
Brunswick's black legion through northern Ger-
many. On 14 Oct. 1S09, Francis of Austria ac-

cepted the treaty of Schonbrunn. and abandoned
the Tyrol, Trieste and the Illyrian littoral

to the conqueror. The Tyrolese. who, un-
der the leadership of Andreas Hofer (q.v.),

an innkeeper, had made a gallant resistance to

the French, were now easily overcome, and
while their leader was shot, to the eternal dis-

grace of Napoleon, their territory was divided
between the kingdoms of Italy, Bavaria, and the
Illyrian provinces of the French Empire. Nor
was this tlie last affront to Austrian pride.

Divorcing Josephine, Napoleon demanded and
obtained the hand of Marie Louise, the daugh-
ter of Francis. The French Empire had now
reached its zenith, though some further rear-

rangements of territory were effected, mainly
for the purpose of improving the mechanism of
the blockade. Thus Louis, who was considered
to be too lenient to the Dutch, was compelled
to abdicate, and the kingdom of Holland was an-
nexed to the Empire on 9 July 1810 ; while at

the end of the year (Dec. 1810) the northwest-
ern portion of the Westphalian kingdom, and
all the northwest littoral of Germany, including
Bremen, Hamburg, Liibeck were similarly in-

corporated and organized as French depart-
ments. The rigor of the blockade now reached
its height. Heavy duties were placed upon all

colonial imports by the Trianon tariff, 5 Aug.
1810. The Fontainebleau decrees (18 and 25
Oct.) ordered that all British manufactured
goods found in the Napoleonic states should be
seized and publicly burnt, while 51 tribunals
were established for the purpose of trying per-
sons accused of contraband. So eager was
Napoleon to complete the system that in Jan.
181 1, he dethroned the Duke of Oldenburg, the
uncle of tile Czar.

The French Empire by this time consisted
of 130 departments, stretching from the Ebro
to the Trave, and from the Tiber to the Chan-
nel, and girt with a circle of vassal kingdoms
and principalities. Throughout this vast area
the valuable principles of social equality, reli-

gious toleration, and promotion by merit were
enforced. Though the codes of the Empire
were more perfunctory, more observant of older
legal traditions and less liberal than the civil

code, which was the work of the consulate, yet

they preserved two valuable conquests of the

Revolution, the petty jury and public trial. If

the essence of democracy was, as Napoleon
contended, "a career open to talent," than the
French Empire was democratic: but in every
other respect it violated the principles of liberty.

Special courts were created with summary juris-

diction in the disturbed districts. The censor-

ship of the press (aggravated by the decree of

S Feb. 1810) annihilated political criticism.

Holding that there could be no political stabil-

ity without "a teaching body actuated by fixed

principles," Napoleon created 17 March 1808,

a University of France, which was intended to

include all the educational agencies in the Em-
pire, and to form citizens "attached to their

religion, their prince, their country, and their

family." No one could open a school or teach
in public without being a gradr.ate of the uni-
versity, which was to create and administer the
public and to authorize and supervise the

private schools. The university was divided into

I" academies, one in Paris and 11 in the prov-
inces, and governed by a grand-master, whose
appointment and dismissal lay in the hands of
the Emperor. The aim of the whole institution

was to inculcate habits of military discipline

and blind subservience, and to secure complete
educational uniformity throughout his Empire.
An Imperial catechism, drawn up by Napoleon
himself and inculcating obedience to his person.
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was intended to give a similar direction to the

public mind. To fortify the dynasty, Napoleon

saw that it was necessary to create an heredi-

tary nobility, but the opposition which had been

made to the Legion of Honor in the name of

equality warned him to proceed with caution.

In the lirst instance he began by distributing

foreign fiefs and titles, carving no less tlian 17

duchies out of the Venetian states; then (.Aug.

1806) license was given to exchange grand

ducal liefs for estates within the territory of

the Empire, and to transfer to estates so

acquired the privilege attaching to noble tenure.

Finally, on i March 1809, a new nobility was
created, the

,
titles to he hereditary and the

noble lands to be entailed. In all, 31 dukes, 388

counts, 1,090 barons, and about 1.500 knights

were created under the first Empire ; but Napo-
leon was uneasily conscious that aristocracies

were the product of time, and that the nobility

of the Ancient Regime despised the upstart

dignitaries of the Empire. "I have made princes

and dukes," he said at Saint Helena, "but I

could not make real nobles."

In France the burden of the Empire was
great ; but it was still more crushing in the

dependencies. It was part of Napoleon's sys-

tem to reserve half the domains in every vassal

state to serve as endowments to generals or

favorites, or to help to replenish his imperial

treasury. In addition to this, the dependencies

were subjected to the conscription and the

blockade, compelled to support the French
troops who might, froin time to time, be quar-

tered on them, and to maintain war establish-

ments quite out of proportion to their financial

resources. Thus the benefits secured by the in-

troduction of the French legal codes were
largely neutralized ; and the French rule be-

came detested all over Germany and Italy. The
conscription was everywhere abhorred, while

the blockade inflicted great injury wherever, as

in Holland or the Grand Duchy of Berg, com-
merce or industry had been active. If the Ital-

ian, Dutch and German merchandise had been

permitted a free entry into the French markets

the lot of the mercantile and industrial coin-

munity might have been alleviated ; but in this,

as in other respects, Napoleon sacriliced the

interests of the French dependencies to those of

France herself,

The reconciliation with the Papacy, which
had been one of the principal achievements of

the consulate, was broken under the Empire.

The Papal States were annexed to France, 17

May 1809, by a decree recalling the donation

of Constantine, and Rome was declared to be a

free imperial town. Pius VH. retaliated by ex-

communicating the despoilers of tlie Church,

and the bull was secretly circulated through the

Empire. For this act of temerity he was seized

5-6 July i8cQ, and carried off to Savona, where
he was kept a prisoner. Difficulties, however,

soon arose. The Pope refused to institute the

bishops named by Napoleon ; and Napoleon
failed to coerce him. The cardinals and generals

of the Orders were convoked to Paris, and the

archives of the Roman administration were
similarly transferred to the capital of the Em-
pire. By a decree of 17 Feb. 1810. the Pope was
guaranteed a salary of 2.500.000 francs, given a

palace in Paris, while at the same time it was
ordained that all future Popes should at their

enthronement swear to observe the Galilean

articles of 1682, which were declared common
to all the churches of the Empire. This bnUl

and revolutionary measure aroused great pro-

tests. Thirteen cardinals refused to attend the

En-.peror's marriage with Marie Louise, and
were in consequence banished to provincial

towns and prohibited from wearing the purple.

A national council (17 June to S July 1810) gave
Napoleon no satisfaction, but at last a mutilated
remnant of the assembly was induced to declare
that the right of institution to vacant sees

lapsed to the metropolitan in case the Pope
failed to grant institution within six montlis
after the see fell vacant. The Pope signed a

brief accepting this conclusion, but in a form
which was distasteful to Napoleon, and the sore
remained open. At last, after the Russian disas-

ter. Napoleon was induced (concordat of Fon-
taincbleau 25 Jan. 1813) to renounce his claim

to the Catholicity of the Galilean articles, while
the Pope on his side confirmed the conciliar

decree on the institution of bishoprics. But good
feeling was never restored, and the alienation

of the Catholic Church was one of the greatest

errors of the Napoleonic Empire.
The downfall of the Empire was the natural

result of Napoleon's ambition. The Peninsula
war drained France of her finest troops, re-

lieved the pressure on Prussia, and prevented
Napoleon from carrying out the designs on the

Balkan peninsula, which had been part of the
secret arrangement at Tilsit. Other causes con-
tributed to weaken the Franco-Russian alliance,

—Napoleon's encouragement of the Poles, the

continental blockade, the Austrian marriage, the

annexation of Oldenburg. War broke out in

1812, and Napoleon led a huge army to Moscow.
He retreated among the rigors of a Russian
autumn (Oct.-Dec. ), lost a quarter of a million

men, and shattered his prestige. First Russia,

then Austria, ranged themselves on the side of

the allies. A crushing defeat at Leipzig (16-19

Oct. 1S13) compelled the evacuation of Ger-
many, and brought about an invasion of France.
Though Napoleon fought a brilliant campaign
in the valleys of the Marne and the Seine
against the Prussian and Austrian armies, the

allies eventually pressed on to Paris. On 30
March 1814, the defence of the capital was sur-

rendered by Marmont, and on 6 Anril, Napoleon
signed an act of abdication at Fontainebleau,

and was allowed to retire to Elba. His dynasty
was proscribed. On the advice of Talleyrand,
.Alexander of Russia, who had entered Paris at

the head of the allied armies resolved to recall

the Bourbons. So perished the Empire in a

blaze of military glory, which France will never
forget.

On his return from Elba in 1815, Napoleon,
realizing the growth of liberalism, made a pre-

tense of liberalizing the imperial institutions, and
Benjamin Constant, who had led the opposition

to Louis XVIII. was summoned to draw up a

constitution. The defeat of Waterloo super-

vened before any serious trial had been made of

the Additional Act, which established an heredi-

tary Chainber of Peers, an elected cliamber of

representatives, and at the same time guaranteed

the freedom of the press ; but it cannot be

doubted that had Napoleon succeeded in re-

establishing his powers, he would have made
short work of liberals and of liberalism. At
Saint Helena, however, he professed that the
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despotism of the Empire had been a transitional

expedient, and that the future of liberalism and
nationality in Europe were bound up with the

fortunes of his house ; and this was the creed

of the Bonapartist party, and the pretext and
apology for the second Empire.
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5. France—History Since 1815. The his-

tory of France since 1815 is the historj' of the

events that led up to the establishment of the

Republic and of democracy. This establishment

was not the result of a continuous development
but of a series of crises followed by periods of

reaction, each crisis making a progress, or as

Mr. Seignobos says, "carrying off from the old

monarchy a fragment that could not be re-

stored.»

The first crisis is the Revolution of 1830
which put an end to the government of the

Restoration. When the allies in 1814. at the fall

of Napoleon, reinstated the old dynasty, what
the people demanded was peace and also the

preservation of the chief reforms got from the

Revolution, viz., equality of rights, the selling

of the hiens nationau.r. the essentials of political

liberties and a chamber of representatives elected

by the Nation. To these demands the charter of

1814 gave almost entire ratification; besides, the

personal temperament of King Louis XVIII.
(,1815-1824) was of a conciliatory turn. But he

had to strive against the «Ultras» who were un-

compromising royahsts, and whose chief was the

King's own brother, the Count of Artois. This

party wanted to restore the former regime of

absolute monarchy, in its aristocratic and in-

tolerant form. It was the Ultras who led the

movement of violent reaction known as the

"White Terror,)) and who, being the majority

in the chamber of 1816 (called Chambre In-

trouvable), placed the monarchy in such an awk-
ward position that the King had to get rid of

them by a coup d'etat.

For three years, from 1817 to 1820, Louis

XVIII. governed with moderate and liberal-

minded ministers. This short period is of great

importance ; then for the first time were adopted
in France those customs that are the necessary

adjuncts of a constitutional and representative

government, periodical election, annual vote of

the budget, the liberty of discussion in the Cham-
ber and, within certain limits, the liberty of the

press. It was the regime of the Mouarchie
Censitaire, so-called because the political power
belonged to the moneyed classes, only those who
paid taxes (or ecus) to the amount of 500 francs

being voters, and those who paid 1,000 francs

having a right to be elected.

It is easy to conceive that this policy of
Louis XVIII. encouraged the liberal aspira-

tions of the Nation; it vexed the Ultras who suc-

ceeded in putting a stop to it, thanks to two
favorable circumstances. First they obtained the

support of the aristocratic governments of Eu-
rope (-Prussia, Austria, Russia) that had pledged
themselves at the Treaty of Vienna to oppose
revolution in any countr}', and that were already

growing anxious at the manifestations of lib-

eralism not only in France, but in Germany,
Italy, Spain and the Spanish colonies of America.
At the Congress of 1819 at Aachen, remon-
strances were made to the French embassador.
The second circumstance was the murder of the

Duke of Berry (1820) by a lunatic called Louvel.

The liberal party was held responsible for it,

and the Ultras again seized the power, which
they retained till the Revolution of 1830 (except
for the short interval of the Martignac Ministry,

1828-1829), under the direction of the Count of
Villele (1820-1827) and afterward of the Prince
of Colignac (1829-1830). The reaction of the
Ultras was both aristocratic and catholic in

character: they endeavored to establish the pre-
ponderance of the class of the great landlords,

and the authority of the CathoHc Church. This
reaction reached its climax in the reign of
Charles X. (1824-1S30). the (Tount of Artois,
who succeeded Louis XVIII. Abroad the LHtra
government supported the reactionary policy of
Metternich ; it was a French army, under the
command of the Duke of .\ngou!eme that over-
came the Spanish Revolution (1823). After-
ward they joined with the English and the Rus-
sians in the interv'ention in favor of the Greeks
(1826-1829), and began the conquest of .-Mgeria

(1830), but without regaining their lost popu-
larity.

Against the Ultras a coalition was formed
that included the modern royalists, the Galil-

eans, the manufacturers and tradesmen, and the
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wliole of the working classes ; as a consequence
a majority hostile to the Uhras was sent to the

Chamber. In the hope that this majority would
not again be returned, Charles X. had twice re-

course to a dissolution; but tliis proving of no
avail, he resolved to transgress the charter by
a coup d'etat. The elections were annulled, the

electoral laws altered and the liberty of the

press momentarily suppressed. These were the

famous "'July Ordinances." This coup d'etat

was immediately answered by the Revolution of

l8j0. originated by a small group of republicans

that belonged to secret societies and were chiefly

recruited among the undergraduates, the work-
men, and people of the middle-classes. After
three days' fighting Cliarlcs X. was dethroned.

But a reaction began at once. In the first place

the republicans, few as they were, could not pre-

vent the monarcliy from being maintained as the

form of government ; only anotlier dynasty was
called to the throne, that of the d'Orleans who
were cousins of the former king, and a pledge

was exacted from the new sovereign to adhere
to the charter. In the second place, on account
of the riots that liad broken out in Paris and
Lyons, and the manifest signs of a new revolu-

tion approaching, tlie republicans were prose-

cuted and dispersed by the government. So the

crisis of 1830 did not end in the establishment

of the Republic, but it founded forever the

sovereignty of the Nation with a constitutional

government.
The second crisis is the Revolution of 1848,

which brought to a close the reign of Louis-

PhiHppe (or July Monarchy, so-called from the

Revolution of July 1830). The most character-

istic features of this reign are with regard to

foreign policy the alliance made with England
to ensure peace on a durable basis, and at home
the ascendency of the well-to-do classes. The
electoral eeiis was indeed lowered, but only to

300 francs for the voters, and 500 francs for the

candidates, which still excluded from public

affairs both workers and people of small income
alike. Now the epoch of Louis-Philippe was
marked by an unprecedented development of all

manufacturing industries, which created in

France as everywhere in Europe a vast prole-

tariate. This proletariate began to ask loudly for

laws that should protect them against their em-
ployers and even alter the conditions of indi-

vidual property. The socialistic theories were
growing more definite, and the socialists as a

party were slowly emerging. Of course the

Chambers, elected as they were by the capitalists,

could not reject these demands that were aimed
against them. The natural consequence of their

attitude was a campaign of the socialists and
republicans, supported by a large majority of the

people, in favor of universal suffrage, or at least

of an extension of the right of voting. The re-

sistance opposed by the Guizot Cabinet to this

movement caused its fall, and at the same time

the fall of the reigning dynasty. Once more the

republicans allied to the socialists, provoked a

revolution in Paris (February 1848'). dethroned

Louis-Philippe and established a republican gov-

ernment.
This time the reaction did not take place

immediately, and had two distinct stages from
1848 to 1851. There was first a reaction of the

republicans against the socialists : the two parties,

after uniting to found the Republic and institute

universal suffrage, disagreed on the subject of
social questions. In June 1848, the republicans

shut up the "National Workshops" lately opened
by the socialists and ordered a rutldess repres-
sion of the riot that ensued. Then there was
the reaction of the monarchists and of a newly
revived party of Bonapartists against tlie repub-
licans themselves. The fear of a revolution was
cleverly directed against the republican govern-
ment and speculated upoA to bring to the presi-

dency of the republic a nephew of Napoleon L,

the prince Louis-Napoleon. The monarchists
hoped that he would ser*e their plans, but he
only served his own interests : at the head of the
different ministries and public services he ap-
pointed men on whom he could entirely rely

;

and with their co-operation and with the help
of the clergy he effected the coup d'etat of 2
Dec. 1851. The Assembly was dissolved, about
100 deputies were xxiled and several insurrec-
tions that broke out in Paris and the provinces
were sternly put down. A new Constitution was
then drawn up that was almost a copy of the
Constitution of the year VIII. with the addition
of universal suffrage; and the following year
Louis-Napoleon had himself proclaimed Emperor
of the French, under the name of Napoleon HI.
Thus the crisis of 1848, in spite of momentary
success, cannot be said to have established the
Republic; but at all events it strengthened the
former acquisition of the people, viz., the sover-
eignty of the Nation, and maintained their more
recent conquest, universal suffrage.

The third crisis is that of 1870. The Second
Empire was at first a highly despotic govern-
ment : every newspaper had to be authorized and
was under a censorship, the elections were con-
trolled by the government that required from all

candidates alike an oath of allegiance and sup-

ported openly its own candidates, the Chambers
were deprived of the fundamental rights of de-

liberating assemblies, the rights of initiative, of
amendment and of interpellation ; their sittings

were not public and reports of their proceedings
could not be published ; lastly a regular .system

of political inquisition was established. These
were, until i860, the characteristics of the Im-
perial government which depended upon the

same coalition of conservative interests that had
brought it to power and chiefly upon the Church,
that was rewarded with the liberty of teacliing

and a kind of control over the university.

The events abroad obliged the Emperor to

modify- his policy at home. «The Empire is

peace," were the proper words he had used in

1853 to remove the fears of the French as well

as of the foreign powers
; yet France under

Napoleon III. was engaged in several wars. The

first was the Crimean War (1855), which scrv^'d

at the same tiine the interests of the English

and the traditional spite of the French against

the Russians. Tlien there was in t8s() the Italian

War into which he was led, perhaps in spite of

himself, by a pledge he had formerly taken as a

carhonaro and by Orsini's outrage, and from

which France gained the Savoy and the county

of Nice that have been French territory ever

since. This war was the most important event

in Napoleon's reign, for it opened the "Roman
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Question)) and dissatisfied tlie French Catholics

who never forgave Napoleon III. his allovifing

Vittorio Emmanuele to seize the Pontifical

States. From that time the Emperor was
obliged to form a new majority from the ranks

of the liberals and to alter his policy. From
i860 to 1870, and chiefly after i8t)8, the Empire
was liberal : the government became truly repre-

sentative, the elections were no longer con-

trolled, the press was freed from former re-

straints and meetings were allowed uncon-
ditionally. Napoleon trusted this change of

tactics would disarm the opposition of the lib-

erals and the republicans ; in fact it furnished

them with arms against him. Liberals, republi-

cans, monarchists and Catholics, all joined in an
attack against the Empire and were decidedly

successful at the elections of 1863 and 1869. The
failure of the Emperor's foreign policy brought
them further assistance ; the "Roman Question')

grew so entangled that French troops had to

be kept in Rome after the battle of Montana;
the Alexican War that partook as much of the

crusade as of the financial venture, and that was
brought to an end by the intervention of the

United States, had a lamentable conclusion;
lastly serious differences were growing between
France and Prussia whose designs in Germany
Napoleon III. neither encouraged nor opposed
frankly and toward which he carried on, with-
out the least success, a policy which Bismarck
graphically described as «a policy of tips.» The
Imperial government thought that a war with
Germany would be a convenient way out of all

these difficulties: a victory would have consoli-

dated the tottering dynasty. The defeats of
Frceshwiller and Sedan completed its ruin. As
in 1830 and 1848 it was an insurrection of the
republicans in Paris, immediately followed in

most of the provincial towns, that upset the
second Empire and proclaimed the Republic (4
Sept. 1870).

This time there was, properly speaking, no
reaction, but only an attempt at a reaction, and
this failed. So long as the war lasted, the re-

publicans retained the power with the Gouverne-
ment Provisoire, the most famous member of
which was Gambetta. But in order to ratify

the preliminaries of the peace, they had to sum-
mon an assembly : this was the National As-
sembly that sat first at Bordeaux and after-

wards at Versailles. The election took place in

most exceptional circumstances: the large ma-
jority of the Nation was strongly in favor of
peace; on the contrary the republican candi-
dates, like Gambetta, were for carrying on the
war to the last, so that the electors, chiefly the
peasants, voted for royalist candidates, and the
majority in the assembly (some 375 out of 700)
was composed of monarchists. But a reaction

was not so easy then as in 1830 or 1848; the re-

publican idea had gained ground in the depart-
ments of the East, of the South and of the

Centre ; the party of the Bonapartists had been
swept away by the disastrous war, and above all

the monarchists themselves were divided in two
parties, the lcf;itiiiiists who supported the Count
of Chambord, a descendent of Charles X., and

the Orlcanists. the Count of Paris, a descendant

of Louis-Philippe. Tliese two parties at first

silenced their personal ambitions to sign the

Treaty of Frankfort and to strive against the in-

surrection known as the Commune de Paris;

they further agreed to intrust provisionally the

executive power to M. Thiers on whom they

officially conferred the title of President of the

Republic for this was the only name then avail-

able but without feeling bound thereby to accept

the Republic as the definite form of govern-

ment. Both parties hoped they would come to

an understanding and ultimately unite, but this

hope was frustrated, first by M. Thiers himself

who refused to be a party to any restoration and
resigned his office 24 May 1873 ; secondly by the

Count of Chambord who persisted in claiming

as the National emblem the white flag that was
the symbol of absolute monarchy and therefore

was as much detested by the Orleanists as by
the republicans and Bonapartists. On the other

hand, by elections and in every other manifesta-

tion of public opinion, it was clearly visible that

the republican party was everywhere gaining

favor; so that the majority in spite of their

monarchic tendencies were at last reduced to

vote a republican Constitution which began to

work in October 1875, when the National As-
sembly broke up and was replaced by two Con-
stitutional Chambers : the Chamber of Deputies

and the Senate.

Then the victory of the republicans could be
deemed complete : the government of the country
was officially a parliamentary republic with uni-

versal suffrage, and the majority in the Chamber
of Deputies was republican. Yet both Mac-
Mahon (who had succeeded Thiers as Presi-

dent), and the Senate- still belonged to the

conservative party. The latter resolved once

more to try their fortune : on 16 May 1876, the

republican minority was dismissed and the

Chamber dissolved. But MacMahon shrank
from the responsibilities of a coup d'etat, the

elections again sent to the Chamber a republican

majority, later on the senatorial elections also

placed a republican majority in the Senate;

MacMahon had to give up the Presidency and
the republicans appointed in his place one of

their own men. J. Grevy. Since that date the

internal history of France has only to deal with

the normal development of her democratic in-

stitutions. This development has operated in

three principal directions: (i) In the confirma-

tion of political liberties (press, meetings, asso-

ciations) ; (2) In the complete secularization of

all public services (primary education laicized

and made compulsory and gratuitous, divorce,

suppression of the religious orders, disestablish-

ment of the Church); (3) In social laws that

authorize strikes and trades-unions, enforce

certain sanitary regulations in workshops and
factories, determine the employer's liability, reg-

ulate the work of women and children, limit

the working-hours and secure a weekly day's rest

to all employees. In spite of the eagerness of

the conflict between the different political partie.^

(the moderate or opportunists, the radicals and
tlie socialists), the internal peace of the country
was not once seriously disturbed. There were,
however, two junctures when circumstances as-

sumed a character of particular consequence.
The first was what has been called The Boulang-
isme (1887-1889). A coalition was then formed
under General Boulanger between the mon-
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archists, the Bonapartists and a fraction of the
republican party, dissatisfied at the pohcy of the
o/'purlunists, with a view to overthrow the Re-
public and restore the Monarchy or the Empire
under tlie name of «Plebiscitary Repubhc.»
Boulanger and his supporters took advantage of
the pturiiwmiital ballot {i. e. balloting for a list

of persons), to stand candidates in all the de-
partments at once, which amounted to trying a
plebiscite. The government checked the move-
ment by restoring the uninominal ballot and de-
priving candidates of the right to stand for more
than one constituency at a time ; besides it

dispersed the leaders of the movement by having
them tried for high-treason before the Senate.
The second of these junctures was the Dreyfus
case, which, owing to its political consequences,
had all the importance and significance of a real
revolution. First of all it determined a new
grouping of the parties: on one side the
Nationalists recruited from among the mon-
archists, the anti-scmites and a fraction of the
progressists, relying for support on the conserv-
ative forces (army, religion, capital) ; on the
other side the republicans, radicals, socialists
and the remainder of the progressists united into
the so-calk-d bloc to fight against the same con-
servative_ forces in the name of individual right
and of justice. Tlie greater cohesion of the
parties gave renewed vigor to the political life

of the country: from that period date the crea-
tion of political leagues as Lcs Droits de
I'Hommc and La Patrie FranQaisc, the founda-
tion of the popular universities and of several
new journals, and also the interference of the
trades-unions in politics. All these influences
combined to bring to power such governments
as those of Waldeck-Rousseau, Combes, Rou-
viers, Sarrien, Clemenceau, under which (from
1898 to 1906) the social reforms enumerated
above have been accomplished. Since the Drey-
fus case two principal tendencies are discern-
ible in the general trend of French politics : one,
which brought about the ruin of the denomina-
tional schools and the disestablishment of the
Church, is irreligious; the other is socialistic:
though the party in power still vindicates in-
dividual property as the actual basis of society,
the nationalizations that are part of its pro-
gramme are essentially socialistic and at all
events can only be worked out with the help of
the socialists.

If the progress of democracy has been the
characteristic feature of the internal policy of
the French since 1870, the maintenance of peace
has been the constant object of their external
policy. To this peaceful disposition must be
ascribed the Franco-Russian alliance and the
many treaties signed of late with England, Italy,
and even with Japan. May be that to a few in-
dividuals these alliances have seemed to offer
an opportunity for some underhand action
against Germany, but the recent Morocco in-
cident has shown how sincerely the people at
large are determined to reprove all manner of
aggressive policy.
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6. France—The Government. I. Consti-
tutional AiKcr.—Strictly speaking, the political
regime of France cannot be defined as a Con-
stitution but as three separate laws, called consti-
tutional or organic, voted in 1875 and amended
by two other laws, one in 1879 and the otlier in
1884. Strange as it may seem, these laws wliich
make up the political mechanism of the Third
Republic were prepared and accepted by an
assembly in which monarchists constituted the
majority. In fact, of the 750 members compos-
ing the National Assembly elected by universal
suffrage 111 February 1871, about 4J0 were mon-
archists, the peasantry having voted for the
monarchists who favored peace rather than for
the republicans who wanted war. However in
spite of their majority, the monarchists were
powerless to restore royalty in France, and
tliat for two reasons: (i) the views lie'ld by
French citizens were so manifestly hostile thaf
M. Thiers, minister to King Louis-Philippe and
a strong Orleanist, chosen as "chief of the
executive power" and provisional president of
the new government by the monarchists, who
coiinted on using him to bring about a resto-
ration, openly declared himself for the Repub-
lic, thereby causing his downfall in 1875, when
he was replaced by Marshal MacMahon; (2)
the monarchists were divided into two rival
factions, each of which supported a different
candidate for the throne, the Legitimists being
the parti.sans of the Count of' Chambord a
descendant of King Charles X., dethroned in
1830, and the Orlcanists, adherents of the Count
of Pans, a descendant of King Louis-Philippe
dethroned in 1848. At one time harmony or
fusion, as it was then called, seemed about to
be realized between the two parties, as the Count
of Paris had acknowledged the anterior and
superior claims of the Count of Chambord,
who, on his side, had legitimatized the dynasty
of Orleans by accepting as successor the Count
of Paris. But the Count of Chambord for-
feited everything by obstinately rejecting the
tricolored flag, symbol of the new revolutionary
France, and favoring the white fiag, symbol of
the France of the old regime and of the di-
vinely authorized monarchy. Therefore, Or-
leanists and Legitimatists resumed their for-
mer positions and resigned themselves to a
parliamentary republic which put them tempo-
rarily on terms of agreement bv eliminating
the two rival claimants. According to an
amendment to the law on the organization of
executive power, known as the Wallon amend-
ment, it was decided in the name of the new
government, to confer upon the chief of the
executive power the title of President of the
Republic, and in memory of this amendment
M. Wallon was jocosely called «Father of the
Constitution.))

These circumstances explain Ihe absence
of a Declaration of rights and a co-ordinated
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Constitution, such as exists in the United States according to Montesquieu under the title of
of America and existed in France from the separation of powers. «A11 would be lost,»

Constitution of '91 to that of 1848. says Montesquieu (.'Esprit des Lois XI,' 6),
The following are the three constitutional «if the same man or the same body of leaders

laws

:

or of nobles or of people, were to exercise

1. The Law of 24 Feb. 1875, relating to the these three powers, that of making laws, of
organization of the Senate. It regulates the executing public resolutions and of judging
number of senators, the conditions of eligibil- crimes or individual disputes." It is important
ity, the mode of election and renewal and the briefly to examine this opinion. Montesquieu's
power of the assembly. idea may be taken in two different senses. It

2. The Law of 25 Feb. 18/S, concerning the may signify that the same individual or the
organization of public pozvcr. It defines the same body cannot be simultaneously and suc-
exercise of legislative power, the mode of dis- cessively a legislator, an executing agent and
solving the Chamber, the ministerial responsi- a judge; if so, it is a critical reflection upon
bility, the method of amendment, and fixes the the absolute monarchy wherein the king claims
seat of government and of the Chamber of Ver- the right to make, execute and apply the law
sallies. himself, or to act in like manner through his

3. The Law of 16 July 18/S, treating of the agents; every superintendent having a jurisdic-

relations of public power. It deals with the tion and every minister a Icttre de cacliet. Such
meetings of the Chambers, their prerogatives a system "begets not alone tyranny but, above
and the connection of the executive power with all, confusion and anarchy. Therefore, if, by
the Chambers. separation of powers, Montesquieu meant a

The laws of amendment are as follows

:

division of functions, the assignment of a defi-

1. The Lazu of June 1S79, suppressing the nite function to each, or, better still, the dedi-
constitutional residence at Versailles and trans- cation of each function to a special staff,

ferring it to Paris. his idea was simple, elementary and just.

2. The Law of 14 Aug. 18S4, excluding from But it is not more characteristic of the
the presidency members of ancient dynasties constitution of 1875 than of any other ; it is

and forbidding the republican form of govern- characteristic rather of modern governments
ment to be called into question and suppress- nationally organized. However, if Montes-
ing irremovable senators and public prayers. quieu's idea is—and it has been thus inter-

Of these five constitutional laws one has preted, the interpretation seeming a true one

—

now almost completely disappeared, that is the that in every society there exist three self-

law concerning the Senate. Of the four others, governing powers whose parallel action must
exclusively relative to political organization, be separately exercised, independent in their
only the following facts are constitutionally origin and in their course and concurring only
established

:

in their results ; and that a constitution is the
1. The existence of a legislative power di- affirmation and solid organization of these

vided into two assemblies, the Senate and the three powers, on the one hand, the principle
Chamber of Deputies, concerning the organiza- does not seem to be admitted by the constitu-
tion of which the Constitution mentions only tion of '75, while on the other it does not ap-
the functions, the interior organization, the pear admissible. Tlie principle of the separa-
privileges of members and the election of depu- tion of powers is not admitted in the constitu-
ties by universal suffrage. tion of '75, (i) because this constitution does

2. The existence of a President of the Re- not organize an independent judicial power;
public, the complete enumeration of his func- (2) because, in this constitution, the legislative

tions and prerogatives and directions in regard power chooses and superintends the executive
to the mode of election and the duration of power; (3) because, in this constitution, the
power. legislative holds the judicial functions ; (4) be-

3. The reciprocal powers of the President cause the executive convokes, prorogues and
and the Chambers either in regard to each dissolves the legislative. On the other hand,
other or to common questions, such as the con- this principle is not in itself admissible because
vocation of the Chambers, length of sessions, it is antinomical. A first reason for this is that
form of dissolution, general procedure of social life is the result of a collaboration, of a
amendment, forms of presidential and minis- reciprocal penetration of the various forms of
terial responsibility, method of promulgating activity and not of their parallel isolation. A
laws and concluding international conventions, second reason is that all powers, in no

Everything outside of these matters depends matter what government, emanate from a com-
upon legislative action ; the electoral system, mon source, ;. e. monarchical or national sov-
ministerial organization, communal, depart- ereignty, and that, as representative of that sov-
mental. judiciary, military and financial admin- ereignty, the legislator is the common master of
istration, etc. However, one question remain- him who executes and of him who judges,
ing outside of both constitution and legislation Hence in the principle of the separation of
is the form of government. Contrary to pre- powers we can admit only the practical dis-
ceding constitutions, these constitutional laws tinction between executive "and le.gislative that
give the greatest scope to legislative action and serves as a basis of the constitution of 187S,
tend to confound the legislative and constitu- and according to which we shall analyze it.

tional authority. III. The Lcgislatiir Po-wer.—The two pow-
II. The Principle of the Separation of Pow- ers established by the constitutional laws have

ers.—ly is the opinion of the authors of the been accurately stated and defined by a corn-
constitution of 1875 and of those who inter- bination of laws forming the real constitution,
preted and applied it, that its fundamental and, i. The Election of Represcntatires.— iA)
in a way, its vital principle is that formulated The Chamber of Deputies.—The application of
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universal suffrage was regulated by the laws of
20 Nov. 1875, and of 13 Feb. iiSSg, both of
which bear upon a great many points in the

laws of 31 May 1850, and of 2 Feb. 1852.

Electors.—Any citizen over 21 years of age
enjoying civil and political rights, domiciled
for six months in a district and enrolled on
the electoral lists, is entitled to vote, which
Tight is, however, withheld from all military

men actively engaged either on land or sea.

r.ti^ibilily.—Any citizen fultilling tlie aforesaid

conditions is eligible except in the cases pro-

hibited by law, i. c. where one is a member of

an old dynasty or holds a government office

witliin his own province. Moreover, numerous
incompatibilities prevent the cumulation of a

public office and a legislative mandate. Excep-
tions are made in favor of ministers, prefects

of the Seine and of police, chief magistrates of

the high courts of Paris and profcssc^rs of the.

University. All candidates must declare their

candidacy at least five days before the voting

so as to prevent one individual presenting him-
self as a candidate in more than one constitu-

ency, such plural candidatures being forbidden

ty the law of 1889. The voting is by ballot, one
deputy being named for each arrondissement

;

however, when an arrondissement has more than
100,000 inhabitants, it is divided into electoral

districts, thus bringing the present number of
Deputies up to 583. (The vote is by secret

ballot on a white paper—"bulletin"—folded

and deposited in the ballot-box by the chairman
of the voting-bureau, who is always a munici-
pal magistrate, assisted by four assessors ap-
pointed by the electors at the opening of the
poll ; the hours of voting are from 8 o'clock

in the morning to 6 in the evening. A rough
•count by a committee of the electors themselves
follows immediately on the close of the poll,

before the official recount. This rough count
consists in the exercise of the right of such a
committee to open all the voting papers.) The
law prescribes two ballots at an interval of 15

days ; to be elected on the first ballot, a candi-

date must have an absolute majority (half the
votes plus one) ; on the second ballot, called

ballotage, and brought into play only if the
first ballot is inconclusive, a majority of votes

cast suffices. Deputies are elected for four
years, the full number of the chambers being
elected on one and the same day.

(S.) The Senate is composed of 300 mem-
bers, the number determined by the constitu-

tion. Since the amendment of 1884 all senators
are elected to office, the 75 life-senators ap-
pointed by the Senate and created by the con-
stitution, having been then suppressed. Sena-
tors are elected from each department, their

number varying from 2 to 10, according to the
population. The suffrage is called limited: the
electoral body is formed of it: (i) the depart-
mcntal representatives (senators, deputies, gen-

•eral councillors) ; (2) senatorial delegates elected
from among the voting citizens of each town-
ship by the municipal council and varying from
I to 24 according to the population. These
senatorial electors constitute a college that

meets at departmental headquarters under the
presidency of a civil magistrate. The election

must end on the day of the third ballot, the
first two being cast to find, if possible, an ab-

solute and the third failing an absolute majority

for a majority of votes cast. Senators are
elected for nine years, some of their number be-
ing renewed every three years. Hence, the
Chamber of Dcpmies represents the people as a
whole and the Senate local bodies. Gambetta
called the Senate the Great Council of the Com-
munes of France.

2. Prerogatives.— (A.) The members of
both Chambers enjoy the same personal pre-
rogatives, inviolability from arrest and a fixed

salary (15,000 francs to Deputies—9,000 to Sen-
ators). (8.) They exercise the same legislatizv

privileges ; adopt their own rules and elect their

own committees. Their essential privilege con-
sists, as in all other parliaments, in introduc-
ing and voting laws. In this regard the only
difference between the Senate and tlie Chamber
of Deputies is that all finance laws must first be
voted by the Deputies. All laws must be voted
by each Chamber separately. Only the laws of
amendment to the constitution arc voted on in

another fashion ; for these both Chambers
combine and form a congress held at Versailles.

(C.) Both Chambers assembled in congress at

Versailles exercise an electoral privilege al.so,

that of electing tlie President of the Republic.

(D.) The Senate alone enjoys the judiciary
privilege and constitutes itself a High Court to

judge the President of the Republic and minis-
ters arraigned by the Chamber of Deputies, as

also individuals accused of conspiring against
the security of the state (the Boulangcr afTair

in l88g and the Deroulede in 1899). (E.) F'inal-

ly, each Chamber exercises a similar power
over the ministry through the right of ques-
tion and interpellation. The latter is especially

important inasmuch as the minister summoned
is obliged to respond and the interpellation is

followed by a vote, after which, unless he re-

ceive a majority, he must retire. Interpellation

is the practical mechanism through which tlic

ministerial responsibility is exercised. F.ither

Chamber may further control the Government
by naming a commission of parliamentary in-

quiry (the Panama and Boulanger affairs, the

condition of the Navy, etc.). The Chrimbcrs,
especially that of Deputies, exert a really dom-
inant influence over the French Government.

IV. The Executive Pozver is exercised by
the President and his ministers. (l) The Presi-

dent is elected by Congress (Deputies and Sen-
ate combined) for seven years, being chosen from
among its own members. His power is very
extensive, as he can introduce, promulgate and
execute laws, make appointments to all civil

and military offices, dispose of the armed forces

and negotiate and sign treaties. But, since he
can exercise it only through the medium of his

ministers, this extensive power is practically

reduced to that of appointing his ministers. Be-
ing politically irresponsible, he can only be
summoned before the High Court for felony.

He resides in the Palais de I'Elysee in Paris,

and receives a regular salary of 600,000 francs,

with as much more for expenses incidental to

official entertaining. List of Presidents of the

Republic: Thiers, 1871-1873; MacMahon, 1873-

1879; J. Grevy, 187Q-188S (the only one re-

elected); Carnot, 1888-1894; Casimir Perier,

1894-189S; F. Faure, 1895-1899; E. Loubet,

1899-1906; Faillieres. 1906—. (2) The Minis-
ters form a jointly responsible Cabinet under
the direction of the President of the Council.
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The latter is appointed by the President of the

Republic and is free to choose his colleagues

:

(II ministers, those of Justice, tlie Interior,

Foreign Affairs, War, Navy, Colonies, Public
Instruction, Commerce, Public Works, Finance,
and of Labor, the last created in 1907). They
are the President's deputies, who, in his stead,

sign or veto all executive documents. Their
essential character is their political responsibil-

ity. They are responsible for their acts to both
Chambers, whose members, thanks to the right

of interpellation, already defined, can put their

actions to a vote wdiich, if it place one or more
in a majority, will entail his or tlieir resig-

nation. Such a consequence is not explicitly

declared in the constitution, but it follows in

the logical order and from the practice of the
Government. In fact, in case of conflict be-

tween a minister and the majority, two solu-

tions may be resorted to : either the minister's

resignation or the dissolution of the Chamber,
which must be voted by the Senate. Through-
out the history of the Third Republic there
is but one record of a like dissolution, which
was that of 16 May 1876. President Mac-
Mahon had formed the conservative ministry
of the Due de Broglie in opposition to the
liberal Chamber, which, by a majority of 363,
refused to enter into relations with him.
The Chamber was dissolved, the elections re-
sulted in a majority of liberal votes, in face
of which the conservative ministry had to

submit and resign. Since then, all ministers
in the minority on a matter of confidence have
tendered their resignations. During the first 20
years of the Republic ministerial instability

was a veritable governmental defect, being due
to the disintegration of parties and the impos-
sibility of constituting lasting majorities. There
were, however, ministries that last two and
even three years as, for instance, the second
Ferry ministry and the Meline ministry. But
within the last 10 years this instability has dis-

appeared in consequence of the Dreyfus affair

and of the new division of the parties into two
blocs, the radical-socialist and the conserva-
tive. The Waldeck-Rousseau and Combes min-
istries each lasted three years, the incumbents
retiring voluntarily, the Rouvier two years,
and the Sarrien is being continued with the
same party under the Clemenceau tninistry.

National sovereignty, acquired through uni-
versal suffrage and political liberties— such as
those of the press, of meeting and of associa-
tion— and a parliamentary regime, that is to
say, the supremacy of parliament over the min-
istry, have become the groundwork of the con-
stitution and of the political government of
France.
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7. France— French Socialism. Socialism
is an international theory. The same doctrine,

the same conception of property, tiiat is, is laid

down by socialists in all countries. But every
nation has produced its own form in the
development of this doctrine, and these forms
have been determined both by historical tradi-

tions and by the economic medium in which
they have appeared.

Two traits have distinguished French Social-
ism from the rest. The first is that its character
is strongly political, by which is meant that
it is perpetually attempting to arrive at the
government of the state, the second that it is

continually animated by an active hope of im-
mediate success in that effort. The French
proletariat has (since the French Revolution)
been mixed up with most of the decisive politi-
cal struggles. It was the proletariat which
dominated the Commune of Paris in 1793,
and thus indirectly dominated the Convention.
The French proletariat had, therefore, at the
beginning of the modern period, already put
its hand upon the central lever of the Revolu-
tionary power. Somewhat later when the
energies of the Revolution began to sink, it

was among the populace, among the working
people (who were already filled with the com-
munistic spirit) that the vital forces of the Revo-
lution were maintained ; and the hopes which
the proletariat entertained at that moment were
of the most vigorous sort. Their programme
at the close of the l8th century is summed up
in the name of Babeuf. Babeuf did not look
upon himself as the head of a mere party— it

was in his character rather to despise partv,
because party always looks for its success to
some chance hazard on the political field: it

was rather his object to take up again the whole
effort of democracy at the point where Robes-
pierre (q.v.) had left it, and to widen it beyond
the limits which Robespierre had assigned to it.

It was his object to free those energies of the
Revolution which had been captive since Ther-
midor. Babeuf believed the proletariat ready to
assume and capable of assuming the responsi-
bility of governing France, and had his con-
spiracy succeeded he would have changed the
destiny of the country. The present writer
has been told by a friend of Gambctta's that in
his youth, when that leader had just come to
Paris, he said freely "If Babeuf had won. the
world would have been saved." It would in-
deed have been saved from the counter revo-
lution, from militarism and from the Napoleonic
dictatorship, and a democracy which should
have been based upon egalitarianism and alive
with enthusiasm would have proceeded in peace
to the organization of labour.

The note of all this is that at the very begin-
ning of modern history the French proletariat
had ceased to be "underground" as it were in
the state. It thought itself strong enough for.
the highest tasks and it is this hope and this
power of action which are continued obscurely
or brilliantly in France throughout the whole
of the 19th century. The proletariat recovered
these hopes of theirs and put them forward
aeain in a livelv manner during the "Days of
February" in 1848. on which occasion it was a
socialistic inspiration which, for a moment at
least, was the driving force of the second revo-
lution. Even the terrible reprisals of June did
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not destroy the historical pride of the French
proletariat. The day after the disaster it re-

stated its leading idea and regathered its

strength. Proudhoni, in the book which he

dated from the Prison of the Conciergerie in

July 185 1, defied tlie reaction to proceed to its

logical end. "The Revolution," he says, "u at

the present moment so thoroughly consummated
in the national thought that to pass ' -om thought
to action is but a matter for executive energy.

It is too late to az'oid its power. The Revo-
lution icills to be, and for her to li'ill to be is

to ivill to reign.'^ The Bonapartist coup d'etat

was the object of tliis peculiarly audacious ex-
pression, and it had the effect of raising the
proletariat once more to a conquering height
in politics. The same hope, the same ambition
permeated the days which elapsed just before
the fall of the second Empire. Throughout
1868 and 1869 public meetings were tlic medium
where the communist or the mutuali'Jt put for-

ward the socialist doctrine with the utmost
strength. The middle classes, especially the

middle classes of the republican stamp, held
aloof and affected to despise such programmes
as "Utopias." but in the midst of their disdain
the revolutionary working men were planning

to lay a hand upon the new regime which was
so soon to appear. Among Blanciui's papers,
notes have been found upon the role which the
proletariat would presumably play in the Revo-
lution which he saw to be imminent. TIad not
the war of 1870 cut into these plans and had
not the Empire fallen under that particular

blow it would, without the slightest doubt, have
fallen a few years later under the blows of a

Revolution in which Socialism would have had
a very large part. The attempts which were
made during the siege of Paris by the Rlan-

quistes on the 31 October, and- which later

developed into the Commune, vk^ould have domi-
nated the new government or at least would have
been very largely represented in it. There was
even a moment when the republican part of
France hesitated between the Commune and
\'ersailles, and once again at that moment the
French proletariat might have thought itself

upon the eve of obtaining power.
It is evident that a working class with

traditions of this sort and with an education
of this sort is essentiallj' political. It is evident

that such a class will be acutely sensitive to

political events, will be ready to watch them
upon all occasions, and to seize every chance
of penetrating into the very heart of the state

and of there establishing its sovereignty.

Nevertheless a man might have asked him-
self after the Commune whether the socialist

idea had not been buried. Superficial observers
believed it to be dead, or at least laid for a
long time. M. Taine expressed that thought
clearly, standing with some friends before the
wall where the prisoners had been shot in Pere
la Chaise: he said, "We are rid of Socialism
for half a century," and M. Thiers in his

electoral manifesto of 1877, during the great
struggle of the Republic against reaction which
IS known as the "Seise Mai." boasted that he
had finally crushed "the insane doctrines."

It is true to say, moreover, that Socialism then
seemed doomed. The foremost of its fighters

had been thrown down by the reactionary

government of Versailles, they were transported

or they were weary of the light, or they were
forced to fly the country. The people no longer
so much as heard the distant voices of the
e.xiles.

It must not be imagined on this account
that the French proletariat, which had refused
to give up hope or to cease a moment from its

effort after the days of June 1848, had lost its

ideal after 1871.

What had happened was that the working
people of the country were now absorbed bj'

another battle which though it was not fought
in the streets was not less tragic than a civd
war. This liattlc was the struggle between
monarchy and republicanism. The French pro-
letariat at this moment had the foresight to
perceive that before it could raise the socialistic

flag again, the republican battle must be won,
and therefore, under the appearance of a mere
constitutional struggle, a class war arose which
lasted until 1877. The point of the struggle
was to determine whctlier France should be
governed by an oligarchy drawn from the re-

mains of tlie old regime, an oligarchy of which
the Orleanist and clericalized middle class were
the nucleus, or on the contrary by an artisan
democracy. But this class war, embroiled and
intricate as it was, did not suffice for the social-

istic idea once it was thoroughly awake, and
the proletariat was but waiting for the defeat
of the counter revolution to bring forward the
social question and to force it upon the victorious
republican party. Just after the Republican
elections in which the country replied in October
1877 to the challenge of the reactionaries,
Guesde and his friends began their revolu-
tionary and collcctivist campaign in their news-
paper L'Egalitc. The moment marks a decisive
date in French socialism.

The first number of this journal appeared
on I Nov. 1877. The very greatest difficulty con-
fronted the leaders of the movement. In the
first place the resistance of Marshal MacMahon
and of the survivors of the coup d'etat had not
yet ceased and the socialist party had to defe: d
itself against the accusation w'hich the Republi-
cans brought against it of creating a diversion
in the midst of the struggle. "L'Egalite
replied to these calumnies and to the treacher-
ous insinuations which accompanied them by
exactly defining its republicanism. It used the
following words

:

"The appearance of this journal in the
midst of a political crisis does not arise from
the fact that its founders are under any illusion

as to the objections which would be made to

them by the Republican party, objections of
which the last speech of ^I. Jules Ferry has
given us a foretaste. The moment in which we
appear has been said by those who are too
honest to calumniate us to be ill chosen. Ta
this we reply that we have not chosen the
moment. Week after week our first number
has been put back in the hope that the will

of the country as it was expressed on the 13
October would have been put into full execution.

It is not our fault if the delay in radical re-

form has been caused by the struggle between
a small clique against the whole nation.

"We might further ask whether in the opin-

ion of Republicans who blame us any moment
whatever seemed well-chosen for attacking the

economic privileges of their class, and we defy
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them, if they are indeed sincere, to replj- in

any affirmative manner.
*The only men who have the right to attack

us in the matter of our publication are the

working men, whose organ we desire to be,

and upon that side we are quite at our ease.

The working class have too clear a conception
of their interest not to understand that the
moment just before a battle is the very moment
when it is the most essential not to leave the

liberal middle classes in any doubt as to the
nature of the help which we are willing to give

them against a common enemy. The moment
before the battle is also the moment for pro-
claiming in the strongest manner that it is not

the business of the working classes to be per-

petually pulling the chestnuts out of the fire

for professional politicians, but rather to clear

the only ground upon which their claims can
be successfully established. And that ground,
of course, can only be a republican republic."

Another formidable problem arose before
the organizers of socialism at this time— that

is 1877. What should be their attitude toward
universal suffrage? Should they despise it or
should they use it? Up to that date univers:,!

suffrage in France had always appeared as an
instrument of reaction. It was under the hea\'y
weight of the peasantry that the Empire had
crushed the republican and socialist thought
of the towns. Hardly had that thought been
relieved somewhat by the revolutionan,^ forces
of September and the fall of the Empire than
France was again given up by universal suffrage
to the reaction, to the country squires and to the
fanatical clericals of the assembly at Versailles.

But universal suffrage was destined bit by bit

to be enlightened and to emancipate itself.

The republican idea alone had had the strength
to liberate the country from the assembly at

Versailles. Universal suffrage had (again
through the republican idea) found the strength
to break the covmter revolutionary attempt on
the 16 May 1877. To despise universal suff-

rage and not to take advantage of it would be
to remain outside the national life. To have
done so would have been to reduce the socialist

to an anarchic and powerless sect. Guesde and
his friends accomplished a decisive act and
rendered the French proletariat a vast service

when they decided to rely upon universal
suffrage, for by this decision the proletariat
entered into the main current of the national
life. They did not expect democracy would of
itself achieve the socialization of property.
They believed that only revolutionary violence

would succeed and that the proletp.rian revo-
lution would have to be accomplished by force,

as every other revolution had been accomplished,
and as more recently in the United States had
been accomplished the abolition of slavery-.

But by relying upon universal suffracre they
changed the nature of the class struggle, they
took it out of the workshop and brought it

into the large w-orld of politics. It was decided
that the proletariat should choose men who
would represent their class when they should
send into parliament men who had no idea of
needing a majority there, but who could without
ceasing act upon and render anxious the capi-
talist regime.

The plan was to cast upon that regime so
implacable a light that in its exasperation and

bewilderment a social revolution far more
systematic and far more thought-out than the

Commune should at last push capitalism to

its last entrenchments and make it deliver a
decisive battle. The resources of universal

suffrage were for Guesde and his friends only
the prelude to an active revolution. What
might be called the historical ambition and the
historical habit of mind of the French pro-
letariat was awake. It thought itself now as

ever on the eve of a final assault and believed
that it might enter into the government of the
state by some unguarded door, and in its turn
become master where the other classes had
reigned. From 1877 to 1893 this was the atti-

tude of mind of the French socialists whether
they were the friends of Guesde or Blanquists,

whose leader Vaillant had been brought back
from exile by the recent amnesty. In the same
tone of thought were journalists who, like

.\llemane, represented the Parisian proletariat.

The great electoral successes of 1893 w-hich
suddenly introduced into the Parliament a
body of 40 socialists brought this excitement
to a head, and the more enthusiastic of the
party were justified in believing that the pro-
letariat had at last reached the goal of their
effort. The Republican and the rr.iddle class

parties, worn out by the long and continual
struggles between the opportunists and the
radicals and broken by the Panama scandals,

seemed condemned to impotence. Guesde be-

lieved their regime to be in its death throes,

and he thought that the moment had come to

turn democracy away from what was now no
more a corpse. The socialistic minority needed
nothing more than ability and courage in his

opinion to become the leading majority, and
universal suffrage would vote socialist if only
an active and wide propaganda could be in-

augurated among the peasantry and the smaller
tradesmen, to prove to them that their personal

interests lay in an alliance with the industrial

proletariat.

It was at this moment that Guesde addressed
to the bourgeois parties in the Chamber, the

phrase : "We need use no weapon against you
but those which you have provided for us in

your own legal forms."
It will be seen that by this time the tactics

founded in 1877 had changed. But the same
hopes and the same courageous spirit of action

permeated the socialist proletariat. These hopes
undoubtedly contained an element of illusion,

but they were not all illusion. The political

efficacity of socialism was rapidly growing and
although the results had not given the socialist

proletariat the full victory for which it had
hoped, it nevertheless kept the activity of the

party and its general spirit alive. Even when,
after 1898, the socialist party ha I to give up
the hope of an immediate and final success,

it none the less retained the knowledge that it

had become an historical force of the first

order and one capable of playing a decisive
part in the national life. It is this result which,
when one eliminates the details of the struggle,
remains the chief fact in the particination of
socialists in the defence of the Reouhlic under
the Waldeck-Rousscau ministry, and the partici-

pation which the part>' also took in the work
of laical emancioation under the Combes min-
istrv-. The traditional thread which unites t'^e

action of the French proletariat is perpetually
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showing itsflf in new forms which arise for

the momentary necessities of the Republican

democracy and the Parliamentary regime. At
the present moment the "parti socialiste uni*

is withdrawing itself from the parliamentary

system of groups and especially from those
which aim at the forming of a ministry, but it

is not so withdrawing itself in a sort of con-

templative solitude, neither is it so withdrawing
itself because it has given up hope of some
ultimate -decisive action. It is withdrawing
itself because its leaders have discovered that

the moment had come to rally to itself the

general conscience of the whole working class

and it could not do so without further prop-
aganda. When that propaganda sliall be com-
pleted, it will be able to throw all its forces

into the general movement of politics without
in the least aliandoning its ideal. In the first

great crisis whether interior or exterior that

may shake the troubled modern life of France
the Socialist party will throw itself into the
centre of the struggle and it will be driven
forward by the indomitable and compelling hope
which its history has taught it.

So true is this that even those of the French
proletariat who imagine themselves to be
divorced from political action, are. if their

methods be closely watched, only seeking some
new form of action which shall be more politi-

cal. What is known in France as " La Synda-
calismc," that is the Trade Union movement
which pretends to stand aside and to be able

to despise electoral and parliamentary action,

is at bottom an essentially political thing.

When the leaders of this movement put it

forward that a general revolutionary strike may
comncl the world to a communistic form of
production — to put forward such a theory is

to inaugurate an action that is, at bottom,
definitely political. It would be an error there-
fore to thi'ik that the newer movements in

French socialism are an ab.i.ndonment of the
chief political method or a delaying of it. They
are rather an emphatic assertion of it. an
exaltation of that certitude in the political

future which we have called the defining char-
acter of Socialism in France.

This note of hope, however, whicT has been
so frequently mentioned in this article would
be but a sort of madness if French socialism

were to count upon the industrial worker alone.

For the industrial development of France,
though in the last 50 years it has been acceler-

ated, is relatively far less than that of England,
Germany or the LTnited States. France is still

largely an agricultural country, and if So^•^li=m

were to retain as enemies against itself the

ig.ooo.oco of peasants, nay more, if it did not
draw them in the wake of its ideas, it would
break itself acrainst an insurmountable obstacle.

It is on this accoimt that the party has attacked
the problem of converting the peasant. The
French Socialists know very well that the

millions of peasant proprietors will never allow
themselves to be expropriated by law. The
party has put forth all its efforts to persuade
the small pronrietors that no such agrarian com-
munism is in view. The theoretical formul.-e

which have here arrested the development of

German socialism have not weighed upon the

French party. It is the opinion of the leaders

of that party that the peasant proprietors will

bit by bit enter voluntarily into a state organized
upon the socialistic basis and this is the future

that far-seeing men like Blanqui believed to

be nearer t'.ian in the event actually proved to

be. It is this process of gradual and voluntary
acceptation of the collectivist state by the
peasant proprietors which Guesde foresaw in

1877 and put forward in his newspaper. "The
French peasantry" he wrote "may rest assured
that expropriation of their land would remain
necessarily outside any programme for a col-

lectivist organization of the great industries

or of large landed property." Blanqui also

had laid it down as a doctrine of tactics in the
admirable notes which he drew up at the end
of the Empire. He pointed out that the peasants
of the country were permeated by revolutionary
memories, that the peasants like the rest of the
country had a tradition of hearty political

initiative, that the peasants had given battle

to the nobles and to the priests, and that the
peasant had no love for the " fat bourgeois

"

who had taken the best of the lands. And
Socialism he thought based upon these traditions
and these memories would end by attaching
the peasant to its movement.

In a word, one does not find in France any
ineradicable conscr\-ative force nor any per-
manent trend of affairs which can oppose itself

to the action of socialism. The Socialist party
has such certitude of this that the future seems
assured to it.

It remains to add that French socialism,

though perpetually attaching itself to party
forms, can never permanently attach itself to

such forms. It looks to a revolutionary and
decisive achievement and bases itself upon a
sort of national habit of revolutionary action.

It is not to be imagined that this formula,
however true, means that French socialism can
in the future detach itself from the universal

suffrage which governs the country, nor must
it be imagined that it can develop its nature
apart from the creed of democracy, which is

part and parcel of the French people. But
when one says that its character will remain
essentially revolutionary and attached to the

traditions of rapid political action one means
that the French Socialist party will. like its

predecessors, be perpetually and rapidly choosing
from the mass of political events such a con-
geries as may be used for producing the maxi-
mum effect at the critical moment of a struggle,

and that, like every other French party of the
past, it will continue to reject compromise and to

attempt nothing less than the full success of
its clear and definite enterprise.
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8. France—Church and State.* Under the

Ancient Regime.—As early as the 6tii century

when the bishops became influential persons, the

Prankish kings began to intervene in the epis-

copal elections and the two powers—civic and
religious—were interdependent. Xo vital point

in the doctrine being ever interfered with by the

monarch, the bishops and clergy never found
themselves in the necessity of withstanding him,

and the Church remained for many centuries the

councillor and auxiliary of the king. Through-
out the Middle Ages the bishops and richer

abbots were great "ecclesiastical lords," and
when the feudal system had made room for the

royal supremacy, their order remained on the

same level as the nobility and high above the

Third Order. The kings of France, Saint Louis

as well as Louis XIV. were jealous of the Papal

power and carefully fostered in the clergj- the

national spirit known as "gallicanism" (q. v.).

But although the power of the clerg\' was
so great, one ought not to imagine that their

spiritual influence suffered no weakening in the

course of ages. The literature of the Middle
Ages is full of taunts against the Church, and
the Protestant revolt of the i6th century was
followed in the 17th by the sceptic spirit of the

Libertins, and in the i8th by that of Voltaire and
the Encyclopedists. The higher clergy were still

a powerful aristocracy when, on the eve of the

Revolution, the number of the faithful had
dwindled ominously (r5 millions out of 27 be-

ing only nominal Catholics), and the country
clergy had imbibed the spirit of reform which
was so soon to cause the great disruption.

The Concordat.—The schism brought about

by the constitution civile, the banishments and
executions made by the Terrorists, the latent

persecutions carried on until 1798 and the lack

of organization which prevailed during the ne.xt

three years had left the Church of France in a

sorry state, when Bonaparte, then First-Consul,

felt in 1801 the necessity of making use of the

religious element for his work of restoration.

There were very few priests left, numberless

churches had been pulled down, or neglected

and out of repair, and nine-tenths of the eccle-

siastical property had been confiscated by the

government or sold and could not be reclaimed

without difficulties of all kinds.

It was then that Bonaparte after several

months' negotiations with Cardinal Consalvi

signed the famous Concordat with Pope Pius

VI. The main points of this agreement were
the following: The Catholic religion and
worship were to be protected by the State, and
the clergy to be maintained by the Treasury
(the bishops receiving 10.000 francs, and the

parish priests goo francs') ; in exchange for these

advantages the Pope was to nominate no bishop

without the consent of the government, and the

property lost by the Church during the period

of disturbances was to be given up forever.

Later on some additional clauses of an aggravat-

ing character, known as Articles Organiques,

were surreptitiously appended to the Concordat;

all Papal documents ought to be submitted to

the Visa of government: the bishops were for-

bidden to travel out of their dioceses without

permission ; they might be tried and reprimanded

•Clerical %-;ew.

or punished by the State Council; they had nc
right to hold assemblies between themselves, etc

This arrangement worked for a whole century

without any serious hitch, but there were be-

tween the Church and the age deep differences

which were inevitably to bring on a crisis. There

was httle real life in the Church. The clergy

had been taught to stay at home and dread the

worldly visit and they were carefully kept m
ignorance of nearly all the scientific movements
going on around them.

The only exception w^as the liberal group

formed by Lamennais, Montalembert and

Lacordaire, who advocated more freedom for

the Church, even at the cost of disestablishment,

and pointed out the resemblance between several

principles of the Revolution and those of

Christianity. But these forerunners of the

Catholic democrats of to-day were not heard

and the Church was content with the drowsy

comfort of her situation. The governments of

the Restoration, Louis Philippe, and Xapoleon

III. looked upon the clergy as a valuable assist-

ant, and while keeping it under control allowed

no attack against it. The power of the bishops

had never been so great as in the first 10 years

of the reign of Xapoleon III. (1852-1862).

Meanwhile, an aggressive spirit of unbelief

was rapidly developing, thanks to the stagna-

tion of theology, and the success of Renan's

works was not long in giving its measure. The
politicians w^ho favored the Church were not

believers in Christianity. Republican proselytiz-

ing was active, too, when the greatest part of

the clergj' would still support the doctrine of

divine right and praved for a Bourbon restora-

tion. The war of 1870 gave the Republicans

their opportunity: the Republic was established,

and an overwhelming majority of the clergy-

found themselves in opposition.

The Disestablishment.—The Concordat was
not to be cancelled yet for more than 30 years,

but its disappearance was spoken of as possible

and easy, and M. Clemenceau never let a year

pass without delivering some strong speech

against it. He gradually spread a conviction

that it was absurd for a democratic and anti-

clerical government to maintain a clerg>- opposed

to them and held in subjection by the Pope, 1. e.

a foreign ruler; that the tax corresponding to

clerical salaries ought to be levied exclusively

on practicing Cathohcs: and at last that the

Catholics themselves would be freer when un-

trammeled from the state control. For nearly

30 years prime ministers in succession replied

that the Concordat was a treat}' and could not

be cancelled without the Pope's consent; that

clerical salaries were part of the public debt,

and last, that it was not advisable to give com-
plete libertv' to the Church.

In the year 1890 Pope Leo XIII. wrote

to the Catholics of France the famous encyclical

advising total and sincere loyalty to the Repub-
lican government and discouraging the monarchic

hopes of the old parties. The younger clergy,

who for some years had been republicans at

heart, welcomed' the Papal letter as a chart of

enfranchisement and for a few years the situa-

tion seemed altered. The spirit of loyalty

gained ground everj' day among the Catholics,

and anti-clericalism was decreasing: for a few
years the «new spirit» which M. Spuller had
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proclaimed in a famous speech really prevailed.

The Jesuits whom Jules Ferry had expelled
in i8yo had nearly all come back and liUed their

old colleges. Most of them were royalists. On
the other hand the Freemasons had resumed
their anti-clerical campaign, and their influence

in Parliament being very considerable, they suc-
ceeded in passing several Acts (.loi militaire,

loi d'abonnement, laicisation des ecoles, loi surla
comptabilite, des fabriques, etc.) which the Cath-
olics could but look upon as molestations.

The French Free-ilasons (Grand Orient of
France) differ widely from their Anglo-Saxon
brethren. They are above all a political body,
strongly tinged with Socialism and so averse
to spiritualism and theism that the name of
God has been struck from their rituals. They
are purely materialistic and aim at nothing
short of the total elimination of religion from
the body politic.

The last two years of the 19th century were
almost entirely occupied by the Dreyfus affair

(q. v.). The Catholic papers, especially the
Croix, showed their anti-semitism in a stupid
and shocking manner, and it can hardly be
doubted that the increase of anti-clericalism in

the following years was mostly a reaction
against it. The government of M. Combes was
only a long persecution with a dangerous for-
getfulncss of many vital interests at home and
abroad. Its chief act was the expulsion of the
religious orders and the confiscation of their
property in disregard of the law passed by M.
Waldeck-Rousseau. In 1903 President Loubct
went to Rome on a visit to the King of Italy
and ignored the Pope. Such conduct was con-
sidered by the Church hardly reconcilable with
the presence of an ambassador to the Vatican.
The Pope complained in a circular sent to every
Catholic government, whereupon the French am-
bassador was recalled and all intercourse with
the Xuncio suspended, and disestablishment be-
came a certainty in the near future. In fact,
the Separation Law was passed by the Chamber
in June 1905 and by the Senate in December of
the same year.

The main lines of the Act were as follows

:

The French government ignored the Church as
a religious body, and only recognized associa-
tions formed according to the law of 1901.
These associations were to consist of seven to
25 members who would represent the parish.
To these associations the places of worship
should be left free, but with the hea\'>- burden
of keeping them in repair. The rectories,
bishops' palaces, and seminaries should be re-
garded as state property and taken back from
their present owners within five years. The
Public Worship Budget was suppressed and the
priests were to depend for their maintenance
on the associations. The latter were entitled to
civic rights, but their property was not to ex-
ceed the limits of their needs and their accounts
were to be yearly looked into.

The majority of the French Bishops were
for submitting to the law, but the Pope, con-
siderably influenced — as was demonstrated
through the Montagnini papers—by a few lay-
men of monarchist and conservative tendencies,
vetoed the formation of associations and re-
jected each successive modus vivendi proposed
by the French government, so that there is

neither a legal status for the Church nor com-
plete separation. The possession and use of
the places of worship constitute the last bond.
All churches are legally municipal property,

but ought neither to be denied to the Catholics

nor used for other than religious purposes. On
the whole, the Church of France never enjoyed
as much freedom as at present, but she never
was so utterly destitute. See Church and
State. Abbe Ernest Dim net.

9. France—Church and State.* At the out-

break of the Revolution of i/Sg, the Apostolic

and Roman Catholic religion was the religion

of the State, and, since the Revocation of the

Edict of Nantes, no other religious sect. Chris-

tian or non-Christan, had had any legal exist-

ence in France. Nevertheless, a royal decree

two years before had granted a sort of toler-

ance and legal status to the Protestants. The
king had likewise allowed the Jews to live in

certain cities in the kingdom, and there to carry

on their worship in private : a regime of toler-

ance, not of freedom of conscience. The rela-

tions between the king and the Pope were de-
termined by the concordat concluded in 1516
between Francis I. and Leo X.

The men of the Revolution had no intention

at first of secularizing the State or of separating
it from the Church, nor even of establishing
any real liberty of conscience. The Declaration
of Rights of 1789, granted, in fact, only toler-

ance, and it was not until the 27 Sept. 1791 that
the Constituent .Assembly placed the Jews on a
similar footing with other citizens. While it

confiscated the possessions of the Church, it

nevertheless tightened the bonds of Church and
State by means of the law entitled the «Civil
Constitution of the Clerg>'» (12 July 1790).
This gave to the clergj' a salary from the State,
by which the parish priests especially profited,
and this first budget of the Religions rose to
about one hundred million francs. As a con-
sequence and climax of the Galilean policy of
the kings, the Civil Constitution of the clergy
tended to make the Catholic religion national.
Thenceforth the bishops and the priests were
elected by the people ; the bishops no longer re-
ceived from the Pope their canonical institu-
tion; it was given them by another bishop. The
newly elected clerg>-man could not address to
the Pope any request for confirmation; he had
to confine himself to writing to him, as visible
head of the universal Church, in testimony of
unity of faith and communion. Thus without
any diplomatic notification, the concordat of
1516 came to an end.

But the Catholic religion continued to be
the religion of the State, and no salary was al-
lotted to the ministers of other creeds; it was
thought that enough was done for them in
leaving them undisturbed. Such were the
events which, little by little, led the Revolu-
tionaries to loosen the bonds which united
Church and State. The Pope, after much hesi-
tation, condemned the Civil Constitution, and
the clergy divided into two factions whose
numerical proportions are not well known.
Those who accepted the Civil Constitution and

*Anti-clerical view.
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took the oath it demanded were called Consti-
tutionals, or Assennentcs ; those who in obedi-
ence to the Pope refused the oath, were called

Refractories.

There were thus a Papal Catholic clergy
and a non-Papal Catholic clergy whose partisans
quarrelled for the possession of the churches
almost to the point of civil war. The inclina-

tions of both parties alike were adverse to the
liberty of sects; but most violent objection to

such liberty was made by the papal clergy, who
had become an opposing minority. The Con-
stituent Assembly with verj- ill grace finished

by granting the principle of it by the law
of 7th of May, 1791, which authorized the
Papal party to carry on their worship in

the churches in concurrence with the non-
Papal party with reservations and irksome re-

strictions. This was to some extent a recogni-
tion and consecration of the existence of the
schism, but the people, attached to the idea of
religious unity, had no wish for any schism.
Consequently, in one part of the country the
Papal clergj', in another the non-Papals were
harassed; and continual religious disturbances
took place during the years 1791-2. It was the
recognition of this situation which inclined
manj' enlightened Frenchmen to the then very
unpopular idea of the separation of Church and
State and the secularization of the State.

Even the National Convention, which passes
in history as an assembly of atheists, put aside
at first, in Nov. 1792, a project of separation,
and formally maintained the Civil Constitution,
lirniting itself to making laws against refractory
priests. But soon, vi-hen the Republic had re-
placed the monarchy, all the Cathohc clergy be-
came unpopular. The patriots accused the
Papal clergy of conspiring with outside enemies
and with the emigres, and also of fomenting the
Civil War in the province of la Vendee. They
accused the non-Papal clergy of having taken
part in the Civil War of the Republic with the
Girondins against the partj- of the Mountain.
It seemed to the people that all the priests.
Constitutionals or Refractories, were conspiring
against the Revolution, and that they were a
permanent danger to the Republic. Although
the people had not become philosophers, they had
the feeling that to put it out of the power of
the priests to harm the country, they would
have to tear down their altars ; and it was thus,
much less by philosophy than by patriotism,
much less by anti-religious fanaticism than as
an expedient of national defense; it was thus,
I say, that there arose these popular disturb-
ances which finished by taking the form of an
attempt at the dechristianization of France.
There was first the cult of Reason, with which
the Convention was associated only to a limited
extent, principally in permitting the communes
to renounce their worship. Through its Com-
mittee of Public Safety it strove to prevent vio-
lence against persons : it proclaimed the principle
of liberty of conscience. But passions were
stronger than the laws nr the Government. One
after another most of the churches were closed
and the observance of religious worship was
pretty generally suspended in 1794.

A new attempt at a State religion was made
Vol.. 7—
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the same year by the efforts of Robespierre,

who was then the true haad of the French gov-
ernment; this was the worship of the Supreme
Being, a sort of philosophical religion or puri-

fied Christianit>', which disappeared entirely, or
almost so, when Robespierre died.

Then, when the victories of the French had
put an end to the terror which the coalition of

priests and foreigners had inspired, the Catholic
religion spontaneously reappeared. Then at last,

enlightened by experience, waiving all idea of

a State religion, the National Convention estab-

lished the secular regime of separation, which
lasted from the end of 1794 to the spring of
1803. Under this regime the State paid no fur-

ther salaries to any sect, and all the sects, equal
before the law, worshipped freely, with the pro-
visional restrictions and the police precautions
rendered necessary by the state of foreign and
even civil war in which France still labored. A
number of the churches were restored to pur-
poses of worship, on condition that the priests
who should enjoy the privilege should submit
to the laws. Nevertheless, there remained a
shadow, a trace, of a State religion ; this was
the ('ctilte Decadairef or «Ten-Day5» religion, a
sort of official religion of patriotism, which dis-

appeared little by little under public indifference,

when the country was no longer in danger. On
the other hand a new religion arose, a kind of
unofficial continuation of the cult of the Su-
preme Being: this was Theophilanthropism.

Papal Catholics, non-Papal Catholics, Jews,
Protestants, Theophilanthropists, adepts of the
teri-day cult; all these sects acted as counter-
poise to each other in a state of liberty, and al-

though the vicissitudes of foreign and civil war
brought on acts of intolerance, it may be said
that the regime of separation of Church and
State became a part of the life of France at the
time of Consulate, that it was at least endurable
for all sects, and that there was a rich develop-
ment of religious life.

If Napoleon Bonaparte suppressed this
regime of liberty, at which he had himself pre-
sided with as much success as talent; if he
came at last to desire and to effect the reunion
with Rome, to conclude a new concordat, it was
not at all from piety but from personal ambi-
tion, his purpose being to command, through
the Pope, the consciences of men, to realize
through the Pope his dreams of power and of
universal empire.

When the victory of ^Marengo had made
him sufficiently popular to believe that all things
were permitted to him, in the enforced silence
of pubHc opinion and the press, he entered upon
negotiations with the Pope, and on 15 July
1801, at Paris, an act was signed which, since
none dare call it a concordat, was called a Con-
version, but which was really an agreement an-
alogous to that which Francis I. had concluded
with Leo X. In it Catholicism was not declared
the religion of the State, but the fact was recog-
nized that it was the faith of the great majority
of the French people. The Pope was to demand
or force the resignation of all the bishops then
acting, and after a new circumscription of dio-

ceses had been determined on, the First Consul
was to make nominations to these bishoprics
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or archbishoprics, and the Pope was to confer
on the persons thus nominated, canonical ordi-

nation according to the forms of the earher
concordat. The bishops should nominate the
priests, but subject to the approval of the gov-
ernment. The Pope promised that the pur-
chasers of property formerly belonging to the
clergy should not be disturbed ; and a suitable

salary was to be given the bishops and priests

by the Government. On the other hand, the
First Consul instituted some regulations of
policy, called the Organic Articles, by which he
received security from the churches, in con-
formity with the ancient Gallican policy. The
Conversion and the Organic Articles became
law on the 18 Germinal, year 10 of the Republic
(March 1802) and the new concordat was in
force from the end of the following April.

The greatest advantage that accrued to the
Pope from this document did not appear in

writing: this was the suppression of schism.
Bonaparte abolished the heretofore constitu-

tional church. He abolished also Theophilan-
thropy and whatever remained of the «Ten-
days» worship. Protestants and Jews were
recognized and protected by the State, but not
with the same degree of honor and influence.

The Concordat promised salaries only to the
district priests. When Bonaparte became em-
peror, he allowed a salary to other priests or
curates to the number of more than thirty thou-
sand. The budget of Religions swelled little

by little. At the time of the rupture of the Con-
cordat, in 1905, it was about fifty millions of
francs.

Pope Pius VI., who had signed the Concor-
dat, came to Paris in person to consecrate the
new Emperor, but Napoleon did not find in him
the docile tool he was counting upon. Not being
able to bend him to every whim of his despotic
will, he used force, had him carried off from
Rome and kept him a prisoner at Fontainebleau,
thus provoking the wrath of the Catholics and
bringing upon himself the hatred of all religious

persons.

It was in hatred of Napoleon, likewise, that
Louis XVIII. planned to make a new concordat
more favorable to the Church. This concordat
was, indeed, drawn up in 1817, but it was not
carried out, and it was the concordat of 1801
wiiich governed the relations of the Catholic
church and the State up to the beginning of the
20th century. The charter of 1814, while guar-
anteeing the freedom of conscience, declared
Catholicism as the State religion. This declara-
tion was from the charter in 1830, and the gov-
ernment acted from 1S15 to 1905 in the direction
of a real iilierty of the sects, at least of those
recognized by the State : for no legal guarantee
was granted to the founding of new sects. On
the whole, although some of the liberal party,
from the time of Louis Philippe demanded a
return to the regime of the separation, the regu-
lations of the Concordat acted without encum-
brance and seemed to suit the state of public
opinion in France up to the end of the 19th
century.

.\fter the promulgation of the dogma of
Infallibility, the Catholic Church, now an en-

tirely absolute monarchy, appeared a menace to

civil society ; especially when the suppression of
his temporal power had made the Pope invul-

nerable. On the other hand, since the loss of

Alsace-Lorraine separated from France a large

number of Lutherans, Catholicism had no longer

any rivals but the Jews, who do no proselytiz-

ing, and the Calvinists, who do very little. In

the years which followed the Franco-Prussian

war, the Catholic clergy showed a desire to gov-

ern France and even to plunge her, all shattered

as she was, into the perils of a war for the

restoration of the Pope's temporal power. The
same clergy favored the two attempts at political

reaction by Marshal MacMahon. Thus the

priesthood lost its popularity. Soon the pri-

mary schools, now a lay institution, enfeebled

religious faith in France, and free-thought made
great strides. Every year in the Chamber of

Deputies, lively opposition was made on the

vote on the budget of Religions, and the sepa-

ration of Church and State was demanded in

a considerable number of Electoral programs;
but there was, nevertheless, no strong popular

movement in this direction. Even the Chamber
elected in 1902 seemed determined to maintain

the Concordat.
An unlooked-for incident changed the situa-

tion. In the spring of the year 1904 the presi-

dent of the French republic returned the visit

which he had received from the King of Italy,

and moreover returned it at Rome. The Pope,
who still claims the sovereignty of his ancient

States, declared himself insulted by this pro-

ceeding, and addressed to all the Catholic Pow-
ers a document in which he complained of the

offence committed by the French against his

rights and his dignity. This memorandum,
when made known, deeply wounded the na-
tional sentiment of the French. The govern-
ment of the Republic recalled its ambassador
from Rome and returned to the Papal nuncio
his passports. There was a complete rupture of
diplomatic relations between France and the

Pope, and on 10 Feb. 1905, the Chamber of
Deputies, by a majority of 386 votes against
III, declared "that the attitude of the Vatican
rendered necessary the separation of Church and
State.))

The writer of the project of a law of sepa-
ration was M. Aristide Briand, Socialist Collec-
tivist, a man of character more moderate than
his opinions. He strove, by skillful combina-
tions, to prepare a regime that would be ac-
ceptable to the Church, but there were no nego-
tiations, official or direct, with the Pope him-
self. The Briand plan received, in the course
of debate, but few amendments.

The whole bill was passed in the Chamber
of Deputies on 3 July 1905, by 341 votes against

233, and in the Senate, on 6 Dec. 1905, by 179
votes against 103. The law was declared 9 Dec.
1905. It forms to-day (1907) the politico-

religious system of France.
The particulars of the law are these: the

Republic assures liberty of conscience, and
guarantees the free observance of religious wor-
ship ; it does not recognize nor pay nor subsi-

dize any sect. All public religious establish-

ments are suppressed, revenues, factories, coun-
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cils of elders, consistories and the like. The
property of these establishments will be trans-
ferred to associations called «cultuelles» to pro-
vide for the expenses, the maintenance and the
public observance of a sect, and composed of a
minimum of 7, 15, or 25 persons, according to

the population of the community. The church
buildings which belong to the nation (and this

means the greater number) will be left free of
charge at the disposition of the religious socie-

ties, who will be held responsible for repairs of
all sorts. Life pensions are granted to ministers
of religion of more than 60 years of age and actu-
ally in service; those less than 60 years old will

receive an allowance for four years. As to the
police regulations of the sects, the meetings are
public, but take place under the surveillance of
the authorities in the interest of public order.

Penalties are enacted against such ministers of
religion as shall make in the churches any ex-
treme political opposition to the Republic.

The Protestant and Jewish congregations
submitted without difficulty to this law, but such
was not the case with the Catholic Church, or
rather with the head of this Church. The ma-
jority of French bishops, in assembly at Paris,

agreed to accept the law, after a formal protest,

and to organize under the name of Canonical
Associations, societies analogous to those the
law recommended. There even seemed to be a
sort of agreement established between the
clergy and M. Briand, who had become Minister
of Public Instruction and Religion, and who
had charge in this capacity of the administra-
tion of the Law of Separation. Moreover, the
most eminent of the Catholic laity, the Catholic
«Intellectuals.» had publicly advised the Pope
to accept the law. The Pope preferred to follow
the advice of the Jesuits, who urged him to an
uncompromising resistance. He believed that
the formation of religious societies would bring
democracy into the Catholic Church in France,
and from that the destruction of the monarchical
hierarchy of the Church would some day result.

Not only did he condemn the law but he for-
bade the formation of the religious societies or
anything that resembled them. The French
bishops were dismayed, but they obeyed the
Pope.

There seemed reason to fear a religious civil

war. Already at the beginning of the adminis-
tration of the law, when the government wished
to make an inventory of articles of furniture
kept in the churches, the Catholics had forcibly
opposed the officials in more than one place, and
in some conflicts blood was shed.

This time the government pushed prudence
to the point of negative passiveness. It allowed
the Catholic priests to continue their services in
the churches of which they already had posses-
sion, and to this day they keep this possession
under provisional title with no legal right nor
guarantee. There has not been any religious
disturbance in any part of France since the
Pope rejected the law. Some of the Catholic
laity tried by a sort of schism to form religious

associations in defiance of the Pope's orders

;

their attempt fell flat, in the face of public in-

difference.

But the decision of Pius X. deprived the

Catholics of property whose transmission to the

religious societies was assured by law, that is

to say, the property of the former establish-

ments of the sect, whose sum total is reckoned
at about three hundred million francs. The
Catholics thus see themselves defrauded of the

resources they would have found in the assess-

ments, collections, and contributions of the re-

ligious associations. It will be difficult for

them to pay their clergy, it will be difficult to

recruit them. Furthermore, the Pope has the

advantage of being able to name the bishops

without the permission of the French govern-
ment, and he makes use of this privilege in

such a way as to strengthen his absolute power
by the choice of bishops of the most tractable

nature, and oftener Romans than Frenchmen.
At present the politico-religious question in

France seems dormant. The progress of philo-

sophical thought and especially of democratic
ideas has turned the attention of the French
away from theological discussion, and almost
all their intellectual activity seems to be occu-
pied with social questions. The Catholics ap-
pear to be resigned to the situation, so trouble-

some from a material point of view, which the

uncompromising attitude of the Pope has forced

upon them ; the free-thinkers and the anti-

clericals do not seem to think of contesting with
the Catholic clergy the provisional possession,

however illegal, of the churches which the toler-

ance of the government actually leaves to them.
There will be, however, one difficulty, namely
the very expensive repairs of these buildings.

On whom will this expenditure devolve? But
it does not appear from the present state of
public feeling, that this difficulty will lead to

disturbances. At this time the regime of sepa-
ration of Church and State is acting in condi-
tions of peace which indicate not so much a

state of provident wisdom as the weakening,
each day more marked, of religious faith in

France. See Church and State.
A. AULARD,

Professor of Revolutionary History, in the
University of Paris.

10. France—Education and the Educa-
tional System. I. The Development cf Educa-
tion.—The organization of education in France
as a public service is of comparatively recent

date. Before the Revolution of 1789, teaching
was considered as essentially a matter of private
enterprise, and little, if anything, had been done
to regulate and control it. Naturally enough
it was the Church that first understood the im-
portance of instruction and the first masters
were members of the clergj'. As far back as
the loth century there were monastic and
cathedral schools scattered all over the king-
dom, which possessed a large population of
scholars and attracted students from the most
remote parts of Europe. At the end of the
I2th century some of these schools had already
developed into universities. The University of
Montpellier, the most ancient of all. was estab-
lished about 1 125: that of Paris about 1 150. and
others followed rapidly : Orleans 1200. Angers
1220, Toulouse 1230, Grenoble 1339, etc.

" In
their turn the universities gave birth to a num-
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ber of colleges, and after the great revival of

learning at the Renaissance, the latter multiplied

so, that in Paris alone, there were more than

50 of tliem. As to the universities, they, too,

steadily increased, and when the Revolution

broke out in 1789, there were no fewer than 25

in France, Paris being the most important with

6,000 undergraduates. But so far, little had
been done for the education of the people at

large, and learning had remained the portion

of an «clite.» Primary instruction was given in

small uncomfortable schools by masters not of-

ten qualified for their task : teaching the rudi-

ments was looked upon as a trade, and the

customers were few, because fevv' were able or
willing to pay. Yet a universal feeling pre-

vailed throughout the kingdom that this state

of things was to be remedied, and when the

"Etats gencraux» summoned by Louis XVI.
assembled in Paris, there was a loud cry from
the third estate and the clery for better schools

and a wider diffusion of instruction among the

people. They distinctly asked for a national

education of all classes, by means of national

schools. But the expense entailed in the exe-

cution of such a vast scheme was obviously too

much for the public treasury, exhausted as it

was by continuous war. «The Constituante»

adopted the principle, but two years later when
the members of the "Legislative" were asked by
Condorcet for 24,000,000 francs as a first outlay,

they were obliged to reduce the estimate to a

paltry 200,000 (29 May 1792). In spite of

repeated discussions in the assembly concerning

the opportunity of making education compul-
sory, and of several decrees trying to enforce

its decisions, nothing really effective could be
done for the time being. The first practical

measure was taken by Lakanal and the «Con-
vention» (27th Brumaire year three) when
they granted a subsidy to the primary schools

then extant, and created training schools to re-

cruit masters. This was but a very imperfect

solution, and one that only partially met the

wishes of the people, but it was the greatest ef-

fort made by the Revolution to solve the prob-
lem of a national primary education. More was
attempted in favor of secondary education,

which received a common programme of studies

combining scientific with classical training, and
for which the act of the 7th Ventose year

three established the so-called "central schools.))

A new plan of secondary education, drawn up
by Napoleon, then first consul, with the help

of Fourcroy and adopted by Parliament (l May
1802) brought up to 36 the number of the

central schools, which took the name of «Iycees»

and which were provided with the necessary staff

of masters and an effectual budget. And it was
only the beginning of a vaster scheme, for in

1808, when he had become emperor. Napoleon
with a view to forming a young generation de-

voted to the Imperial regime, founded the Im-
perial University, "exclusively entrusted with the

mission of teaching and giving education in the

whole Empire.)) It was a complete organization of

education in three degrees, elementary, second-

ary and superior, placed in the hands of a

privileged corporation, which, in the intention,

at least of its foimder, was destined to abolish

private education everywhere and in all its

forms. This total abolition, of course, was as

yet impossible; so private colleges were toler-

ated, but only under the control of the omnipo-
tent University and with the main object of re-

cruiting pupils for it afterwards. Moreover, of

the national primary schools that were so badly

wanted, few, if any, were created; Napoleon's

University merely adopted and, so to speak, le-

gitimated those which existed already. Guizot
in 1833 for the first time seriously took in

hand the interests of popular education;

under his infiuence the primary schools in-

creased in the proportion of nearly 900 a year

(24,000 in 1847, against 9,000 in 1830).

However, it belonged to the Third Republic

to achieve the task conceived by the Revolu-

tionaries of 1789, unsuccessfully attempted by
their successors and only begun by Guizot him-

self. In 1882 Parliament adopted Jules Ferry's

famous education bill that rendered primary

instruction compulsory and gratuitous. Nor was
its interest limited to the more elementary

and democratic form of knowledge, all the de-

partments of education were infused with a new
life : 800,000,000 francs (i32.000.000 sterling)

were spent on new buildings including Faculties

and Lycees as well as schools, and the annual
educational budget was raised within 30 years

from 44,000,000 francs to 210,000,0000 francs.

These figures, of course, must be understood

to represent the share of the State only, not the

total of the expenses connected with education;

besides the national schools and faculties, there

exist a very large number of private institu-

tions, of which further mention will be made.
II. Orgtmicntioii of National Education.—

The modern "University of France» is still to

some extent organized as w«s Napoleon's "Im-
perial University" ; only it is no longer, as it

was then, an independent corporation. Since
the creation of the Ministry of Public Instruc-

tion by Charles X. (26 Aug. 1824), it has been
administered directly by the State, as the other

great public services. The supreme authority

is officially in the hands of the Minister of

Public Instructinn, who, however, is helped in

his decisions by the directors of the three de-

partments of superior, secondary and primary
education, and more effectually still by several

deliberating assemblies of professors and offi-

cials, the most important of which are the Uni-
versity Council and the Committee of Public
Instruction. As direct representatives qf the

central power, 15 rectors residing in the 15
university towns have the supervision and man-
agement of all educational matters in their

academy (or academic province). Each academy
possesses also an assembly of professors elected

by their colleagues, the Academic Council, in

which are treated pedagogical and administra-
tive questions interesting the academy. Under
the rector are placed Academy Inspectors, who
have the care of secondary and primary instruc-

tion, and under them again Primary Inspectors

who superintend the primary schools.

Thus the three different branches of educa-
tion are grouped into one vast administrative
organism, insuring their homogeneity and the
necessary unity of direction. Each of them,
however, being destined to meet distinct and
separate wants and consequently being managed
on a distinct and separate plan, it is necessary
to view them each by itself.
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Primary Education is compulsory for all

children from 6 to 13 : those who do not attend
the government schools (where it is gratuitous),
arc obliged to prove that they receive proper
tuition either in a private school or at home.
The matters taught are reading and writing,
orthography, composition, arithmetic, the ele-

ments of natural history and natural phil-

osopliy, history, geography, drawing and
singing and also gymnastics for boys and
needlework for girls. At the end of their regu-
lar course of studies, those of the pupils who
want a more substantial and wider instruction,

and yet do not choose to go to a lycec or a col-

lege, may get it in one of the 350 « superior
primary schools'* created within the last 25
years, or attend the so-called "complementary
lectures" where superior schools have not yet been
established. This «superior primary education,"
which in some points is like a sort of cheap
secondary education, has, however, a more prac-

tical and positive object than the latter and is

better suited to the wants of the working and
commercial classes. For such of the young men
or girls who cannot spare the time to complete
their studies in superior primary schools, there
exist in all towns and in most villages, eve-
ning classes, which, it is true, are due to the
masters' own initiative, but which at the same
time are officially recognized and encouraged by
the academic authorities.

Everyone possessing the necessary diplomas
may apply for a post of master or mistress in

a primary school ; but the government, under-
standing that good teaching can only be given
by well trained teachers, has provided in each
department two training schools, one for girls

and one for young men, in which the future
masters and mistresses are kept and educated
for three years at the expense of the State.

School-masters and mistresses are appointed
and promoted, not by the minister, as is the
case for the professors of the other two degrees
of education, but .by the prefect in each depart-
ment, with approbation of the Academy In-
spector.

Secondary Education is given to the boys
in 106 lycees and 246 colleges. A lycee is

properly a public school, being the property of
the State, kept and administered by the State;
whereas a college is a municipal institution. In
both the professors are appointed by, and placed
under the authority of, the Minister of Public
Instruction ; in both also the matters taught are
the same

;
yet there is a difference between them

as regards their respective importance, the av-
erage number of boys in a lycee being 500 to
some 200 in a college; and instruction in the
former being generally recognized as of a higher
standard. In a lycee the masters are divided
into two classes : the "agreges de I'Universite*
(i. e. fellows") who hold a regidar professor-
ship, and the licencies (m.a.) who are simply
"charges de cours» or lecturers. In a college
the professors are only licencies.

Within the last 15 years the secondary curric-
ulum has been repeatedly rnodified : originally
it comprised only two parallel courses of study,
of which one was chiefly classical and the other
chiefly scientific. It has now become more
complex: the division in two sections is kept
through the lower forms up to the third, after

which the boys have to choose between four
sections according to the «specialties» they

think will be most useful to them in after life.

These specialties, which are part of the staple

of secondary education, are coupled into four

groups: (i) Latin and Greek; (2) Latin and
Modern Languages; (3) Latin and Sciences;

(4) Sciences and Modern Languages. At the

end of the first form, generally at the age of

17, the bo)'S undergo one of the four examina-
tions corresponding to the section to which they

belong, and then spend one year more in the

study of philosophy or of the more advanced
mathematics, after which another examination
(the second of the «baccalaureat») successfully

passed gives them the title of «bachelier,» the

official conclusion and stamping of secondary
education, the possession of which is necessary
for most liberal professions, and absolutely req-

uisite for admission in the Faculties.

Up to 1881 the State had provided no regu-
lar system of education for. girls. In spite of a
not very successful attempt of Duruy in 1867
to organize lectures for them with the help of
professors from the boys' lycees and colleges,

it may be said that the girls had really no choice

but between education at home or in private
schools, chiefly in convents. Within si.x years
(1881-1887) 35 lycees and colleges for girls were
founded in as many towns, and the number has
since rapidly increased. In these the lessons are

now given everywhere by lady teachers qualified

after studying in the universities or in the spe-

cial training college of Sevres. There was at

first a strong prejudice against these establish-

ments among the families that were accustomed
to another sort of feminine education, but it

is gradually dying out, though it cannot be de-

nied that, even at the present time, the great

majority of girls are still educated in private

and congregational schools.

Superior Education.—Of the 25 universities

that existed in France before the Revolution, 13

were suppressed in 1793 and have not been re-

opened since ; four new ones have been created,

bringing the total to 16. Here they are in

the order of their foundation : Montpellier

(1125), Paris (1150), Toulouse (1230), Gren-
oble (1339), Ai.x-Marseilles (1409), Caen
(1431), Poitiers (1431), Bordeaux (1441),
Besanqon (1485), Nancv (1572), Dijon (1722),
Rennes (173S), Lyon (1808), Lille (1808), Cler-

mont (1808), and Algers (1849).
A university consists of four Faculties : Let-

ters, Sciences, Medicine, and Law. At the head
of each Faculty is a dean elected by the pro-
fessors and placed immediately under the rector

of the universit}', who, it must be remembered,
is the chief of the academic province of which
the university is the centre. The lectures in

each Faculty are given by ('professors" who
must be doctors, and «maitres de conferences*
(tutors or lecturers) who are agreges (fellows).
These lectures are open to all undergraduates
that have duly matriculated, i. e. who, being in
possession of the necessary diploma of «bache-
lier.M have entered their name on the Faculty's
register, and paid the matriculation fee of 100
francs a year. This, with ,TO francs for the
use of libraries and laboratories, is all that the
undergraduates have to disburse. Such small
sums of course cannot be regarded as a retribu-
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tion for the lessons received, but as a kind of
duty exacted to ensure the legal status of the
student. Officially, superior education, like pri-

mary education, is gratuitous.
Two degrees may be taken at a university

:

The lirst is the "licence" (the old Ikentia Jo-
cciidi) for letters, sciences and law, and the
second the degree of doctor which is the reward
of at least one scientific work (thesis) presented
and publicly discussed by the candidate that
must already be «liccncie.» The old medical
licence having been suppressed long ago, doctors
of medicine make an exception to the otherwise
general rule that to be a doctor one must first

be a licencie, but the test of their attainments
and ability is previously made in progressive ex-
aminations during the course of their studies
whicli extend over five years at least.

To the universities proper that have been
enumerated above, should be added the Superior
medical schools of Amiens, Angers, Limoges,
Nantes, Rhcims, Rouen and Tours. As regards
the University of Paris, one would have a very
incomplete idea of it, if one limited it to the
four Faculties that have the Sorbonne for their
centre. It includes a large number of establish-
ments of which the College de France, Ecole
des Chartres, Museum, Ecole des Hautes
Etudes, Ecole des Langues Orientales are only
the principal. More or less directly connected
with it, though not all placed w-ithin the author-
ity of the Minister of Public Instruction, are
also the Ecole du Louvre, Ecole des Beaux-
arts, Ecole des Arts Decoratifs, Conservatoire,
Ecole Superieure des Mines, Ecole des Hautes
Etudes Commerciales, Ecole des Sciences Poli-
tiques. Even if one leaves these schools aside,
and only takes into account the former, that
are the natural complement of the four Facul-
ties, the University of Paris appears as some-
thing unique in the world. To give an idea
of its importance it suffices to say that of the
21,0.33,778 francs annually spent on superior ed-
ucation, 9.952,191 francs, i. c, almost one half,
are absorbed by the University of Paris alone,
and that the number of its undergraduates ex-
ceeds 12,000.

Whether this affluence in Paris is a good
thing, may be and has often been discussed;
it is a fact that it takes from the provincial uni-
versities their best teachers and a large pro-
portion of their students, but at the same time
it is undeniable that this very density of the
scholastic population of Paris is a strong stimu-
lus to intense intellectual labor: there is no place
in the w^orld so replete with illustrious names
or so productive of remarkable achievements,
both literary and scientific.

III. Private Education.—The monopoly of
teaching which Napoleon had given to the Im-
perial Universitj', and which the Royal Uni-
versity retained after it. was abolished, practical-
ly in 1830, and officially in 1850 by the Falloux
Bill. This bill, though recently modified in many
of its clauses, has not been recalled as regards
the liberty of teaching.

Since private industn,' and charity were al-
lowed to compete with the public treasury, the
competition has been a sharp one; the develop-
ment of the national schools was everywhere at-
tended by a parallel increase of the private ones.
It is worth remarking, however, that this re-

gime of liberty chiefly ser\-ed the interests of
the Catholics who, opposite the State University
of France, built up, as it were, a universitv of
their own, including establishments of the three

degrees, primary, secondary and superior. In-

deed, so preponderant is their influence in the
so-called "enseignemcnt libre", that a private

school is generally understood to mean a Cath-
olic school.

The private establishments being as exact a
copy as possible of those which belong to the
State, there is no necessity to insist much on
the subject. Yet a comparison of their respec-

tive importance cannot be dispensed with; it

will moreover have the advantage of showing
that an efficient preponderance is ensured to the
National University. As the statistics were
made before the recent expulsion of most re-

ligious orders, whicli could not but affect some
of the private schools, this comparison is only
an approximation ; but on the other hand, in

most cases the place of departed ecclesiastics

having been taken up by Catholic lay teachers, the

figures given below may be considered as suffi-

ciently exact. With regard to primary education,

the State establishments are far ahead of the
others, with 67,340 schools, 100,913 teachers, and
3,671,727 pupils, against 14,331 private schools
kept by 41,747 private teachers and receiving

925.301 pupils. It was chiefly in secondard edu-
cation that the competition of private industry
was successful, for the French middle and well-

to-do classes are to a large extent favorable
to Catholicism. The number of boys is virtually

the same in private colleges as in the State lycees

and colleges : 86,347 for the former, against

86,371 for tlie latter. The competition is more
successful still as regards the education of
girls : the State colleges, it has been said before,

attract but a comparatively small numb- of
them. Here the Catholics have an undeniable
advantage, but they are far behind with their

universities. They gave the utmost of their effort

in 187s when they founded three Catholic inii-

versities in Angers, Lille and Lyons, and a Cath-
olic Institute in Paris. For these they are wholly
dependent upon charitable foundations (superior
education being gratuitous, and the matricula-
tion fees being received by the State) ; so, far
from being able to increase them, they experi-
ence great difficulty in maintaining what they
have created. On the whole, therefore, the su-
periority of the State establishments is obvious
and assuredly sufficient to reward the pecuniary
sacrifices of the nation. But in Fra* the re-

ligious quarrel has reached almost a crisis ; and
the fact that the education of the higher classes
is almost equally divided between the govern-
ment teachers and the Catholic masters, seems
to many an alarming state of things. What has
been_ called the "crise universitaire" has been
and is still daily discussed passionately; and al-
though republicans should shrink from such
drastic and unliberal measures, some restriction
of the right of teaching may be anticipated

—

possibly in the near future.

Charles Petit,
Agrege de I'Universite.

II. France—French Language and Lit-
erature. Origin.—French is derived from Latin.

The groundwork of the language was formed
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not with classical Latin but with colloquial Latin

spoken by soldiers and colonists. With the

progress of culture, Latin had developed a

double growth, a vulgar tongue (senno rusticus

plcbcius, castrense verbum) and a nobler speech
(seniw nobilis). Not only were the grammatical
forms simplified by the former in point of cases

and inversions, but each one had its own vocab-
ulary, e. g.

:

LATIN

galea (helmet)
tugurium (cottage)
caementahi (mafions)

EARLY FRENXH
helmo (heaume)
cabanno (cabane)
macioni (macons)

ENGLISH

battle
to help
week
to eat
horse

PATRICIAN VULGAR
SPEECH LANGUAGE FRENCH
pugna batualia batallle
juvare ' adjutare aider
hebdotnas septimana semaine
edere manducare manger
equus caballus cheval

As early as the ist century A.D., vernacular

Latin had superseded Celtic throughout Gaul,

Brittany excepted. Strabo no longer looks upon
the Gauls as Barbarians. Celtic, not being

written, was completely swept out of use. It

left but very few terms in the Gallo-Romans'
speech, hence in French, e. g. alauda (alouette),

cervisia (cervoise).

Latin was hardly master of the land, when
the Germanic tribes pressed upon the border.

Rome held them back for a century or so by a

system of military colonies (letes) filled up with
Franks and Burgunds. As a consequence Ger-
manic words referring to war began to take
root in Roman Gaul. In the 2d century, literary

Latin was flourishing, but the middle class de-
clined, Latin culture with it, and in the 5th
century patrician Latin was ruined and the
vernacular idiom in general use. The work in

progress was not stopped by the invading Franks.
They forsook their own tongue and adopted that

of the conquered (i) because they numbered
hardly 13,000 against some 6 millions ; (2) be-
cause the Germanic tribes had no uniform lan-
guage; (3) their conversion to Christianity
worked in the same direction. Yet the prankish
idiom left more words than Celtic in the ver-
nacular. Outside war terms, the Franks brought
feudal institutions for which there were no
words in the language of imperial Rome, e. g. :

PRANKISH FRENCH
alod alien
bann ban
skepeno echevin

About 900 words were thus imported. Mean-
while, the syntax was also changing, but not
under Germanic influence. The great change
consisted in the prevailing use of the Latin
prepositions ad and de in lieu of cases to denote
tendency or possession. Liber dc Julio led to
/.' livrc de Jules; dono librum ad Julium led to
je donne le litre a Jules. This analytic process
was also operative in the evolution of auxiliaries
in the conjugation. In the 7th century, the
"Romanic rustic tongue» was built up quite
apart from Latin as well as from Teutonic : it

had all the constitutive elements of French.
The first text extant of this infant French

i": known as the Reichcnau Glnsscs. of 768, the
year when Charlemagne was king. It is a
glossary for a Latin Bible, an evident proof that
Latin was no more understood even of such as
could decipher mss., e. g.

:

So, the subjects of Charlemagne spoke Ro-
manic or Early French. The Church did much
to spread it: Council of Rheims, 813, Council of
Strasbourg, 842. At the latter place, and in the
same year, French was used as medium between
Louis the Germanic and Charles the Bald. The
Strasbourg Oaths are the oldest French sen-
tences on record. Poetry gave it its final con-
secration under the form of cantilenes, short
lyrico-epic poems to the memory of saints, St.

Eulalie, 9th century, St. Leger, loth century.
Early French (loth century-i4th century).

—

Let us now look more closely into the phonetic
laws after which the new vocabulary was formed.
The main rul: is the persistency of the accented
syllable, in words of popular origin; 2°, the
short vowel just before the accented syllable, is

left out: sanitatem=sante
;
3° the middle con-

sonant, i. e. placed between two vowels, falls off

:

augustus^aofit. These rules were disregarded
by the scholars, who coined words, when they
failed to feel the old Latin stress. Then the
same Latin word sometimes gave two French
words, one of popular making, the other of
scholarly formation, e. g. advocatuiii=one avoue,
two avocat

;
porticum^ont porche, two portique;

fragilem^=one frele, two fragile; orgaiiiiin=onQ
orgne, two organe. These forms, called doublets,
are about 800 in French.

The chief character of Early French or
langue d' oil (as distinguished from the langue
d'oc spoken south of the Central Plateau) is

that it is a semi-synthetic tongue with two
cases for subject and object, thus half way be-
tween Latin purely synthetic with six cases and
Modern French purely analytic with no cases.

The analytic process was at once more thorough
with the conjugation : the auxiliary avoir with
the past participle brought about all the com-
pound tenses ; the auxiliary etre gave a new
kind of passive verb. The future and con-
ditional were original formations, devised by
adding the present or the past of avoir to the
infinitive : aimerai=3.\mQr ai ; ai)»c)-aj.f=aimer
ais, contraction of avals.

Very soon French gained great credit in
Europe owing to the political ascendency of
the Kings and to the qualities of the language,
further evolved than any, Italian alone excepted.
Cp. Dante (de vutgari eloquio I, lo) ; Martino
da Canale, Brunetto Latini, etc.

The poetry of Early French was chiefly nar-
rative. The poets were called trouvcres. in-
ventors (makers). Their tales centered round
Charlemagne, Arthur, Alexander; hence three
cycles of chansons de gesfes. The masterpiece
of the first was the Song of Roland, sung by
the Normans on the field of Hastings. It con-
tains 291 verses of lines with assotiance. i. e.

vowel-rhyme only. It is the epic of the feudal
aristocracy, painted with vigor, life and touches
of pathos. In French, the .\rthurian cycle pro-
duced the poems of Chrestien de Troyes, full

of sweet gracefulness. In the classical cycle we
find the 'Romance of Troy' and the 'Romance of
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Alexander' written in the 12-syllable line which
hence took its name "alexandrine."

With the play of Adam (.12th century) the

French drama begins its long career. As was
the case in Greece, play-acting was evolved

from the ceremonies of religious worship. In

the 13th centur>% the spirit of chivalry is waning
and the spirit of satire gives birth to a new
kind of poetry, the fabliau, a comic tale intended

for recitation. The most famous is the 'Romance
of the Rose', translated by Chaucer. They com-
bine amorous devices, wit and humor.

On the stage, many plays are produced, some
of a religious character {miracles), others of a

distinctly lay and comic vein (suties, moralities,

farces). Prose for the first time is brought to

eminence by chroniclers of great personal worth,
Villehardouin (1213) 'Conquete de Constan-
tinople' and Joinville (1318) 'Memoirs.' With
their either stern or winning but ever clear and
effective diction, the early period comes to a
close.

Modern French.— ( I ) . 14;/; Century.—Renais-

sance, (a) The evolution of languages follows

the evolution of societies. After Saint Louis'

reign, the highest development of the Christian-

feudal civilization, a long struggle begins be-

tween the mediasval and the modern spirits. The
coming victory of the latter is evinced by the

triumph of the analytic process : French casts

off its two cases. Then followed a period of

grammatical confusion, still enhanced by the

wholesale invasion of words brought in by
translators and all of scholarly formation. All

the isth century was necessary to build up
Modern French, just in time to house the ideas

and ideals of the Renaissance, (b) The unsettled

state of the language told on the value of the

writings. Poetry was much enfeebled. Christine

de Pisan wrote loose easy verse ; the two poets

of the period are Charles d'Orleans (-f-1465)
the last of the trouvcres, whose perspicuous and
refined style is still charming; and Villon

(-I-1470?) the first of the moderns, whose frank
confessions are both reahstic and romantic.
Prose won the day with Froissart (-I-1410), the

greatest chronicler of the Middle Ages, the

painter of the most varied, picturesque and liv-

ing fresco, and Commines (-j-isii) who worked
on entirely new lines in his business-like

Memoirs, where he goes so far as to anticipate

Montesquieu. On the stage, the Miracles some-
times struck up an eloquent note in a mass of

prosaic lines ; the Mysteries lived on to the eve
of the Renaissance and comedy, a completely
original start, was brought to life in the farce

of Patlielin (circa 1465).

(2). Renaissance.— (a) The French lan-

guage went on ripening. Calvin's 'Institution'

(153s) testified to its richness, vigor and force.

Owing to political influences ("Italian wars and
marriages) it was spoiled by Italian words and
idioms against which Malherbe f-l-Tfi.w'l fought
with so much success that he overran himself

and made the language not only purer but poorer.

He reformed verse too. banishing hiatus, run-on
lines, and bringing caesura to chime in with the

sense.

(b) Marot (-)-l544) is the poet of transition.

He left the glory to found French classical

poetry to Ronsard (+1585) and his friends, the

Pleiad, the most shining stars of which, next
to him, were DuBellay and Racan. DuBellay
wrote the manifesto of the new school in his

'Defence and Illustration of the French Lan-
guage.' Setting apart playwriting as the prov-
ince of Jodelle, Ronsard restored all the forms
of ancient poetry, ode, elegy, eclogue, hymn,
epistle, satire, and sonnet, stanza both after the

Italians. He was a true lyrical genius. His
style is somewhat strained with erudition. His
group did much to make the poetical diction

more pure and supple. They lacked neither

enthusiasm nor art-feeling, but perhaps some
depth of inspiration. Outside their circle,

Agrippa d'Aubigne reached the highest degree
of vehement indignation, and woe in his 'Trag-

iques.' The dramatic vein, then so rich in Eng-
land, was poor in France, in spite of the learned

efforts of Jodelle and Gamier in tragedy and
Lariney in comedy. A great creator in imagi-
native prose was 'Rabelais' (-i-i553) whose
Garganlua and Pantagruet are household names
the world over, whose style was so rich and so
precise in his studied copiousness. Amyot trans-

lated 'Plutarch,' and Montaigne, with easy-going
scepticism, wrote the history of his own feelings

and thoughts in his 'Essais' (1580) : both of
them were read by Shakespeare.

Classical Age (1601-1715.)— (a) As to lan-

guage, a Spanish mania followed the Italian

craze. The new words thus naturalized were
dearly paid for by bathos and bombast. Mal-
hcrbe's purifying work was carried on by a
w-orldly set (Hotel de Rambouillet), by the

French Academy (Richelieu, 1635) and by
grammarians: Vaugclas, d'Olivet. Henceforth,
the story of the language would be the story of
the influence exerted by great writers, (b) The
first part extends to the early plays of Corneille.

In satire, Rcgnier (+ 1613) was a follower not
of ^Malherbe but of Ronsard and Desportes, with
exceptional humor, popular wit and sense. Harrly
was a Shakespeare without genius, powerless to

stop the growth of the classical drama. De
Balzac gave models of oratory prose : he was the
Malherbe of written eloquence. lie was followed
by the church orators Bourdaloue, Flechicr. even
by the greatest of them Bossuet (+1706). Other
eminent prose writers were in philosophy Des-
cartes (-fi68o) and LaBruyere (Caractcres,
1688). Three ladies rose to literary fame, Mmc.
de La Fayette, with the first psychological novel
(1678), Mme. de Sevigne, and Mme. de Main-
tenon with their 'Letters.'

Poetry, and especially Tragedy, reached clas-

sical perfection with Corneille (1606-84") ^vho
introduced upon the stage the struggle between
passions, between duty and love ('(3id.' 1636"),

love and patriotism (Horace), human love and
divine love (Polyeucte). A heroic strain per-

vades matter and verse. To love Corneille is to

love greatness : his work is the dramatic song
of the human will. Rotrou (4-1650') serves for

link between Corneille and Racine. Nothing goes

farther away from the Shakespearian drama
than Racine's tragedy which, in his own words,
"is a simple action with no load of matter, never

straying from what is natural to run to extra-

ordinary extremes, by degrees pacing to its end.
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upheld by nothing else but the feelings and pas-

sions of the characters." (_Andro)iiaclie 1667,

Britannicus, Phidrc 1677.)

(3). 18//! Century.— (a) People then es-

teemed that French was fixed forever. But only

dead languages change no more. Yet, new
words were few in this period : changes in the

spelling were advocated (,ai for oi, by Voltaire).

The tendency was to an undue strain after pol-

ished noble style which often landed authors on
cold and somewhat barren regions, (b) In the

field of literature, changes were many. The first

period, extending to 1750, is one of reaction

tempered by respect; in the second, the fierce

struggle bursts out and a sudden revival in

spirit, if not yet in manner. Comedy ran on its

merry career with Regnard {Joueur 1696), Dan-
court and Marivaux (+1763) who created a

comedy and a style of his own,—pleasant skir-

mishes of feelings not very deep, marvellously

adapted to the stage and expressed in a wilful,

skimming, subtle, playful sort of diction that has

kept his name "marivaudage." Tragedy sank

deep with Crebillon and could do little more than

floating with Voltaire (Zai>? 1732, Mcrope 1743)-

The 18th century is a great age for prose.

Fontenelle (-I-1757) taught the public respect

for science and gave scientists a taste for good
writing. As an interpreter of science to the

many, he was a forerunner of the Encyclopedic.

Voltaire took the hint (Newton). Then, in his

so-called Romans, he scattered all over human
thought and feeling the satirical sparks of his

wit. His 'Letters on the English' are filled with

the sceptical spirit of Bolingbroke. In history,

he was not a discoverer but a sagacious writer,

(Siecle de Louis XIV.')- Later on, he returned

to verse and excelled in satires and epistles. His

vast correspondence is the mar\'el of a versatile

mind. His influence was paramount against

Christianity and, in spite of himself, against

monarchy. Two names only shone as bright as

his: Montesquieu (-fi755) and Rousseau (1712-

78). Montesquieu created the philosophy of his-

tory with 'I'Esprit des Lois' (1748). Rousseau
had still more influence, and one of a distinctly

sentimental nature. His paradoxes are respon-

sible for much in the course taken by the Revo-
lution. His "Discourse on the Origin of Un-
equality' 1755") contrasts the so-called ctat de

nature with the evils of civilization. In 'la

Nouvelle Heloise,' he enriched French literature

with the style of natural descriptions. The
'Contrat Social' is a theory of democracy and
'Emile' a treatise on education. Most revolu-

tionists were Rousseau's disciples. Diderot
(—1786) and d'.Alembert f—1783) were the two
editors of the Encycloficdie, a general review of

human knowledge conceived in the reforming
spirit of the time.

The Revolutionary period, opened by the

mirthful satire of Beaumarchais ('Mariage de

Figaro') was not favorable to literature; orators

caught the public ear CMirabeau) and the only

great poet w-as revealed only after his death.

Andre Chenier (-—.1794 'Idylles. lambes') who
poured his rich new wine in old amphoras.

4. igth Century.— Ca) The Revolution,

romanticism, foreign imitations, scientific prog-

ress, inventions and journalism were so many

causes of new verbal annexations in prose and
breaking up antiquated restraints in verse, (b)

The death of Chateaubriand and a new revolu-

tion (1848) fitly divide the century into two
parts. In the former, Chateaubriand is master

and king : the "Genie du Christiariisme' quickened

a much needed reaction and Rene was the first

to catch the melancholy contagion. He dis-

played his descriptive powers in 'Martyrs.' He
was the greatest poet of French prose. Joseph

de Maistre supported the same cause with phil-

osophic vigor and stern eloquence. Another re-

viving spirit was that of Mme. de Stael w-ho,

by interpreting Germany to France, gave birth

to modern criticism (1810). The soul of poetry

returned to French literature with Lamartine

':\Ieditations,' 1820), Vigny ('Poems,' 1822,)

Musset and Hugo, the sonorous echo of this uni-

verse, the greatest lyric poet perhaps of all lit-

erature: 'Odes,' "Ballads,' 'Leaves of Autumn,'

'Contemplations,' 'The Legend of Centuries.'

In opposition with the lyrical self-confessions

of romanticism, Gautier surrendered himself

solely to the picturesque object. On the stage,

Hugo comes out again first ('Hernani,' 'Ruy

Bias'), but being over lyrical, the romantic

drama was short-lived. Two other literary

forms took an unprecedented extension: the

novel and history. In its brimful stream_ the

novel was fed with all the living waters of the

literary summits : there, George Sand was queen

and Balzac king supreme, in fact, the French

prose Shakespeare. History was born anew in

the works of Thierry and by turns thoughtful

with Quinet, stern with Mignet, lyrical with

Michelet, business-like with Thiers, philosophical

with Tocqueville, achieved wonderful work. By
degrees romanticism subsided into the tamer

Parnassus school, and Flaubert being the link,

naturalism rose from the verj* excesses of pure

fantasy : Zola, Maupassant.
On the first steps of the 20th century, the

position of the French language is not quite that

of undisputed eminence in the world, as it was

at the end of the i8th century. But recent de-

partures in poetry and in prose tend to show that

the French language is still evolving in ever-

renewed fruitfulness.

Bibliography.—Aubert, 'Litterature fran-

qaise' (1897) ; Blaze de Bury. 'French Litera-

ture of To-day> (1898') ; Deschanels. 'Les de-

formations de la langue franqaise' ( 1898) ; Dow-
den, 'History of French Literature' (1897) ;

Drouillot, 'Origine et developpement de la langue

frangaise' (1895) ; Pellissier, "Literary Move-
ment in France during the 19th Centur>-'

(1897); Wells, 'Modern French Literature'

(1896).
M. Garnier,

Agrege de VUniversite, Professor in Henry
IF. Lycee, Paris.

12. France—French Art. The Sources of the

Renaissance.—Art in France, as in all European

countries, emanated—in its two essential forms,

sculpture and painting— from architecture.

Frescoes and statues, exclusively of sacred leg-

ends, served to decorate the churches and pal-

aces. It was but gradually^during the last

five centuries only—that French painting espe-
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cially, has been divided into historical painting,

landscape painting, genre, and still life, and
that sculpture has, according to Spencer (who
explains the evolution of the history of art by
the law of differentiation), become «heteroge-

neous» through the variety of subjects, both real-

istic and ideal, of which it treats.

Mosaics play a prominent role in the decora-

tion of basilicas, and later of Christian churches

;

Byzantine influence extended to iconography
and to the miniatures in missals. The devel-

opment of art, from the Roman churches of the

nth century to the Gothic cathedrals of the

13th century, attained unprecedented perfection.

The sculpture of the cathedrals of Chartres,

Amiens, Rheims, and Paris—by their simple

and exquisitely naturalistic forms—realized the
highest ideals. The decoration of the fagades

and the portals, like a living encyclopedia, fully

reflect the faith and the aspirations of an age
of earnest religious belief. All the industrial

arts, ornamental sculpture, cabinet-work, church
windows, missals, and goldsmiths' work, were
in unison in the middle ages in France. The
director of the work was, at the same time,

sculptor and painter as well as architect. In

the 13th century French decorators turned
aside from Byzantine rigidity and archaism
(Sainte Chapelle de Paris, and Donjon of

Coucy). Then the workmen were employed in

decorating the dwellings of the nobles. Charles
V. and the Due de Berry exercised a great in-

fluence over the French school. The court of

the Due de Bourgogne vied with that of I'rance

in the magnificence of its art; calling itself the

great Bourguignonne school. The Chartreuse
de Champniol, near Dijon, is the most signifi-

cant example. On the other hand the "ravaux,"
ordered by the popes during their sojourn in

.•\vignon, were not without their influence on
French decorators, bringing them in contact
with Italian artists.

Jean Fouquet, a portrait painter, limner, and
fresco painter, connected with the court of
Louis XL, made this progress still more appar-
ent. Jacques de Litemont decorated the chapel
of the Plouse of Jacques Coeur in Bourges.
The sojourn of the court on the banks of the
Loire brought a great many artists to Tour-
aine and those from Italy brought with them
the new lessons they had learned from antique
art.

Jean Bourdichon of Tours and Jean Perreal,

brought back by Charles VIII. when he re-

turned from his expedition to Naples, rivaled

the ultramontane artists.

With Francis L Italian decoration and style

reached their culmination : at Fontainebleau,

the king placed a great many painters and
artists skilled in stucco imder the direction of
Pri .latice, which resulted in the beautiful gal-

lery of Francis T.—one of the mnst perfect

('ensembles" that the Renaissance has produced.
Under Henri II. and Catherine de Medici, the
school of Fontainebleau followed their lead.

While French architects and builders attached
to the kings of France erected the Chateaux of
Gallon, Blois, Median. Chenonceaux, Fontaine-
bleau, Fcouen, Anet. Chambord, and lastly the

Louvre and the Tuileries. which have made the

names of Pierre Lcscot, Philbert Delormc, and

Jean Goujon illustrious, their wonderful tombs

and fountains are to be seen everywhere. Con-

spicuous m French sculpture are the names ot

Michel Colombe, and of Ligier Richier, and

later, in the reign of Francis I., that of Jean
Goujon (who w^as ihe first, in France, to do

bas-relief), and of Germain Pilon.

The 17//1 Ct'»/wry.—During the great expan-

sion of the Renaissance, wherever the influ-

ence of the Clouets (portrait painters of psychi-

cal insight) predominated, French art maintain-

ed the greatest independence, notwithstanding

the oflicial pressure brought to bear in favor

of Italian art. At the end of the 17th century,

art had but one head—the king : and he ex-

pressed but one idea : absolute power. French
art became monarchical, reflecting the monot-
onous majesty of the sovereign, and his servile

flatterers, who could and did say of the state

:

"It is I.i> It was now necessary to have a

dwelling proportionate to these excessive pre-

tentions. Architecture, painting, and sculpture

basked in the sunshine of royalty. It is not

quite natural for people to submit to such rigid

rules. Even the gardens became monarchical

in style, everything was imperial, theatrically

pompous ; then followed the portraits of a

Rigaud, a Xateuil, and even the pompous divin-

ities in the garden of Versailles. The methodi-

cal minister, Colbert, formed a comprehensive
plan for the protection of art. Fran(;ois Man-
sard, who built the palace of Mazarin, was
imitated by Claude Perrault who constructed

the splendid colonnade of the Louvre; and
above all by Hardoin Mansard, his nephew,
who designed the palace of Versailles, and the

chapel and the dome of «Les Invalids."

Sculpture, in its turn, was held in leading

strings, Giradon, Coysevox, Xicolas Coustou,
and Lemoyne designed great works along

these lines. It was only the genial Pierre

Puget whose ardent and passionate temper-
ament would not yield to discipline. Thus
he lost the favor of the public, who leaned

towards the style of LeBrun in his great decor-

ative enterprises. It was these artists who
peopled with marble Versailles, Trianon, Marly,

and Saint-Cloud.

In painting there was the same love of dis-

play, except in the works of the Lenian brothers,

who portrayed the peasant. Simon Vouct, in

the reign of Louis XII. ushered in LeBrun.
Nicholas Poussin, whose style in historical

landscapes is unsurpassed, lived in retirement

in Rome, where he formed the style of Claude
Lorrain—a wonderful analyzer of light,—aside

from this movement in which even the austere

Philippe de Champagne and the suave Le
Sueur took but little part, LeBrun is the

artistic spirit the i8th century in France. The
position of Director of the Academy having
been created for him, he grouped the artists

as he wished. To him is due the stately gallery

of Apollo in the Louvre, and his artists Lcmoine,
Monnoyer, Audron, Berain, Bourdon, Coypcl, la

Hire, jouvenet. Van der Meulen, Regaud. and
Largilliere painted portraits in a wonderful
dashing style. Decorative art reached its apogee

in the Gobelins manufactory of tapestries sup-
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ported by the government, and in the cabinet
work of the Boule family.

Exceptionally original talent was now seen
in engraving—1 refer to Jacques Callot.

The i8th Century.—A very natural reaction

from the pompousness of the 17th century re-

sulted in the piquant grace and the sensuality

of the i8th. Caprice and subtile delicacj' took
the place of dull etiquette. «Prettiness» re-

placed "the Beautiful." Art declined. The
«Rocaille» and «FoIies» styles succeeded. Never-
theless Gabriel, the architect, did not as yet

abandon the deep-rooted traditions of his pre-

decessors which he embodied in the fagades of

the Place de la Concorde. Souftlot, in the

reign of Louis XVI., inspired by antiquity,

built the Sorbonne in that style. But archi-

tectural style now aimed rather at ((comfort."

Sculpture was flourishing, after the style

of Jean Baptiste Lemoyne. Two eminent
sculptors, Pigalle and Houdon, partially es-

caped this craze, especially Houdon who made
such a powerful bust of Voltaire. But the idol

of the boudoirs was the voluptuous Clodion,
whose very worldly creations seem to be ca-

rtssed by the hand of Love himself.

Painting was in every way typical of the taste

of French society in the i8th century. The
pastorals of Franc Boucher; the fascinating
('Fetes galantes» of Watteau ; the charming
nudes of Fragonard, sounding the praises of
woman ; the great Chardin, a man of the mid-
dle class, who escaped the false manner of his

time, which engulfed Joseph Vernet, Hubert
Robert, Oudry, Lancret, and Pater, painters

of marines, of landscape, of the chase, and of
gallantries ; the sentimentality of Greuze, and
the archness of Madame Vigee Le Brun, are
offset by the keen penetrati(sn of the portrait

painter Quintin Latour, a capricious pastel

artist.

The igih Century.—Another reaction took
place. David revived the ancient Greco-
Romano, and his horror of the license taken by
Boucher led him to adopt a very severe style

of art. His influence on his time was great.

The David school, which had its origin in the

painting of 'The Crowning of Napoleon L,*

includes the names of Drouais, Gidoret, Gros,
Guerin, Gerard, Leopold Robert, and also

Ingres.

Jean Dominique Ingres detached himself
completely from the heroic style of his master.
He was a forcible and skillful draughtsman,
psychological, intense, a sensual ((feministe,»

and excelled the fascinating founder of French
Classicism, but hke him he confined himself

to an sestheticism which sprang from his <(esprit»

which was inferior to his temperament.
The gentle and pure Prudhon was inspired,

as well as David, by antiquity, but from a dif-

ferent point of view, that of vague dreami-
ness. Romanticism made its appearance with
Gericault, the spirited and bold colorist of
'TTie Shipwreck of the Medusa.'

Romanticism, therefore, burst forth with a

flourish of trumpets. Delacroix made his ap-
pearance,—lyrical, agitated, masterly, and ever

restless, an excellent colorist, and a dramatic

pessimist : he is Byronic, reminds one of Ber-

lioz, ranks with Shakespeare, and anticipates

Wagner. Songeur Fulgurant is the embodi-
ment of lyric art separated from schools and
epochs. Almost at the beginning of the century

Delacroix foretold the end. He was ignorant

of the broken tones, which had been slightly

discerned by Andrea del Sarto and Watteau,

—the theory of complementaries as applied to

pictures. This resulted in Delacroix being

(1830) fully imbued with the Impressionist

revolution which developed towards the year

1865. The feverish earnestness of his great

spirit enabled him to surpass Ingres, produce
a contrary current throughout the entire coun-
try,—a stiff breeze of independence. He re-

pu(liated codes and dogmas, and taught that

the law of art is the scrupulous cultivation of
individual expansion.

The struggle between Classicism and Roman-
ticism was violent, and it soon gave place to

another enemy—Realism. Romanticism spon-

taneously engendered from the soil an admirable
school of Romantic landscape—Theodore Rous-
seau, who set his skies aflame as with pre-

cious stones and blood : Daubigny, self-con-

tained and affected : Troyon, an animal painter

as vigorous as a Dutchman : and Dias, florid,

the votary of a muse too studiedly grounded.
These landscape painters, followers of Ruys-
dael and of Claude Lorraine, possessed—besides

the qualities of these masters—great keenness
of perception, and the new theory of the vi-

bration of color absorbing the outline without
losing the form ; and laying less stress on the

drawing of the trees and hills than on the

feeling for open air values.

And now comes the line of Romantic Real-

ists instituted by Decamps, the orientalist;

these will continue in Marilhat and the dainty

Fromentin, one of the most limited in range

of any of the artists of the Romantic school,

and also Daumier, a superb worker in black

and white, who, in addition to his celebrated

lithographs, di(l innumerable small panels

which are very expressive, thrillingly tragic, and
of a grand and sombre spirit. The Romantic
Realist Courbet—the grandson of the bitter

Gericault — followed; then came Edouard
Manet.

Camille Corot, however, the follower of

Poussin, bathed his scenes from Virgil, in a
diffuse, angelic, and superb light. The damp,
chilly charm of the morning, the veiled mys-
teries of the evening, are the themes he chose.

Corot is a imique master in French art. He
has a very fascinating, delicate and consummate
charm.

Another man standing alone is Jean Fran(;ois

Millet, known as being the interpreter of the

sad figures of peasants in the fields. He died

in the settlement at Barbizon.

Courbet modified the trend of Romantic art;

he took the lead in Realism, and was an art-

less, vehement find capable leader, forming his

views directly from life, of excellent health,

and in the first rank of historical painters.

His style was degraded owing to the influence

of the followers of Ingres, and he was fully

imbued with the spirit of Flandrin—the con-

ventional and insipid painter of the nude,—



FRANCE—ART

and by Manet,—the Franz Hals of French
soil. Round him are grouped Ribot and Bonvin.

At first under the inllucnce of Velasquez,
Goya, and Franz Hals, Manet tried his skill and
found the bent of his genius. He eliminated
all bitumen from the pallette, which left only
the infinite combinations of the seven prismatic

colors. He transformed Romantic Realism into

a vision of modern life, and was noted for

representing the manners and customs of the
second Empire. He is not understood. The
well known and conscientious critic, le Cafouent,
paid him tribute 20 years after his death. His
'Olympia' has at last been placed in the Louvre.
Manet broke off all connection with the Im-
pressionists, but before taking this important
and reactionary step he restored to their rank
two illustrious men who, in the midst of Real-
ism, mark the return towards mystic dreami-
ness : one of them is Gustave Moreau who
carried out the heroic and legendary ideals of
Eugene Delacroix in the dreamy magnilicence
of the Hindoo palaces, in the lu.xurious hier-

atisms of Hebraic royalty, and in the fabu-
lous Hellas. He was a visionary idealist. The
other one is Puvis de Chavanncs, so long mis-
understood, who is the greatest fresco painter
of the 19th century, tlie autlior of Sainte Gene-
vieve of the Pantheon, and of the celebrated
mural decorations of the Sorbonnc. He was
not only a great painter, but a great poet. Im-
pressionism now became noted This style

however, was followed by neither Fantin-Latour
—devoted to Wagner and Virgil, and an earn-
est and serene portrait painter,—nor by Car-
rierc—happily inspired to paJnt his Maternities

in mono-chrome. To explain better the spirit

of these designs let me say that Carriere did
not permit himself the use of color.

Impressionism is a special study of light.

Claude Monet, a fellow-worker with Manet
came into notice about 1867; he encouraged
landscape painting founded on the vibratility

of ambient light. The Impressionist school took
its name from a picture by Monet, modestly
entitled 'Impression,' which was ridiculed. The
name of this work so ridiculed became a rally-

ing point. Luminous effects predominate in

the vibrating marines of Claude Monet. His
pictures (a series of cliffs, of mill-stones, of
poplars, and of cathedrals), copied at every
hour of the day, all from the same angle, are
different aspects of the same theme under the
effects of the sun's rays. Monet employs the

method of separating the tones ; under his

brush inanimate objects volatihze into irides-

cent and versicolored phantoms.
Near Claude Monet struggled Sisley, Renoir,

and Camille Pissarro, who immediately fell

under the spell of the «Petits Maitres." fore-

runners of the Impressionists, Boudin and
Lepecie.

If Monet affiliated with Claude Lorraine and
Watteau, Renoir followed the i8th century and
Boucher, but a Boucher of a different power.
Exceedingly appreciative of female beauty he
embodied it in creatures charmingly natural and
glad to be alive, and he thus expanded only
beautiful flowers of flesh under the rays of light,

that they seemed to drink in at every pore. He

was the grreat painter of the 'Moulin re la

Gaictte,' the gem of the Cailltbotte gallery,

Luxembourg Museum. Bcrthe Morisot left a
scries of water-colors, exquisite, spirited and of

refined taste, painted in a style between that of

Manet and Renoir.

Alfred Sisley was like Claude Monet, with

the exception that he laid much less stress on
the experimental demonstration of a theory of

art. His subjects, the environs of Paris, arc

noted for the quick and accurate perception and
the light touch with which they are treated.

Camille Pissarro sang, in a generous and frank

spirit, of shepherds, market-gardens, and Nor-
man villages.

To these names let us add that of Mr. Degas,

one of the most keen, and least charitable ob-

servers of the life of to-day, a careful student

of jockeys an unkind humorist, and a wonderful
draughtsman ; and also those of Messrs. Raf-

faelli, the late Monticelli, Lebourg and Guilla.

The teachings of Impressionism, even though
denied by the corrupt followers of Ingres, Cab-
inel, and Bougucreau who was greatly Ital-

ianized, and by Meissonicr and Gerome, «Petits

Maitres" who lose themselves in minutix, are

of advantage to the liberal minded. Mr. Bes-

nard made some innovations in this direction

in his great decorative compositions, and his

brilliant portraits, painted in a most fascinat-

ing manner, show masterly handling. Henry
Martin, a decorator and also a historical paint-

er; Mr. Laurent, a portrait painter; and Mr.
Le Sidaner, a landscape painter, all profited

from this cleaning of the French palette. And
the school of young artists claimed the name
of «Xco-impressioniste.»

Before mentioning the names of the young
generation it would be well to note those of

the «Traditionalists» who defend—and some-
times with great ability—the academic tradi-

tions. They are the pure and Giorgionesque

Henner, a painter of nymphs with ivory bodies;

the classical Delaunay; the severe Jean Paul
Laurens, portrayer of a civilation that has van-

ished ; the melancholic Cazin with his fine

fancy; the vigorous Roll; the delicate and nerv-

ous Henry Levy; in fact all the members of

the Institute; Benjamin Constant; Bonnat, a

pronouncedly pedantic painter, director of the

"Ecole des Beaux Arts'); Mr. Detaille who rep-

resents military painting, cold and panoramic,
never painting a graceful detail; Mr. Carolus
Duran, an elegant virtuoso ; Messrs. Flameng,
Jacques Blanche, and Antonio de la Gandora,
a skillful poser of female figures.

All these exhibit in the salons, either in the

«Societe des Artistes Francais»—in which the

most noted names are those of Messrs. Jules

Adler and Hanicotte,—or in the «Societe Na-
tionale» where Messrs. Cottet, Lucien Simon,
Aman Jean, Rene Menard, and George Des-
valliere compete with them.

This digression ended, we must—in order to

describe those who fell heir to Impressionism.

—single out two men who stand apart, whose
talent though incomplete is not without great

merit; Paul Ganquin the painter of Polynesian

scenery and luxuriant vegetation in decorative
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pages, and Cezanne. From them proceed the
rising masters of to-morrow who win distinc-

tion in the «Salon d'Autonne» and the «Inde-
pendents" : Messrs. Vuillard, Signac Bennard,
Maurice Denis, George D'Espagnat, Dufrenoy
and Marquet. All enthusiastic young men of ex-
uberant vigor, working very hard and taking
pleasure in it, and who, notwithstanding their

exaggerated colorists, do not despair of attain-

ing renown in the true and liberal French
school.

The limits of this brief study compel us to

name, only, the illustrious draughtsmen, whimsi-
cal painters, or humorists, engravers, water-
colorists, and lithographers, who recall Dau-
mier, Constantin Guys, Gustave Dore, Avami,
and Toulouse-Lautree, who bear witness to the
originality and fertility of French imagination
and humor; they are Bracquemond, Lepere,

Cheret, Willette, Odilon, Redon, Forain, and
Louis Legrand.

Sculpture.—From Rude to Rodin, including

Carpeaux—the three geniuses who represent

the entire French sculpture of the 19th cen-
tur}'—much vigorous and delicate talent has
been seen. Rude raised the standard of sculp-

ture, which was very low at the beginning of
this century. Rude was the unique artistic ex-
pression of the Napoleonic spirit, so unfavor-
able to every kind of art. His hauts-reliefs

on the Arc de Triomphe de I'Etoile, are im-
mortal.

Besides Rude, Barye,—a powerful animal
sculptor,—the classicists David d'Angers, Etex,
and Pradier are conspicuous under the second
Empire, Carpeaux, the sculptor of the group
called 'The Dance,' on the portico of the Opera
House, and the bas-relief of 'Flora' in the Flora
pavilion of the Louvre, and of a hundred charm-
ing «maquettes,» of masterly execution and
refined taste, achieved grandeur through grace,
style through fancy.

A brilliant constellation of sculptors was
seen in the third Republic; Falguiere, delicately

expressive ; Dalou. severe and profound ; Paul
Dubois, subtile; ilercie and Trijalbert, who al-

though declamatorj- in style are each gifted;
and Fremiet, a pupil and nephew of Frangois
Rude. All these names and those of the
<iRodinisants,» and the original genius Camille
Claudel, Emile Bourdelle, Desbois, and Maillol,

were overshadowed by the formidable genius
of Auguste Rodin.

Rodin is the third term of this trilogy relat-

ing to Rude and Carpeaux. At first he was
discussed, ridiculed, and disowned by the In-

stitute because he purposely distorted his models
so as to better display the intensitv- of am-
bient light : he conceived and executed his

principal works, which are 'The .'\ge of Brass,'

'The Bourgeois of Calais,' 'Saint Jean Baptiste,'

20 busts, and a hundred groups in marble and
in bronze, illustrating the sad poems of love,

of nervousness and of revery. He overturned
all pre-conceived rules, going for his inspira-

tion as far away a": .^ssyria and Egv'pt, and the
middle ages : his Victor Hugo and his Balzac
are statues which caused in the artistic world,

a sensation not as yet defined.

Architecture and Decorative Art.—The French

Revolution that revived all the institutions of
the ancient regime, only apparently influenced the
teachings of the arts. At first French archi-

tecture was under the yoke of the Greeks
and the Romans. Deep study of the chief

works of antiquit}' always inspires earnest
artists, such as Percier and Fontaine ; Vignon
who built the Madeleine, and Brongniart, who
built the Bourse.

Duban, Labrouste, and Vaudoyer revolution-

ized architecture. VioUet le Due is charged
with restoring Notre Dame, (1837). With
Lassus who restored Sainte Chapelle, he strug-

gled romantically against the «Academie des
Beaux Arts.)> Labrouste was the first to util-

ize iron, which may be seen in the 'Biblio-

theque Sainte Genevieve' ; Ballard was a bold
innovator, who built the 'Halles Centrales.'

The wonderful inspiration of Charles Gar-
nier, architect of the Opera house, is t>'pical

of the period of the second Empire. Still not-
withstanding the modern spirit set forth in the
teachings of Viollet le Due, architecture is not
yet emancipated ; the ideas of Vignole and of
Palladio, who imitated the antique, will dis-

appear but slowly—with Messrs. IMogue de
Baudot, and Vaudrenier. After all the ration-
alistic modernism of Messrs. Plumet, Chedanne,
Gennoys, and Binet has erected monuments and
dwellings commensurate to our needs, and to

the ideas and customs of our time.

The revolution in applied art corresponds to

that of architecture. The followers of Riesener,
Gouthiers and Jacob w'ill be the « furnishers,"

such as Galle of Nancy,—a cabinet-maker, and
glass painter, who most always found his mo-
tives in floral naturalism : carvers, and gold-
smiths with exquisite taste, such as Messrs.
Dampt and Lalique, and lastly the makers of
ceramics, Carriers and Chaplet who rediscov-

ered the art of the wonderful Japanese pottery.

In the foregoing is given a very short sum-
mary of the principles of French art.

The 19th century, was one of such great
fecundity that, under normal influences, art

should take its part in all events, in the great
struggles and in the great hopes that agitate

humanity in the present day.

Let us say in conclusion, that art can now,
less than ever, be said to be separated from
life. French art is no longer, and does not
wish to be, a thing apart from or aside from
life. It is in itself the expression of life, not
only in vague generalities, but in the most
contingent phenomena.

Bibliography.—Benoit, 'L'art frangais'

C1897) ; Brownell, 'French Art, Classic and
Contemporary' figoi) ; Hamerton, 'Present
State of the Fine Arts in France' (1892) ;
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Louis Vauxcelles,
Vice-President of the .-lutuimi Sahii; Ait

Critic of the Gil Bias.

1% France—French Music. Such were the

multiplicity and inaccuracy of the popular
forms of primitive French music still in vogue
in the Middle Ages, that in the beginning it

is only possible to single out the peculiar mode
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of expression that each temperament fashioned

for itself. For instance, the Troincrcs, who are

considered the creators of lyric art, were
hardly more than second-rate musicians who,
being poets, sought in song a musical cadence
with which to embellish their verses.

Religious music, which had long since been
sustained by the voice of the organ, gradually

found its way into the interior of churches and
alone was quite representative of the mystic
mentality of the Middle Ages. Even though
it still adhered to liturgical chants which in

form and style are subject to invariable musical
modalities, it nevertheless began to be more
flexible ; slowly it expanded and assumed a
fervor, an accent, a character hitherto un-
known. The time was already near at hand
when Josquin Desprez and, after him, Goudi-
niel. were about to enrich with sound the won-
derful gifts of life, order, easy grace and spir-

ited joy that illumine the popular French soul.

However, it was outside of the Church
that, as early as the 12th century, great interest

was manifested in musical invention and re-

search. Adam de la Halle, who, it seems, was
the first to conceive melody in s.'veral parts,

carefully represents that period in which music
"d'enscmble," if we may so express ourselves,
already constituted one of the elements of pop-
ular amusement.

In the 14th century, during the reign of
Charles VI., the instrumental resources of
music began to increase greatly, and the min-
strels, interpreters who at times were happily in-

spired, introduced the charming viol. Although
very crude in the beginning, stringed instru-

ments were destined to become more flexible,

more expressive and more numerous, and those
who played them gradually acquired a more
delicate, more shaded touch. This evolution
eventually gave rise to the first French chamber
music, an art that was greatly advanced through
the harpsichord, of which Couperin, Daquin,
Dandricu and the great Rameau were perfect
masters.

Choral and religious music—which in the
14th and 15th centuries was at times so boldly
realistic—was quite as fully and as cautiously
developed. During the reign of Louis XH. it

was_ revived by Josquin Desprez, who imparted
to it inimitable earnestness and grace, and
whether the subject were farcical or pious his
motetts for several voices were simple master-
pieces of juvenile spirit or emotional gravity.
Of Goudimel, who was Palestrina's master, and
of Clement Jeannequin, to whom we are in-
debted for that brilliant production, 'La Bat-
taille de Marignan,' we can only say that in
musical language of singular vividness, sincer-
ity and splendor, they have portrayed both the
fervent and the picturesque life that surrounded
them.

The descriptive talent to which they owed
their greatest success, the graceful and brilliant
ease that was so preeminently theirs, were also
characteristic of the musicians of the 17th and
i8th centuries, who used them most freely, at
the same time adapting them to the polite re-
quirements of the time. Lulli, Daquin and
Couperin at the harpsichord or on the stage
showed the limitations of this intellectual spir-

itual art. Rameau, too, the learned, emotional

composer of 'Dardanus' and 'Castor and Pol-

lux,' dominates this brilliant epoch with all the

noble pathos and tenderness of feeling that he

was the first to bring into the life of music.

Technically his work left its imprint upon one
of the best periods of French musical history,

the time when the beauty of instrumental com-
position and the varied power, then unknown,
of the orchestra, asserted their harmonious in-

fluence.

.\fler Rameau's death two other illustrious

names lent glory to the close of the i8th cen-

tury—those of Monsigny and Grt'-lry. If the

work of these two musicians, one of whom,
Gretry, had a very adequate conception of dra-

matic truth and movement, does not sensibly

elevate French tradition, at least it maintains

therein a just solicitude for natural expression

and sincerity. It was precisely this commendable
solicitude that Mehul was a little later on to

make his own, heightening it by the inspiration

that he imbibed from the heroic spectacle of

the great popular episodes of the Revolution.
French music of the I'Jth century retained

the complex impressions of preceding epochs
and, accordingly as the perverted taste of the

multitude or the creative originality of great

artists predominated, it reflected cither the
preference of the masses or the choice of the

classes. In fact, all the different impulses that

impart such brilliancy and tone to this century
may be found mirrored in its music, being in-

terpreted by various temperaments, some of
which were among the finest identified with
French art. The epopoeia of the F'irst Republic
found in Mehul its most veracious and enthus-
iastic historian. An ardent admirer of Cluck,
whose noble sincerity touched his heart,

Mehul, well known to the men of his time,
offered a miscellany of passion, valor and in-

genuity that raised his work to the level of
lyric composition. Undoubtedly the hynms that

he composed during the troublous times of the
Revolution savor a httle of the grandiloquent,
pompous air that it w-as the custom to impart
to the smallest eff'orts in the line of creative
thought. Tliis is also the case with his opera
'Joseph,' which impels emotion because of the
clearness, breadth and simplicity of its style.

Besides, it was at this time when Italianism was
so prevalent, that Mehul ably defended the tra-
ditions of Gluck, and for this reason alone
should he claim our allegiance.

lie and Gossec were the last representatives
of this sober classicism, and Mehul struggled
against the "maestri" with whom the versatile
mtdtitude, tired of heroism, began to be in-

fatuated. But he seemed powerless against a
fatal reaction. A brillant society eager to be
restored to luxury and splendor and to be
pleasantly entertained, required a rapid, showy,
flattering sort of art which was introduced by
fascinating Italian virtuosi, and Rossini and
Spontini, assisted by Boieldieu, .-\uher and
Hcrold, transformed it and adapted it more
closely to French style and taste, thus definitively
naturalizing it. Of the Italians who invaded
French theatres. Rossini was the most spiritual
and most skillful. His cleverness, although ex-
treme, was never enervating; he was both ele-
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gant and versatile and his quick, piquant music
exerts a seductive influence to which one
readily surrenders. If, where he aspires to

genuine pathos, as in the opera 'Guillaume Tell,'

Rossini's stj-le is stilted and bombastic, in the

score of *I1 Barbiere di Siviglia' he is fanciful,

sprightly and eminently graceful, although a
bit vulgar, hence his prolonged popularity.

But as much may not be said of ^leyerbeer,

who, like Rossini, won enthusiastic recognition on
the French lyric stage. Although a native Ger-
man, he inherited neither the heart nor the

disinterested sincerity of the Latins nor the

passionate, daring ardor of which the musical

German is such a -worthy exponent. Anxious
to please, rather than to be original or to intro-

duce novelties, he certainly knew how to cater

to the taste of a public that wanted nothing but

brilliant fiction. This rapid composer, to whom
we owe 'Les Huguenots,' 'L'Africaine,' 'Le

Prophete' and so many other productions, was
also—the two attributes being singularly com-
patible—a technician of consummate skill; but

these attributes seem rather to envelop

than permeate his pompous, diversified music,

somewhat grand at times and of which the great

Schumann said: «It is all composition, out-

ward show, hypocrisy !»

Rossini, an Italian, and Meyerbeer, a Ger-
man, were, therefore, the admitted masters of

the hour and the leaders of French musical
fashion. Frenchmen unhesitatingly acknowl-
edged the supremacy of these two foreigners

over our dramatic music ; and, at the time, the

utter superficiality of contemporary life was
more conducive to the discouragement than
to the stimulation of artistic vocations. Of a
care-free, brilliant temperament, the French
adopted the course that seemed to beckon them
to success, and as music of the touching, more
learned type was not wanted, they produced
comic opera.

What, then, should be retained of this pe-

riod that w-as so poor and yet so well filled

with musical history? Boieldieu, Auber, Herold
and Adam labored to endow our stage with
animated, pleasing productions which breathed

more or less of grace, sentiment and color.

Some were successful in this line, notably
Boieldieu, whose 'Dame blanche,' M. Alfred
Bruneau says has «much easy cleverness, chiv-

alrous charm and spiritual sentimentality," and
Auber, who was the merriest, the smartest and
most garrulous of all.

In order to conform to a mawkish conven-
tionality French music had, as it were, to be-

come subservient to the mediocrity of the pub-
lic to which it catered, hence it was but timely

that a powerful personality, revolting against
the fashion and spirit of contemporary society,

should transfigure it by imparting to it a love
of strength and life. It was the hour of Ro-
manticism. . . . What Victor Hugo was to do
for literature, what Gericault and later Dela-
croix were to accomplish for painting, Hector
Berlioz did for music. It is to him that, in this

century, French inspiration owes the most fa-

mous and the most fruitful if not the finest of
its tendencies.

Ardent, passionately fond of strife, Berlioz

carried into it unparalleled enthusiasm and in-

dependence. The multitude treated him with
indifference or hostility, but he stood his ground
and each of his works continued to broaden
the narrow limits within which, before his time,

French music had been confined. Spontaneously

he supplanted the affected elegance of his pred-

ecessors, their nervousness, their conventional

agitation and the pavertj' of their musical re-

sources, by a cordial sincerity, a pathetic sen-

sibility, an ardent, noble inspiration, and a

wealth of technical invention that place him
first among our syniphonists. The majestic

'Symphonic fantastique' and the terrifying

'Requiem' bespeak the excellence of his descrip-

tive genius and lyric ability ; the beautiful 'En-
fance du Christ,' calm and peaceful as a fresco,

shows us what a tender, delicate painter he can

be, but it is in the 'Damnation de Faust,' and
even more so in the "Troyens,' that his full

talent manifests itself. In these works he is no
less compassionate than severe. He seemed to

have inherited from Gluck a majestic and tragic

simplicity in expressing the griefs or hopes of
mankind. He was known as a trembling ob-

server, an ardent, audacious delineator of the

nature which he understood how to portray
with a thousand daring orchestral strains then
unknown, and we behold him posing as a de-

picter of the the human heart!

Underestimated during his lifetime, Berlioz

nevertheless ruled the future of French music.

If he did not inspire those who came after him,

at least the example of his work impelled them
to turn to nature and to life. Thus it was with
Felicien David, composer of 'Le Desert,' that

melancholy, expressive work, with Ambroise
Thomas and Charles Gounod, the author of
'Faust' and of 'Mireille,' a pleasing musician
w'ith an easy, attractive stj'le, and of whom Al-
fred Bruneau said that «he had created a Ian-

gauge of tenderness that was deeply agitating.»

Finally came the admirable Bizet, another
undervalued genius. The genuine candor, vi-

vacity, daring, passion and sincerity that gave
the French mind its individuality, fell to the

lot of the composer of 'Carmen.' But it was
only at his death that these were observed, and
it was a tardy enthusiasm that was shown for

the scores—masterpieces indeed—of 'Carmen,'
wherein brilliancy and dramatic truth abound,
and of 'L'Arlesienne,' which breathes of tender-

ness and life.

Two movements to which French music
owes some of its most beautiful strains seem
to have been simultaneously under way during
the last 25 years of the centurj'. The one, illus-

trated by names that are justly celebrated and
popular, is characterized by the advancement
of dramatic music; the other, perhaps more
glorious, although less well known, is the re-

vival in France of the symphony. The excel-

lence of the former was attained through the

efforts of Reyer, Massenet, Saint-Saens, and
later still through the labors of Bruneau, Gus-
tave Charpentier, Leroux and Erlanger, whereas
the latter movement has been immortalized by
the names of Cesar Franck, of Lalo and of C'^a-
brier, while Vincent dTndy, Paul Dukas, Guy
Ropartz, and a few others have made its in-

fluence felt down to date.

In the line of dramatic music few countries
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have been able to show such a diversity of tem-

peraments, and this is attested by the efflores-

cence of the \vorl<s that have rendered the

French lyric stage peerless. To be sure, these

great operatic composers could not all boast of

being innovators ; some yielded complacently

enough to tlie exigencies of a public that loves

ease above all else, while others were powerless

to withstand those influences by which their

individuality was sometimes circumscribed.

It is in this sense that Reyer may be said to

have been the first disciple of Richard Wagner
in France. While it is true that the author of

'Sigurd,' a sincere, energetic musician, seems
to have inherited from Wagner and Berlioz, as

also from other sources, a love of pathetic

sonority, dramatic passion and picturesque col-

oring, he is nevertheless an essentially French
composer. If he has not Wagner's decided Ger-
man labyrinthian scope and the heroic, master-

ful touch which, at times, cause the master-

pieces of this genius to assume titanic propor-
tions, he tempers his romantic tendencies by a
thoroughly French sense of equilibrium and
equipoise. Moreover, whatever Reyer may lack

in the way of grandeur, he makes good in that

of sense and clearness. The score of 'Salamm-
bo.' emotional, strong and remarkably well

carried out, is a most eloquent example of the

order that he knows so well how to preserve

in his noble, forceful lyricism.

If, like Wagner, Reyer desires to impress
and to aflfect, Massenet seeks only to captivate,

which he does by easy means. Diffuse, sensi-

tive, elegant and refined, he appears as the re-

storer of gallant music, the best musical inter-

preter of delicacy and grace. 'Manon,' 'Esclar-

monde,* "Thais' and 'Ariane' manifest the

skill with which he portrays the charm and the

sensualism of love. His talent, however, is

rather meagre. Alth.ough deeply appreciative

of the eloquence of melody, he is hardly a sym-
phonist. He sings and the orchestra dutifully

sustains his song. With the exception of
'Marie-Madeleine,' which is perhaps his most
beautiful work, his operas seem to be princi-

pally suites, although often exquisite ones, of
"accompanied airs.»

On the other hand, Camille Saint-Saens, who
is a .symphonist in the fullest sense of the word,
likewise belongs to one and the other of the
summary classifications heretofore indicated. A
fascinating technician, conducting with rare
power and marvelous presence of mind that
many-voiced instrument, the orchestra, he has
some of the finest qualities of the classic

French mind: clearness, proportion, and will.

He may be accused of lacking the spirit and
adventurous freedom that is generally peculiar
to men of genius and, reasonably enough, he
may also be said to be more scientific than pas-
sionate or humane, but he is none the less a
master.

In the 'Symphonie en Ut avec orgue,' and
in some of his symphonic poems—expressive
forms to which he was for a long time de-
voted—he gave forth his full power, and we ad-
mire the breadth and case of his constructive
and logical ability. In 'Henr>' VIII.' and 'Sam-
son et Dalila' he is the ardent dramatic com-
poser who, with consummate skill, places the ex-

pressive resources of the sj-mphony at the serv-

ice of theatrical action. Saint Sa<:ns deserves to

be called, above all, a great liarmonist.

But the mention of these three great names
that reflect such honor upon our dramatic

music at once calls up others, as, of late years,

there have been many able contributors to this

very French form of lyric art. Alfred Bruneau,

the austere, pathetic composer of 'Messidor,'

'L'Attaque du Moulin' and 'L'Ouragan' ; Gus-
tave Charpcntier, to whom we are indebted for

'Louise' and those beautiful symphonic pages

of the 'Vie du Poete' and the 'Imp^ressions

d'ltalie,' impregnated them with a vivid, real-

istic romanticism ; Bourgault-Ducoudray, Le-

roux, P. L. Hillemachcr, Vidal and many others

have devoted their splendid, expressive talents

to the French lyric stage.

But, side by side with the advancement, how-
ever glorious, of lyric drama, came the mag-
nificent revival of the symphonj' in France.

Whilst the dramatic composers were contrib-

uting to the stage beautiful works which, pre-

sented in the effective setting of light and deco-
ration, imparted to the plastic art a share of
their expressiveness, there appeared on the

scene Cesar Franck, a man of simple, calm,

emotional genius. Although in his day he also

wrote the memorable dramatic poems 'Ruth,'

'ReDecca,' and 'Les Beatitudes,' that were pure
and luminous as the Gospels, Cesar Franck en-

nobles and simplifies music by restricting its

horizon to the human heart. If he robs it of
some of the picturesque descriptiveness that is

one of its most attractive charms, it is to render
it more sensitive, more humane, more chaste, it

is the better to harmonize it with the misery,
the hope, the blighted aspiration of a soul
straining after the infinite. All the woes, all

the joys that in turn can depress or animate
the heart of a man, when he is a believer and
a genius combined, are described by Pascal in

a few lines which, to perpetuate them, Cesar
Franck put to music. He wrote a sonata,
selections for organ and piano, a quartette,
and a quintette, all exhaling passion, grief and
faith, also a Symphonie and Chorals which are
ardent, despairing, divine and may be said to

be admirable dramas without words.
This power of symphonic expression that in-

dicates Cesar Franck's masterful talent, char-
acterizes the work of two other composers,
Edouard Lalo, and later, Chabrier, who, like

Franck, were not duly recognized in their own
time. Lalo's 'Symphonic espagnol' and 'Na-
mouna,' and Chabrier's 'Gwendoline et
Briseis' attest, under different temperaments,
marvelous polyphonic richness. Saint-Saens,
Lalo and Chabrier were, it seems, the first in
France to extend to the stage that new form
of lyric expression wherein the orchestra be-
comes nnt the complement of song, but the very
soul of the production.

Cesar Franck's excellent artistic perception,
the serenity of his life and the philosophical
example of his work were no less ennobling
in their influence than was his musical genius,

and to all who have approached him this mas-
ter bequeathed some of his earnestness, his

depth, his discipline and his dignity. They have
inherited his faith in pure music, and to-day
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they zealously propagate French symphonic tra-

dition, on the stage as well as in concert. Vin-
cent d'Indy, the most faithful of all to these

teachings, has elicited applause for 'Fervaal'

and 'Wallenstein,' strong, serious works in

which musical power equals character. To
Guy Ropartz we are indebted for Psalms and
a fine Symphonie. Paul Dukas, the most
personal, has pushed orchestral science and the

power of independent musical expression to the

extreme limit. In his 'Apprenti Sorcier,* which
is dazzling, abstruse and heavy, intelligence

eclipses sentiment.

However, it were rash to claim that the

latest French music still bears the impress of

Cesar Franck's moral and technical influence.

On the contrary, it displays a brilliant individ-

uality and a contempt, lucky at times, for the

traditions of the masters. Of all these musi-
cians, the strongest, the only one who now de-

serves notice, is Claude Debussy, whose ar-

dent, subtle, expressive music is that of a pagan
and a sensualist quite destitute of humanity,
as understood by Beethoven; it excites more
sentiment, is more penetrating and more mys-
terious than any others and seems to assimi-

late the bewitching charms of nature that it so
adniirably reveals. 'L'Apres-midi d'un Faune'
and 'Pelleas et Melisande' represent two impor-
tant dates in the history of French music, and
will probably prelude a renaissance of the de-
scriptive music in which France has always
excelled.

Bibliography.—Coquard, 'De la musique en
France depuis Rameau' (i8gi); Fetis, 'Biog-
raphic universelle des musiciens' (1900) : Vitet,

"Etudes sur I'histoire de Tart' (1895) ; 'Histoire
generale de la musique' (1890).

P.\UL-Louis Garnier.

14. France—The Drama. Dramatic art,

more than any other, is the reflex of its time
and surroundings and the mission of the stage
has ever been to reproduce, after duly magni-
fying them, those sentiments and ideas that
have exerted the strongest influence over the
mind of a people at each successive period of
its history. This has been the case in France,
as elsewhere, and to follow the evolutions of
the French drama is to trace those of French
society itself.

In the Middle Ages mysticism and religion
were the foundation of popular life, hence the
stage was eminently religious and its mys-
teries and miracle plays depicted Scriptural leg-

ends and the Passion of Jesus Christ. But,

by degrees, profane life reasserted itself and
engendered the Gallic spirit pervading the al-

legorical satires and moralities. The gay farce,

'L'.'^vocat Pathelin,' is a standard model of
this style.

The Renaissance being the revival of antique

types, dramatic themes were thenceforth taken
from Greek tragedy and Latin comedy instead
of the Bible, and this revolution begim by Jo-
delle and Robert Garnier in the i6th century,

was carried into the 17th first by Rotrou and
then by Corneille. being finally completed by
Racine and Moliere.

Corneille, sublime and bold, adapts himself
but poorly to the rules set down by Aristotle,
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especially the three unities, but Racine, grace-

ful and pleasing, conforms to them wonderfully

well. Classicism is largely made up of efface-

ment, if not servihty, and is quite satisfied to

clothe modern characters in antique raiment.

It bids the contemporaries of the great king,

the simple, rugged heroes of Corneille and the

delicately complex heroines of Racine express
themselves in the alexandrines of the classic

stage and presents the psychology of great
chieftains and their love in the guise of Greek
and Roman fable.

Moliere portrays perhaps even more vividly

the period in which he lived. His comedy
wears a mask, his most extravagant farces are
but a shield for the heaviest tragedies. Do-
mestic troubles, conflicting interests or opin-

ions, the delineation of the most unbridled pas-
sions or the vilest conceits are presented to us
in a medium whose efifect it is to emphasize
contrast: his work is in chiaroscuro and he
exaggerates in relief the vices he holds up to

view. An Alceste, a Harpagon, a Tartufe or
an Argan can readily evoke, as the poet says

:

Cette male gaiety si triste et si profonde
Que lorSQu'on vient d'en rire on en devrait pleurer

(A. de Musset).

The l8th century, although rich in ideas,

was poor in dramatic authors. The prescribed
form of ancient art was disappearing and the
new form had not yet been established. Vol-
taire's tragedies lacked strength and his come-
dies were purposeless. Classicism became ex-
tinct. Shakespeare, whose plays were only
clumsily adapted by Ducis and Voltaire, was
no better understood by the public than by
his translators. Sedaine and Diderot were hap-
pier in their bourgeois comedies and showed a
tendency, albeit an awkward one, toward society

comedy by showing up the social and political

conditions of the day, the enactment of the

great bourgeois comedy.
Histrionic literature, as well as all other

kinds, helped to pave the way for the French
Revolution. In spite of the Censure. Beaumar-
chais attacked those men who <'have taken the
trouble to be born, but nothing more," and. in

the imperishable character of «Figaro,» im-
mortalized a type of the populace which had
fallen to be so little and had just begun to de-
mand their old position.

During the revolutionary disturbance the-

atrical representations were an additional spur
to revolt and Marie Joseph Chenier( a drama-
tist of the hour, endowed his heroes with the
souls of sans-coulottes. Toward the end of

the Republic and under the First Empire the

drama in France was neglected as an art; it

failed. The scene of tragedy was far greater

and more real; it was shifted to the battle-

fields of Russia and Germany. Some ver\- ac-

ceptable comedies were written by Andrieux,
Collin and d'Harville, but there was not one
original writer of great drama.

To the 19th century was reserved the glory

of seeing a new form of dramatic art arise.

The influence of foreign literature triumphed
over the classical conventions : Shakespeare and
Byron. Goethe and Schiller were set up against

Corneille and Racine. Unheard-of liberties

were taken ; paraphrasing such as Delille's was



FRANCE—THE DRAMA

scorned ; a spade was called a spade, and that
without any apology. Of course, such innova-
tions raised a storm. Alfred dc Vigny was
hissed for his unvarnished translation of
Othello, and Hugo was severely upbraided for
daring to mention the "private-staircase" in

the first lines of "Hernani.'
Hence the necessary reaction of romanti-

cism. Tragedy was replaced by drama, the
old notion of the unities of time and place

was cast aside, only the unity of action being re-

tained, and heroes were borrowed from mediae-
val legends, the banks of the Rhine, the myste-
ries of Venice or the roinaiiccros of Spain. A
Ruy Bias or an Esmeralda, a Ruy-Gomez or a
Lucrctia Borgia was brought forward and in

some of deMusset's fanciful creations could be
traced the dim outlines of a Perdita or a Ma-
rianne. Nor was this all ; contemporary life

was mirrored in certain Proverbes, the 'Ca-
price, II ne faut jurer de Rien' and in Alexan-
der Dumas' 'Antony.'

From that time onward all varieties of
drama were presented in uninterrupted suc-
cession, but the kind that appealed most strong-
ly to the public was that which depicted con-
temporary society. Emile Augicr pictures to

perfection the spirit of the French bourgeoisie
from 1S30 to 1870, the business man being por-
trayed in the 'Eflfrontes' or in 'Maitre Guerin,'

and the absurdly vain in the character of M.
Poirier, while in 'Vautrin' and 'Mercadet'
Balzac holds up to view the parasites of mod-
ern society.

Belonging to our own day and side by side

with Sardou, who is admirable in stage tech-

nique but only mediocre as a psychologist, and
Labiche, who is a skillful and finished writer

of vaudeville, is Alexandre Dumas, Fils. who
strikes out into problem flays. The problems
that are stirring society to its very depths are

exploited, discussed and analysed; the lime-

light is thrown upon the social status of the

courtesan, the illegitimate child and the girl-

mother, the worlding and the prostitute. The
stage begins to act as though it meant grad-

ually to get a hold on public opinion and to

bring about reforms in legislation and morals.

This last mentioned style of dramatic art

is daily gaining ground and is being strongly

encouraged.
However, it is by no means the only kind

patronized. Indeed, rarely has there been
found in the history of French letters a larger

or a worse variety. Seldom have brutality and
bestiality been more highly indulged than

in the wrestling matches of so-called athletes

and boxers and even bull-fights where the

aesthetic and dramatic character is supposed to

predominate. Seldom, too, does one come upon
literature inferior to that of the concert-cafes

or of certain vaudevilles where all the author's

genius has expended itself in combining sug-

gestive deshabille with ribald joke and indeco-

rous acting. Far too many look upon black-

guardism as the ne plus ultra of dramatic art

and some works, although abounding in humor,
do not escape this ban. But these new theat-

rical fashions which, it must be admitted, are
of foreign origin, are certainly not among the

greatest boons conferred by the craze for
copying foreign models.

However, in them, the undesirable clement
is merely superficial. Our theatrical men have
never been more concerned with the questions
of the hour nor more bent upon catering to
the public taste. For every light operetta and
amusing vaudeville performance we have ten
heavy plays that cause one to think, that start

ideas and are leading toward a radical refurm.

If divorce has given rise to a few humorous
works it has been the theme of a great many
serious ones wherein its advantages and its

dangers have been exploited. We have Paul
Herview showing in the 'Loi de I'Homme' and
the 'Tenailles' woman's present state of sub-
jection; Abel Hcrmant, Emile Fabre and the

Brothers Margueritte, the ones inimical and
the others favorable to the reform, showing us
the family irremediably divided and human
personality emancipaied and reclaimed.

Or again we have Frangois de Curel telling

us in the 'Repas du Lion' of the bitterness of

social strife and in the 'Xouvelle Idole' of
the beauty and severity of science. Then, in

his 'Avaries' and 'Avortment,' Brieux sets

forth the great medico-social problem, daring
to excuse, perhaps even to justify, the killing

of the unborn infant whose coming into the

world would bring naught save shame and mis-

ery to its mother and itself, while in the 'Robe
rouge' the pharisaism of human justice is chal-

lenged. On all sides society is being sum-
moned to the theatrical bar. Again the drama
'Biribi' depicts a revolt against the pcnitcn-

ciers militaircs and the compazines de discip-

line; the popular verdict passed upon the play-

determined the enactment of a reform of the

law as to these compagnies disciplinaires.

A further character of this dramatic reform
apart from the varied and conflicting opinions

it has excited, is that foreigners have been
given generous recognition. The French pub-
lic has made the acquaintance of Ibsen, Tolstoi

and Gehrardt Hauptmann. and under the im-
pulse of younger men Anthony, King Lear and
Julius C.Tesar have been retranslated, fitted for

the modern stage and have shown the French
public a new and hitherto unknown Shake-
speare. Marvellous stage-settings—an imita-

tion of English excess—form the frame in

which the characters of these masterpieces

move and live, but for the historian their in-

terest is that each drama is a revelation to the

public of a new and foreign spirit.

Judging from the present, the future of the

French stage may be easily conjectured, .^t

no other time has it manifested such efferves-

cence, such vitality, and the French world at

large is subject to no more powerful influence

than that exerted over it by the stage. It is

the chief literary expression of our time and
bids fair to remain so for long. See Dr.\ma.
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15. France—The Army and Navy. The
President of the Repubhc controls all land and

sea forces. He appoints officers of all grades

and presides over the council of national de-

fense, which includes the President of the Cab-

inet Council, the Minister of War and Minis-

ter of the Navy with their chiefs of staff, the

Minister of Foreign Aflairs and the Minister

of Finance.
Military expenses are annually estimated in

the budget (a statement of national income and
expenditure), and in 1906 they amounted to

718,690,800 francs for the War and 325,000,000

for the Navy Department.

THE .^RMY.

The Minister of War is the head of the

administration of the Army. He is assisted

by a general staff comprising four departments,

devoted respectively to mobilization and general

organization, the investigation of foreign ar-

mies and of the theatres of operation, arrny in-

struction and military operations and military

transportation; and three sections, namely, the

stafif personnel, the historical, and the African
section.

A geographical service insures the making
and publishing of topographical maps dealing

with France, Algeria and foreign countries.

The chief of staff is assisted by three im-
mediate subordinates, one of whom conducts
the geographical service.

The Central Administration of the Army
includes the several branches of the War De-
partment : infantry, cavalry, artillery, engineer-

ing, administrative services, the «powders and
saltpeters," medical service, colonial troops and
the controle service, which verifies ministerial

orders, decrees, etc., for the entire service.

In the study and investigation of plans and
reforms the Minister is still further assisted

by several technical boards, committees and
sections. He is president of the Conscil siipe-

rieur de la guerre (a board that deliberates on
questions of mobilization, concentration, sup-
plies, etc.), the vice-president being the com-
mandant selected from the principal groupe
d'arinees (i. e. all the armies operating in one
theatre of war and under the supreme com-
mand of one general), the other members of
the board consisting of eight generals with high
commands in mobilization, and also the chief
of the general staff.

The Army comprises the active army and
its reserve, the territorial army and its colo-
nial troops.

Recruitment.—Every Frenchman owes his
country personal military service which is

equal for all. It is of 25 years' duration, two
of which must be spent in the active army, 11

in the reserve of the active army (with two
calls to four weeks' drilling) ; six in the ter-

ritorial army Cone call to 15 days), and six
years in the reserve of the territorial army (one
call to one day).

Annually, all young men who, before Jan-
uary I have completed their 20th year, are
called to the army. Those who are or who
have become unfit for armed service are class-

ified in the services auxiliaires (any services per-
formable by noncombatants) and are assigned
to duty in the depots du territoire, in the de-

partments, in the artillery, engineering and in-

tcndancc establishments, etc.

Besides those summoned to enter the serv-

ice the army counts a certain number of re-en-

listed soldiers. Corporals, brigadiers and sol-

diers may re-enlist for one year, 18 months, two
years, two and one-half years and three years.

The noncommissioned officers of the metro-

politan or home troops and all the soldiers of

the colonial troops may re-enlist for four or

five years, until they will have completed 15

years of service.

Territorial Organisation.—With a view to

the recruitment, mobilization, organization and
assignment of troops, France is divided into

19 «military districts') numbered from I to 20

(Algeria-Tunis being the 19th). The head-
quarters are at (i) Lille; (2) Amiens; (3)
Rouen; (4) Le Mans; (5) Orleans; (6) Cha-
lons; (7) Besangon; (8) Bourges ; (9) Tours;
(10) Rennes ; (11) Nantes; (12) Limoges;
(13) Clermont-Ferrand; (14) Lyons; (15)
Marseilles; (16) Montpelier; (17) Toulouse;
(18) Bordeau.x; (19) Algiers; (20) Nancy.

Paris and Lyons are the seat of special

militarv government.
Each of these military districts (except the

19th) is subdivided into eight smaller districts

(four in the 6th and 20th), each of which cor-

responds to an active regiment, a regiment of
reserves and a territorial regiment of infantry.

Each regiment has a permanent place for

mobilization, where the men required for active

service meet and where the regiment's supplies

and rolling stock are kept. It draws its re-

servists from a certain limited district which
is its regional subdivision for reserves.

With a few exceptions France is divided
into as many of these sub-districts as there are
units of organization in each arm (145 for

the active infantry, reserve and territorial regi-

ments).
In every regional subdivision a recruiting

bureau directs the men of the reserve and of
the territorial army, assembles them for drill

and summons them for mobilization.
The military districts answer as regional

subdivisions of reserves for their brigade d'ar-
tillerie (two regiments to each corps except
the 6th) ; the cavalry, engineering, light in-

fantry and zouaves have special limited subdi-
visions.

Hierarchy and Recruitment of Officers.—No
one can be admitted to a grade unless
some form of military duty be connected with
it ; the duty is distinct from the grade. Colo-
nels make appointments to the rank of corporal
or brigadier and petty officer ( sergeant, ser-
geant-major and adjutant in the infantry and
engineering; sergeant, sergeant-major and ad-
jutant in the other arms). Officers are pro-
moted by order of the President of the Repub-
lic.

Officers are recruited (i") From the petty
officers admitted after competitive examina-
tions to the military schools of St. Maixent for
the infantry, Saumur for cavalrv-. Versailles for
artillery, engineering and the train, and who.
after a year these schools, pass a successful

graduation examination. (2) From the young
men who. after a competitive examination, are
admitted to the Polytechnic (artillery and en-
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ginccring) and the School of St. Cyr (infantry officering of the corresponding regiment of the

and cavalry), and who, before entering these reserve, 30 battahons of hght infantry with six

schools will have linished a year's service in companies (12 being Alpine battalions); four

the regiment. regiments of zouaves with five battalions of

The oiUccrs of the reserve of the acth'C army four companies, plus two depot companies;
are recruited from the young men admitted to four regiments of Algerian ritlcs with six b.it-

:ertain schools—the Ecoles forestieres for talions ; two foreign legions with six liattalions
;

training administrators of the forests belong- live battalions of light infantry for African serv-

ing to the stale and to the communes; the ice; four companies for the Sahara oases;

Ecolc des nuinitfaetitres for training private four conipagiiics de discipline (punishment
engineers and manufacturers; the Ecole des companies); one regiment of the Paris lire

mines, w-hich cannot be entered save after a brigade with two battalions and six companies,

stage in the Polytechnic and the Ecole des Ports The regiments of metropolitan infantry are

et Chaussees (in which former Polytechnic stu- grouped into 80 brigades and 40 divisions, num-
dcnts arc prepared for civil engineering) and bered from I to 42 (numbers 37 and 38 being

after having completed a year's service in a missing).
regiment, and also from those of the contin- The Cavalry comprises 89 regiments with

gent who, agreeing to take three supplementary live squadrons; 13 of Cuirassiers, 31 of

periods of training during their stay in the re- Dragoons, 21 of liglit cavalry, 14 of Hussars,
serve, submit to a competitive examination at six of light cavalry for African service, and
the end of their first year of service. The stu- four of Algerian cavalry. Tlie regiments sta-

dents then follow a special six months' course lioned in France constitute 19 cavalry brigades

in the regiment, and if at its completion they attached to the army corps and eight independ-

pass a successful examination, they fniish their cnt cavalry divisions composed of two or three

fourth year of service as officers of the reserve, brigades.

In time of peace, promotion in the active The Artillery includes 18 battalions of ar-

army is made in the following manner : all tillery having a variable number of batteries,

sub-lieutenants having held that office for two the total being 113, and 40 regiments of field

years become lieutenants. The promotion is artillery constituting 20 brigades (one to an
made one-third by selection and two-thirds by army corps), with 442 mounted, 52 horse and
seniority for the rank of captain, and half by 14 mountain batteries. The regiment numbered
selection and half by seniority for the rank of lowest in each brigade usually has 12 mounted
major of infantry or major of artillery. To batteries forming two half regiments (with two
the higher grades, those of lieutenant-colonel, groups of three batteries each), each assigned
colonel, major-general and lieutenant-general, to one of the two divisions of the army corps,

promotion is by selection. The other regiment, which generally has three
Make-up of the Active Army.—The active groups of three mounted batteries and one

army comprises metropolitan or home and colo- group of two horse batteries, constitutes the

nial troops. It has a total strength of about corps artillery of the army corps. Two horse
28,000 officers and assimiles (i. e. noncombat- batteries are attached to each of the eight in-

ants ranking as officers), 528,000 corporals and dependent cavalry divisions. The artillery in-

privates and 123,000 horses. eludes, moreover, 10 companies of artificers or
The fteiidiirmerie is 24.000 strong; the in- laboratory men and three companies of work-

fantry about 350,000; the cavalry 60.000; the men.
artillery 72,000; the engineering 13,000; the The field batteries have four guns of
train 6,800, and the administrative troops are 75m/m. Besides the troops, the special artil-

14,700. lery staff, assisted by administrative artillery

At the head of the great units is the staff officers, is destined for the service of estab-

of the army, the first section of which includes lishments (schools, arsenals, etc.).

1 10 lieutenants-general and 22 majors-general, The Engineering branch of the army com-
on the active list or unemployed. prises a special staff and seven regiments, six

The second section is formed of generals of engineer soldiers and one of railroad en-
placed in the reserve. gineers : that is, 26 battalions, 20 of engineer

The personnel of the staff service is made soldiers, three of railroad engineers, one of
up of officers not on the rolls of a statutory jeronauts, one of telegraph operators and one
organization (640 at most in time of peace) detailed to service in Algeria. The train in-

who have successfully followed the course at eludes 20 squadrons of three companies. The
the War .-Xcademy and have received the staff administrative troops consist of 21 sections of
college certificate. clerks for staff and recruiting duty, 25 sec-tions

Troops.—The Infantry is composed of 163 of workmen, mechanics, etc., and clerks, enlisted
regiments, of which 145 are called subdivi- as such, for military service, and 25 sections of
sional, that is to say, drawing their reservists hospital orderlies.
from one of the regional subdivisions, having The Gendarmerie embraces 27 departmental
three battalions of four companies (some have legions and the j^cnrfar/iienV of the city of Paris,
a fourth battalion with a variable number of which has three battalions of infantry and four
companies) ; the 18 other regiments with four squadrons of cavalry.
battalions are called regional because, for re- Besides the troops, must be included the
cruiting purposes, they draw from a military personnel of the various services ; of the con-
district. trdle service (whose duty it is to watch over

The subdivisional regiments have a super- and inspect the administration or the gestion) ;

numerary staff of field officers, eight captains the intendance, the medical service, the corps
and four lieutenants, who contribute to the of administrative officers, the 'veterinarian corps.
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the "powders and saltpeters," military justice,

the interpreters' corps, etc.

Rcscrze Troops.—These comprise 145 regi-

ments of infantry and three battalions formed
of the supernumerary officers of the 145 sub-

divisional regiments of the active army, and
the officers, corporals and privates of the re-

serve; 30 battalions of reserve chasseurs; 40
regiments of reserve cavalry ; 41 reserve squad-
rons ; and, to each artillery brigade, 12 reserve

batteries, namely, 216 battalions.

Colonial Troops.—These are connected with

the War Office and destined, principally, for

the Colonies. One part constitutes in France
an organized army corps of three divisions.

The Colonial troops are distributed as follows

:

France: 12 regiments of infantry, three of

artillery, five companies of workmen and one
company of artificers or laboratory men.

Judo-China: Four regiments of infantry,

four of Tonkinese rifles, two of Annam rifles,

one battalion of Chinese rifles, one of Cambo-
dian rifles, two regiments of artillery and two
mixed companies of workmen and artificers.

Eastern Africa: One regiment of infantry,

three of Malagasy rifles, one of Senegalese

rifles, one of artillery and two companies of

mixed workmen.
Western Africa: Three regiments of Sene-

galese rifles, one of Congo rifles, one battalion

of Zinder rifles, one regiment of artillery and
one company of drivers.

China and China Reserve: Two regiments

of infantry, one of Tonkinese rifles.

Tlie Territorial Arniy.—The troops of this

army may, when mobilized, be detailed to gar-

rison fortresses or fortified town posts, lines of

halting-places, strategic points and coast de-

fenses. They may also be formed into brigades,

divisions of the army corps destined to remain
in the field, and finally may be drafted as part

of the active army.
Tlie Infantry comprises 145 regiments of

three battalions, that are connected with the

active corps of their subdivision, seven battal-

ions of light infantry with four companies (on
the Alpine frontier) and 10 battalions of zou-

aves (Algeria).

The Cavalry varies in the number of squad-
rons which it allows to a military district, there
being usually one squadron of Dragoons and
one of light cavalry and three territorial squad-
rons of light artillery for African service.

The Artillery in an army corps consists of
two territorial groups, each corresponding to

one of the active regiments of field artillery,

and IS territorial groups of foot artillery dis-

tributed among 11 military districts (on the
frontiers and seacoasts).

In each army corps there is also formed a
battalion of engineers and a territorial train

squadron.
Finally, to these troops must be added 31

battalions of custom-house inspectors, seven
' battalions, 19 companies and 14 sections of cus-
tom-house inspectors detailed to duty at fort-

resses, 45 active companies and 16 sections of
chasseurs forcstiers (riflemen recruited, on mo-
bilization, from the personnel of the forestry

department), and three companies and 25 sec-

tions of chasseurs forestiers assigned to fort-

ress duty.

THE NAVY.

The Minister of the Navy is assisted by a

general staff composed of three sections. The
object of the first is the study of foreign naval

forces and coast defenses. Among the duties

of the second is to arrange for the defense of

military ports, naval strongholds, metropolitan

and colonial coasts, to secure coast protection

by submarine-mines and to look after the tor-
•

pedo and submarine flotillas. Finally, the third

section superintends the preparations for mili-

tary and naval operations, the mobilization of

the fleet and all that concerns naval training.

Besides the general staff there is a hydro-

graphic service comprising seven sections.

The Administration of the naval forces in-

cludes: (i) The department of the armed fleet

(personnel and administrative services); (2)

The building department of the fleet, compris-

ing the branches of naval architecture, naval

artillery, hydraulics and batimcnts civils. We
must add tlie departments of finance and comp-
tabilite (accounts), controle (keeping of muster-

rolls, etc.), navigation and maritime fishing, and
the establishment called Invalides de la Marine.

The principal schools in which the cadres

and specialties are taught are : the Naval
Academy, naval school, school for midshipmen,
for torpedo gunners, for torpedo officers and
engineers for sea-coast practice, for practical

gunnery and steerage, for armed seamen, for

paymaster cadets (administrative), for medical
service, etc.

The Navy establishments outside of military

ports and navyyards are the foundry at Ruelle,

the artillery factory at Indret for machines and
boilers, and the iron works at La Chaussade.
Moreover, the Navy places some of its orders
with private business concerns.

Territorial Organization.—For the adminis-
trative service of ports and the governing of
young men under inscription maritime (naval
registration) the coast of France is divided into

five arrondissenients maritinies, with headquar-
ters at the five military ports of Cherbourg,
Brest, Lorient, Rochefort, and Toulon.

Algeria and Tunis form a sixth naval dis-

trict.

Each arrondissement is divided into two or
three sub-districts, the latter having headquar-
ters at Dunkirk, le Havre, Cherbourg, St. Ser-
van, Brest, Lorient, Nantes, Rochefort, Bor-
deaux, Marseilles, Toulon, and Corsica.

Each sub-district is under a paymaster, who
has charge of the quartiers, while in each qiiar-

tier resides a passed assistant or assistant pay-
master of the Navy, commissioner of the in-

scription maritime, who has for his special

agents seamen exercising police duty in the
maritime domain, also coast-guards and naval
gendarmes.

A vice-admiral or maritime prefect is at the
head of each of the five arrondissenients mari-
times, his authority extending along the coast
line of the arrondissement and over all the de-
partments represented within the territorj' that

he governs.

He is assisted by a rear-admiral, chief of
staff in charge of the navy-yard, a resident com-
missioner, a chief of naval ship-building, a chief
of hydraulics, a director of submarine defenses
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in charge of torpedoes and torpedo-boat sea-
coast defense, a director of mouiviiwnt du port
(i. e. of vessels entering and clearing of the
port), a chief of artillery and a chief medical
officer.

All these officers, except the director of ves-
sels entering and clearing the port, form a part
of the administrative council of the navyyard.

The navyyards include a central shipbuilding
factory, docks, dry-docks, covered or uncovered
ship-yards, magazines and workshops. They also
provide storage for disarmed or reserve ships.

The reserve ships are ist, 2d or 3d class,

according as their armament fits them for set-
ting sail in 8, 15 or 30 days.

In each of the live great military ports is a
station for reserve men and dispoiisibles (un-
attached men) of the navy.
Sea Forces.— (a) Personnel.—The personnel

is made up of staffs and crews.
The staffs are composed of 2,050 naval offi-

cers, 327 engineers, 153 naval ship-builders, 27
hydrographers, 253 paymasters, 344 surgeons,
54 apothecaries.

There are, moreover. 364 reserve naval offi-

cers. The crews comprise the officers of in-
ferior rank, quartermasters, sailors, engineers,
etc., numbering about 53,000 strong and assigned
to duty along various lines, viz. : practical gun-
nery, musketry, steerage, mancEuvring, carpen-
try, sailing, and caulking.

Naval officers are recruited from four
sources: (i) From the naval school, into
which, after a competitive examination, young
men from 14 to 18 are received. At the end of
two years they are named naval cadets, and
after a year at sea become midshipmen; (2)
From the Polytechnic, which furnishes four
midshipmen a year; (3) From the petty officers,

who, after an examination, are appointed en-
signs ; (4) From deep-water captains, admitted
as auxiliary ensigns and who may become com-
missioned ensigns.

Midshipmen, after two years' service in that
grade, become ensigns.

For the grade of lieutenant it is necessary
to have served two years at sea as ensign, pro-
motion being one-third by selection and two-
thirds by seniority.

For the grade of commander promotion is

half by selection and half by seniority, and for

the higher grades of captain, rear-admiral and
vice-admiral, it is now by selection only.

Recruitment.—The annual quota of naval re-

cruits is jointly supplied by the inscription mari-
time in conjunction with voluntary enlistments
and the applications made by young men to the
recruiting board.

All fishermen and men engaged aboard mer-
chant ships are on the inscription maritime and
are bound to naval service; they number about
100,000.

Between the ages of 18 and 50, those on the
inscription maritime are at the disposal of the
State ; before the age of 20 they cannot be called

tc active service except in case of war and by
order of the President of the Republic, but once
they have attained that a.ge, if they have not
entered the navy before the legal date set for

such entry, they must submit to a seven years'

service, including five years of active duty
and two of disponibilite ("status of men allowed

to return to their homes before the completion
of their full term of service"). The five years'

duty includes an active service of variable

length, not exceeding three years, most of the

time being spent in respite^ exemptions, or un-
limited leave of absence. During the reserve

period, the inscrits (those registered on the
inscription maritime) cannot be levied unless by
order of the Head of the State.

The inscrits enjoy certain privileges ; they
are exempt from the droit de palente (license

tax), the rcdezance pcrsoncllc (rent-tax), and
they have the temporary grant of parts of the

shore, are given pensions and receive pecuniary
aid from the Caisse des Inz'atides.

The administration of the inscription mari-
time is conducted on the sea-coast according
to arrondissements, sub-arrondissements, and
qitarticrs in charge of naval paymasters.

'

There are two classes of reserves in the

maritime army: (i) The reserves of the naval
crew; (,2) The inscrits maritimcs.

The reserves of the naval crew are those
who have voluntarily enlisted in the naval army
or hav'e been assigned to it by the law of re-

cruitment and remain thus assigned for 10 years
from the date of their entrance into the service.

In time of peace inscrits from 25 to 35 not in

actual service may be recalled for two periods

of four weeks' practice.

(b) Vessels.—The naval fleet comprises 35
battleships, 9 of which are in reserve, i is on
trial and 10 are in the course of construction; 26
armored cruisers, 7 of which are in the reserve,

2 on trial and 4 in the course of building; 25
1st, 2d and 3d class cruisers, 14 of which are
in reserve; 58 torpedo-catchers, 15 of which are
being built ; 19 gunboats, 8 of which are ar-

mored
; 9 despatch boats ; 9 torpedo gunboats,

40 seagoing torpedo-boats; 215 1st class tor-

pedo-boats, 70 of which are being built ; 40 2d
and 3d class torpedo-boats; 39 submarine boats,

14 of which are in the course of construction,

and 45 submersibles, the greater number in the
course of building.

The vessels are distributed: (i) Between the
squadron of the Mediterranean and the Levant

;

that of the North and the naval divisions of Tu-
nis, Algeria, the Atlantic, the Extreme East, Indo-
China, the Indian Ocean and the Pacific; (2)
Between 14 torpedo flotillas : 2 of la Manche,
3 of the Ocean, 5 of the Mediterranean, 2 of
the China Sea, I of the Indian Ocean and I of
the Atlantic. Besides the torpedoes, which vary
in number, these flotillas generally carry i tor-

pedo gunboat and i or 2 torpedo-catchers. (3)
Between 6 submarine flotillas : 2 of la Manche,
I of the Ocean, 2 of the Mediterranean, and i of

Cape St. Jacques Saignon, an important point

d'appui.

Submarine mines, batteries, lines of torpe-

does, etc., protect these points d'appui of the

fleet which serve as a base of operations and
are Cherbourg. Brest, Lorient, Rochefort. Tou-
lon, Bizerta (Tunis), Saignon, Fort de France
(Martinique), Diego Saurez (Madagascar).

Finally, the coasts are protected by 12 iron-

clad coast defense vessels. To the ships here-

tofore enumerated we must add II gunboats, g
torpedo launches, 12 transports, 6 az'iso trans-

ports and small vessels used for port service,

stations and schools.
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The number of guns on board the different

vessels of the fleet is about 3,700.

LlEUTENANT-CoLOXEL RoLLIN,
Of the General Staff.

16. France—French Railways. Historical,

1823-1859.—The principles underlying the present
system of railways in France will perhaps be
made clearer by a brief account of the several
phases that have preceded it.

The earliest experiment in railroading on
French soil was a line between Andrezieux and
St. Etienne, intended solely for coal and freight

and operated by horse traction. The grant for

it was made in 1823 by a simple royal ordinance.

It was a grant in perpetuity, without subsidy or
guarantee. About the same time grants were
made on the same conditions for several other
small lines.

In 1832 the first locomotive made its appear-
ance. This was on the line from St. Etienne to

Lyons, and thenceforward passenger service was
added to freight traffic.

The Government, divining the future im-
portance of the new mode of transportation,
worked out a general scheme of trunk lines and
submitted it to parliament. The first debate
brought out two contrary principles which were
destined to clash frequently thereafter. Accord-
ing to the one principle the State ought to
construct and operate the railways ; the other
principle was that of private enterprise. After
some fruitless discussions several grants were
made, but a financial crisis which followed
forced the recipient companies to ask for a re-

vision of their contracts. The State had to

assist them, and in 1840 it guaranteed to the
Paris-Orleans Company, for 47 years, 4 per cent,

interest on a ma.ximum capital of 40.000.000
francs. This was the beginning of an arrange-
ment which afterwards became general.

The law of 1842 decided on the creation of
the trunk lines radiating from Paris to, respec-
tively, Lille and Belgium; Xancy and Strasburg;
L}-ons and Marseilles ; the centre of France,
Bourges and Toulouse ; Tours. Bordeaux and
Bayonne; Xantes ; Rouen and Havre; and lastly

from Bordeaux to Marseilles by Toulouse, and
from Mulhouse to Lyons by Dijon.

The State undertook the acquisition of a part
of the lands, the departments being responsible
for the remainder. The State built at its own
expense the embankments and other artificial

works and the substructures of the stations.
The companies had to furnish the permanent
way and the working stock, w'hich at the ex-
piration of the grant were to be bought by the
State at an expert valuation. The work was
begun and pushed forward energetically, but in
a short time a financial crisis precipitated by
speculation endangered the existence of the com-
panies. The Republican Government of 1848
proposed repurchase, which was not accepted.

The Empire from the first favored an amal-
gamation of the various companies, the large
number of which was a cause of weakness and
of inconvenience to the public. By a series of
decrees it constituted the great corporations,
unifying the conditions of their contracts and
extending the duration of their grants to 99
years. In this way were founded the principal
French systems, whose grants expire as fol-

lows: That of the Northern Company in 1950;
of the Orleans in 1956; of the Southern in i960;
of the Eastern in 1954; of the Western in 1956;
and of the Paris-Lyons-Mediterranean in 1958,

Feeling their position strengthened, the com-
panies accepted grants for secondary lines, to

serve as feeders to the main lines, and from
1852 to 1857 more than 2,000,000,000 francs were
expended, when a fresh financial crisis super-
vened.

At the end of 1858 the situation was as
follows

:

LENGTH OF UNBS.

In operation 8,770 k.
Granted 16,174 k.

EXPENDITURE.

By the State and sundry 7S0 millions
By the companies 3,334 millions

1859-1875.—The situation of the companies
having become critical, the Government, on 11

June 1859, induced parliament to ratify agree-
ments between the State and the companies of
the following nature

:

In order to restore the companies to the
situation they had enjoyed before the grants
of secondary lines, the system of each was
divided into two sections, called the old and the
new systems. The capital appropriated to the
new system received a guarantee of 4.65 per cent,

interest for 50 years, beginning with 1865.
Working expenses were included in a single
account. Beyond a certain sum, representing the
dividend guaranteed to the old system and the
redemption of its capital, the excess of the
net profits had to be expended on the new
system, so as to cover partly, at least, the
revenue guaranteed by the State, which was
advancing the difference. This scheme has been
named the «Overfall» (deversoir). The sums
advanced by the State for the guarantee were
regarded as loans, the companies paying interest
on them at 4 per cent.

On the other hand it was specially agreed
that after 1872 the companies should share with
the State such portion of their revenue as ex-
ceeded a certain fixed figure, called the "partition
point." This figure was determined so as to
allow the old system a higher di\'idend than at
first, and to ensure to the new system, over and
above the redemption charges, a revenue of 6
per cent.

If at the expiration of the grant the com-
panies should prove to be debtors to the State,
their working plant was to be assigned for the
repayment of the sums due. Moreover, the
State might redeem the grant at the end of 15
years by paying for the remainder of the time
an annuity determined according to the revenue
of the preceding seven years. The working
plant was to be bought in at an expert valua-
tion.

Such were the chief clauses of these agree-
ments which enabled the companies to place their
finances on a firm basis and to add about 700
k. yearly to their lines in operation.

At the close 1875. in spite of the loss of
800 k. with Alsace-Lorraine, the system «of gen-
eral interest." that is, the main system, showed
the following development

:
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LENGTH OF LINES.

In operation 19,744 k.
Granted 26,423 k.

EXPENDITURE.

By the State anJ sundry 1,412 millions
By the companies 7,'jy 1 milliuns

To faciiiate the economical construction of
lines, a law, dated 12 July, 18O5, had authorized
the departments and communes to create sec-
ondary lines for themselves in their neighbor-
hood. These railways, which were called "lines

of local interest,') attained, in 1875, to an ex-
tension of 1,500 k., representing an expenditure
of 41,000,000 francs.

1875-1883.—During the preceding period,
alongside of the great companies, a number of
minor companies had sprung up, such as that of
the Charentes, that of the Vendee, of Dombes,
of the North and East, etc.; but their position
had become very much embarrassed. Several
of these lines—of "general* as well as of "local

interest"—were connected with the systems of
the great companies. The Company of the

Charentes, one of the most important among
the minor organizations, showed an annual defi-

cit of from 4,000,000 to 5,000,000 francs. The
Government submitted to parliament for its

ratification an agreement whereby the Orleans
Company was authorized to buy up tlie Charentes
Company, and other secondary lines, taking over
their indebtedness under certain guarantees. At
this particular time tlicre was a great deal of
ill-will toward the companies in parliament and
the agreement was thrown out. Government be-
ing invited to introduce a repurchase bill, which
was voted in 1878. The State thus acquired the
Charentes Company, and several others, which
formed the original nucleus of the State
System. The cost was 500,000,000 francs, and
it was covered by the issue of the 3 per cent,

redeemable.
Since 1876 Government had been preparing

a scheme for completing the railway system.
Several commissions were at work on it, and
in 1879 M. de Freycinet, Minister of Public
Works, procured their consent to a scheme
which provided for the construction of 8,700 k.

of new lines, and 8,300 k. of lines granted but
not yet operated, or a total of 17,000 k., within
a period of 10 years.

The cost per kilometer was estimated at

200,000 francs, making a total sum of 3,400,-

000,000, or an annual outlay of 340,000,000 francs,

a very reasonable figure compared with the outl.ay

for the companies during the period 1855- 1865,

when it averaged 430,000,000 francs a year. The
Freycinet Scheme, as it has since been called,

refers to the whole of these new lines, together
with considerable works to be carried out in the
ports.

The agreements of 1879 began to be carried
out at once, but the operation of the first lines

showed a deficit, which, added to the cost of
constructing the new lines, considerably in-

creased the burden on the State. It became
necessary, therefore, either to proceed more
slowly with the work, or else to have recourse
to a financial operation to ensure the completion
of the proposed lines.

Owing to a recent crisis it did not seem
feasible to make a loan. The State accordingly

fell back on the credit of the companies, and
the Government, in spite of lively opposition,

succeeded in 1883 in carrying through parlia-

ment a fresh set of agreements which regulate

the French railway situation to-day.

The main features of these agreements may
be summarized thus: (.1) The companies
accept the grant of about l,JOO k. of new lines.

They undertake to supply, in addition to the
working stock and plant for these lines, a sum
of J5.000 francs per kilometer, the rest of the

cost falling on the State. The companies agree
to carry out the works according to plans ap-
proved by Government and to advance the nec-
essary funds which shall be repaid by annuities.

(2) In regard to guarantee the previous dis-

tinction between the old and the new systems
is done away with. There is only one account
for working e.xpenses. The net proceeds from
this account are assigned by each company to

the service of its debt and to the payment of a
guaranteed minimum dividend. If there is a
deficiency, the State gives its guarantee. If

there is a surplus, it is used for the repayment
of the advances made by tlie State as guarantee,
and after the extinction of that debt it goes to

the shareholders until tlie dividend touches a
figure known as the "reserved" dividend, after

which the profits are divided in tlie proportion
of two-thirds for the State and one-third for

the company. (3) With a view to reducing
the amount of the annuities guaranteeing the

interest, tlie companies are authorized to carry
over till a fixed time the deficits on new lines to
a special account, called ".Vccount of Partial
Operation, » where the deficit is covered each
year by an issue of bonds. (4) A settlement
was carried out in respect of the "Initial Out-
lay" account of the old systems, and also of the
value of the stocks, on 31 Oct. l88j. However,
tlie companies may still, by obtaining a simple
ministerial authorization, execute supplementary
works and charge them to Initial Outlay. (5)
The companies which had used the guarantee of
interest under the agreements of 1850 liquidated
their debt by constructing works up to an
amount agreed upon. (6) The State reserves
the right of repurchase at any time. Lines
w-hich have not completed 15 years' existence
are to be valued according to the actual ex-
penditure on them, and the sai.ne rule holds
good for supplementary works. In regard to the
other lines, an annuity is to be paid, determined,
as under the agreements of 1859, by the net
profits of the last seven years, the guarantee of
interest being included, . (7) Finally, the com-
panies agreed to a considerable reduction of the
passenger rates, and further promised to revise
and unify the slow freight tariffs.

The brilliant situation of the companies in

1883 had raised the hope that the burden of the
guarantee would not weigh too heavily on the
budget. But a period of depression followed
the prosperous years, and it was necessary, in

order to reduce the expenditure, to proceed more
slowly with the works. Accordingly the com-
pletion of the proposed lines seems deferred to

1908 or 1910. Subsequently the receipts grad-
ually rose, and in the last few years the calls

on the State gtiarantee have been decreasing;

some companies have even begun repayment.

However, it is to be feared that the fresh out-
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lays imposed on the companies may defer to a
still distant date their entire liberation from in-

debtedness to the State.

SITUATION OF FRE^•CH RAILWAYS (OF «GENER.\L
INTEREST") IN I904.

LENGTH OP LINES.

In operation 39, 300 k.
Granted 42,250 k.

EXPENDITURE.

By the State and sundr>' 5,616 millions
By the companies 11,832 millions

Characteristics of the Present System of
French Raikeays.—We have seen that the rail-

way system which has prevailed in France is

rather due to circumstances than to the realiza-

tion of theoretical ideas.

It is a mixed system, which, while respect-

ing the supreme rights of the State and accord-
ing it a very extensive control over the com-
panies, leaves the latter as much independence
and initiative as are necessary for the proper
management of their business.

The companies enjoy a monopoly and operate
the lines, while the State continues to own them,
and only concedes them for a limited period.

Entrusted with a public service the rights and
duties of the companies depend on contracts

made with the State, which exercises over their

management a threefold control, financial,

technical and commercial, in virtue of the three-

fold character of the railway system. The ex-
ercise of this control comes under the powers
of the Minister of Public Works, who is

assisted by various commissions, according to

the nature of the questions at issue. The most
important of these commissions is the Advisory
Railway Board, whose functions are chiefiy

commercial.
Financial System.—The financial system of

the companies is regulated by agreements, viz.

:

Those of 188.?, which are actually in force, and
of which the details have been given above. The
State, having refused to divest itself of its

proprietary rights over the railways, and on the

other hand having compelled the companies to

construct costly lines, has been led not only to

undertake a part of the initial outlay but also to

guarantee a minimum interest on the capital in-

vested. Consequently, the State must satisfy

itself as to the correctness of the companies'
accounts in respect of initial outlay and working
expenses, since these determine the amount of
the guarantee of interest, and also of the
annuity to be paid the companies in reimburse-
ment of their advances. The State also controls
the financial situation of the companies. It

sees that the issues of bonds are sufficiently

guaranteed, and that a right proportion is ob-
served between the shares and the bonds.
Lastly, the law of 27 Dec. 1890, places the
statutes nf the companies' pension funds under
ministerial control.

Technical System.—The State intervenes also
in technical questions. When the companies are
constructing new lines, the plans and estimates
must be submitted to the Minister, who has the
draught verified, and sees that all the works
are planned in accordance with scientific re-
quirements and satisf\' the terms of the accepted
estimates. Moreover, he causes the execution of
the works to be supervised. When the com-

\

panics wish to improve existing lines or to in-

crease the working stock, they must likewise

submit their plans and estimates to the minister's

approval. There is government control also

over all regulations touching the working of the
lines, over the speed of the trains, the limitation

of hours of labor, and various internal matters.
The railway police is regulated bv the law of

1845 and the ordinance of 1846, modified in 1901.

Commercial System.—Railway tariffs affect

public wealth too deeply to have escaped gov-
ernment control. To begin with, in the terms
of contract appended to the grants, ma.ximum
tariffs were laid down for passenger and freight

services ; these cannot be exceeded by the com-
panies though they may reduce them as much
as they please. However, such reductions can-
not come into force till they have been con-
firmed or approved by the minister, who has
the right to withhold confirmation or only to
accord it subject to certain modifications. This
gives the government a means of exercising
pressure on the companies in such direction as
it may desire.

An elaborate method enables the minister
to get information as to the seasonableness of
the proposed change, and constant shifting of
rates, which is so harmful to the public, is care-
fully guarded against. In some cases, e. g., of
export tariffs or transit tariffs, the ordinary
regulations are modified so as to enable the
companies to meet foreign competition.

Tariffs.—The terms of contract fix the max-
imum amount of the taxes which the railway
companies are allowed to collect. That is the
legal tariff. But the companies have exercised
their right of introducing lower tariffs. When
freight is conveyed with all the guarantees and
under all the conditions laid down in the terms
of contract, the general tariff is enforced. But
when the public consents to some modifications
of those conditions, then special lower tariffs

are applied.

The tariffs are based on the rate paid per
kilometer or per unit of transportation. This
base may be constant, and then the rate is pro-
portionate to the distance traversed, as happens
in the passenger service. Or it may vary with
the length of the journey, so as to stand, for
instance, at 8 centimes for transits below 100
k., 5 centimes for those below 300 k., and 4
centimes for those beyond 300 k. Coal and min-
eral products were treated thus after 1863. It

was a drawback of the system, however, that
the rates came higher for journeys of just less
than TOO k. than for journeys of just more than
100 k., and this was true also about journeys in
the neighborhood of 300 k. To remove this
anomaly._ it was specified that in no case should
the rate in one section exceed the minimum rate
in the section following. This rule, however,
produced an intermittent scale (bareme a paliers).
the rate not changing for a number of kilo-
meters.

To get rid of this defect in turn it was
decided to adopt the Belgian tariff, so-called
because it first came into general use in that
country. Here the base varies onlv when vou
pass from one section into another. Thus.' to
return to our previous figures, the first 100 k.
are reckoned on the base of 8 centimes, the
next 200 k. on the base of 5 centimes, and those
beyond on the base of 4 centimes. So that we
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get a diminishing base. The Belgian system is

commonly used in France to-day both for rapid

and for slow freight; but such has not always
been the case.

At tirst the tariff had a fixed base, but in

•order to encourage this and that special traffic

the companies introduced for certain freights

and between certain stations fixed rates called

«steady rates" (prix fermes), lower than those
-called for by the general tariff. The number of

these "steady rates" increased so rapidly, how-
ever, that the handling of the tariffs was much
complicated. Moreover the principle involved

in the "steady rates" was much attacked. Ac-
cordingly, after the agreements of 1883 the

companies proceeded to recast their tariffs.

They were simplified and partly unified; freights

were divided into six series; the diminishing
base of the Belgian system was adopted ; and
a slight reduction of rates has been the general
result.

However, the "steady rates" have not yet

altogether disappeared, for they meet a real

need, but their number is much smaller.

Economic and Financial Results of the

Agreements.—The Question of Repurchase.—
Under the agreements of 1883 the railways of
France have attained to a development which
seems not far removed from the limits imposed
by the nature of the soil and by existing

economic conditions, and beyond which they

could not perhaps be profitably worked.
For each thousand inhabitants in France

there is 1.26 k. of railroad, while England has
only 0.86 k., Germany 0.94, Belgium 0.97, and
the United States O.41. Thus France has the

lead in this respect. In proportion to area
France has 9.2 k. of road for each square
myriameter (^=6 miles i furlong 28V2 poles) ;

England, 1 1.5; Germany, lo.o; Belgium, 22.7;

and the United States, 4.3. Here, even setting

Belgium aside, the order is reversed.

It must be remembered that, owing to the

very variety of the regions traversed by them,
the several lines of the French system show
marked differences in the importance of their

traffic. To become convinced of this one only
has to glance at a map on which the thickness
of the lines is proportioned to the gross receipts

by kilometer. There one will quickly perceive
a number of great arteries standing out clearly.

These constitute the nuclei, as it were, of the
great companies, and they are connected to-

gether by a network of other lines mostly
slender, and with meshes which are larger or
smaller according to the nature of the districts

they cover. If the creation of the lines had been
left entirely to the initiative of the companies,
it is certain that the principal arteries would
long have remained the only routes opened up,

while their ramifications would have been con-
structed but slowly. It was the influence of the

agreements which enabled the less productive
lines to be opened and operated.

From the financial point of view the most im-

portant result of the agreements has been the

consolidation of the companies' credit. In some
instances it has made it possible for them to

borrow at lower rates than the State itself could

have done. But as the increase of their capital

made their indebtedness more burdensome, and
on the other hand the operation of new lines

caused a deficit, they were obliged to call on
the guarantee of interest for sums which before

the conventions of 1883 amounted to 545,000,000

francs, and between 1883 and 1903 rose to

951,000,000 francs.

It must be borne in mind, however, that

although the sums asked for under the guar-
antee appear each year among the outgoings of
the budget, they are in fact loans bearing interest

at 40 per cent, and secured by a valuable work-
ing stock; that is to say, they are really very
good investments for the State.

Another outcome of the agreements has been
that the State has had' to liquidate part of its

debt. The companies having advanced some of
the funds for initial outlay, the State pays them
back with annuities of which the sum total is

usually much larger than that of the guarantee

—

evidently an excellent operation for the State.

Moreover, to get an exact idea of the in-

fluence of the companies on the budget, one
must offset the outgoings with the receipts and
savings secured to the treasury by them, which
the administration reckoned as follows for 1904:

EXPENDITURE.

Interest on capital borrowed directly ....... 129 millions
Annuities to companies, capital supplied by

them 92 millions
Guarantee of interest 27 millions
Costs of control 5 millions

Total 263 millions

RECEIPTS AND SAVINGS.

Repayment of guarantee loans 5 millions
Costs of control 5 millions
Taxes on transportation 108 millions
Shares and bonds 57 millions
Savings for the public service 95 millions

Total 270 millions
These figures leave out of count the guarantee of interest

for lines "of local interest."

Thus the account would be found to give a

balance of 17,000,000 francs in favor of the

State.

The financial position of the companies has
distinctly improved of recent years ; three of

them have entered the stage of repayment, and
one, the Northern Company, has never had re-

course to State subsidies. If events follow a

normal course, one may legitimately e.xpect this

improvement to go on increasing progressively,

and one may look forward to a time when most
of the companies will be free of all indebtedness

toward the State.

A glance at the manner in which they dis-

charge their task will show that their "coefficient

of operation" is lower than that in any other

country, and that on most points they will bear
comparison favorably with the best foreign com-
panies. In particular, French engines have been
the subject of the most flattering criticisms both

in England and in America.
In these circumstances what motives could

be strong enough to induce the State to involve

itself in the task of repurchase? It is evident

from the parliamentary history of French rail-

ways that the question has nearly always been
regarded from a point of view quite foreign to

economics and financial questions. And this

seems to be the case to-day.

In reality. State operation of the railways

finds few supporters among competent men, and
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-the example of countries adjoining France,

where the railways are nationahzed, is by no

means conclusive. In these very countries

indeed the French system has more than once
been quoted as a happy union of public powers
and private initiative. Consult particularly 'La
politique francaise des Chemins de fer,' by R.

von Kaufniann.

The highest authorities have always been of
opinion that repurchase in existing conditions

would be a disturbing operation for the public

finances ; whereas by the mere action of the

agreements the State must necessarily, in the

middle of the century, come into possession of

a completely developed and liquidated system,

and that without opening its purse. It might
then dispose as it pleased of the net income of

the railways which already amounts to more
than 700,000.000 francs, and ought by that time,

it has been calculated, to be more than 1,000,000,-

000 francs. Such will be the final outcome of
the agreements, if they succeed in weathering
the violent attacks which are once more being
made on them.

Statistics.—The development of the lines and
the paid-up capital by decades was as follows

:

RECEIPTS, EXPENDITURES AND NET PROFITS.

Years.
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Division among the companies of the traffic
for 1903 was as follows

:
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Bailleul, Bayeux, Mirecourt, etc. Besides these

there are innumerable embroidery factories in

successful operation in Saint Quentin, Angers,
Tarare, and Nancy, and of passementeries in

Lyons, Nimes, and Paris.

(S) After the textiles, the industry which
employs the most men in France is the mining
of coal. The coal mines are divided geograph-
ically into five districts: (i) the coal mines of

the North, covering a surface area of about
109,000 hectares, distributed in the departments
of Nord and Pas de Calais, in about 40 grants,

the chief of which are those of Anzin, Vicoigne,

Noeux, Bethune, Lens, Aniche, Marly, etc.

;

(2) the coal mines of the East, principally

near the Moselle, to which are joined the moun-
tainous branches in Savoie where anthracite

coal is found; (3) the coal mines of the Oise,

which include the basins of Basse-Loire, Ven-
dee, etc. ; (4) the coal mines of the centre, the
most important after those of the North,

which include the basins of Saone et Loire
(Autun, Creuzot, Blanzy, Montceaux, Montcha-
nin 87s hectares) ; those of AUier and Auvergne
(Ahun 2,200 hectares; Commentry, 2.480, etc.);

those of Loire (Saint Etienne, Saint Chamond,
Rive de Gier, Firminy), with a surface area of

25,000 hectares ; those of Savoie and Loire,

42.972 hectares ; of Nievre, 8,000 hectares ; of

Allier, 7,367 hectares ; of Correze, 5,432, etc.

;

(5) the coal mines of the South, situated near
Lot, Herault, Gard, which contains several ba-

sins, two of which are exceedingly important

—

that of Aveyron, 12,000 hectares, and Gard,
26,888 (Grand Combe, Besseges, Alais, etc.).

Besides these, there are in Herault the small
basins of Nefifiez, Ronjan, Graissessac (8,800

hectares), and Bousquet d'Orb (15,129 hec-
tares), and in Tarn, the basins of Carmeaux
(8,800 hectares). To coal mining there is al-

ways attached the secondary industry, the man-
ufacture of coke and agglomerates.

The great mineral industries of France are

naturally near the coal deposits. The only way
they can be divided geographically is under the

same divisions as the coal mines. But the chief

centres can be especially noticed as follows : in

Besseges (in Gard) where there are iron mines,
are blast-furnaces, foundries, machine-shops,
turning-plate factories, smelting works, etc.

;

Commentry-Fourchambault has blast-furnaces,

forges, foundries, wire-mills ; there are ma-
chine-shops for the manufacture of steel at

Montlucon and at several points where these
manufactures are exported, extending through
Cher, Allier and the Nievre ; at Creusot there
is one of the most important metallurgic estab-

lishments in the world, which is situated in the

centre of France. Hcnrichement is joined to

the railway of Bourgogne and Bourbonnais and
connected with the canal du Centre by a private

railroad. Decazeville is the most important
metallurgic centre in the South ; here are made
rails, various iron merchandise, cast-iron pipes

for conduits, boilers, etc.

There are factories in Fives-Lille (Nord)
and Givorp (Rhone), chiefly making machinery
used in the manufacture of silk and plush,

steam-engines, locomotives, materials for con-
structing railroads, pig-iron, and heavy metal
work, etc. Indre. in the department of the

Loire, makes a specialty of marine construc-

tions, torpedoes, large pieces of cast-iron boil-

ers, etc. In Maubeuge (Nord) are the most im-
portant metal works ; and there are others in

Longwy ( Meurthe-et-Moselle), both near Bel-

gium; and in Montataire, which contains other

factories besides the one of that name; then

comes Creil, celebrated for its parquet flooring,

and the remelting of old iron, extensively used

in the manufacture of tin ; and then again the

factories of Frouard, near Nancy, Bagugson in

Meuse, and Outreau (near Boulogne sur Mer) ;

Rive de Gier is an important centre for foun-

dries, the manufacture of steel, steam-engines,

wheels, and materials for building railroads

;

Saint Chamond, especially is celebrated for the

rolling of iron and steel; and lastly comes
Terrenoire, where the pig-iron of Ardeche is

made into iron.

The glass industry is brilliantly represented

in France. Besides the manufacture of bottles

carried on in the glass works of Blanzy, Rive
de Giers, Givors, Saint Galmier, Vauxhot,
Reims, Epernay, Fourmics, Valenciennes, and
some localities in the Jura, mention may be
made of the celebrated factories for making
plate glass in Aniche (Nord), Chauny and
Saint Gobain (Aisne), and those for making
cut glass in Baccarat (Meurthe-et-Moselle),
where the industry has reached great artistic

excellence, in consequence of which a consid-

erable amount is exported.

Mention should also be made of the chem-
ical works for the manufacture of sulphuric

acid and soda. These have warranted the erec-

tion of quite large buildings; for instance, the

chemical works in the North, the works in Saint
Gobain Maletra, etc. At all these places there are

mineral deposits. Other industries of a chem-
ical character can be included in this group, like

that of coloring matter, the most representa-

tive of which are Saint-Denis and Rhone;
fecula and amidine works, which are all in

Nord; white lead, made in Nord and in the
vicinity of Paris ; tallow candles, chiefly made
in the departments of the Seine, Rhone,
Herault, and Bouches du Rhone; dyeworks, al-

ways located near textile factories.

Ceramics are among the great industries of
France. The manufacture of porcelain is

especially centred in Limoges ; square tiles in

Maubeuge, faience in Choisy le Roy, Gien, etc.

In this group can be classed the manufacture
of cements in Boulogne sur Mer. and in the out-
skirts of Grenoble ; and the mining of asphal-

tum principally found in Savoie.

We can also count among the great indus-

tries of France the manufacture of machine-
made boots and shoes in Blois. Fougeres, etc.

;

writing pens and pencils in Boulogne sur ]\Ier

;

clocks in Besangon ; marble-cutting in Cousolre

:

cutlery in Chatellerault ; perfumery in Paris and
in Grasse; gloves in Grenoble and its environs:
soap in Marseilles and in the North ; hats in

Luncville. Paris, etc. : the picture trade in

Tours. Epinal. and Paris; the most celebrated

manufactures of automobiles in the suburbs of

Paris, etc. Certain specialties, such as stalls,

on some of which the French have a monopoly,
are made in large quantities, and there are a

great many tobacco and match factories. .'Xrms

are manufactured in Saint Etienne, cannons in

Bourges. and tapestries (Goblins) in Paris.
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II. Small Industries.—The principal small
industries for which the French are especially

noted—on account of the taste they have shown
for this kind of manufacture—are "Articles de
Paris," so called because manufactured in that

city or its suburbs. They can be divided into

13 groups: (i) the toy trade—dolls, dressed
and undressed, mechanical toys, various games,
all kinds of playthings, heads for modistes, co-

tillon favors, masks, etc.; (2) the manufacture
of buttons in horn, bone, vegetable-ivory, papier
verni, hardwood, etc.; (3) pasteboard articles,

such as bonbon boxes, and all decorative paste-
board articles; (4) false hair and hair work,
the demand for which has greatly increased
owing the present style of coiffure worn by
women, which requires much false hair; (5)
fans, certain kinds of which are manufactured
in the vicinity of Beauvais

; (6) artificial flow-
ers, many of which are exported; (7) the
sheath trade, which includes the manufacture
of knife boxes, cases for spoon, fork and knife,
cases for surgical instruments, pipes, cigars,
opera glasses, cases of white manna-ash, and
especially jewelry cases; (8) the manufacture
of workboxes, which includes certain small ar-
ticles used by children as playthings; (9) um-
brellas, parasols, and horsewhips; (10) combs
in horn, buffalo-horn, real and imitation tor-

toise shell with hinges, gilt backs, carved, inlaid,

etc.; (11) feathers, which are chiefly worn on
women's hats; (12) portfolios and morocco
leather work, which is an industry distinct from
sheath-making: (13) fancy articles, such as bil-

liard balls, crucifi.xes and other reli.gious ob-
jects, in ivory or in wood, mountings for canes,
lunettes, opera glasses, lorgiiettes, knife-han-
dles, games of dominoes, toilet articles, and
articles used by smokers, etc.

Let us mention, as essentially French, the
industries that owe their existence to fashion,
in which Paris reigns supreme, the term "Mode
de Paris" being used in many foreign countries
to make their productions sell. It is especially
the workwoman herself who invents, modifies,
improves, and. trying the effect on herself,
chooses the best and calls it a new mode. In
this industry, ratan, wire, and whalebone are
used for forming and supporting hat frames,
and these are made in the ordinary factories

;

the modistes, strictly speaking, select and ar-
range the materials, flowers, feathers, and laces.

The goldsmith's trade also takes a high rank
in France, especially in Paris, not only on ac-
count of the large Roldsmith shops that make
only large pieces—all silverware used to orna-
ment the talilc and buffets—but also the small
goldsmith's shops that make a specialty of
knives and forks for fish, mugs, sauce-pans,
knives and various kinds of utensils, and also
religious goldsmith work, such as brass and
pewter plates. To this industn,- can be added
that of argentry. for which certain Parisian
firms have acquired quite a reputation.

III. Domestic Industries.—.Mthough domes-
tic industries are very prominent in France, it

is diflicult to locate them, because in so many
places they are annexed to the great industries.
For example, in the textile industries, a certain
number of localities, such as the environs of
Lille and the manufacturing town of Cambrai,
flax-linen has its home; the workmen use all

their skill to get suitable thread from their em-
ployers, and then, after weighing it, they take
It home; so also in Saint Etienne, the manu-
facture of silk ribbon is made in great part in

the homes of the workmen, whose looms work
by electricity controlled from a central factory
from which the power is distributed; the same
is the case in tlic entire lingerie industry, con-
centrated in Saint Omer and in Vosges, the
work being taken home under the direction of
forewomen and contractors, as is almost all

the lace manufactured in Bailleul, le Puy, and
other localities; and much of the labor of the
1,000 mouselenne de coton factories in Tarare.
The large stores where ready-made clothing

is sold have in their employ many men and
women who do the work at home. In the small
industries, as well as in the large, part of the
work can be done in the homes of the work-
men. For instance, all varieties of ".'Articles

de Paris'* are usually made away from the fac-
tories.

Besides these branches of the chief centres^

there are other industries that may be consid-
ered as family industries in the sense that the
manufacturer needs only one, two, or three
workmen at most on each article, like real or
imitation jewelry, the manufacture of efferves-
cents, pharmaceutical specialties — many of
which are exported; dyeing and scouring, etc.,

and numero\is others.

IV. Agricultural Industries.—The most im-
portant of French agricultural industries is the
manufacture of wines, for which France has a
world-wide reputation. The departments of
Gironde, Cote d'Or, Marne, Drome, Savoie, and
Loire yield the most noted vintages, as well
as the most abundant, but fine grapes are also
grown in the departments of Herault, Gard,
Aude, Gers, Pyrenees-Occidentales. Charente,
etc. They can, broadly speaking, be divided into-

three great classes ; Bordeau.x, Bourgogne and
Beaujolais. Especially noteworthy are the Nor-
mandy wines, and the matchless champagne.
Next in importance after wines come distilled

liquors. There are two kinds of brand\. bet-
terave fbeet). manufactured only in the North
and consumed there, and wine brandy exported
all over tne world—a sufficient guarantee of its

worth. This last can be divided into three va-
rieties : (i) cognac brandies, which are called
(after the places where they are made). Fine
Champagne. Borderies, Bois ordinaires. and
Dcuxicmes Bois; (2) Armagnac brandies, which
are known by the names of Bas-Armagnac, Ten-
areze. and Haute-Armagnac ; (3) MontpelHer
brandies. The first are made exclusively in the
departments of Charente and Charente-Supe-
rieur; the second in Gers. Landes. Lot et

Garonne; and (t,^ in Herault. Besides the
above mentioned kinds, in all these wine dis-
tricts Mare brandy is made with the help of
the Mare of the vintage, and in the department
of Indre another brand of local brandies,
which goes by the name of Calvados, has
gained a certain reputation.

Next in importance to brandies is beer.
This is not exported, but a greater quantity
has been brewed in the last few years. .A. great
many departments in France situated near the
frontier have brewed beer after the German
fashion so successfully that its general con-
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sumption has exceeded that of Munich and

Vienna.
The manufacture of granulated sugar is one

of the great agricultural industries of France.

This gives rise to three different industries: (i)

the cultivation of beets for the sugar contained

in them, with nurseries for the scientific culti-

vation of seeds which are exchanged between

France and Germany. These extend over the

millions of hectares in the North. (2) The
manufacture of beet sugar in Nord, Aisne,

Somme. and many northern departments that

have refineries annexed. (3) The refineries of

colonial sugar, which is imported and made into

sugar in the ports.

Besides these great manufactures, that form
the base of French agricultural industries, we
might mention a great many more that are de-

veloping rapidly ; as the preparation of chick-

orj' in Nord, successfully used with coffe ; the

digging of peat in Somme, used instead of coal

;

the manufacture of olive-oil in all the southern

departments ; that of wax and honey which has

been greatly extended in the eastern portion of

France ; butter, which has necessitated the erec-

tion of large factories in the district of Avcbues
(Nord) ; the manufacture of biscuits at Mar-
seilles, Nantes, Bordeaux and Suresnes, etc.

;

chocolate manufacture ; glue manufacture, etc.

The manufacture of agricultural machines
is an important industry, and notwithstanding

the competition of .American machines, the mak-
ing of heavy implements like threshing-ma-

chines is carried on on a large scale, especially

in Liancourt, Fumay, Vierzon, Dourdan, and
.\lgeria. Alfred Ren'ocvrd,

Editor of "-lIndustrie Textile.'"

18. France— Commercial and Banking Sys-
tem. The history of French commerce and
industry, like the historj' of France itself, natu-

rally falls under two heads: the old regime
and modern times.

Previous to modern times, the development
of French industry was limited by the guild-

system on the one hand, and on the other by
the numerous obstacles, inherited from feudal

times, which lay in the way of exchanges from
one province to another. Many of tliose ob-

"^tacles were still in existence on the eve of

the Revolution. However, a progressive ele-

ment was to be found, ever since Colbert's

days, in the royal manufactures. They did

not belong to the king, but were protected

against the guilds' monopolies by privileges

conferred by the crown. We may mention
among them the tapestry manufactures of the

Gobelins and of Beauvaris and the porcelain

factories of Sevres. The private factories of

.•\uhusson C tapestry) ; Rouen, Marseilles, Lune-
ville (earthenware) ; Lyons (silk), and the

glassworks in the Dosges— where glassworkers

were long styled gcittHshommes z'erriers—
also deserve notice.

Foreign commerce was effected principally

through the French ports; Marseilles, where
the tradition of commercial navigation is as

old as the town itself; Dieppe, the birthplace

of the famous Angot, and the harbors of the

.\tlantic, which sent out ships to the New
\Vorld ; the old French colonies in the West
Indies; Louisiana, Canada, and the Indian

Ocean are witnesses to their activity. The es-

tablishment of the Covitagiiie des Indies (1664^
shows us the metropolis taking an interest—
unfortunately one too weak and too fugitive—
in commercial matters. The reader may also

be reminded that the commerce between Eng-
land and France which, if circumstances had
been different, might have developed under the

treaty of 1786, was at stake throughout the

long duel fought by the First Consul and the

Emperor against the English people.

The home commerce was necessarily purely
local ; the means of communication being
strictly limited to the rivers, the few canals,,

and fewer good roads ; the towns were com-
pelled to be self-supporting, and the country
people had to depend, both for their food and
their clothes, on the produce of their labor and
on the housewives' industry.

Before the middle of the 19th century the
new canal and road systems and the railway
and telegraph lines had given an incalculable

power to the latent forces of the country, bring-

ing about a complete transformation of industry

and commerce. We may here notice that the

impulsion thus given to commerce and industry
never equaled in France that which made itself

felt in England and in America about the same
time.

Among the principal characteristics of the

commercial revival of the 19th century, we
must mention the specialization of goods, the

indefinite extension of the fields open to manu-
factures, a considerable increase in the cash
balances and clearing-house statistics, an ever-

growing demand for capital and its tendency
to concentration and association. Henceforth
we see, more and more frequently, societies

taking the place of individuals, and joint-stock

companies substituting themselves to the ordi-

nary copartnerships (those among the latter

which have sleeping partners bear the name of

socictes cit commandite). The cooperation just

mentioned was in France as elsewhere of more
frequent occurrence among manufacturers than

among tradespeople, and there exists in France
in the towns and in the villages a large class

of small retailers which ha e the political

strength to destrov any great combination that

might attempt to drive it out of the market.

As early as the beginning of the modern
period, the government had encouraged industry

and commerce and given them the institutions

they wanted. The Code de commerce was is-

sued in 1807. In order to entrust its applica-

tion to fully competent magistrates the French
produced a unique and admirable system of
commercial courts. The judges of these are-

returned by an electoral body exclusively com-
posed of those subject to their jurisdiction.

Jurisdiction of Prtid'hommes was organized on
the same lines, finally the Chambers of Com-
merce, to be elected very much in the same way
as the courts, were instituted (1803). their

functions being to look after the general in-

terests of trade, to advise the public powers

when requested, and to lay before them the

desiderata of the trading classes. Important
rights were conferred upon these Chambers of
Commerce, including that of raising certain

taxes. One of the most useful works under-
taken by the Chambers of Commerce has beea
their contribution to the organization of com-
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mercial education in France. So far that edu-

cation was practically nonexistent : at the pres-

ent time it is still comparatively little spread.

It is only given in special schools where pupils

are admitted after completing their general edu-

cation.

The interference of the government makes
itself felt in another way, more prejudicial than

favorable to the expansion of trade, namely by

the manifold regulations which are constantly

claimed by the working class. The government
also has to regulate the system of customs
which is largely based on the principle of pro-

tection, in France as elsewhere favorable to

some producers and a source of grave difficul-

ties to others.

It is practically impossible to give a numeri-

cal estimate of the amount of business trans-

acted in France. Mr. Maurice Block put it

at i.ooof. ($200> per inhabitant in 1875. It

would certainly be more now, even without in-

cluding the business carried on at the Stock

Exchange : to give an example of the latter

it was estimated in 1888 by Mr. Xcymarck that

the stocks negotiated on the Paris Exchange
alone reached a yearly total of from 30 to

35.oco,ooo.ooof.

As to importation and exportation, the fol-

lowing statistics will give an idea of the com-
mercial movement in France. We first extract

a few figures from the tables drawn under

Louis XVI. by Arnould, chef dii bureau dc la

balance du commerce.

Exportation" from Fr.^xce to TIollaxd.

tured in France and sent to foreign countries.

The sums given represent millions of francs.)

1716
J 787

EXPORTATIOM
FROM FR.\NCB
TO HOLLAND.

72,000,000 f.

31, COO,000
46,000,000

IMPORT FRO.M
ENGLAND

INTO FRANCE.

1686
I716
I7S7

18, 000, 000 f

.

13, (>oo, 000
58,600,000

EXPORT FROM
FRANCE

INTO ENGLAND.

23, 300, 000 f

.

8, 000,000

37, 600,000

41,300,000 !

ai, goo, 000

g6, 200, 000

Wc may add that the total importation of

France in 1787 seems to have reached from 400

to 500,ooo.ooof. as against somewhat less than

100,000,000 in 1716, and the total exportation at

the same date from 50 to 500.ooo.ooof. as against

a little over ioo,ooo.coof. in 1716. The imperial

policy considerably reduced our exchanges with

foreign countries, especially with England, with

the effect that even under the ultra-protectionist

government of the Restoration the figures rep-

resenting our imports and exports hardly

equaled those reached during the last years of

the old regime.

In the following columns we give the yearly

average reached by the commerce general and

the commerce sfecial respectively during the

five ten-years' periods from 1827 to 1876. CThe
commerce general includes all imports and ex-

ports of any sort, coins excluded' the commerce
sf'eclal only includes among imports foreign

goods meant to be consumed in France, and
among exports goods wholly or partly manufac-

JB27-

J837-

1847-

1857-
1867-

1877
1878

1870

1836.
1846.
1856.
1866.
1876.

1886.
1887.

1890

.

1891

.

1892

.

'893.
1894.
1895.
l89'i

.

1897.
1898.
1899.
1900 .

1901 ,

1902 .

1903 .

1904,

COMMERCE CfiNf.RAL. COMMBRCK SPl^.CIAL.

IMPORT.
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by him, as Emperor, in 1806. Its constitution

was inspired by that of the Bank of England,
but not made similar to it ; it belongs to the

system which, with some variants, now prevails

in most European countries, and is entirely

different from that of the United States. The
Banque de France has, to begin with, an official

function, viz., the issue of bank notes, which it

owes to a privilege conferred upon it by law
as early as 1803 and renewed ever since (for
the last time in 1897). The bank notes are
balanced in metal, the sum total in gold and
silver being now about 4,ooo,ooo,ooof. C2,925.-

000.000 in gold and about 1,060,000.000 in sil-

ver) ; and in bills, the amount which they rep-
resent varying from 5 to about 850,ooo,ooof.

The limit of the circulation of bank notes, fixed

at 4.8oo.ooo,ooof. in 1897 was raised by a recent
law (Feb. 1906) to 5.8oo,ooo,ooof. They are
recognized as legal currency. An invaluable
reserve is thus secured which could easily be
disposed of in a crisis— as for instance in case
of war, by enforcing the currency of bank notes.

The I3anque de France has, on the other
hand, a commercial function, consisting in the

discounting of commercial bills on condition
that they bear three signatures, represent a
minimum vaK.-; of 5f. and can produce a mini-
mum interest of of., loc. The rate at which the
commercial bills are discounted varies accord-
ing to the circumstances of the money and
financial markets, but the right enjoyed by the
Banque de France to reimburse its notes in

silver enables it to keep that rate considerably
more even than is the case in countries in which
gold is the only recognized s'.andard.

The capital of the Banque de France, origi-

nally 30.ooo,ooof., has been raised successively

to 45, later on to 90, and finally to 182,500.0001

(g June 1857), in 182,500 shares of i.ooof. each.

They are worth today about 3.90of. The banque
is administered by a committee of 15 regents,

five of whom are to belong to the commer-
cial or manufacturing class and three are to

be taken among the tresoricrs pa\curs gcn-
iraux (the representatives of the French Ex-
chequer in the various del'artements) . It has a
governor and two subgovernors appointed by
the government. The banque has a total of

445 branches in the country".

The following statistics will give an idea of

the rate at which bills have been discounted at

the banque during the last 50 years

:

1854,
1864,

'874
1384.

1894,

1904

MAXIMUM MINIMUM AVBRAGB
RATE. R.ATE. RATE.

i
s
8

5

Ih
3

4

I'A

%
4.30
6.50
4.30
3
2.30

3

The Credit Foncier, the governor of which
is also appointed by the government, has an
organization very similar to that of the Banque
de France. Its special function consists in

granting first mortgage loans to persons, vil-

lages, towns, and dcpartements. The Credit
Foncier appeals to the public for the funds
necessary to its operations by issuing bonds
called obligations foncicres or communales. It

has a capital of 20o,ooo,ooof.

Vol. r— '°

2. The firms which compose the Haute
Banque are often older than the Banque de
France itself. We find them at the origin* of
all great modern enterprises: their heads wece
the founders of the Banque de France and of
the great railway and insurance com.panies and
their successors still have seats in the councils
of both. The government rewarded their eflforts
at the time by creating among them the barons
de la finance. Most of them have kept up the
tradition and occupy an important place in the
management of the financial market. The loans
and other greater financial operations whicn
they used to claim as their own are now partly
in the hands of the financial societies which
differ from the credit establishments in the
receiving of money deposits ; the discounting of
bills is but a secondary part of their functions.

3. The discounting banks are organized on
the three signature principle and work in con-
nection with the Banque de France. The
majority of tradesmen use them and they in
their turn apply to the banque where thev get
their bills discounted. They are of varied im-
portance. Their number, which used to be very
great in the provinces, tends to decrease owing
to the constant development of the credit
establishments.

There are three great establishments of that
kind in France, viz.: the Credit L3-onnais, the
Societe Generale and the Comptoir National d'

Escompte de Paris, which all date from the
middle of the 19th centurj'. They occupv an
intermediate position between the English joint-
stock banks and the greater German societies.
The credit establishments appeal to the public
for funds, which they keep as deposits, they
have created among a large part of the popu-
lation the habit of having their money deposited
in banks, and the parallel habit for bankers of
relying for their operations upon the public's
deposits as much as, if not more than, upon
their own capitals. The credit establishments,
like t'le joint-stock banks, use the greater part
of their deposits for discounting purposes, they
also devote a certain amount of them t© invest-
ments and even to loans, although their extreme
parsimony in granting the latter somewhat
justifies the saying that in France "the credit
establishments give no credit." At all events
they never subscribe to an issue of commercial
or industrial shares except in a verj- cautious
manner and they are no more anxious to make
issues of capital themselves than to invest in

the ventures of others.

To complete the description of the organs of
credit in France we have still to mention id")
the popular and cooperative banks, as yet but
little developed : (2) the land and estate banks;
(bam/ucs foncicres), the operations of which are
carried on in connection with those of the
Credit Foncier ; (3) the postal transactions; (4)
the savings banks; (5) the land credit estab-
lishments, recently created, whose action is still

uncertain; (6) the magasins gencraux where
goods can be warranted : and last but not least
the colonial banks, which arc constituted under
special laws and have a half-official existence.
The two more important ones are the Banque
de r Algerie and the Banque de ITndo-Chine.



FRANCE— THE COLONIES

The French banks are but scantily repre-

sented outside of France; there are only a few

branches of the credit establishments in Eng-

land. Belgium, Switzerland, Spain, and in Con-

stantinople. Inversely <.ach year sees the estab-

lishment in Paris of new branches of the foreign

banks, a consequence of the plenty of capital

which has made the French makct in our tim;

the money-lender to the whole world.

It is impossible to give an estimate of the

banking operations carried on in France. By
the side of the joint-stock-companies whose
statistics are made known to_ the public t -e

exists a large number of private firms whose

joint capital certainly exceeds that of the said

companies and whose balance-sheets, statistics

and other results remain unknown. There is,

it is true, a clearing-house {chambrc dc com-
pensation) in Paris, hut it is only composed of

a dozen members (they were 12 including the

representative of the Banque de France, until

.April igo6. when their number was raised to

t,^), and the amount of business settled there

is far from representing even the totality of

operations transacted in Paris alone.
_
We can,

however, subjoin the following statistics, while

warning t'le reader that under the conditions

of secrecy prevalent in French private banking

the returns are given below the full total. Thev

are taken from "the tables of the "Chambre de

Compensation" from August 1905 to July 1906.

Auprust 1,307.080,105.34 f.

September '. 34'. i''*- loQ-oS

Oclober i. f<"i. 870. iZ'--"'

November J. 683, 615, 95.S-76

December 1.614, 230. 136.30

January J. 003, 637, 453-28

February >, 601, 753, 339-76

March i. 529. .573.040.80

April 2, 047. 658. 568. 3S

May 2, 096,250. 438.48

Tune 1,820,128,657.44

July 2, 115, 685, 423.50

20,665,956,765.92 f.

The average per day during the same months
was given as follows

:

Aucust 52,310,204.21 f.

September 5'. 598. 610. 6«

October 6i,687,3j8.34

November 67, 344. 638. 23
December 64,569,205.45
laniarv 73. 2'6. 825. 12

February 66, 739, 722 .40

March 56. 650, 853. 36

April 85,319.107.01

May 80, 625, 363.01

lune 72. 805, 146.20

July 84, 627, 416.04

Of the three great credit establishments of

the state we have of course full statistics which
we here append

:

Cash, etc 292, 700, 000 f.

Loans and reports 015.000,000
Discounted bilU 2,380.400,000
Stocks, shares, bonds 139, 000. 000

Check accounts 3, 054, 200, 000

Creditor accounts 217,100,000

Undue bills 357,800,000

to which we may add a few more figures:

Capital 550, 000, 000 f.

Reserve funds 150,400.000
Net profit 45,904.052.40
Dividend 41,042,968.75

M. Delcourt,

Professor of English, University of Montpellier.

19. France—The Colonies in 1907.

—

Colo-
nitil Possessions in iS/O. On the establishment of
the Rjpnblic afier the ctfeat in 1870, French
Colonial' possessions were Algeria, and the Pro-
tuctorship over 00,000,000 hectares, with 4,500,000
inhabitants. Of these about 3,500.000 were
natives who submitted to French i.uthority. I.i

1907 French trade with the colonies amounted to

560,000,000 francs, of which one-half was ac-
credited to Algeria. The colonies have been
converted into an empir>; across the sea—

a

greater France—which now comprises (besides

Senegal, Guinea, Reunion, Mayotta and St.

Mari in .Africa; India, Cochin-China, Cam-
bogia, in .\sa ; the Caledonia Islands and Tahiti,

in Oceanica; Guirna. Martinique and Guad-
eloupe, in America; St. Pierre and Miquclon),
Tonkin, .\nnam, Laos, Tunis, M dagascar, the
Ivory Coast, Dahomey, Kongo, tht coast of
Somalis, the Comoro Islands, etc., 720,344.400
hectares in area (against 52,8(10,000 for continen-
tal France); nearly 45.000,000 inhabitants, of
wh: ' 00,000 are Europeans, not counting- .Algeria

and Tunisis. The commerce exceeds i.soo.coo.coo

francs. The report of the minister for the
colonics shows an increas: from 13.000.000 to

I lo.ooo.occ francs, : .d the reports from all the
Colonies bring the amoun". up to 200.000,000
francs.

These figures suffice to show how France has
reorganized the colonial domain that was lost

from 1713 to 1763, and in 1815. These posses-
sions are sfead'ly and rapidly increasing. The
French coh.nics are of sufficient importance to

merit consideration.

France conquered Algeria in 1830, but the
conquest took 17 years. It is no longer one
colony, but a group of three provinces, governed
like the metropolis. .Algiers has 90.000 inhab-
itants : Oran, 90,000; Constantine, 52,000; Bone,
35,000 ; Philippeville, 20.000. The country con-
sists of three sections : Tell, on a fertile region
which includes the cities on the coast, and
Kabylie, mountainous and fertile ; the high
plateaux; and the Desert of Sahara. It is ruled

by a Governor-General, prefects, and army of-
,

ficers. The area of .Algeria is 670,000 square
kilometres. The climate is balmy, and some
12.000 strangers pass the winter season under
its blue skies. In the region far from the

coast the changes of temperature are more
sudden. The population is 4,700.000, of whicii

700.000 are Europeans. It is the most important
of the French colonies. Some 1,900 ships stop

at .Algiers. Its foreign commerce in 1906
amounted to 66.000.000 francs, against 55,000.000

in 1905. The importations from France average
from 350,000,000 to 3S9.000.000 francs ; and its

exports amount to 278.500.000 frances. Rail-

roads are to be extended 650 kilometres. The
receipts, which amounted to 23.000.000 francs

in l8g6, have increased to 30,000.000 in 1906.

In the departments of Constantine and Alger
there ar^ the fewest Europeans. It is well

watered. Early fruits and vegetables and grain

(hardy wheat and barley) are cultivated. It

is rich in cork-trees, forests of oak, iron mines,

phosphates of Tebessa. coral, and Spanish grass.

In the department of Oran there are many
settlers, especially Spaniards. Grapes and wheat
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are the chief products. The land is watered by
the Chelif, the longest river in Algeria. The
plateaux serve for breeding sheep. The towns
are connected with each other by railroad, and
with Marseilles by lines of steamships ; also

with le Sud, Oranais, Cette and Morocco. In

1847 the celebrated Arab chief, Abd el Kader,
instigated the people of -Morocco to revolt, but
was defeated in the battle of Isly. The security

and the development of Algeria require the
French to take a prominent part in the aifairs

of Morocco ; a countrj' given over to anarchy,
and whose tribes constantly trouble the frontiers,

bahara borders Algeria. It is arid, but en-
closes great oasis, which have been made fertile

by means of artesian wells. The nomads
(Touaregs) have been forced to respect the
caravans. The government of .\lgeria is a heavy
task for France, which has become one of the
greatest Moslem powers of the world.

Tunis has been under the protection of
France since 1881. In 25 years, by establishing
ports, building railroads and roads, and by till-

ing the soil, this countrj- has been transformed.
It is ruled by a Resident General assisted

by delegations of financiers, and by an Advisory
Council It has an area of 13,500,000 hectares,

of which 6,000,000 are under cultivation. Its

climate is ideal. The land, being better watered
than .'\lgeria, is more fertile. The valley of
Medjerda is the wheat land. The country is

covered with olive trees and vines. The forests

of Kroumrie, and fishing along the coast and
in the lakes are sources of income. Its popula-
tion of 1,800,000 is composed of 30.000 French,
25,000 Portuguese, 12,000 Anglo-Maltese, 80,000
Italians, and 4.000 of other nationalities. Of
the 637,000 hectares under cultivation, 577,000
belong to the French, who have constructed
1,000 kilometres of railroad and 3,000 of roads.

Steamers make the trip between Marseilles and
Tunis in 35 hours.

The chief products are grain, wine, olives,

oil, hides, oranges, dates, cork, Spanish grass
and wool. Importations have increased 170,-

000,000 francs and exports even more. Its trade
with France is 70,000,000 francs. Its report
gives 40.000,000.

Tunis is a beautiful city of 250,000 inhab-
itants, including the outskirts. It is the resi-

dence of the Bey, and of the French minister.
Its port is Goulette. It is connected by rail-

road with Bizerte, where a French naval station
is established.

The other cities are : Sousse, Sfax, Gabes,
and the holy cit\% Kairouan. The railroad

^1,200 kilometres) connects Tunis with the
frontier of Morocco by way of Constantine,
.Mgiers and Gran. 1,500,000 tons of merchandise
and 150,000 travellers enter its ports every year.

FRENCH WESTERN AFRIC.'^.

Since 1626 France has possessed large ter-
ritories in .Africa, called the Colony of Senegal
and Dependencies.

The vast possessions of France in Western
Africa, since June 1895, have been under one
central government the organization of which
united (in 1904) a group of five colonies, each
one ruled by a Lieutenant Governor who is

Mn'er the Governor-General. They are (i)

Senegal; (2) French Guinea; (3) The Ivory
Coast; (4) Dahomey; (.5) Upper Senegal and
Niger (the colony of Soudan). To these must
be added the political division of Mauritanie,

ruled by a Government agent. Titdjilka is its

chief city. The Governor-General is assisted

by a council appointed by the Government. The
seat of this liberal government is at Dakar. The
general trade report is 42,000,000 francs. This
pays the government expenses and the duties.

Dakar has many large structures of public

interest, built on made foundations. Its area is

5,600,000 square kilometres. The water-courses
are dammed, and on the Ivory- Coast and in

Dahomey wharves have been built. The Senegal
and the Niger are the two great rivers of the

country. The climate is verj' variable and the

heat, which reaches 45°, is exceedingly trying.

It is inhabited by musulmans and many other
races.

Senegal.—Senegal is under two different ad-
ministrations : (i) that of the coast, where the

inhabitants are French
; (2) the Protectorate

country. The principal city is St. Louis (24,000
inhabitants). The other important cities are
Roufisque (20,000 inhabitants), the emporium
for peanuts and the centre of business ; Dakar
(24,000 inhabitants), the centre of navigation;
and Goree, on the island of the same name.
The total population is 1,200,000 inhabitants.

Trade has increased from 45,000,000 in

1894, to 100,000,000 francs in 1906. (60,000,000

imports, and 40,000.000 exports.) Of this

amount the French importations do not reach

30,000,000. The products exported are chiefly

peanuts, gums, india-rubber, almonds ; also

birds, feathers, and elephants' tusks. The rail-

road connects Dakar with the Niger.
Senegambia-Xigcr.—This government ex-

tends to Lake Tchad and to Tombouctou. The
budget gives a little more than 6,000,000 francs.

The principal cities are Kayes (15,000 inhab-
itants). 911 kilometres from St. Louis—the
terminal of the railroad between Senegal and the
Niger ; Segou, the cotton city and the centre of
the india rubber trade ; Zinder 30,000 inhab-
itants. The capital will soon be transferred to

Bammako. The cultivation of cotton is develop-
ing rapidly in this region.

Mauritanie.—This is a country for breeding
cattle and sheep. Salt meats are exported. This
territory was annexed to French Western Africa.

Guinea.—Its principal city is Konakry on
Tourbo island, opposite the Loos islands, which
were recently ceded to France by England. Busi-
ness houses and stores are numerous. In the
last 10 years commerce has increased from
10,000.000 to 35,000.000 francs. (18.000.000 ex-
ports; 17,000,000 imports.) The principal prod-
ucts are india rubber (which has increased
from 3,000,000 to 12.000.000 francs) ; palmettos,
peanuts, sesamun, hides and bananas.

The Ivory Coast.—The chief town is Bingcr-
ville. adjoining the new city of Abidjan, from
which the railroad will soon be built as far as

Kong (280 kilometres distant). The trade
amounts to 10,000.000 francs imports, and 8.000,-

000 exports. From America is received lard and
tobacco. The exports are oil. almonds, india
rubber, mahogany and kola nuts. Coffee and
cocoa are being cultivated. This colony, whose
most important town was formerly Grand
Bassam, dates from 1843.
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Dahomey.—The seat of the government is at

Porto-Novo. The railroad (built for 205 kilo-

metres) will go as far as the Xiger. Porto-
Novo (76,000 inhabitants) is superseded by
Cotonou, wliich is connectea with it by an iron

wharf 208 metres long. The products are the

same as in the preceding colony. The imports
amount to 12,000,000, and the exports to 10,-

000,000 francs. Great attention is being given
to the cultivation of cotton. The natives live

on Indian corn, manioc millet and rice.

The origin of the colony of French Congo
dates back to 1843; it became a colony in 1881.

The present state of Congo, with its de-

pendences, comprises (i) the colony of Gabon;
(2) the Middle Congo; (3) Oubanghi-Chari;

(4) Tchad. It is governed by a Commissary-
General who resides at Brazzaville, and also by
a Lieutenant-Governor at Gabon. The general-

domain was organized in 1899. Its products are

the same as those of the preceding colonies.

Trade amounts to 7,000,000 francs imports, and
10,000,000 francs exports.

THE SOM-\LIS COAST.

This territory was bought in 1858 and in

1862, and settled in 1883. The scat of the gov-
ernment was transferred to Djibouti, and in

1896 the colony took the name of the French
Coast of Somalis. It is connected by cable with

Perim and large steamers touch here. It is a
protectorate. The principal exports are ivory,

gold, hides and coffee, amounting to a trade of

11.000.000 francs exports and 8,000,000 francs

imports.
The importance of Djibouti is the result of

its railroad connection with Addij Abbaba, the

capital of Ethiopia. It is the point of departure
for caravans, and the products of the country.

Djibouti has a population of 600 Europeans and
6,000 natives. Clieik-Said is a French posses-
sion, notwithstanding that the Turks have un-
lawfully placed a garrison there. The island

of Perim has the advantage of being supplied

with soft water. Its situation commands the

entrance to the Red Sea.

MAD.\CASCAR.

The colonization of Madagascar by the French
began in 1642, under Louis XIV. Napoleon III.

made a treaty with the queen in 1862. The
Hovas having neglected it, the French took
the capital, 30 Sept. 1895. The island was de-

clared a colony shortly after the insurrection of

1896-98. It is 2,500 leagues from France, and
150 leagues from Reunion. Its area is 580,000
square kilometres. Although it is as large as

France, Belgium and Holland together, it has
only 2,500,000 inhabitants, including 850,000
Hovas in the interior, 500,000 Betsilleos in the

South, and the Sakalaves in the East. The
coast is unhealthy, but thus far the high pla-

teaux have been salubrious.

The annual report amounts to 24,000,000
francs. In 1895 the imports were 14.000.000 and
the exports 4,000,000 francs. These figures have
increased to 38,500,000 francs and more than
28,000.000. making a total of 65.000,000. The
principal exports are india rubber, raflia, cattle,

vanilla, cloves, gum, cocoa and coffee. There
are important cotton plantations in the west.

The native industries consist of the making of
rope-bands, lace, and straw hats, and there are
many other enterprises. '1 he railroad from
'J ananarive to Tamatave is in course of con-

struction. Its terminus is connected with the sea

by the means of the Pagalanes canal. The
principal cities are Tananarive (50,000 inhab-

itants), Tamatave, the chief port on the east

coast, and Majunga on the west coast.

The magnificent roadstead of Diego-Suarez
serves as a base for naval operations. The
colonization has been directed by General
Gallieni, who is an organizer, and ruler, as well

as an energetic military leader.

THE COMORES.

.\fayottc.—The archipelago of the Comorcs
consists of four islands. Mayotte, the seat of
government, has been a colony since 1843;
Anjouan has been under our protection since

1886, and the Large Comort and Moheli since

1887. All these belong to Madagascar. The
area is 2.124 kilometres. The population con-
sists of 50,000 Musalmens. Mayotte was dev-
astated by a cyclone in 1899. Anjouan has

prospered thanks to its vanilla, coffee, cocoa and
cotton. Its trade amounts to 1,800,000 francs

imports, and 2,400,000 francs exports.

GUADELOUPE.

Guadeloupe has been a French colony since

1674, and suffered vicissitudes in hrench con-
tinental wars. It consists of two islands; Basse
Terre. and Grande Terre, separated from it by
a short arm of the sea ; Basse Terre has but one
port (of the same name) ; Grande Terre has

five ports, the principal one of which is Pomte
a Pitre. Its trade amounts to 17,000,000 francs

imports, and as much in exports, which consist

in sugar, rum. coffee, cocoa, vanilla and log-

wood. Population 140.000. Its dependencies
arc the islands of Desirade, Petite Terre, Sainte,

Marie Galante, two-thirds of St. Martin, and
St. Bartholomew.

MARTINIQUE.

Martinique has been a French colony since

1664. The island is 70 kilometres long and 31
wide. It is volcanic, the same as Guadeloupe,
and the eruption of Mt. Pelee in 1902 destroyed
the city of St. Pierre which had 25.000 inhab-
itants. The population of Fort de I-Vance. the
principal city, is 15,000. Its trade amounts to

20.400.000 francs imports, and 15.000.000 exports
—about the same as Guadeloupe. The colony
has recovered from the disaster, and is resum-
ing its business enterprises.

GUYANA.

Guyana is one of the oldest French colonies

It lies between Dutch Guiana and Brazil. It

dates from 1674 and it only has 33,000 inhab-
itants, 12.600 of whom are in Cayenne, the prin-

cipal city. Notwithstanding that gold has been
exported since 1855, ebony forms its chief ex-
port. The exports are valued at 13,000,000;

the imports amount to 10,500,000 francs. Be-
sides its gold deposits, the country has mag-
nificent forests, it has been neglected because
criminals have been transported there. How-
ever, it possesses the same elements of growth
as its neighbors, British Guiana and Dutch
Guiana.
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ST. PIERRE AND MIQUELON.

The first French settlements were made there

in 1604. These islands were taken from France
in 1713 (Treaty of Utrecht) restored in 1763
(Treaty of Paris), and ruined during the war
of American Independence. The English ban-
ished the inhabitants in 1778. The treaty of

1783 gave France jurisdiction over them. They
have only 6,500 inhabitants. The imports
amount to 8,000,000, and exports to 10,000,000

francs, and consist of codfish, oil, lobsters and
salmon. The islands are the chief fishing station

for French vessels on the shores of the Atlantic.

This colony dates from 1671. It used to be
called Bourbon. Its climate is excellent. It is

71 kilometres long, 51 wide, and has an area of
2,600 square kilometres. Its hot springs of
Salazie, Cilaos and Massate are celebrated. In
the mountains the temperature is sometimes
below zero. The suminers are very warm. The
island was ravaged by cyclones in 1904 and 1905.

There are two ports : St. Denis, the principal

one (38,000 inhabitants), and St. Pierre (27,000
inhabitants). Its report is 4.500,000. Imports,
22,000,000 and e-xports, 20,000,000 francs, consist-
ing of sugar, coffee, vanilla, rum, tapioca and
tobacco. The spice trees of the Sonde Islands
were introduced there in 1770 by the commissary,
Poivre. Its nearness to Madagascar also gives
it an outlet for trade. It is thoroughly French.
The French of Maurice—its neighbor which has
become English—^still speak their own language.

NEW CALEDONIA AND NEW HEBRIDES.

France took possession of New Caledonia in

1853. Its dependencies are the Isles of Pines,

Loyalty and Huon ; but the archipelago of New
Hebrides—which is 30 hours' distant from it

by steamer, and four days from Sydney—was
(February 1907) the subject of a convention
which establislied joint rule with England. The
area of New Caledonia is 2,100,000 hectares, of
which one-half is mining land, 500,000 hectares
of pasturage and lands under cultivation ; the
remainder is forest. The annual report amounts
to 4,000,000 francs. The climate is excellent and
favorable for colonization. In August, which is

its coolest season, the temperature is as low as
13°. The population is 13.000 colonists, more than
10,000 convicts, and 30,000 natives. No convicts
have been sent there since the beginning of this

century. The colony is connected with Brisbane,
Australia, by a line of steamers and a cable.

Its trade amounts to 21,800,000 francs, of which
10,800,000 are imports, and 11,000.000 exports.
The latter are the finest quality of coffee, val-
uable woods, and especially minerals—nickel
130,000 tons ; chrome, 45,000 ; cobalt. 8,000.
Blast furnaces are about to be constructed, and
the coal and copper mines are being worked.

This colony lies on the route to Australia,
San Francisco and Panama, on the one side,
and on the other it lies on the route from Pan-
ama to Indo-China, and China-Seas. Its vast
harbor of Noumea must consequently become
the chief port of the Pacific.

New Hebrides.—The New Hebrides, in the
same archipelago, comprises 70 islands, whose
area is 1,600,000 hectares. The French possess
050,000, and the English 235,000. Agriculture

and commerce are in the hands of 400 French
colonists, against 100 English—70 of these are
only Wesleyan missionaries. These very fertile

islands are the granary of the Caledonia islands,

a mining country. They are inhabited by 70,000
Canaques and furnish laborers for the same
archipelago. It is contended that France has
much more right to these islands than England;
but Australia wanted them bestowed upon her
and the convention of February 1907 established
a French-English protectorate over them. It is

thought that this modus vivendi is only tempo-
rary. The situation of the archipelago will

assume great importance when the Panama canal
is opened.

OCEAN ICA.

Tahiti.—The colony of Tahiti comprises the
archipelago of the Society Isles, the Marquises,
the Tuamatou, the Gamblers, the Tubuai, and,
in the centre of the Pacific the small island of
Clipperton, the advance sentinal of Panama. It

is 1,200 leagues from the main land, and has be-
longed to France since 1842.

Tahiti's climate is charming, and the people
are very kindly. It has 30,000 inhabitants. Trade
amounts to 4,000,000 francs imports, of which
1,700,000 come from the United States, 665,000
from New Zealand, and 600,000 from France.
The exports amount to 4,700.000 francs, of which
80,000 are sent to France and 200,000 to foreign
ports. The exports are copra, vanilla, cotton,
cocoanuts, oranges, and mother-of-pearl. The
colony has no maritime or postal connection
with the metropolis. The transportation of mail
and passengers, and of most all the merchandise
is done by the Union Steamship Companv, which
connects Tahiti with New Zealand ; and by the
Ocean Steamship Company, which connects it

with San Francisco. These two companies are
subsidized by the colony and by France. It is

thought that the postal service will be estab-
lished when the Panama canal is opened.

INDO-CHINA.

Indo-China is the most important of the
French colonies. It is 14,000 kilometres distant
from France. It is divided into five parts

:

Cochin-China, settled in 1858; the Protectorate
of Cambodia, in 1853; Annam, in 1874; Tonkin,
in 1885; Laos (direct possession), in 1893;
and Quang Tcheou (off the coast of China), in
1898. The area is 712,000 square kilometres, and
there is a population of 23,000.000 of verv diverse
nationalities—Annamites (three-quarters of the
inhabitants); Cambodians and Chinese; Lao-
tians, 132,000 Kiams and 800,000 Mais or Khas
(savage tribes), 18,000 of the inhabitants are
French, The annular expenditures are 105,-
000,000 francs, 78,000,000 of which are for the
general budget and 35,000,000 for the six
countries. Its foreign commerce, which was 205,-
000,000 francs in 1897, has been 400,000,000 francs
since 1904. Nearly 2,000 steamers of 2,250,000
tons and 3,300 of 50,000 tons frequent its ports.
.A.merican steamers come here for rice. \ net-
work of railroads, of more than 2,000 kilometres,
is being built—valued at 266,000,000 francs.
The public works and the domestic affairs of
the colony are progressing rapidly. The prin-
cipal exports are rice, tea and coal. This colony
has not been forced into union, it was naturally
united.
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Cochin-Chiiia.—The area of Cochin-China is

57,600 squan.- kilometres ;
popuhuion 3,000,000,

of which 5,000 are French. Saigon is 40 miles

from the sea, and one of the most beautiful

cities in the far East. Decortications are pre-

pared for three times as much rico as they
have. The rice export in 1867 was 14,000 tons

;

it is now a million. Other exports are pepper,

3,000 tons ; cotton, sugar and copra. Cho-lcn on
the outskirts of Saigon, is the most important
centre of native and Chinese trade. Tonkin
has an area of 174,560 kilometres, and 10,000,000

inhabitants, 4,000 of whom are French. The
climate is more supportable than Cochin-China.
The chief cities are: Hanoi, 150,000 inhabitants;

Haiphong, 15.000, and Namdinh—the com-
mercial, artistic and literary centre—50,000.

Aniiam-lluc, the capital of the kingdom, and
the seat of the French Legation, has 40,000 in-

habitants. The area of Annam is 133,760 square
kilometres

;
population 6,000,000. The vicinity

of the sea renders the climate very agreeable
to Europeans. The chief cities, after Hue, are
Tourane, with its mines of coal, copper and gold,

and its tea plantations ; and Fai-fo, an emporium
for native trade, which exports 2,000,000 francs
worth of cinnamon to China.

Cambodia.—The area of this colony is 200.000

square kilometres; population 1,800.000, of which
600 are Europeans. The climate is very warm.
The products are rice, cotton, silk, pepper,
gums, cardamon, sugar, tobacco and the lish

caught and salted by the 30,000 iishcrnien of the
great lakes. Cambogia has only one small port

—Kampot. The capital is Phrompenh, 60,000

inhabitants. It is a great river port at which
steamers stop all the year round.

Laos.—The area of Laos is 300,000 square
kilometres; population 1,000.000. of which 500,000
are Thais ; 400,000 Khas ; 5,000 Khmers ; 2,000
Annamites; 300 Chinese: and 150 Europeans.
The two capitals are Luang-prabang, 25,000 in-

habitants, situated in the northern part; and
Vien-charh in the centre Its products are
cardamon, benzoin, india rubber, gum-lac, tin.

Its gold, iron, salt, and gem mines are to be
worked.

Kouaiig Chcou Wan.—Its area is 1,000 kilo-

metres; population 160,000. The chief town and
most important port is Pointe Xivet. its prod-

ucts are the same as in the southern part of

China. It is a free port frequented by 210 ships.

The total commerce amounts to 8,600,000 francs.

This territory will be connected with Tonkin
by railroad. The colony is a base for extensive
business transactions, and its commercial activity

will extend to the countries which consume rice

—those bordering the China seas and the Pacitic.

INDIA.

French settlements in India, the chief cities

of which arc Pondichery, Chandernagore,
Yanaon, Karikal and Mahe, are all that remain
to us of the immense empire of Dupleix, which
has become the Empire of British India. Area
51,000 hectares; population 175,000. The trade
amounts to 9,300,000 francs imports, and 28,-

000,000 exports, consisting of blue-cotton cloth,

peanuts, coffee, saffron, tamariiis and salt fish.

The cities are connected with the railroads of
India, and a line of French steamers runs to

Pondichery. The population consists of 125,000

natives and 1,000 Creoles.

CANADA.

From the fact that French emigration is only
20,000 per year, we must not conclude that the
French do not colonize. They know how to

please the natives, and the survival of the French
spirit in the colonies we have lost is proved by
the fact that 2,000,000 Canadians still speak the
French language.

LOUISIANA.

There are 1,500,000 French in Louisiana in

the United States, and 500,000 in the Antilles,

no longer French possessions; as Haiti, half
of which France once owned ; and there are
also many French emigrants in the republics of
South America. The following tables show
(l) the value of the commerce of the French
Colonies; (2) their respective value in eco-
nomics; and (3) their size, population, expendi-
tures, and commerce (both imports and exports).

TABLE OF THE TRADE OP THE FRENCH COLONIES (1905).

Name
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TABLE OF THE GENERAL SITUATION OF FRENCH COLONIES.

Colonies

Algeria
Tunisi
Western Africa—

-

Senegal
Senegambia-Niger. . .

.

Guinea
Ivory Coast
Dahomey

Congo
Somalis Coast
Madagascar
Mayotte
Great Comore
Anjouan
Mohsli
Guadeloupe
Martinique
Guiana
St. Pierre and Miquelon.
Reunion
Caledonian Isles
Oceanica
Indo-China
The Indies

Area in
kilometres

670,000
135,000

2.525,000

1.800.000,
36.000,

530, OOO!
356;

1.102
37S
231

1,780
987

SO. 000
242

2,600
20,078
4.002

2,200.000
588

Inhabitants

Natives

4.000.000
1.650.000

9.000.000

8.000,000
200.000

3.000,000
9,000

45,000
15,000
9,000

183,000
200,000
34,000
7,000

174,000
20,000
28,000

23,500,500
273.000

Europeans

700.000
150,000

290
256

4,000
176
190
580
400

16,200
I.OIS

4

6.450
5.400
3. ISO
6.545

406
12,196
3,061
18.246

78

Report for
1905.
francs c

39.000.000
40.000,000

5,710.
12.809.
5.100.
3,000,
5.306.
5.S40.
1.175.

23,805.
238,
172,
113,
28.

5.628.
4.962.
2.942,

799.
5.279.
3.769.
1.823,

96.995.
2.385.

916.50
500.50
000.50
000.50
218.14
006.86
000.86
000.86
865.86
100.86
741.
700.25
600 . 90
128.90
108.34
246.30
000.30
910.30
745.30
756.44
328.82

Commerce

Exports,
francs

300,
80

40
40
14
7
9
9

10,

16,

000.000
000, ooo!

[

630,0121
630,0121
090,743.
613,460'
540,066i
938.242
450,900
271.0101

Imports,
francs

400.000,000
70,000.001

51.662.996
51.662.99"
17.942.974
9.078.131
11.264.258
6.978.077
7.530.221

32.898,554

2,381.888 1.715,272

16,

15,
12,
9,

19,

8,

4,
120,
28,

658,2971
104,073
330,391
552,744
191,900
963.8951
678.052
448.505
059,017

16.408,801
20.389,568
10,468,081
8,306,117

21,508,588
13,671.998
3,907.996

204,253,872
9.319.596

Total. 7.203.344 44.697.000 78.683 187
Fie, incompl.

585.870.75 345.903.195 447.304.4:0

RECAPITULATION OF THE ECONOMIC VALUES OF
EACH COLONY (CAPITAL INVOLVED).

Francs.
Re'union 100 , 000 , 000
Guadeloupe 138 , 000 , 000
Martinique 100.000,000
Guiana 80.885.000
The Indies 63.241.000
New Caledonia 114.464.000
French Settlements in Oceanica 11.822. 000
Saint-Pierre and Miguelon 21.244.000
Indo-China 544,709,000
Western Africa 223,643.000
Madagascar 190 . 044 , 000
Comores 13.483.000
French Coast of Somalis 64. 300.000
Congo (Capital of the Societies) 60.490,000

Total 1,726,325,000

Thus the increase in value resulting from
industrial and commercial enterprises and tho
investment of capital amounted, in 1907, to

nearly 2,000,000,000 francs.

RESUME.

From the above data it can be seen that
French domain is of vast extent and is rapidly
increasing in value. Its internal affairs, and its

business enterprises show a steadily increasing
prosperity, and the future outlook is full of
hope and involves great responsibilit}'.

M. Ch.\rles Lemire,
Conseiller du Commerce Exterieur.
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France, Isle of. See Mauritius.
Francesca da Rimini. See Da Rimini,

Feancesca.

Francesco di Paula, friin-ches'ko dc po'la,

or Saint Francis of Paola, Italian monk: b.

Paula or P;iol;i, Calabria, 141b; d. Plessis-les-

Tours 2 April 1507. At the age of 13 he was
the inmate of a Franciscan convent ; and at ig
retired to a cave where he inflicted on him-
self every species of scM-morlitication. The
fame of his piety having attracted to his cell sev-
eral emulators of his austere life, lie obtained
ptrmission to erect a convent, and the new com-
munity received from Pope Sixtus IV. the title

of the Hermits of St. Francis of Assisi; but the
title was changed by Alexander VI. to Minim-
Hermits of St. Francis of Paola. The founder
established numerous communities in Italy, Sic-
ily, France, Spain, and Germany, but the Minims
were never settled in Great Britain or Ireland.
To the usual conventual vows, Francesco added
one of the most rigorous abstinence— flesh,

eggs, cheese, and milk being strictly forbidden
the entire year, except in illness. In Spain they
were called the Brothers of Victory, in com-
memoration of the deliverance of Malaga from
the Moors. Twelve years after his death he
was canonized by Leo X., and the Roman Cath-
olic Church celebrates his festival on 2 April.

Franchetti, fran-chet'te, Baron Alberto,
Italian composer: b. Turin i860. He was a
pupil in Coccon and Magi, studied at Dresden
and Munich, and in 1888 produced his most
successful opera <Asraele.)

Fran'chise, in law, a right belonging to a
subject of exercising a branch of the sover-
eign or government prerogative, either in virtue
of a grant conferring such right, or by pre-
scription, which always presupposes such a
grant. The corporate franchise, that is, the
right of being incorporated, and of holding fairs,

ferries, etc., are among the most important
franchises, which are, however, almost infinite.

In politics it is the right of voting upon pro-
posed legislative measures, where such meas-
ures are accepted or rejected by the people
generally; or for representatives to a legislative
assembly (the parliamentary franchise) or to a
municipal body.

Francia, fran'cha, easel name of Francesco
DI Marco ni Giacomo Raibolini. Italian
painter: b. Bologna 1456; d. there 5 Jan. 1517.
He assumed his name of Francia from that of
the goldsmith under whom he began his art
studies. He was a pupil in painting of the
Ferrarcse. Lorenzo Costa, and shows the influ-
ence of his master's style. He painted por-
traits and history, his greatest work being the
Bentivoglis altarpiece. in the Church of San
Giacomo Magsinre. Bologna,

Francia, Jose Caspar Tomas Rodriguez
da, ho-sa' g;is'p;ir to'mas ro-dre'ges fran'-
se-a, Para.guayan dictator: b. Asuncion
1756; d. there 20 Sept. 1S40. He was sent to
the LTniversity of Cordova, with a view to
entering the Church; but his plans underwent
a change, and on his return to his native town
with the degree of doctor of laws, he began
his public career as a barrister. His high repu-
tation for learning, but still more for' honesty
and independence, procured him an extensive
practice; and he devoted himself to legal pur-

suits for 30 years. In 181 1, when Paraguay
threw off the Spanish yoke, he became secretary
of the junta appointed by congress. In 1814
he was appointed dictator for three years, and
in 1817 he was continued in authority for life.

No sooner had he reached the goal for which he
had been striving than he began to display the
utmost tyranny in his administration. He was
kindly disposed toward foreigners, till they ex-
cited his jealousy by the culture of Paraguay
tea, of which he made a state monopoly. After
everything had been placed completely at his
beck he seemed, in 1824, disposed to return to
milder courses, but a new attack of his con-
stitutional malady led him again to a renewal
of his tyrannical proceedings ; but as Paraguay
had improved under his government, and the
inhabitants had become reconciled to his tyr-
anny, he was able to continue his system till

his death,

Franciabigio, friin-cha-be'jo, (the easel
name of Fra.n'cesco di Cristofano Bigi),
Italian painter: b. Florence 1482; d. there 24
Jan. 1525. He was a pupil of Albertinelli, where
he met and made a friend of Andrea del Sarto.
The two artists painted in collaboration the fres-
coes in the Santa .'\nnunziata Church at Flor-
ence. In these paintings the influence of del
Sarto is very apparent, as well as in the 'Last
Supper.) which Franciabigio painted in the re-
fectory of San Giovanni, and the oil painting
at Dresden, 'David and Bathsheba.) He has
left many excellent portraits, one of which is in
the Berlin Museum.

Fran'cillon, Robert Edward, English nov-
elist: b. Gloucester, England, 25 March 1841.
He was educated at Trinity Hall. Cambridge.
He was admitted to the bar in 1864 and was
on the staff of the London Globe 1872-94. His
novels are: 'Earl's Dene> ; 'Pearl and Emcr-
a!d> (1872); 'Olympia>; 'Strange Waters';
'Zclda's Fortune'; < A Real Queen> ; 'Oueen
Cophetua) '1880); 'Under Slieve-Ban) (t8Si);
'King or Knave' (1888); 'A Dog and his
Shadow'

; 'Jack Doyle's Daughter) ; < Ropes of
Sand'; 'Gods and Heroes'; etc.

Francis I., king of France: b. Cognac,
France, 12 Sept, 1494; d. Rambouillet 31 March
1 547- He succeeded to the throne in 15 15, on
the death of Louis XIL, who died without male
issue. As grandson of Valentino of Milan, he
put himself at the head of an army to assert
his right over the Milanese. The Swiss, who
opposed him in his entrv into the duchv, were
defeated at Marignano (or Melegnano'), and
Milan fell immediately after this victorv. After
a short war with England, the famous interview
between Henry VIII. and Francis took place,
in 1520, in Flanders, which, from the magnifi-
cence displayed on the occasion, was called
The Field of the Cloth of Gold (q. v,). In
the same year. Charles V. of Spain having in-
herited the empire after the death of Maximilian.
Francis laid claim to the imperial dignitv and
declared war against his rival. In this struggle,
however, he met with nothing but reverses.
After the defeat of Marshal Lautrec at Bicoca,
in 1522, the retreat r,f Bonnivet, and Bayard's
death. Francis w-as himself, in 1525, beaten at
Pavia. and taken prisoner. The fight had been
a fierce one. and the king wrote to his mother,
«A11 is lost, except honor.» Led captive into
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Spain, he recovered his liberty only at the cost

of an onerous treaty, signed at Madrid in 1526;
but which Francis subsequently declared null

and void. He immediately recommenced war
in Italy, met with fresh defeats, and concluded
a second treaty at Cambrai in 1529. He once
more invaded Italy, in 1536, and, after various
successes, consented to a definite arrangement
at Crespi, in 1544, by which the French were
excluded from Italy, though Milan was given
to the Duke of Orleans, the second son of
Francis. Francis was a friend to arts and
literature, which flourished during his reign

;

and he was called the "Father of Letters."

Justice, also, began to be better administered
in his reign. He founded the Royal College of

France, the Royal Librar}', and built several

palaces. He was succeeded by his son, Henry
II.

Francis II., king of France, son of Henry
II. and Catharine of Medici : b. Fontainebleau

19 Jan. 1544; d. Orleans 5 Dec. 1560. He
ascended the throne on the death of his father,

10 July 1559. The year previous he had married
Mary Stuart, only child of James V., king
of Scotland. During his short reign of 17

months were sown the seeds of those evils

which afterward desolated France. The uncles

of his wife, Francis, Duke of Guise, and the

Cardinal of Lorraine, held the reins of govern-
ment. The latter stood at the head of the

clergy, and had charge of the finances. The
former had the direction of military affairs ; and
both used their power solely as a means of
gratifying their pride and avarice. Antony of

Bourbon, king of Navarre, and his brother
Louis, Prince of Conde, provoked that two
strangers should govern the kingdom while the

princes of the blood were removed from the

administration, united with the Calvinists to

overthrow the power of the Guises, the pro-

tectors of the Catholics. Ambition was the

cause of the quarrel, religion the pretext, and
the conspiracy of Amboise formed among the

French nobility, especially the Calvinists, with
the object of removing the king from the in-

fluence of the Guises, the first symptom of the

civil war. The war broke out in March 1560.

In December of the same year Francis died,

leaving the kingdom loaded with debt, and a

prey to all the miseries of civil war.

Francis I., emperor of Germany: b. 8
Dec. 1708; d. Innspruck 18 Aug. 1765. He was
the son of Leopold, Duke of Lorraine. He in-

herited this duchy from his father in 1729. and
six years afterward exchanged it for that of

Tuscany, which the death of the last of the

Medicis had rendered vacant. In 1736 he mar-
ried Maria Theresa, the daughter of the Em-
peror Charles VI. On the death of the latter,

he disputed the imperial dignity with the elector

of Bavaria, whom France supported, and who
took the name of Charles VII. ; he was. however,
defeated, and Francis reigned peaceably for 20
years. He had 16 children, among whom were
Joseph II., who succeeded him, and the unfor-
tunate Marie Antoinette. See M.\Ri,\ Theres.\.

Francis II., emperor of Germany, and I.

of Austria: b. Florence, Italy, 12 Feb. 1768; d.

Vienna 2 March 1835. He succeeded his father,

Leopold II.. in 1792. as emperor of Germany,
king of Bohemia. Hungary, etc. At the very
commencement of his reign, he had to sustain

a war against France, in which he was defeated,
and was, in 1797, obliged to sign the treaty of
Campo Formio, which deprived him of the
Netherlands and Lombardy. Another war tak-

ing place with the same power, he was not more
fortunate than in the first, and was beaten
at Marengo, and lost, by the Treaty of Luneville,
in 1801, all his possessions on the Rhine. In a
third campaign, undertaken in 1805, the French
were victorious over his armies at Elchingen,
Ulm, and Austerlitz ; and the Treaty of Pres-
burg still further diminished his territory. Re-
nouncing now the title of emperor of Ger-
many, he took that of Austria, under the name
of Francis I. He tried again the fate of bat-
tles in 1809 ; but the defeats of Eckmiihl and
Wagram led to the Peace of Schonbrunn, to
cement which more strongly his daughter Maria
Louisa was. in i8ro, given to Napoleon I.

Notwithstanding this alliance, however, he, in

1813, joined the coalition against his son-in-law
and contributed considerably to his overthrow.
The treaties of 1815 put him again in possession
of the greater portion of his territory, and he
reigned peaceably till his death.

Francis I., king of the Two Sicilies, son
of Ferdinand I. : b. Naples 19 Aug. 1777 ; d.

there 8 Dec. 1830. Twice during the lifetime

of his father he carried on the government of
the kingdom under the name of viceroy ; first in

1812, when a constitution was granted to Sicily;

and afterward in 1820, during the troubles
which broke out in Naples and Palermo, He
mounted the throne in 1825, and died 1830, with-
out having achieved anything remarkable. He
was succeeded by Ferdinand II.

Francis II. (Francesco d'Assisi Mama
Leopold), king of the Two Sicilies: b. Naples
31 Jan. 1836; d. 27 Dec. 1894. He succeeded his

father, Ferdinand II., in 1859, and attempted
to carry out the monarch's policy. His domin-
ions were invaded by Garibaldi in i860 and
Gaeta, his last stronghold, fell in 1861. Subse-
quently the deposed ruler lived in France in

retirement, occasionally organizing abortive ex-
peditions against the Italian kingdom.

Francis Joseph, Charles, emperor of
Austria: b. Vienna 30 Aug. 1830. He became
emperor 2 Dec. 1848, and found the empire
shaken by internal dissensions ; and his first step

was to promise a free and constitutional gov-
ernment to the country. The course of events,
however, compelled him to close the national
assembly, and to assume absolute power. He
centralized the governments of his heteroge-
neous nationalities at \'ienna, and, aided by Herr
Von Briick, inaugurated a series of fiscal and
commercial reforms favorable to the interests

of the middle classes. In 1853-4, the emperor
endeavored, though in vain, to induce the Czar
Nicholas to abandon his ambitious designs
against Turkej', and further excited that auto-
crat's displeasure by refusing to assist Russia
against the western powers, whose rulers also
felt aggrieved because he resolved to remain
neutral and declined to throw the weight of his

name into their scale. The unwillingness of
Austria to make common cause with the western
powers has been severely punished, for had she
joined the alliance against Russia in 1854, in

all probability Louis Napoleon would not have
crossed the Alps and dictated the Peace of

Villafranca. It is, therefore, more than prob-
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able that her reluctance to act against Russia
in that war was the cause of her losing Lom-
bardy three years later. At Solferino the em-
peror gave proof of bravery amounting almost
to rashness. In April 1854 he married the Prin-

cess Elizabeth Amalie Eugenie, daughter of the
Duke Maximilian Josepli, and cousin, on her
mother's side, to the king of Bavaria. The plen-

ipotentiaries of Austria, Prussia, and Denmark,
assembled at Vienna to consider the terms of
3 peace, 26 July 1864, which was concluded
30 October. The convention of Gastein signed

14 .^ug. 186;, transferring the government of
Schleswig to Prussia, and that of Holstcin to

Austria, was a few days after confirmed by the
emperor and the king of Prussia at Salzburg.

The emperor issued an important manifesto to

his people, 20 September, in which he expressed
very conciliatory intentions toward the peoples

of Hungary and Croatia. At the beginning of

1866, the armaments against Prussia commenced,
and an imperial order was issued 6 May, placing

the whole army on a war footing, and concen-
trating the army of the north on the frontiers

of Bohemia. In 1867, the emperor put an end
to the hostilities of Hungary by re-establi.shing

the constitution of that country; and on 8 June,

he was crowned at Budapest as king of Hun-
gary, with extraordinary pomp. In December
of the same year, a new constitution, one of the

most I'beral of continental Europe, framed by
the Reichsrath, was approved by the emperor,
and promulgated as the fundamental law of the

empire. His only son, Rudolf, committed sui-

cide in l88g, and the emperor's nephew, the

Archduke Francis Ferdinand, is heir-presump-
tive. See AusTRi.\.

Francis, David Rowland, American poli-

tician : b. Richmond, Ky., I Oct. 1850. He was
graduated from Washington University, St.

Louis, 1870, entered business and in 1877 es-

tablished the firm of of Francis Brothers, grain

merchants. St. Louis. He was mayor of St.

Louis 1885-9, governor of Missouri l8<8t)-9,3,

secretary of the interior under President Cleve-

land 1896-7, and became president of the Louisi-

ana Purchase Centennial Exposition in 1901.

Francis, Joseph, American inventor: b.

Boston. Mass., 12 March 1801 ; d. Cooperstown,
N. Y.. ID May 1893. He was the invent r of a

number of life-boats and life-cars which came
into general use and by means of which 200 per-

sons were saved when the British ship ,'\yrshire

was wrecked on the New Jersey coast in 1850.

It is estimated that in four years as many as

2,150 lives were saved.

Francis, M. E. See Blundell, Mrs. Fran-
cis.

Francis, Sir Philip, British statesman: b.

Dublin 22 Oct. 1740; d. London 23 Dec. 1818.

He is the best accredited of the candidates for

authorship of the 'Junius' letters. He entered
the civil service, and was rapidly advanced,
owing partly to his abilities and partly to per-
sonal influence curiously accordant with partial-

ities shown in the 'Letters.' Suddenly raised
to the lofty position of one of the resident
India council appointed by Parliament to control
those affairs, he went out to India ; spent his

time there in a furious contest for supremacy
with Warren Hastings; was finally vanquished,
b"t achieved a terrible revenge after his return

to England, by inciting Hastings' impeachment
and coaching Burke ; entered Parliament, pre-
pared many pamphlets and made many spceclics

of much ability and unfailing acrimony. The
•Letters'— savage assaults on the heads of tiie

party in power, up to George III. himself

—

appeared in the 'Public Advertiser' of London
from 1867 to 1772; ceasing with the dispersion

of the party faction most liked by Francis, and
a year before his great promotion and his

departure from England. The case for his

authorship is effectively put in Macaulay's
"Essay on Warren Hastings.* Sec Ju.vius.

Francis of Assisi, as-se'ze, Saint, Italian

founder of religious order : b, Assisi, Umbria,
Italy, 1 182; d. Assisi 4 Oct. 1226. Si; Francis
of Assisi is the founder of the Friars Minor,
who are usually styled Franciscans (q.v. ).

His family name was Bcrnardonc. At baptism
he was called John. Whether it was be-
cause his father, who was a merchant, was
at the time largely engaged in French trade,

or because of the saint's own familiarity

with the French language, the name Francis
eventually superseded that of John. As a
youth he was remarkable for his ardent piety
and the spotless purity of his life, but is re-

proached with a worldly vanity in dress which
his wealth enabled him to indulge in. A change
of heart came over him in consequence of a
year's confinement as a prisoner of war; a se-

rious illness helping the transformation. He
began to dispose of his property for the purpose
of repairing dilapidated churches. Irritated by
bis extravagance his father treated him with the
greatest cruelty; the trouble ending by the
saint's abandonment of everything, even his

worldly apparel, and he assumed the dress f'f a
common laborer. His zeal for church restora-
tions grew in intensity, and being no longer
able to devote his own patrimony to the work
he obtained the necessary means by begging;
he himself laboring at the buildings with his

own hands. His affection was lavished also on
the poor and especially upon lepers. He lived
in the extremest poverty, practised the greatest
austerities, and for a time was looked upon as a
madman. Distinguished and learned men, how-
ever, began to associate with him and follow
his way of life. Though not a priest (and he
never became one) he began to preach every-
where on the necessity of penance. As those
were the days in which Barbarossa was raging
against the Church, both religion and morality
needed reformation, and the preacher was eager-
ly listened to by all classes. When the number
of his followers increased, the desire to insti-

tute a new religious order developed, and for
that purpose he betook himself to Rome, but
Innocent III., then sovereign pontiff, treated the
proposal with indignation. Francis persevered,
and the request was granted. The new com-
munity, known first as the Preachers of Penance,
increased with astonishing rapidity, and at the
first general chapter more than 5.000 friars as-

sembled; some from the humble classes of life,

others already famous in Church and state. The
foundation of the order coincided with the great
Lateran Council, the spirit of which was against
the formation of any new religious order. In
spite of this, however, there seemed to be a

tacit consent to allow the new movement to pro-
ceed. It was when Pope Honorius finally gave
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the necessarj' authorization that Francis met the

Spanish canon Dominic, who was in Rome to

found his own Order of Preachers, commonly
known as Dominicans (q.v.). The two saints

met in church and instinctively recognized each

other, becoming immediately most devoted

friends. The visions and miracles reported of

Francis are bewildering in their number and
character. In the hope of martyrdom he made
several attempts to preach the gospel to the Mo-
hammedans. His prayer and austerities were
continued, his ecstasies frequent, and while on
Mt. Alverno he received on his person what
are known as the stigmata, namely, bleeding

wounds on the hands, feet, and side, correspond-

ing to the marks on the crucified body of the

Saviour. Wherever he went he was honored

as a saint; and his preaching was irresistible in

its pathetic and stirring appeals to repentance.

The rule of life he laid down for his followers

was based on the strictest poverty, that is, no
property, and dependence on the alms of the

faithful. This extreme rigor almost immedi-

ately brought dissension in the order. Parties

were formed, and the Friar General Elias, who
had been appointed by Francis, was its bitterest

opponent, going so far as to leave the order and
to side with Barbarossa, who was then in open
warfare with the Church. Nevertheless, the

friars continued to increase in nu.nber and to

spread everj^vhere, preaching the gospel and
carrj-ing the faith into distant countries. Be-
sides his order for men, he established another

for women, commonly known as the Poor
Clares, so called from Saint Clare, the first su-

perior. There is still another section called the

Third Order of Saint Francis, for men and
women living in the world, who follow a miti-

gated and adapted form of the rule of the

friars. All three have given a vast number of

saints and scholars to the Church. Francis died

at the age of 43, 19 years after the establish-

ment of his order. The extreme beauty, sim-

plicity, and amiability, and perhaps the poetry,

of the saint's character, but especially his love

of created nature, have had the effect in our
own days of developing a singular cult for him
on the part of many outside the Catholic

Church. The movement was started by Paul

Sabatier, a French Calvinist minister, and Fran-
ciscan societies for the study of the life of the

saint and of everything connected with him have
been established in several countries of Europe.

Bibliography.— Segur, 'Popular Life of Saint

Francis' ; Saint Bonaventure, "Life of Saint

Francis*; Thomas de Celano, 'Life of Saint

Francis' ; 'Franciscan Annals.'
Thom.\s J. Campbell, SJ.

Francis de Sales, salz, Fr. sal. Saint,

French prelate, founder of the Order of Visita-

tion : b. of a noble Savoyard family, in the cha-

teau of Sales, near Geneva, 21 .^ug. 1567; d.

Lyons 28 Dec. 1622. He was educated by the

Jesuits at Paris, studied law at Padua, and hav-
ing a strong bent to theology and a religious

life, entered the Church. Earnest and success-

ful as a preacher, he was sent in 1594 with his

kinsman, Louis de Sales, to preach in the duchy
of Chablais, and bring back, if possible, to the

Roman Catholic Church the followers of Calvin.

He had a large measure of success. His con-

ferences with Theodore de Beze, Calvin's suc-

cessor, at Geneva, were, however, without re-

sult. He went to Paris in 1602, preached there

with great success, and steadily refused the of-

fers of dignities made by the French king. The
same year he was appointed bishop of Geneva,

and taking St. Charles Borromeo as his model,

applied himself zealously to the reform of the

diocese and its monasteries. He was disinter-

ested and free from worldly ambition, and de-

clined the offer of a cardinal's hat and the re-

newed invitations of the king of France. In

1610 he founded the Order of the Visitation, of

which the first directress was his friend, Ma-
dame de Chantal. His best known works are

the 'Introduction to a Devout Life,' which has

been translated into many languages, and <A
Treatise on the Love of God.' He was canon-

ized by Pope Alexander VII. in 1665. See

'Life' by Camus.

Francis Xavier, zav'i-er, Fr. ksav-e-a. Saint,

Spanish Jesuit missionary: b. Castle of Xavier,

Navarre, 7 April 1506; d. Island of Sancian 2

Dec. 1552. Saint Francis Xavier was born in

Spain, of one of the noblest families of the king-

dom of Navarre. After the usual collegiate

studies in his own country, he went to Paris for

a course of philosophy in the University. In

spite of his extreme youth, his extraordinary

abilitj' secured for him a professorship in the

affiliated College of Beauvais. It was in Paris

that he met the man who shaped his destinies,

Ignatius of Loyola (q.v.). Abandoning his pro-

fessorship, he took up the study of theology,

practised the rudest austerities, bound himself

to a life of evangelical povert)', chastity, and
obedience, and with Ignatius and five other com-
panions established w-hat is known as the Soci-

ety of Jesus.

The original purpose of this organization

was to evangelize Christians living in the Mo-
hammedan countries of the East. Failing in

that, they offered themselves to the Pope and
were employed by him in most responsible trusts

in various parts of Europe, which, however,
they combined with labor in pest houses, pris-

ons, and among the abandoned poor. A demand
coming from John III. of Portugal for 10 mis-

sionaries to evangelize the new Portuguese pos-

sessions in India, Francis Xavier was chosen,

but went alone, invested, however, with the dig-

nity of Apostolic Nuncio, a dignity which he
sedulously kept out of sight.

The day after the command was given to go

he left Rome for Lisbon, making the journey on

foot, preaching and teaching on the way. In

Portugal his influence was so instantaneous and

so great that the king purposed to keep him in

his dominions. But nevertheless Xavier set sail

for the East, 7 April 1541, having refused even

to see his own relatives before leaving. The
journey meant more than a year of great suf-

ferings, and he reached Goa only on 6 May
1542. The ignorance and immorality which

prevailed there were deplorable and a complete

and immediate revolution in conditions followed

his arrival.

Then began his series of amazing apostolic

journeys. They can only be appreciated by re-

calling the methods of travel of those days ;
(he

perilous character of the seas through which ht

continually sailed, and the savage or barbarous

nature of the people he had to evangelize. From
Goa he went around Cape Comorin and Ceylon,
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then back to Goa again, then through every
principality of Hindustan, otT tlirough tlic scat-

tered islands of the coasts, nntil he readied the

distant Moluccas; establishing missions every-

where, and managing all the complicated and
multiplied works which necessarily resulted.

The story of his life is simply a series of sur-
prising evangelical conquests, bringing thou-
sands to Christianity by the efficacy of his

preaching, the prodigies he wrought, and the
extraordinary sanctity of his life.

On 15 Aug. 1549 he reached Japan. He re-

mained there only two years and four months,
but succeeded in penetrating almost all the little

kingdoms into which the country was then di-

vided ; breaking down the opposition of the
Bonzes who were the chief enemies of the Gos-
pel, winning vast numbers to the faith, and
establishing his followers in the favor of both
rulers and people. The sway which he exerted
over the Japanese mind may be inferred from
the reverence with which he is still regarded
there. The thoroughness with which he and his

successors taught Christianity is evidenced by
the fact that 25,000 Catholics were found in

Japan after three centuries of persecution. They
had handed down the faith from father to son
without any ecclesiastical ministrations.

To obtain laborers for this new field he re-

turned to Goa in 1551. We then find him ven-
turing on a new project, attempting to win
China to Christianity. Its conversion he
thought essential for the maintenance of the
faith both of India and Japan; for the corrupt-
ing influences in both those places he consid-
ered to be largely due to their relationship with
China. He never reached that country but died
on the Island of Sancian, about six leagues from
Canton, being only 46 years of age. This last

fatal voyage had lasted nine months.
His entire apostolate in the East extended

over only 10 years, but he is said to have planted
the faith in 52 kingdoms, preached the Gospel
through f),ooo miles of territory, and baptized
more than i.oco.ooo persons. Fifty years after

his death Pope Paul V. by a bull, dated 25 Oct.

1605, declared him blessed, and, 16 years subse-
quently, Gregory XV. canonized him, but on
account of the pontiff's death, which occurred
just at that time, the bull of canonization was
issued by Urban VIII. on 6 Aug. 1623. He is

honored in the Church on 3 December and is

usually styled "the Apostle of the Indies."" The
devotion to him is universal and countless

churches are erected under his invocation. His
relics are still preserved in Goa, and in iSjg the
body was found to be incorrupt.

Bibliography.— Bartoli, 'Life of St. Francis
Xavier' ; Bouhours, 'Life of St. Francis Xa-
vicr* ; Coleridge, 'Life and Letters': B. N.,
•History of the Society of Jesus' ; Cretineau-
Joly, 'History of the Society of Jesus.'

Thom.\s J. Campbell, S.J.

Francis'cans, the designation borne by the
members of the three great religious orders
founded in the 13th century by St, Francis of
Assisi. The first of these orders is that of the
Friars Minor, known as the Greyfriars, and in
France as the Cordeliers. The second order is

that of the Poor Clares, called in Italian Povere
Donne (Poor Ladies), and in France the Cla-
risses. The third order is that of Penance, or
Tertiarics.

I. Francis, keenly alive to the evils which
in his day seemed to threaten the very existence

of the Church and society, strove to counteract
their baneful intluence by establishing an order,

the members of which were to observe the most
absolute poverty, and to be devoted to the ser-

vice of the Church, The goal which he aimed at

was to reproduce the ideal of the divine life on
earth, therefore neither he nor his were to pos-

sess anything temporal, but were to go about
doing good and preaching to all the world the

kingdom of heaven. A little band of disciples

to the number of seven, aglow with enthusiasm,
gathered around the saint, and the little chapel
of Sta. Maria degli Angeli, near Assisi, which he
called Portiuncula, "the little portion, or in-

heritance," was the place where the order was
first planned. It was truly a humble origin, an
insignificant beginning, but Francis had a pre-

sentiment of the future world-wide extension of

his order. In l2ro he obtained from Innocent
III. a verbal approbation of the rule he had
drawn up for it. Forthwith it appeared how ac-

curately he had gauged the wants of his age, for

his order sprang at a bound into popular favor.

So rapid was its growth that 10 years afterward
at a chapter held near Assisi, more than 5,000

of his religious assembled, and not half a century
had elapsed when they counted missionaries in

every known country, as may be learned from a

bull of Alexander IV. in 1258. In 1260, when a

chapter presided over by St. Bonavcnture was
held at Narbonne, the order had 1,400 houses.

At the dissolution of the monasteries in England
there were 65 houses of Franciscans, and even
in 1680, in spite of severe losses in Protestant
countries, the order numbered 100,000 members.
The order is ruled by a general minister, who,
with his council or dcAnitorium, resides in

Rome. It is divided into provinces to govern
which provincials are elected. Each province
is composed of a certain number of houses or
convents, whose superiors are termed guard-
ians.

Owing to the absolute nature of the poverty
prescribed by the second rule drawn up for the

first order and approved by Honorius III. in

1223, some of St. Francis' immediate followers
showed tendencies inimical to it even in the

saint's lifetime. After his death these tendencies
became more marked, and were covertly con-
nived at and effectively encouraged by the second
minister-general, Elias of Cortona. This was
the rift in the lute which widened as time went
on. Some zealous upholders of the purity of the

rule, such as St. Anthony of Padua, Adam de
Marisco, Cjesar of Spires, protested against all

innovations, and labored strenuously to maintain
intact their sacred inheritance, receiving the dis-

tinctive name of Cesarincs, but eventually re-

turning to the body of the order in 1256. Other
reforms were initiated, such as that of Peter of

Macerata, 1294; that of Philip of Majorca, l.^^oS;

that of John of Vallees, 1336; and others. They
met with varying success, until in 1415 a final

split took place, one section of the order adopt-
ing the mitigations which had been introduced in

the matter of poverty, this being the bone of
contention all through. They became known as

the Conventuals, while the members of the other
section were called Observants, as observing
faithfully the Franciscan traditions. These lat-

ter still adhere strictly to the original austerity
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of their rule. St. Bernardine of Sienna, St.

John Capistran, and St. James de la Marcha
were mainly instrumental in promoting the in-

terests of the Observance. In 1517 Leo X. is-

sued his famous bull, Ite et vos inz'incammeam,
decreeing that a general minister of the whole
order was to be chosen from among the Observ-
ants, and that the Conventuals were to elect a

master-general. The Observants, however, did

not satisfy the zeal of some, and thus we find

certain groups, such as the Reformati, originat-

ing in Italy ; the Alcantarines, or those who
follow the reform of St. Peter of Alcantara, in

Spain; and the Recollects.

There were now the two great families of

the first order, the Observants and the Con-
ventuals, these latter being governed, as said

above, by a master-general, and notwithstanding
their dispensations in regard to poverty, they

have always rendered important services to the

Church. The great Pope Sixtus V. was himself

a Conventual.
In 1525 there arose a third family, known as

the Capuchins (q.v.).

The Franciscans did not devote themselves
exclusively to the apostolic life. From the first

they took an active and leading part in the

study of Holy Scripture and in all the branches
of sacred and secular learning. They have filled

with honor the first chairs in the most celebrated

universities. Such great names occur among
them as Alexander of Hales, St. Bonaventure
("the Seraphic Doctor"), Blessed John Duns
Scotus, called "the Subtle Doctor," who as de-

fender of the Immaculate Conception became
the leader of the Franciscan school, Francis
Mayronis, and Nicholas de Lyre. In Eng-
land during the centuries immediately preceding
the Reformation, there were 67 friars professors

at Oxford and 73 at Cambridge, among them
being Adam de Marisco, Duns Scotus, Roger
Bacon, the pioneer of the modern discoveries in

the physical sciences. Thomas de Celano, who
wrote 'Dies Irse,* and Jacopone da Todi, author
of 'Stabat Mater,' were Franciscans. Nuncios,
legates, archbishops, 50 cardinals, and 5 popes
have been chosen from among the Franciscans.

The relations of the Franciscans with Amer-
ica began with its very discovery. Father Juan
Perez, guardian of the Franciscan monastery at

La Rabida, the adviser and personal friend of

Columbus, with several companions, accom-
panied the discoverer in 1493. The first con-
vent was erected for them at what is now the

city of Santo Domingo, on Haiti ; another arose

at La Vega, on the same island. Connected
with these convents were the first schools in

the western hemisphere.

Owing to the enthusiasm among the re-

ligious in Spain, and to the docility of the

Indians, the order spread so rapidly in the

West Indies that King Ferdinand found it

advisable to issue a decree forbidding the

erection of a new convent except at a dis-

tance of at least five leagues from one already

existing. In 1505, only 13 years after the dis-

covery, there was a sufficient number of convents

to form a province, under the name of Holy
Cross. The first diocese to be erected was
Santo Domingo, in 1504 ; its first bishop was
Father Juan de Padilla, a Franciscan.

After the Spaniards had set foot on the

mainland, the king, ever anxious for the spirit-

ual welfare of the aborigines, sent over a great

number of friars under the leadership of Father
Juan de Quevedo, who was appointed bishop of

Darien, the first bishop on the American conti-

nent. The Franciscans entered Venezuela in

1508, Brazil in 1519; in 1535 they were able to

form a province in Peru, whence were founded
the missions farther south in the Andes and
Pampas. Saint Francis Solanus, called the

Apostle of Peru on account of his extraordinary
missionary labors, evangelized these regions ; he
died at Lima in 1610.

In 1521, if not before, the first Franciscans
came to Mexico. Together with 12 friars

known as the Twelve Apostles of Mexico, there

labored here from 1533 to 1572 the famous
Brother Gante. He wrote a catechism in the

Aztec language, erected over 100 churches, and
with one companion frequently baptized 8,000
Indians in one day. Many schools were erected,

in which often as many as 600 and 800 boys
received an elementary education. Owing to

their stainless lives, abstinences, and contempt
for gold, the friars obtained marvelous results

among the natives. In 1535 the 70 convents in

Mexico were organized into a province. At the

end of the l6th century there were three prov-
inces ; others have been formed since then, be-
sides several missionary colleges, whence zealous
missionaries set out to convert the natives to

the north, notably in Florida, New Mexico,
Arizona, Texas, and California.

Florida was the first of the States that beheld
the Franciscan garb. Five friars came with
Narvaez in 1528; their superior. Father Juan
Suarez, was the first bishop in the United
States. In the course of time the missionaries
succeeded, though not without heavy sacrifices

of life and labor, in establishing flourishing mis-
sions all along the coast and in the interior as
far west as Mississippi and as far north as

Georgia. In 1634 there were 34 friars, who
maintained 44 mission stations, where they at-

tended to about 30,000 converts. These mis-
sions suffered greatly by invasions from Caro-
lina and Georgia, and when Florida was
ceded to the English in 1763 they ceased to

exist.

Arizona and New Mexico were first visited

by Franciscans in 1339; in the course of time
a great many missions and churches were estab-

lished, to most of which were attached schools
for boys, as we learn from an official report of
1632. Beginning with 1689, about 160 friars

labored in Texas up to the time of the Mex-
ican independence, when the missions were
ruined.

The Franciscans came to California in 1768
under the renowned Father Junipero Serra.

The first mission founded was San Diego. Up
to 1823. 21 missions were organized, forming a

chain which extended a distance of over 700
miles. At the height of mission prosperity

30,000 Indians lived under the paternal guidance
of the friars : they were fed, clothed, and edu-
cated, with no expense to the government, the
missions supporting themselves by agriculture
and stock-raising; everything was manufactured
at these establishments by the Indians. In 1834
the Mexican government began to confiscate the
missions and took them from the control of the
friars ; this work was finished by 1846 and
brought about the complete destruction of the
once so flourishing missions.
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While the Spanish Franciscans were thus ex-

tending their labors in the south from the At-
lantic to the Pacific, other bands of Friars

Minor were emulating their example in the

north. Champlain induced the French Francis-

cans, formerly called Recollects, to come to

Canada as early as 1615. Thence they pene-

trated into Maine, New York, Pennsylvania,

Michigan, Illinois, Minnesota, and Wisconsin.
The best known of these missionaries is Father
Louis Hennepin. He accompanied La Salle on
liis expeditions, and was the first to publish a

description of the Niagara Falls. While a cap-

tive among the Sioux he saw and named the

Falls of Saint Anthony. About this time wc
find the English Franciscans laboring in Mary-
laud and adjoining colonies for full half a cen-
tury. In the beginning of the iQth century the

Rt. Rev. ^lichael Egan, a Franciscan and first

bishop of Philadelphia, intended establi.shing a

province of his order in Pennsylvania, but he
died before accomplishing his design. In 1845
Franciscans from the Tyrol came to Cincinnati

;

in 1854 Italian friars formed a community in

western New York, and in 1858 Gorman friars

settled in Illinois. The "Kulturkampf* was the

cause of many more coming to the L'nited

States.

At present (1905) there are in the States

1.033 Franciscans, who are distributed as fol-

lows: The Custody of the Immaculate Concep-
tion (New York city) in the Eastern States

has 8 houses, with sy members ; the Province
of the Holy Name (Patcrson, N. J.), also in

the Eastern States, has 12 houses, with 132 mem-
bers ; the Province of Saint John the Baptist

(Cincinnati, Ohio), chiefly in the Central States,

has 33 houses, with 343 members ; the Province
of the Sacred Heart (Saint Louis, Mo.), in the

Central and Northern States, has, including the
houses in California and Arizona and the Polish
communities in Wisconsin, 44 houses, with 521
members. Most of these friars are engaged in

regular parish work; some preach missions
throughout the States ; others are on the Indian
missions in Michigan, Wisconsin, California,

Arizona, and New Mexico. They also conduct
one seminary (Allegany, N. Y.) and six col-

leges (Allegany, N. Y.. Cincinnati, Ohio, Teut-
opolis. 111., Quincy, 111., Pulaski, Wis, Santa
Barbara, Cal.).

The Conventual Friars Minor came to the
L'nited States in 1851, and at present (1905)
form a province in New York and New Jersey
numbering 120 members. Besides these there
are in the States 134 Franciscan Brothers and
some 7.800 Sisters, all belonging to the third
Order of Saint Francis. In 1897 the four above-
mentioned groups, namely, Observants, Reform-
at!, Alcantarines, and Recollects, who had al-

ways been under the same minister-general,
dropped their distinctive traits and are now
known simply as Friars Minor or Franciscans.
They number at present (1905) 16,801, are dis-
tributed into 77 provinces, and have 1,498 houses.
In 1893 the Conventuals numbered 1,462, which
number has since decreased, and had 172 houses.

Consult: Shea, 'Catholic Church in the U.
S.>: Hammer, 'The Franciscans in America';
Engelhardt, 'Franciscans in California'; 'Fran-
ciscans in Arizona.'

Rev. p. Hugolinf. Storff, O.F.M.

Franck, Cesar Auguste Jean Guillaume
Hubert, sa'zar A-gust zhoii ge-yom ubar,

frank, French composer: b. Liege 1822: d.

Paris 1890. He studied in the conservatory of
his native town and at Paris, and in 1872 suc-

ceeded his master, Benoist, as teacher in the

Metropolitan Conservatory. His talent as a

composer was for a long time unrecognized, and
in 1846 his oratorio 'Ruth' fell flat. Twenty
years later it was revived and created a furore,

and Franck found himself leader of a new
school. The popularity which his works still

enjoy at Paris has to some extent spread to the

United States, where his oratorio 'Les Beati-

tudes' has been much appreciated.

Francke, August Hermann, ovv'goost hcr'-

miin fran'ke, German Lutheran clergyman and
philanthropist: b. Liibcck 22 March 1663; d.

Halle 8 June 1727. In 1692 he obtained the pro-
fessorship of Oriental languages at Halle, which
in 1698 he exchanged for that of theology. A
pupil of Spener and the teacher of Zinzendorf,
Francke belonged to the ranks of those who car-

ried forward the pietistic movement ; his activ-

ity, however, took the practical direction of
founding, endowing, and organizing various ed-

ucational institutions at Halle. Among these

were a school for the poor, a paedagogium, a

burgher school, a Latin school, and a seminary
for training teachers for these establishments,

all founded in one year, 1695; and with them
was associated an orphanage, which became in

the course of time the most important of all

Francke's institutions. At the time of his death
his schools were frequented by more than 2.300
pupils. Francke's principal aim was religious

instruction, but he founded also a printing-

office, and an apothecary's shop, and taught
natural science and physical exercises and man-
ual trades. At the present time all Francke's
foundations exist with but little alteration ; in

addition to those mentioned there are also a
real-gymnasium, two schools for girls, and a
free school. The number of pupils is more than
3,000 annually. See 'Lives' by Kramer (2d ed.

1885) ; Stein (2d ed. 1886).

Francke, Kuno, .'\merican educator: b.

Schlcswig, Germany, 27 Sept. 1855. Was edu-
cated at Kiel ; came to the United States and
has been professor of German literature in Har-
vard Lhiiversity for many years. His notable
book 'Social Forces in German Literature' ap-

peared in 1896; followed by 'Glimpses of Mod-
ern German Culture' (1898); 'History of Ger-
man Literature' (1901) ; etc.

Francken, Frans, frans friink'en (called
The Yoincer), Flemish painter: b. Antwerp
May 1581 ; d. there 6 May 1642. After a trip

to Italy he was received into the Guild of St.

Luke at Antwerp, where he worked at first in

the brilliant colors of the old masters and later

in the realistic style of Rubens. Most promi-
nent European galleries have examples of his

art.

Francken, Frans (called The Third), Flem-
ish painter: b. Antwerp 1607: d. there 2 Sept.

1667. He was admitted to the Guild of Saint
Luke in 1639. His works, patterned after

Rubens, are unsigned and therefore difficult of
identification. Specimens of his religious sub-

jects are to be seen at Augsburg ('Moses Strik-

ing Water from the Rock') and Vienna,
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Liechtenstein collection ('John the Baptist

Preaching')- In later years he also conducted

a linen-draper's shop. He was a son of Frans

Francken called The Younger (q.v.).

Franco, Giovanni Battista, j6-van'ne bat-

tes'ta fran'ko, Italian painter, called II

Semolei : b. Udine 1510; d. Venice 1580. He
visited Rome, where his Venetian manner was
much influenced by that of Michelangelo. He
was a very busy and uneven artist, doing his

best work in decorative lines. Upon the vic-

torious entry of Charles V. of Spain into Rome
in 1536 he embellished the triumphal arch with

scenes descriptive of the city's history. His
principal canvas is a 'Baptism of Christ' iii the

Venetian Church of San Francesco della Vigna.

His etchings, including such plates as 'The
Adoration of the Shepherds' and 'The Scourg-

ing of Christ' (after Titian), are by rnany pre-

ferred to his paintings, which are criticised for

defects of color.

Franco-German or Franco-Prussian 'War,

the stupendous conflict between France and Ger-

many in 1870-1, which resulted in the total de-

feat of the French, the overthrow of the Napo-
leonic dynasty, the establishment of the Third

Republic in France, and the consolidation of

Germany into an empire under the leadership of

Prussia.

The remote causes of this war are to be

sought in the jealousy which had long existed

between France and Prussia, and which was
strengthened on the side of France by the Prus-

sian defeat of Austria in 1866, which secured to

her rival the unquestioned leadership in Ger-

many. The immediate occasion of the war oc-

curred in June 1870, when Gen. Prim, command-
ing in Spain after the deposition and abdication

of Queen Isabella, offered the crown of that

country to Leopold of HohenzoUern, a prince be-

longing to the reigning house of Prussia. It

was thought in France that the acceptance of this

offer would endanger the balance of power in

Europe, and more particularly would threaten

the safety of France, by putting Prussia in a

position to attack it both in the east and in the

south. Accordingly, the government of Napo-
leon III. demanded of the king of Prussia that

he should forbid the candidature of the prince.

"The prince voluntarily retired from his candi-

dature, but the French ambassador offensively

insisted that this renunciation should be formally

made by the king, and a guarantee given that

the candidature would not be revived. This de-

mand was refused, and a formal declaration of

war by France against Prussia was received by
Count Bismarck, the chancellor of the North
German Confederation, on the 19th of July. The
war was welcomed by both sides with equal en-

thusiasm. While the French were the first in

getting their troops to the frontier it soon be-

came manifest that instead of being in a com-
plete state of readiness, as the minister of war
had declared, the army was defective in almost
everything essential to its equipment. Owing to

the prevalence of the system of paying for sub-

stitutes who never appeared, and were yet regis-

tered as belonging to the army, it was also dis-

covered that the numbers of the army did not

reach anything like the amount at which they

were represented in the official estimates.

In contrast to this the arrangements for

mobilizing the Germany army, which had previ-

ously been tested in Prussia in 1864 and 1866,

were again found to work admirably. Each sec-

tion of the army was completely organized in

the headquarters of the district which it occu-

pied in time of peace, and was only sent to the

frontiers after being furnished with everything

it required. In addition to this, Prussia, against

which country alone the war had been declared,

was not only joined according to treaty by all

the states of the North German Confederation,

but also by those of the south, upon whose neu-

trality, perhaps even upon whose alliance. Na-
poleon and the French had counted. The whole
of Germany north and south was thus in arms,

and was able to muster forces far outnumber-
ing those of the French. While the whole
French army brought into the field at the com-
mencement of the war numbered no more than

310,000 men, the troops of the Germans in the

field amounted in all to 477,000, to which must
be added strong reserves ready, with the ex-

ception of such as were necessary to protect

the interior and to resist a threatened landing

on the north coast by the French fleet, to be

brought to the scene of war at any time, giving

a total strength on the side of the Germans of

more than 1,000,000 of men.
The German forces were divided into three

armies ; the First Army had its headquarters at

Treves under Gen. Steinmetz ; the Second Army
occupied the Bavarian Palatinate under Prince

Frederick Charles ; while the Third Army, under

the Crown-prince of Prussia, was stationed in

northern Baden. The cavalry of each army,

instead of being attached in separate divisions

to each of the corps d'armee composing the

army, were in this way massed together into one

body, and in this formation rendered very im-

portant services during the war. The com-
mander-in-chief of the whole forces was King
William of Prussia, who was supported by a staff

of general officers, with Von 5loltke at their

head. The French army, under Napoleon him-
self, had its headquarters at Metz, and two ad-

vanced divisions were stationed on the borders

of France and Germany, the one in the north

on the Saar, under Gen. Frossard, the other far-

ther south at Weissenburg, under Gen. Douay.
The first overt act of war took place on 3
August, in which a part of the northern divi-

sion of the French army, in the presence of

Napoleon and the prince imperial, compelled a

few Prussian troops belonging to the First

Army, after some hours' firing, to evacuate

Saarbriicken. After this Von Moltke assumed
the offensive. His plan was to unite the three

armies in the line of the Moselle in order to

attack the enemy's centre with the view of ob-

taining the shortest line of operations in the

direction of Paris, and in this he was completely

successful. On 4 August the armj' under the

crown prince defeated the advanced southern

division of the French army at Weissenburg,
and on 6 August MacMahon's army at Worth;
on the latter date also the first and second Ger-
man armies had routed the northern division of

the French army at Forbach, with terrible loss

on both sides. In two separate armies, com-
manded respectively by Marshal Bazaine and
Marshal !MacMahon, the French retreated. To
prevent their union Steinmetz and Frederick
Charles pursued Bazaine, defeated him at Cour-
celles on 14 August, at Mars-la-Tour on the

i6th, at Gravelotte with awful slaughter on the
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i8th, and shut him up in Metz. The crown
prince and his army following AlacMahon, ad-

vanced to Nancy ; there reinforced by a newly
formed army under the crown prince of Saxony,
they advanced on Chalons, where MacMahon's
army had been reorganized and strengthened,

and was expected to retreat on Paris. Follow-
ing instructions, however, MacMahon moved
northward to make a descent upon Metz and
relieve Bazaine. He was overtaken near Beau-
mont, and on 27 August and on the days im-

mediately succeeding a number of engagements
and strategic movements resulted in Mac-
Mahon's army being surrounded at Sedan on I

September, by a force of overwhelming numbers.
On the following day both army and fortress

were forced to capitulate. Forty generals, 4,000

officers of all grades, and 84,000 soldiers became
prisoners of war. Among the prisoners was
Napoleon III., who was unexpectedly found to

have been present with the army of ^IacMahon.
On the day after the battle he had a personal

interview with King William of Prussia, who
assigned to him Wilhelmshohe, near Cassel, as

a place of residence during his captivity.

At the news of this disastrous defeat the

Parisians in an outburst of rage demanded the

dethronement of the Napoleon dynasty, and on
4 September a republic was proclaimed. A gov-
ernment of national defense presided over by
Gen. Trochu, military governor of Paris, was
formed, but before any effective measures could
be adopted Paris was invested by the Germans
on 19 September. A day or two before a dele-

gation from the central government had escaped
from Paris and established themselves at Tours,
where they were joined on 9 October by Gam-
Detta, who escaped from Paris by balloon. It

was some time before the French were able to

organize a new army, and in the meantime, 27
September, Strasburg fell into German hands
and on 28 October Metz, which had been invested

by the second German army under Prince Fred-
erick Charles, capitulated. By the beginning of

November war in the open field had been re-

sumed at various points : in the north, in the

southeast, and on the Loire in the neighborhood
of Orleans. The army of the Loire, under
Gen. Aurelle de Paladines, compelled the Ger-
mans to evacuate Orleans on 7 November, but

was unable to follow up this temporary suc-

cess, and on 4 December and on 12 January
was severely defeated by Pritice Frederick
Charles. The army of the north, under Gen.
Faidherbe, which had been hastily formed to

attempt the relief of Paris, after many gallant

attempts which were checked by the first Ger-
man army under Gen. Manteuffel, was finally

defeated at St. Quentin on ig January. In the

east and southeast the results were equally dis-

astrous to the French. Gen. Werder defeated

the French troops under Cambriels in the
Vosges, the irregular forces under Garibaldi in

Burgundy, and at Hericourt on the Lisaine on
15, 16 and 17 January kept in check the army
of Bourbaki until the approach of Manteuffel
compelled Bourbaki and 84,000 troops to escape
into Switzerland, where they were disarmed
and remained till the conclusion of the war.
Meanwhile Paris had held out for a much longer
period than even the most sanguine on the side

of the French had expected. Desperate sallies

were frequently made, but not in sufficient

strength to have any decisive effect. On the

failure of the last sally on 19 January, Gen.
Trochu resigned and was succeeded by Leflo
as head of the government of defense, and by
Gen. Vinoy as commander of the troops of
Paris. But by this time the city was at the
point of starvation, and after a three weeks' bom-
bardment was in such a desperate condition
that the government could no longer help see-

ing that a capitulation was inevitable. The
terms were settled on 28 January, the chief

being that all the forts around Paris should be
immediately handed over to the Germans, and
that the city should pay a contribution of
200,000,000 francs ($40,000,000). An armistice
of three weeks was at the same time concluded,
to allow of the election and assembling of a

National Assembly to decide upon war and
peace. This armistice, however, was not to ex-
tend to the scene of war in the southeast until

a separate arrangement had been made regarding
it. Here the fortress of Belfort still held out,

but at last, on 16 February, it agreed to

capitulate. The garrison, on account of its gal-

lant defense, was allowed to march out with
full military honors. On the .same day the
armistice became general. The fortress of Bitsch
in the department of Moselle, did not surrender
till after the conclusion of the preliminaries of
peace.

The elections for the assembly had taken
place on the 8th ; it met at Bordeaux, and on the
17th appointed M. Thiers head of the execu-
tive; and on the 21st he arrived at Versailles
with a diplomatic commission to negotiate for
peace. After the armistice had been thrice pro-
longed the preliminaries of peace were signed
at Versailles on 26 February, and accepted
by the assembly at Bordeaux on i March.
On the same day the German troops entered
Paris; on 18 January King William, who had
taken up his residence at Versailles, had by ac-
clamation been proclaimed Emperor of Ger-
many. The principal terms of peace were: (l)
That France should cede to Germany one fifth

part of Lorraine, including Metz, together with
the whole of Alsace except Belfort and the sur-
rounding district. (2) That France should pay to
Germany a war indemnity of 5,000,000,000 francs
($1,000,000,000). (3) That certain departments
of France should remain in the occupation of
the Germans, and should not be fully evacuated
until after the payment of the whole indemnity.
The definitive treaty of peace, which was signed
at Frankfort on 10 May and ratified on the

21 St, confirmed in ail essential particulars the
preliminaries of Versailles. The last mstal-
ment of the war indemnity was paid on 5
Sept. 1873, and France was completely evacu-
ated by the Germans on the 13th of the same
month.

Fransois, Kurt von, koort fon fran-swa,
German explorer : b. Grand-duchy of Luxem-
bourg 2 Oct. 185.3. After active service in the

Franco-Prussian war, he joined, with the rank
of lieutenant, the Wissmann expedition to ex-
plore the river Kassai, a tributary of the Congo,
and subsequently published his w'ork *In the

Interior of Africa, the exploration of the Cassai,

during 1883-5* (1891). He then explored with
(jrenfell two southern tributaries of the Congo
and published his 'Exploration of the Tschuapa
and Lulongo* (1888). He was on his return

promoted to be leader of an expedition which



FRANCOIS— FRANKFORT

the government despatched to the German col-

ony of Togo, and 1890-1 accompanied the miH-
tary expedition into South Africa and in 1892
traversed the Kalahari Desert.

Frangois, Luise von, German novelist: b.

Herzburg, Saxony, 27 June 1817; d. Weissenfels
24 Sept. 1893. Her first considerable story, <The
Last Reckenburgerin' (1871), was very warmly
praised by the critics for its power in character
delineation; it was followed by: 'Frau Erd-
muthen's Twin Boys' (1872) ; 'Climacteric Years
of a Lucky Fellow' (1877) ; 'Judith the House-
keeper' (1868), a peasant counterpart to 'The
Last Reckenburgerin,' and ne.xt after that her
best story. She wrote a ' Popular History of the
Prussian War of Liberation, 1813-15' ; and a
comedy, 'Woman's Station' (1882).

Fran'colins, a genus of small partridges
of Africa and southern Asia, much resembling
the American bobwhite in behavior. One species

( Francoliiius vulgaris) used to be common in the

south of Europe, but has been exterminated.

Franco'nia, Germany, a district lying to
the east of the Rhine, and traversed by the Main.
After the dismemberment of the Carlovingian
empire this district became attached to the Ger-
man division, and ultimately formed one of the
grand-duchies of Germany. Between 1024 and
1 125 it furnished a series of emperors to Ger-
many. (See Germany, History.) It was one
of the ten circles into which the empire was
divided by Maximilian I. in 1512. Its capital

was Nuremberg. In 1806 it was partitioned
among Wurteniberg, Baden, Hesse-Cassel, the
Saxon duchies, and Bavaria. The last received
the largest share, and still retains the name in

the three circles of Upper, Middle, and Lower
Franconia. (i) Upper Franconia has an area
of 2,702 square miles and pop. (igoo) 607,903.
Baireuth is the capital. (2) Middle Franconia
has an area of 2,925 square miles and pop. (1900)
815,556.

_
The capital is Anspach. (3) Lower

Franconia has an area of 3,243 square miles and
pop. (1900) 650,758. Wiirzburg is the capital.

The name of Franconia has been rendered fa-

miliar to the traveler and the geologist by its pic-

turesque scenery, which has procured for part
of it the name of Franconian Switzerland, and
by its caverns, filled with fossil bones, among
the most remarkable of which is Konig Lud-
wig's Hohle (King Louis' Cave), between Bai-
reuth and ^Muggendorf.

Franconia Mountains. See White Moun-
tains.

Fran'gula, the bark of Rhaninus Frangula,
used in medicine as a purgative.

Fran'gulin (CajHmGio), a dyestuff ex-
tracted from the root, bark, fruit, and seed of
the alder buckthorn {Rhamnus frangula). It

is a bright yellow, silky, crj'stalline mass, without
taste or smell, which fuses on heating, and can
be sublimed in golden needles. It is not soluble
in water, and though soluble in hot alcohol sep-
arates very completely on cooling. It dissolves
in alkalies with a purple color, and is decom-
posed by sulphuric acid with a succession of
colors. It forms lakes with metallic hydrates,
and dyes silk, wool, and cotton. In its chemi-
cal constitution it is a glucoside, and it is prob-
ably the same as cascara sjgrada.

Frank, Jakob, yii'kob frank (properly
Lebowicz), Jewish pseudo-Messiah: b. Galicia

\'OL. 7 1 I

1720: d. 10 Dec. 1791. The name Frank was ob-
tained during travel in the east from the Turks,
who employed the word as a generic term for
an European. Originally a distiller, he settled,

after his eastern journey, in Podolia, where he
professed himself a second Messiah, basing his
teachings, in opposition to the Talmud, on the
Sohar, the source of the Cabbala. He finally re-

moved to Offenbach, where he lived regally on
the gifts of adherents, and finally became a
Roman Catholic. His death by apople.xy broke
down popular belief in his immortality. The
sect of Frankists persists in Poland, Turkey, and
Moldavia, its tenets being a Judaized form of
the Roman Catholic faith.

Frank, Royal Thaxter, American military
officer: b. Gray, ^Maine, 6 May 1836. He was
graduated at the United States Military Acad-
emy in 1864, and during the Civil War was
brevetted major and lieutenant-colonel for brav-
erj' at Fredericksburg, 13 Dec. 1862. He was
in command of the Artillery School at Fortress
Monroe l888-g8, and was promoted brigadier-
general in 1898.

Frank'enstein, or the Modem Prometheus,
a psychological romance, by Mary Wollstone-
craft Shelley (daughter of Mary Wollstonecraft
Godwin and wife of the poet Shelley), published
in 1817. It has a morbid power which makes
it one of the most remarkable books of its kind
in English. Frankenstein conceives the idea of
creating by mechanical means a living being,
who, independent of the ills of the flesh, shall
be irnmortal. Like Prometheus of old, he hopes
to bring down a vital spark from heaven to ani-
mate the human frame. After a long series of
laboratory experiments, in which he sees himself
gradually approaching his goal, he succeeds.
But his creation turns out to be not a blessing
but a curse. He has made a soulless monster,
who will implacably pursue Frankenstein and
all his loved ones to the dire end. In vain the
unhappy scientist flees from land to land, and
from sea to sea. The fiend he has brought into
existence is ever on his track, and is the evil
geoius of his whole family. Finally, in an ice-
bound sea, worn out by his hideous experiences,
he dies, and over his dead body hovers the hor-
rid shape of the man-machine. The monster
then leaps over the ship's side, and disappears in
the ice and mist.

Frankfort, Ind., city, county-seat of Clin-
ton County; on the Louisville, N. A. & C the
L. E. & W., the St. L. & K. C, and the Van-
daha R.R.'s ; about 40 miles northwest of In-
dianapolis, and gr miles southwest of Fort
Wayne. It is in an agricultural section, and its

chief manufactures are flour, crackers, lumber,
tiles, bricks, agricultural implements, and some
furniture. Natural gas is used extensively for
light and heat. The trade is chiefly in the man-
ufactured articles and grain, fruits, and vege-
tables. The cit)' has a fine public library and a
well organized system of public schools. The
electric-light plant is owned by the city. Pop.
(1900) 7,100.

Frankfort, Ky., city, capital of the State
of Kentucky, county-seat of Franklin County;
on the Kentucky River, the Chesapeake & O.,
and the L. & N. R.R.'s; about 50 miles east of
Louisville and 65 miles southwest of Cincin-
nati. The city was founded by Gen. James Wil-
kinson (q.v.) in 1786, and for a time it was
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made the scat of his intrigues when he was
trying to detach Kentucky from the Union and
affiliate it with Spain. When Kentucky was ad-

mitted as a State in 1792. Frankfort was made
the capital. IJuring the Civil War it was for a

time the headquarters of the Confederate forces

under Braxton Bragg (q.v.). On 4 Oct. 1862

Richard Harvcs was inaugurated here as the

Confederate governor of Kentucky. In 1900

there was great excitement in Frankfort as to

who was elected governor of the State. It was
decided that William Goebel was the governor-

elect. In the midst of the agitation Goebel was
assassinated. Frankfort owes much of its pres-

ent prosperity to its location in the "Blue Grass"

section of the State. Its chief manufactures are

flour, whiskey, lumber, carriages, twine, shoes,

furniture. The city is the trade centre for an

extensive region ; the river is navigable and by
artificial means it is made to furnish a large

amount of water power. The city contains the

State arsenal, a State Home for Feeble-Minded
Children, the State penitentiary, the State Nor-
mal School for colored pupils, and Saint Joseph's

Academy. The State government buildings and
the State library with over 100,000 volumes add
to the interests of the city. Franklin cemetery

contains the grave of Daniel Boone (q.v.) and

other noted men connected with the history of

Kentucky. Pop. (1900) 9.48"-

Frank'tort-on-the-Main, man, Prussia, the

capital of a district of same name, on the Main,

20 miles above its conllux with the Rhine. It is

divided by the river into two unequal parts ; the

one on the north bank, called Frankfort proper,

being considerably larger than the other, which

is called Sachsenhausen; and the two communi-

cate by a stone bridge. Frankfort was formerly

fortified ; but most of its outworks are now con-

verted into gardens and promenades, and it is

entered by nine gates. The principal streets are

wide; there are also many squares and a num-
ber of large buildings; among which may be

named the Ramcrberg, or old palace, in which

the emperors of Germany were elected, and place

of the assembling of the Diet; the Taxis palace,

a place of resilience of the emperors ; the Sallhof,

a modern imperial palace; an academy of paint-

ing, and the Senkenberg Museum. Its manufac-

tures include carpets, table-covers, oil-cloths,

cotton and silk fabrics, woolen stufis, jewelry,

tobacco and printer's black. It has also large

printing, lithographic and stereotyping establish-

ments. Frankfort was founded by the Franks in

the 5th century. Charlemagne, who had a palace

in this city, summoned a council in 794,- and it

was surrounded with w-alls by Louis I. in 838.

It was the capital of the Eastern Franks from

843 to 889, when Ratisbon was selected. Fred-

crick I. was elected at Frankfort in 1 152. From
that time it became the place of election of the

emperors. Frankfort was made a free city in

1257. The bridge over the Main was built in

1342. Frederick of Prussia signed a treaty

known as the Union of Frankfort, with the em-
pire, France, and Sweden, at this city 13 May
1744. The French captured it 2 Jan. 1750, and
again in 1792; but the Prussians wrested it from
them 2 Dec. 1792. It was bombarded by the

French 12 July, and surrendered 19 July 1796.

It formed part of the Confederation of the Rhine
in ;8o6. Napoleon I. erected Frankfort into a

duchy in 1810. The Declaration of the Allied

Powers was issued at Frankfort I Dec. 1813.

By the Congress of Vienna, in 1815, it was made
one of the four free cities of Germany, and the

seat of the Germanic Diet. It was made a free

port in 1831. The constituent assembly, elected

in 1848, held its sittings at Frankfort. It was
occupied by the Prussians 16 July 1866, and is

now incorporated with Prussia. Pop. (1900)

288,489.

Frankfort-on-the-Oder, Prussia, the capi-

tal of a district of the same name, province of

Brandenbmg, 48 miles from Berlin. Its uni-

versity, founded in 1 506, was in 181 1 trans-

ferred to Breslau. Manufactures are woolens,
silks, leather, earthen-ware, tobacco, mustard,
etc. Near it is Kunersdorf, the scene of the

victory of the Austrians and Russians over Fred-
erick the Great (q.v.) in 1759. Pop. (1900)
61,835. The district has an area of 8,000 square

miles, with a population of 1,000,000.

Frankfort Black, a fine black pigment
used in copper plate engraving. It is .said to

be made by burning, in the manner of ivory

black, the lees of wine from which the tartar

has been washed.

Frankfort Land Company, 1686. Francis
Daniel Pastorius, an able young German lawyer,

had joined the sect of Pietists (q.v.), and to

escape from the atmosphere of Lutheranisni,

concerted with his co-religionists an emigration

to America. A number of wealthy and dis-

tinguished Germans and Dutchmen were induced

to join; but they soon gave up the idea of emi-

grating themselves, and wished Pastorius instead

to head a colony of German and Dutch Mennon-
ites and Quakers to a land where they need not
be harried. Pastorius had made Penn's acquain-
tance in England, had become a Quaker, and
wished to be near Penn ; some Crefeld merchants
bought from Penn 15,000 acres near Philadel-

phia, and in 1683 Pastorius conducted a colony
thither, and at once laid out Germantown (q.v.).

In 1686 the Frankfort Land Company was or-

ganized, and bought 25,000 acres more.

Frankincense, frank'in-sens (O. F. franc-
encens; Mod. Lat. francum inccnsum), a name
given to various oleo-resinous substances. The
frankincense employed in religious ceremonies
(called also incense and olibanuin) is a gum
resin obtained from Buszi'cUia thitrifcra (or ser~

raid), a tree somewhat resembling the sumach,
belonging to the Amyridacccc, and inhabiting the

mountains of India. The frankincense so highly

prized by the Greeks, Romans and Jews was
probably chietly of this variety. Substances de-

rived from other trees, such as Croton and
Protium, are frequently employed as substitutes

for olibanum. American turpentine, from which
Burgundy pitch is obtained by melting and
straining through a cloth, is frequently called

frankincense. The frankincense familiar to

pharmacy is procured from the European silver

fir.

Franking Privilege, that of sending postal

matter gratis. In England peers and members
of the House of Commons had it till 1840, and
till 1837 could also frank their friends' letters

wholesale, and even leave franks with them to

use at will. In the United States it was first ac-

corded to Revolutionary soldiers in actual serv-

ice ; then to the executive body, chiefs of de-

partments and bureaus, and some special clerks;
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and all public documents were franked. Sena-

tors and Congressmen, postmasters for official

correspondence, also had it ; likewise newspaper
exchanges and petitions to Congress ; and later,

exchanges of the Smithsonian institutions, and
medals and testimonials to soldiers. The first

four presidents had it for life, and it has been
granted to the widows of ex-presidents. It was '

totally abolished from 30 June 1873, an allow-

ance of stamps being made to the departments;
but restored a few years later for public docu-
ments, seeds to constituents, etc. There is a
penalty of $300 for unlawful use of envelopes
marked "official business."

Frankl, Ludwig August, lood'vig ow'goost
frankl, Chevalier von Hochw.vrt, Austrian
poet: B. Chrast, Bohemia, 3 Feb. 1810; d. Vienna
14 March 1894 His literary debut was made
with 'A Lay of Hapsburg' (1832), a series of

historical ballads, followed ( 1836) by the roman-
tic epic 'Christopher Columbus' ; the biblical

romantic poem 'Rachel' (1842); a poem 'The
University' (1848), the first publication in Aus-
tria not subjected to the official censorship; 'Don
John of Austria,' a heroic poem (1846) ; 'Lyric

Poems,' and 'Epic and Lyric Poetry.'

Frank'land, Sir Edward, English chemist:

b. Churchtown, England, 18 Jan. 1825 ; d. Norway
II Aug. iSgg. He made the discovery of the

union of organic radicles with metals, annoimcing
in 1850 the preparation of compounds of zinc

with methyl and ethyl. From this he deduced the

conclusion that an atom of the metal could only

attach itself to a definite number of the atoms of

other elements, which discovery led to the the-

ory of "equivalents." He was appointed profes-

sor of chemistry at Owens College, JIanchester,

in 1851, and there developed the process of mak-
ing water gas. Becoming professor of chemistry

in the Royal School of Mines in 1865 he turned

his attention to water analysis, the purification

of sewage and the means of preventing pollution.

Subsequently he proved that compressed gases

are capable of giving out a flame of constant

spectrum, from which he concluded that the

photosphere of the sun was atmospheric. He
also investigated the chemistry of foods. He
published 'Experimental Researches on Pure,

Applied and Physical Chemistry' (1878);
'Water Analysis for Sanitary Purposes' (1880).

Frankland, Percy Faraday, English chem-
ist: b. London 3 Oct. 1858. He is a son of E.
Frankland Cq.v.). In 1880 he became demon-
strator and lecturer on chemistry at the School
of Mines, a post which he held till his appoint-

ment in 188S as professor of chemistry in Uni-
versity College, Dundee. In 1894 he became
professor of chemistry in Mason College, Birm-
ingham. His published works, which deal mostly
with micro-chemistry, the chemistry of fermenta-
tion and bacteriology, include 'Agricultural
Chemical Analysis' (1883) ; 'Our Secret Friends
and Foes' (1894, on micro-organisms) ; 'Micro-
organisms in Water' (1894) ; 'Life of Pasteur'

(1897) ; and many lectures and papers in the
transactions of various societies. In several of
his works he has been assisted by his wife, the
sister of the philanthropist Arnold Toynbee
(q.v.).

Franklin, Benjamin, American statesman
and philosopher: b. Boston. Mass., 17 Jan. 1706;
d. Philadelphia, Pa., 17 April 1790. The young-

est son of the 17 children of a Boston tallow-

chandler named Franklin was born a subject

of Queen Anne of England, and on the same
day received the baptismal name of Benjamin
at the Old South Church in that city. He
continued for more than 70 of the 84 years of
his life a subject of four successive British

monarchs. During that period, neither Anne
nor either of the three Georges who succeeded

her had a subject of whom they had more
reason to be proud, nor one whom at his death
their people generally supposed they had more
reason to detest. No Englishman of his gen-
eration can now be said to have established a

more enduring fame, in any way, than Franklin
established in many ways. As a printer, as a

journalist, as a diplomatist, as a statesman, as a
philosopher, he was easily first among his peers

On the other hand, it is no disparagemenl
of the services of any of his contemporaries on
either side of the Atlantic, to say that no one
of his generation contributed more effectually to

the dissolution of the bonds which united the

principal British-American colonies to the

mother country, and toward conferring upon
them independence and a popular government.

As a practical printer Franklin was reported

to have had no superiors; as a journalist he
exerted an influence not only unrivaled in his

day, but more potent, on this continent at least,

than either of his sovereigns or their parlia-

ments. The organization of a police, and later of

the militia, for Philadelphia ; of companies for

extinguishing fires ; making the sweeping and
paving of the streets a municipal function ; the

formation of the first public library for Philadel-

phia, and the establishment of an academy
which has matured into the now famous Uni-
versity of Pennsylvania, were among the con-

spicuous reforms which he planted and watered
in the columns of the Philadelphia Gazette.

This journal he founded: upon the earnings of
it he mainly subsisted during a long life, and any
sheet of it to-day would bring a larger price

in the open market probably than a single sheet

of any other periodical ever published.

Franklin's Almanack, his crowning work in

the sphere of journalism, published under the

pseudonym of "Rich.\rd S.\un"ders,"— better

known since as Poor Richard,— is still one of

the marvels of modern literature. Under one or
another of many titles the contents of this

publication, exclusive of its calendars, have
been translated into every tongue having any
pretensions to a literature ; and have had more
readers, probably, than any other publication

in the English or indeed in any other lan-

guage, with the single exception of the Bible.

It was the first issue from an American press

that found a popular w^elcome in foreign lands,

and it still enjoys the special distinction of

being the only almanac ever published that owed
its extraordinary popularity entirely to its lit-

erarj' merit.

What adds to the surprise with which we
contemplate the fame and fortunes of this un-
pretentious publication, is the fact that its repu-

tation was established by its first number, and
when its author was only 26 years of age. For
a period of 26 years, and until Franklin ceased

to edit it, this annual was looked forward to

by a larger portion of the colonial population
and with more impatience than now awaits a

President's annual message to Congress.
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Franklin graduated from journalism into di-

plomacy as naturally as winter glides into spring.

This was simply because he was by common
acclaim the fittest man for any kind of public

service the colony possessed, and especially for

any duty requiring talents for persuasion, in

which he proved himself to be unquestionably
past master among the diplomatists of his time.

The question of taxing the Penn proprietary

estates in Pennsylvania, for the defense of the

province from the French and Indians, had
assumed such an acute stage in 1757 that the
Assembly decided to petition the king upon
the subject; and selected Franklin, then in the
41st year of his age, to visit London and pre-

sent their petition. The next 41 years of his

life were practically all spent in the diplomatic
service. He was five years absent on this his

first mission. Every interest in London was
against him. He finally surmounted all ob-
stacles by a compromise, which pledged the
Assembly to pass an act exempting from taxation
the unsurveyed lands of the Penn estate,

—

the surveyed waste lands, however, to be as-

sessed at the usual rate. For his success the
Penns and their partisans never forgave him,
and his fellow colonists never forgot him.

Franklin returned to Philadelphia in 1762,

but not to remain. The question of ta.xing the

colonies without representation was soon thrust

upon them in the shape of a stamp duty, and
Franklin was sent out again to urge its repeal.

He reached London in November 1764, where he
remained the ne.xt 11 years and until it be-

came apparent that the surrender of the right to

arbitrarily tax the colonies would never be
made by England during the life of the reign-

ing sovereign, George III. Satisfied that his

usefulness in England was at an end, he sailed

for Philadelphia 21 March 1775; and on the

morning of his arrival was elected by the .Vs-

senibly of Pennsj-lvania a delegate to the Con-
tinental Congress which consolidated the armies
of the colonies, placed Gen. George Washington
in command of them, issued the first Continental
currency, and assumed the responsibility of re-

sisting the imperial government ; his last hope
of maintaining the integrity of the empire hav-
ing been dissipated by recent collisions between
the people and the royalist troops at Concord
and Le.xington. Franklin served on 10 commit-
tees in this Congress. He was one of the five

who drew up the Declaration of Independence
in July 1776, and in September following was
chosen unanimously as one of the three com-
missioners to be sent out to solicit for the

infant republic the aid of France and the sym-
pathies of continental Europe. In this mission,

the importance of which to his country can
hardly be exaggerated, he was greatly favored
by the reputation which had preceded him as

a man of science. While yet a journalist he
had made some experiments in electricity, which
established its identity with lightning. The pub-
lication by an English correspondent of the let-

ters in which he gave an account of these ex-
periments, secured his election as an honorary
member of the Royal Society of London and
undisputed rank among the most eminent nat-

ural philosophers of his time. When he ar-

rived in Paris, therefore, he was already a
member of every important learned society in

Europe, one of the managers of the Roj-al So-
ciety of London, and one of the eight foreign

members of the Royal Academy in Paris, where
three editions of his scientific writings had
already been printed. To these advantages must
be added another of even greater weight: his

errand there was to assist in dismembering the

British empire, than which nothing of a political

nature was at this time much nearer every
Frenchman's heart.

The history of this mission, and how Frank-
lin succeeded in procuring from the French
king financial aid to the amount of 26,000,000

francs, at times when the very existence of

the republic depended upon them, and finally

a treaty of peace more favorable to his country
than either England or France wished to con-
cede, has been often told ; and there is no
chapter in the chronicles of this republic with
which the world is more familiar.

Franklin's reputation grew with his success.

«It was," wrote his colleague John Adams,
*more universal than that of Leibnitz or New-
ton, Frederick the Great or Voltaire, and his

character more beloved and esteemed than all of
them. ... If a collection could be made
of all the gazettes of Europe for the latter half

of the i8th century, a greater number of pane-
gyrical paragraphs upon le grand Franklin would
appear, it is believed, than upon any other man
that ever lived."

A few weeks after signing the definitive treaty

of peace in 1783, Franklin renewed an appli-

cation which he had previously made just after

signing the preliminary treaty, to be relieved of
his mission, but it was not until 7 March 1785
that Congress adopted a resolution permitting
"the Honorable Benjamin Franklin to return

to America as soon as convenient." Three days
later, Thomas Jefferson was appointed to suc-

ceed him. On 13 Sept. 1785, and after a so-

journ of nearly nine years in the French capi-

tal, first in the capacity of commissioner and
subsequently of minister plenipotentiary, Frank-
lin once more landed in Philadelphia, on the

same wharf on which, 62 years before, he had
stepped, a friendless and practically penniless

runaway apprentice of 17. Though now in his

79th year, and a prey to infirmities not the neces-

sary incidents of old age, he had scarcely un-
packed his trunks after his return when he
was chosen a member of the municipal council of
Philadelphia, and its chairman. Shortly after,

he was elected president of Pennsylvania, his

own vote only lacking to make the vote unan-
imous. "I have not firmness," he wrote to a
friend, *to resist the unanimous desire of my
country folks ; and I find myself harnessed again

into their service another year. They engrossed

the prime of my life ; they have eaten my flesh,

and seem resolved now to pick my bones."

He was unanimously re-elected to this dig-

nity for the two succeeding years, and while

holding that office was chosen a member of

the convention which met in May 1787 to

frame the Constitution under which the people

of the United States are still living. With tK"

adoption of that instrument, to which he probably

contributed as much as any other individual, he
retired from oflScial life ; though not frorn the

service of the public, to which for the remaining
years of his stay on earth his genius and his

talents were faithfully consecrated. Among the

fruits of that unfamiliar leisure, always to be

remembered among the noblest achievements of

his illustrious career, was the part he had in



BEXJA.MIX FRANKLIN.





FRANKLIN

organizing the first anti-slavery society in the
world ; and as its president, writing and signing
the tirst remonstrance against slavery ever ad-
dressed to the Congress of the United States.

In surveying the life of Dr. Franklin as a
whole, the thing that most impresses one is his
constant study and singleness of purpose to

promote the welfare of human society. It was
his dailj' theme as a journalist, and his yearly
theme as an almanac-maker. It is that which
first occurs to us when we recall his career
as a member of the Colonial Assembly ; as an
agent of the provinces in England ; as a diplo-

matist in France ; and as a member of the con-
ventions which crowned the consistent labors of
his long life. Nor are there any now so bold
as to affirm that there was any other person who
could have been depended upon to accomplish
for his country or the world what Franklin did
in any of the several stages of his versatile

career.

Though holding office for more than half of
his life, the office always sought Franklin, not
Franklin the office. When sent to England as

the agent of the colony, he withdrew from
business with a modest competence judiciously

invested mostly in real estate. He never seems
to have given a thought to its increase. Frugal
in his habits, simple in his tastes, wise in his

indulgences, he died with a fortune neither too

large nor too small for his fame as a citizen or a
patriot. For teaching frugality and economy to

the colonists, when frugality and economy were
indispensable to the conservation of their inde-

pendence and manhood, he has been sneered at

as the teacher of a "candle-end-saving philoso-

phy," and his 'Poor Richard' as a "collection

of receipts for laying up treasures on earth

rather than in heaven." Franklin never taught,

either by precept or example, to lay up treas-

ures on earth. He taught the virtues of in-

dustry, thrift, and economy, as the virtues su-

premely important in his time, to keep people

out of debt and to provide the means of edu-

cating and dignifying society. He never coun-

tenanced the accumulation of wealth for its

Own sake, but for its uses,— its prompt con-

vertibility into social comforts and refinements.

It would be difficult to name another man of

any age to whom an ambition to accumulate

wealth as an end could be imputed with less

propriet}'. Though probably the most inventive

genius of his age, and thus indirectly the founder

of many fortunes, he never asked a patent for

any of his inventions or discoveries. Though
one of the best writers of the English language

that his country has yet produced, he never

wrote a line for money after he withdrew from
the calling by which he made a modest provision

for his family.

For the remaining half of his life Tjoth at

home and abroad, though constantly operating

upon public opinion by his pen, he never availed

himself of a copyright or received a penny from

any publisher or patron for any of these labors.

In none of the public positions which he held,

even when minister plenipotentiary, did his pay
equal his expenditures. He was three years

president of Pennsylvania after his return from
France, and for his services declined to appro-

priate to his own use anything beyond his neces-

sary expenditures for stationery, postage, and
transportation. It is not by such methods that

ttisn justly incur the implied reproach of "laying

up treasures on earth,* or of teaching a candl*
end-saving philosophy.

Franklin courted fame no more than for-

tune. The best of his writings, after his re-

tirement from journalism, he never gave to the

press at all ; not even his incomparable autobi-
ography, which is still republished more fre-

quently than any of the writings of Dickens
or of Thackeray. He always wrote for a larger

purpose than mere personal gratification of any
kind. Even his bagatelles and jcux d'cspnt
read in the salons of Paris, though apparently
intended for the eyes of a small circle, were
inspired by a desire to make friends and create
respect for the struggling people and the great
cause he represented. Few if any of them got
into print until many years after his decease.
Franklin was from his youth up a leader, a
lion in whatever circle he entered, whether in

the printing-house, the provincial assemblies,
as agent in England, or as a courtier in France.
There was no one too eminent in science or
literature, on

_
either side of the Atlantic, not

to esteem his acquaintance a privilege. He
was an honorary member of every important
scientific association in the world, and in friendly
correspondence with most of those who con-
ferred upon those bodies any distinction ; and
all this by force of a personal, not to say
planetary, attraction that no one brought within
his sphere could long resist.

Pretty much all of importance that we know
of Franklin we gather from his private cor-
respondence. His contemporaries wrote or at
least printed very little about him ; scarcely one
of the multitude whose names he embalmed
in his 'Autobiography' ever printed a line about
him. All that we know of the later half of
his life not covered by his autobiography, we
owe almost exclusively to his private and offi-

cial correspondence. Though reckoning among
his warm friends and correspondents such men
as David Hume, Dr. Joseph Priestley, Dr. Price,

Lord Kames, Lord Chatham, Dr. FothergiU,
Peter Collinson, Edmund Burke, the bishop of
St. Asaph and his gifted daughters, Voltaire,
the habitues of the Helvetius salon, the Mar-
quis de Segus, the Count de Vergennes. his near
neighbors De Chaumont and Le Veillard, the
maire of Passy,— all that we learn of his achieve-
ments, of his conversation, of his daily life,

from these or many other associates of only less

prominence in the Old World, might be written
on a single foolscap sheet. Nor are we under
much greater obligations to his American
friends. It is to his own letters (and except
his 'Autobiography.' he can hardly be said to

have written anything in any other than the
epistolary form ; and that was written in the

form of a letter to his .on William, and most
of it only began to be published a quarter
of a century after his death) that we must
turn to learn how full of interest and importance
to mankind was this last half-century of his life.

Beyond keeping copies of his correspondence,
which his official character made a duty as

well as a necessity, he appears to have taken
no precautions to insure the posthumous fame to

which his correspondence during that period
was destined to contribute so much. Hence, all

the biographies— and they are numberless—
owe almost their entire interest and value to

his own pen. All, so far as they are biographies,
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are autobiographies ; and for that reason it may
be fairly said that all of them are interesting.

It is also quite remarkable that though
Franklin's life was a continuous warfare, he had
no personal enemies. His extraordinary and
even intimate experience of every phase of hu-
man life, from the very lowest to the very high-
est, had made him so tolerant that he regarded
differences of opinions and of habits much as

he regarded the changes of the weather,— as

good or bad for his purposes, but which, though
he might sometimes deplore, he had no right to

quarrel with or assume personal responsibility

for. Hence he never said or did things per-

sonally offensive. The causes that he repre-

sented had enemies, for he was all his life a

reformer. All men who are good for anything
have such enemies. "I have, as you observe,"

wrote Franklin to John Jay the year that he
retired from the French mission, "some enemies
in England, but they are my enemies as an
American ; I have also two or three in America
who are my enemies as a minister ; but I thank
God there are not in the whole world any
who are my enemies as a man : for by his

grace, through a long life, I have been enabled
so to conduct myself that there does not exist

a human being who can justly say, 'Ben Frank-
lin has wronged me.* This, my friend, is in

old age a comfortable reflection. You, too, have
or may have your enemies ; but let not that ren-

der }'ou unhappy. If you make a right use of
them, they will do you more good than harm.
They point out to us our faults; they put us

upon our guard and help us to live more cor-

rectly."

Franklin's place in literature as a writer has
not been generally appreciated, probably be-

cause with him writing was only a means, never
an end, and his ends always dwarfed his means,
however effective. He wrote to persuade others,

never to parade his literary skill. He never
wrote a dull line, and was never nimious. The
longest production of his pen was his autobiog-

raphy, written during the closing years of his

life. Nearly all that he wrote besides was in

the form of letters, which would hardly average
three octavo pages in length. And yet what-
ever the subject he touched upon, he never

left the impression of incompleteness or of in-

conclusiveness. Of him may be said, perhaps

with as much propriety as of any other man,
that he never said a word too soon, nor a word
too late, nor a word too much.

The Doric simplicity of his style ; his incom-

parable facility of condensing a great principle

into an apologue or an anecdote, many of which,

as he applied them, have become the folk-lore

of all nations ; his habitual moderation of state-

ment, his aversion to exaggeration, his inflexible

logic, and his perfect truthfulness,— made him
one of the most persuasive men of his time, and
his writings a model which •no one can study

without profit. A judicious selection from
Franklin's writings should constitute a part of

the curriculum of every college and high school

that aspires to cidtivate in its pupils a pure
style and correct literary taste.

There was one incident in Franklin's life,

which, though more frequently referred to in

terms of reproach than any other, will probably

count for more in his favor in the Great Assize

than any other of his whole life. While yet in

his teens he became a father before he was a

husband. He never did what men of the loft-

iest moral pretensions not unfrequcntly do,—

•

shirk as far as possible any personal responsi-
bility for his indiscretion. On the contrary,
he took the fruit of it to his home ; gave him
the best education the schools of the country
then afforded. When he went abroad, this son
accompanied him, was presented as his son
wherever he went, was presented in all the great
houses in which be himself was received; he
entered him at the Inns of Court, and in due
time had him admitted to the English bar

;

made him his private secretary, and at an early

age caused him to be appointed by the Crown
governor of New Jersey. The father not only
did everything to repair the wrong he had done
his son, but at a time when he was at the
zenith of his fame and official importance, pub-
licly proclaimed it as one of the great errors of

his life. The world has always abounded with
bastards, but with the exception of crowned
heads claiming to hold their sceptres by divine
right, and therefore beyond the reach of popular
criticism or reproach, it would be difficult to

name another parent of his generation of any-
thing like corresjionding eminence with I'Vanklin,

who had the courage and the magnanimity to

expiate such a wrong to his offspring so fully

and eft'ectivcly.

Franklin was not a member of the visible

Church, nor did he ever become the adherent of
any sect. With the Unitarian creed Dr. Frank-
lin had more in common than with any other,

though he was much too wise a man to sup-
pose that there was but one gate of admission
to the Holy City.

Franklin made a somewhat more definite

statement of his views on the subject of reli-

gion, in reply to an inquiry from President Styles
of Yale College, who expressed a desire to know
his opinion of Jesus of Nazareth. Franklin's
reply was written the last year of his life, and
in the 84th of his age:

"You desire to know something of my reli-

gion. It is the first time I have been questioned
upon it. But I cannot take your curiosity amis.s,

and shall endeavor in a few words to gratify it.

Here is my creed. I believe in one God, the
creator of tVe universe. That he governs it by
his providence. That he ought to be wor-
shipped. That the most acceptable service we
render to him is doing good to his other chil-

dren. That the soul of man is immortal, and
will be treated with justice in another life re-

specting its conduct in this. These I take to be
the fundamental points in all sound religion, and
I regard them as you do in whatever sect I meet
with them.

"As to Jesus of Nazareth, my opinion of
whom you particularly desire, I think his sys-

tem of morals and his religion, as he left them
to us, the best the world ever saw or is like

to see ; but I apprehend it has received various
corrupting changes, and I have, with most of
the present Dissenters in England, some doubts
as to his divinity ; though it is a question I do
not dogmatize upon, having never studied it,

and think it needless to busy myself with it

now, w^ien I expect soon an opportunity of
knowing the truth with less trouble. I see no
harm, however, in its being believed, if that

belief has the good consequence, as probably it

has, of making his doctrines more respected

and more observed; especially as I do not per-
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ceive that the Supreme takes it amiss, by dis-

tinguishing the unbelievers in his government
of the world with any peculiar marks of his dis-

pleasure.

"I shall only add, respecting myself, that,

having experienced the goodness of that Being
in conducting me prosperously through a long
life, I have no doubt of its continuance in the

next, though without the smallest conceit of
meriting such goodness. My sentiments on this

head you will see in the copy of an old letter

enclosed, which I wrote in answer to one from
an old religionist whom I had relieved in a

paralytic case by electricity, and who, being
afraid I should grow proud upon it, sent me
his serious though rather impertinent caution."

Bibliograt'hy.— 'Autobiography,' edited by
Bigelow (1868) ; also 'Life of Benjamin Frank-
lin, Written by Himself,' edited by Bigelow
(1888); 'Comp'lete Works,' 10 vols., edited by
Bigelow (1887-8). Mignet, 'Vie de Franklin'

{1854) ; Parton, 'Life and Times of Benjamin
Franklin' (1867) : McMaster, 'Benjamin Frank-
lin' (1887) ; Hale, 'Franklin in France'
(1887-8): Morse, 'Benjamin Franklin' (1889);
Ford, 'Franklin Bibliography' (1889): Ford
(edited), 'Sayings of Poor Richard' (1890);
Ford, 'The Many Sided Franklin' (1899);
Fisher, 'The True Benjamin Franklin' (1899).

John Bigelow.

Franklin, Fabian, American mathema-
tician and editor : b. Eger, Hungary, 18 Jan.

1853. After his graduation from Columbian
University, Washington, in 1869, he engaged in

civil engineering and surveying. In 1877 he be-

came a fellow at Johns Hopkins University,

and his advance to the associate and then full

professorship of mathematics quickly followed.

During his connection with Johns Hopkins,
which lasted until 1895, he was a frequent con-
tributor to mathematical and other journals. In
1895 he became editor of the Baltimore 'News.'

Franklin, Sir John, English navigator: b.

Spilsby. Lincolnshire, 16 April 1786; d. Lan-
cster Sound 11 June 1847. When only a boy
he went to sea, and later entered the English
navy. In 1806 he was present at the battle of

Trafalgar, in 1814 at that of New Orleans, and
in 1819 was appointed to head an overland ex-
pedition from Hudson Bay to the Arctic Ocean.
After suffering many hardships and being fre-

quently on the verge of death from hunger and
fatigue, he reached home in 1S22. In the follow-

ing year he married a Miss Purden, the daugh-
ter of an architect, and the author of several

poetical effusions. In 1825 he submitted to Lord
Bathurst a plan "for an expedition overland to

the mouth of the Mackenzie River, and thence
by sea to the northwest extremity of America,
with the combined object also of surveying the
coast between the Mackenzie and Coppermine
rivers." This proposition was accepted, and
six days after he left Liverpool, in the same
year, his wife died. In 1827 Capt. Franklin ar-
rived at Liverpool, where he was married a sec-
ond time, and in 1829 had the honor of knight-
hood conferred upon him. In 1845, Sir John
set out on a third expedition with two ships,
called the Erebus and Terror, and spent his first

winter in a cove between Cape Riley and
Beechey Island. After that period many ex-
peditions were dispatched, both from England

and America, in search of Sir John, of whom
there were no tidings, and not till 1854 did the

intelligence reach England that the navigator and
his companions had, in all probability, perished

in the winter of 1850-1. This intelligence, how-
ever, wanted confirmation, and Lady Franklin,

who deserves all praise for the intelligent per-

sistency of her efforts, resolved to have the

mystery cleared up. Accordingly, a last ex-
pedition was fitted out, and the news was, in

1859, at length confirmed by the return of Capt.
McClintock, in the yacht Fox, after a persever-

ing search for the lost adventurers. This offi-

cer brought with him indisputable proofs of the
death of Sir John and the loss of his crew. Sev-
eral articles belonging to the unfortunate ex-
plorers were found at Ross Cairn and Point
Victory. At the latter place a record was dis-

covered, wherein it was stated th?t Sir John
Franklin had died 11 June 1847. Other traces
were found on the west coast of King William's
Island, as the various survivors of the expedi-
tion had strayed from each other, perhaps in

search of food, or the means of escaping from
their dreary and desolate situations. C. F. Hall,

the eminent Arctic explorer, returned in Septem-
ber 1869 from a five-years' search for the re-

mains of Sir John Franklin's companions, and
brought back about 150 relics of the expedition,
purchased from the natives of King William's
Land. It remained, however, for Lieut.
Schwatka to find the bodies of the Franklin
party in his expedition of 1879-80. Franklin
was the author of 'Narrative of a Journey to
the Shores of the Polar Sea in the Years
1819-22' (182.0 ; 'Narrative of a Second Ex-
pedition to the Shores of the Polar Sea in 1825-
27' (1S28). Consult: McClintoclc, 'Narrative
of the Fate of Sir John Franklin' (i860) : Os-
born, 'Career, Last Voyage and Fate of Sir John
Franklin' (i860) ; Beesly. 'Sir John Franklin'
(i88i): Markham, 'Life of Sir John Franklin
and the Northwest Passage' (1891); Traik,
'Life of Sir John Franklin' (1896).

Franklin, Samuel Rhoades, American naval
ofiicer: b. York, Pa., 25 Aug. 1S25. In 1841 he
entered the navy as acting midshipman, in 1862
became lieutenant-commander, served in the
vt-estern gulf blockading squadron (1863), and
as assistant to Palmer at New Orleans
(1863-4), and was hydrographer to the Bureau
of Navigation 1S77-80. From 1884 to 1885,
when he attained rear-admiral's rank, he was
superintendent of the Naval Observatory, and
from 1885 until his retirement in 1887 was in
command of the European station. He was
president of the Washington International Ma-
rine Conference (18S9), and wrote 'Memoirs
of a Rear-Admiral' (1898).

Franklin, William, American colonial gov-
ernor: b. Philadelphia 1729: d. England 17 Nov.
1813. He was a natural son of Benjamin
Franklin (q.v.). He served with the Pennsyl-
vania_ forces on the Canada frontier, obtained a
captain's commission before 1750, in 1754-6 was
comptroller of the general post-office, and during
a portion of that time clerk of the provincial as-
sembly. He studied law in London and was
admitted to the English bar in 1758. In 1762
he became governor of New Jersey. During the
Revolution he was a Loyalist, and kept under
guard by the patriots from January 1776. In
June 1776 he called a meeting of the Colonial
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Assembly, then abrogated, for which he was
kept prisoner in Connecticut till 1778, when he

was exchanged, and later went to England.

Franklin, William Buel, American mili-

tary ollicer: b. York. Pa., 27 Feb. 1823; d. Hart-

ford, Conn., 8 March 1903. He was graduated

at the United States Military Academy in 1843.

In the Mexican war he served on the staff of

Gen. Taylor as a topographical engineer ; and
carried Taylor's orders at the battle of Buena
Vista. At the outbreak of the Civil War he
was assigned to the command of a brigade in

Heintzelman's division. He took part in the

battle of Bull Run, served with distinction in

the Peninsular campaign and was promoted
major-general in 1862. Subsetiiiently he served

under McClellan in Maryland and under Burn-
side at Fredericksburg, was assigned to the De-
partment of the Gulf, under Banks, in 1863; and
in 1865 was brcvetted major-general in the regu-
lar army, but resigned a year later to engage in

manufacturing. He was appointed United
States commissioner-general to the Paris E.x-

position in 1899.

Franklin, William Suddards, American
physicist and electrical engineer : b. Geary City,

Kan., 27 Oct. 1863. He graduated from the

University of Kansas in 18S7, and the same year

was appointed assistant professor of physics

there. After studying at Harvard and Cornell
and the University of Berlin, Germany, he was
appointed in 1892 to the chair of physics and
electrical engineering in Iowa State College, re-

maining there till 1897, when he received his

appointment to the same chair in Lehigh Uni-
versity. In 1901 he was a member of the jury
of awards of the Pan-American Exposition.

He has written 'Elements of Physics' and 'The
Elements of Alternating Currents.'

Franklin, a title bestowed upon the Eng-
lish landholders previous to the Norman con-
quest, who held their lands of the crown free

from any feudal servitude. They were bound
together by the Frank-pledge, by which the

members of each decennary or tithing, which
was comprised of 10 families, were held respon-
sible for each other and forced to make repara-

tion if any member committed an offense. In
later years they lost their power and dignity,

which was usurped by the Normans and be-

came simply wealthy yeomen.

Franklin, Ind., city, county-seat of John-
son County ; on the Pittsburg, C. C. & St. L.,

and the C, C, C. & St. L. R.R.'s: about 75
miles east of Terra Haute, and 16 miles south

of Indianapolis. It is in an agricultural section

and its chief manufactures are agricultural im-

plements, flour and lumber. Its trade is prin-

cipally in grain, flour, and boards. It is the

seat of Franklin College, founded in 1834 by the
Baptist Church. Pop. (1900) 4,005.

Franklin, Ky., city, county-seat of Simp-
son County; on the Louisville & N. R.R.; about
145 miles southwest of Lexington, and 5 miles
from the boundary line between Kentucky and
Tennessee. The manufactures are woolen
goods, tlour, bricks, and lumber. The trade is

in the agricultural products of the surrounding
country, and tlie manufactures of the town. It

is the seat ot the Franklin Military Institute and
the Franklin Female College. Pop. (1900) 2,166.

Franklin, La., a town and parish-seat of

Saint Mary Parish, too miles southwest of New
Orleans and 30 miles west of Morgan City, on
Teche Bayou, and on the Southern I-'acitic R.R.
It is in the centre of a very fertile district, and
as the bayou is navigable for steamers, the

town deals in a considerable quantity of cot-

ton, sugar, fruits, etc. There arc also several

saw-mills located in the town. Pop. (1900)
2,166.

Franklin, Mass., town in Norfolk County,
27 miles southwest of Boston, on the New Eng-
land R.R. The town also includes the village

of Unionville. Dean Academy, an endowed co-

educational school, is located here, and the

town also has an almshouse, a public library,

and six churches. There are manufactories of
pianos, straw, woolen, felt and cotton goods,
an iron foimdry and a canning factory. It was
originally a part of the town of Wrentham, but
in 1778 was separated and incorporated. The
affairs of the community are administered by
town meetings. Pop. (1900) 5,017.

Franklin, N. H., a city in Merrimac
County, situated at the junction of the Pemi-
gewasset and Winnepesauke rivers, which here
unite to form the Merrimac, and on the Boston
& M. I^.R., 95 miles northwest of Boston.
Owing to the abundant water power, numerous
mills have located here, among which are paper
and pulp mills, machine shops, wood-working
shops, hosiery and knitting machine mills,

woolen mills and one of the largest needle fac-

tories in the world. It is famous as the birth-

place of Daniel Webster, and on the farm once
owned by him now stands the New Hampshire
Orphans' Home. Tlie city owns and operates
its waterworks. It was incorporated as a town
in 1828 and as a city in 1895. A mayor and
council administer public affairs. Pop. (1900)
5,846.

Franklin, Ohio, village in Warren County,
on the Great Miami River, and the Miami and
Erie Canal, 40 miles northeast of Cincinnati.

There are six churches, one high and one pri-

mary schools, five paper mills, two wood pulp
mills, and three large tobacco warehouses. It

was founded by Gen. William Schenck in 1796.

Pop. (1900) 2,724.

Franklin, Pa., a city and county-seat of
Venango County, 123 miles north of Pittsburg,

on the .'\llcgheny River, at the mouth of French
Creek, and on the Allegheny V., the Erie, the

W. N. Y. & P, and Lake S. & M. S. R.R.'s.

The chief business is in oil, as the city is in

the heart of the great oil region, but there are

also flour milLs, planing mills, machine shops,

carriage factories, brick works. The city has

two beautiful parks and a public library; the

streets are provided with sewers and paved with

brick. Franklin was first settled in 1753, and
was incorporated in 1795. The government is

vested in a mayor and council elected annually.

Pop. (1900) 7,317.

Franklin, Tenn., town and county-seat of

Williamson County, 20 miles south of Nash-
ville, on the Harpeth River, and on the Louis-

ville & N. R.R. The Tennessee Female Col-

lege, which was established in 1856, and the

Harpeth Male Academy are located here, and
there are also several public schools and a Ma-
sonic Temple. It has flour mills, a furniture
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factory and a planing mill, several steam cot-

ton gins, and carriage manufactories. It was
the scene of two battles during the Civil War,
the first on lo April 1S63, between the Federal
forces under Gen. Granger and the Confed-
erate forces under Gen. Van Dorn, the latter

being defeated ; the second on 30 Nov. 1864, be-

tween the forces of Gen. Hood and those of
Gen. Schofield, and which is famous as the
Battle of Franklin (q.v.). Pop. (1900) 2,180.

Franklin, "State of, now Tennessee (q.v.).

Fifteen years after the Watauga Association
was formed (1769), and when four counties
west of the present North Carolina had been
organized, with some 10,000 people, that State
on request of Congress ceded the district to

the United States, giving it two years to ac-

cept. The inhabitants, already aggrieved at

Iiaving no supreme court or militia protection,

and being left to fight the Indians and keep pub-
lic order without help, and now, feeling aban-
doned to at least two years' anarchy, decided
to revolt, set up a State, and ask Congress for
admission. On 23 Aug. 1784 deputies from
three counties met at Jonesboro, resolved on
measures, and issued an address to the people.
Each county chose five representatives, which
met in convention at Jonesboro in November,
but were unable to agree, and adjourned to 14
December. Meantime the alarmed North Caro-
lina legislature established a supreme court and
proper officers, and formed the Watauga mili-
tia into a brigade, commanded by the leader of
the revolt, John Sevier. He advised the con-
vention to accept this redress of their griev-
ances : they refused and made him president,
drew up a -constitution to be ratified by another
convention the following November, and named
the new State perhaps at first Frankland ; if so.

they soon changed it to Franklin, after the phi-
losopher. A governor— Sevier— and a legis-

lature were elected: courts established, sheriffs

and justices appointed, etc. For the next three
years there were two conflicting governments,
each levying taxes, disallowing each other's offi-

cial acts, and making war on each other. The
North Carolina militia invaded the Franklin
court-house at Jonesboro, seized the papers, and
turned the judge and counsel outdoors; a Frank-
lin mob did the same service to a North Caro-
lina court: the North Carolina commander took
the papers by force from Sevier's house, and
Sevier gathered a force and recaptured them
from his opponent's house. At last, in 1788.
the North Carolina party prevailed and pvit an
end to Franklin : Sevier was carried off and
tried for high treason : a great Watauga militia

gathering attacked the town, rescued him from
jail, and carried him back home. Finally the
North Carolina legislature sensibly passed an
act of oblivion and made Sevier a senator, and
in 1790 the lands w-ere ceded to the United
States. See U. S,— ^^'EST\v.\RD Movement.

Franklin and Marshall College, located at

Lancaster, Pa., was formed in 1852 by the con-
solidation of Franklin College, founded at Lan-
caster in 1787, and Marshall College, founded
at Mercersburg, Pa., in 1836. Franklin College
was organized with a view to meet the needs of
higher education in the interior of the State,

especially among the Germans, who formed so
large a part of the population. Dr. Benjamin
Franklin, after whom the college was named.

took a deep interest in its welfare, contributed

liberally to its endowment, and in his old age
made the journey from Philadelphia to Lan-
caster to be present at its formal opening. Al-

though the college had in its faculty men like

Henry E. Muhlenberg, the distinguished bota-

nist, and Frederick V. Melsheimer, the entomol-

ogist, and on its board of trustees some of the

most prominent men of the commonwealth, its

work was that of a first class high school.

Marshall College was founded by the Re-
formed Church in the United States, when its

theological seminary was removed from New
York to Mercersburg, to meet the educational
requirements of her own communion, and witli

limited resources accomplished a wonderful
work. Among the eminent men in its faculty

were its first presidents, Drs. Frederick Au-
gustus Ranch and John Williamson Nevin, and
later on Dr. Philip Schafif, all of whom took
high rank as philosophers and theologians. The
college had a brilliant career, but declined for

lack of endowment and pecuniary resources.

When the two colleges were united, James
Buchanan became president of the new' board
of trustees, and the institution entered upon a

prosperous career, although it had to make its

way in the face of many obstacles and limita-

tions. Its growth was checked by the Civil

War, from the effects of which it but slowly
recovered. During the last fifteen or twenty
years, however, its growth has been rapid, and
it now compares favorably in point of equip-
ment, grade of scholarship, and number of
students with its sister colleges in the State

of Pennsylvania.
Franklin and Marshall College makes no pre-

tense to be a university. It lays stress upon
the college course as a means of liberal edu-
cation, with sufficient elasticity in the w'ay of

electives to make first class preparation for

technical or professional study. It confers the

degrees of A.B. and Ph.B. for undergraduate
work, and A.isl. for graduate work, after the

completion of the prescribed courses and satis-

factory examinations.
The site of the college is exceptionally fine.

The principal buildings are : the main building,

the halls of the literary societies, the Daniel

Scholl Observatory, the gymnasium, the Acad-
emy building, the De Peyster Library, and the

new Science building, with admirable equip-

ment for physics, chemistry, and biology. The
libraries contain altogether about 42.000 vol-

umes. The students in the college proper and
the academy number 357, and the faculty 21.

This accoimt does not include the Theological

Seminary of the Reformed Church, which, al-

though in close pro.ximity to the college, is a

separate institution. Jqhn S. St.\hr,

President.

Franklin, Battle of. On 12 Nov. 1864
Gen. Sherman turned back from his pursuit of

Hood to begin his march from .-Xtlanta to the

sea. leaving Gen. Thomas to act on the defensive

in Tennessee or to take the offensive in Ala-
bama. Hood was at Florence and Tuscumbia,
on the Tennessee River, threatening Nashville,

with an army of 44,000 men. Thomas' com-
mand, much smaller, w-as widely distributed

from Chattanooga to Nashville. Gen. Schofield

was at Pulaski, Tenn., 80 miles south of Nash-
ville. With the Fourth corps under Gen. Stan-
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ley, a part of thu i wuiily-third corps, under
Gen. Cox, and a division of cavalry.

Thomas instructed Scliotkld to delay Hood,
should he advance, until the army could

be concentrated and Nashville reinforced. On
the 2ist Hood moved on Schoficld's right. Scho-
field withdrew from Pulaski on the 22d, reached
Columbia on the 24th, and remained there until

the 27th, when Hood forced him to withdraw to

the north bank of the river. On the 28th Scho-
field learned that Forrest's Confederate cavalry

threatened his line of withdrawal through
Spring Hill, n miles in his rear, and early on
the morning of the 29th all his trains and three

divisions of infantry were put in motion for

Spring Hill. Stanley led, and arrived at Spring
Hill just as Forrest reached it. Stanley checked
Forrest and took defensive positions. Hood fol-

lowed Forrest, and during the night Schoficld's

entire army passed through Spring Hill, in sight

of Hood's bivouac fires, for Franklin, 12 miles

distant, which the advance reached before day-
light of the 30th. Being unable at once to cross

to the north bank of the Harpeth River, Scho-
field, who was closely followed by Hood, had to

fight to save his trains, with a river at his back.

He threw up a line of entrenchments, and
a division of the Fourth corps under
Stanley crossed to the north bank of the

river, all those remaining in the works south

of it being under command of Gen. Cox. By
noon the trains were in, and most of them
crossed to the north bank. Not anticipating a

general attack, Schofield gave orders for the

withdrawal of the troops at sunset. He was
mistaken as to the intention of Hood, who had
closely followed his rear with Forrest's cavalry,

and when Wagner's division, acting as Scho-
ficld's rear-guard, had halted and thrown up
barricades about 280 yards beyond the main
line. Hood rapidly advanced his infantry and
ordered a desperate assault to drive the Union
forces into the river. Two of Wagner's brigades

were on either side of the Columbia road ; Op-
dycke's brigade had come into the main line and
was massed 200 yards in rear of the entrench-

ments. Wagner's orders were "to develop the

enemy, but not to attempt to fight if thrcatcn"d

by too strong a force." Hood formed his lines

with celerity on cither side of the Columbia
pike, Cleburne's and Brown's divisions of

Cheatham's corps on the east and west sides of

the road respectively, in two lines of battle.

When within 400 yards of Wagner's line, at

3.30 P.M., the charge was ordered and, with a
wild shout, they rushed forward. Wagner was
enveloped on both flanks and fiercely attacked in

front, the Confederates rushed over his barri-

cades, and his men gave way in the greatest dis-

order, clo.sely pursued by the exultant enemy.
When within 100 yards of the main line the

Union artillery and infantry opened fire. Cle-

burne, who was leading his division, was shot

dead, great gaps were made in the ranks, hut the

line pressed on, carried the centre of the Twenty-
third corps' line for the length of a brigade, went
over the v.-orks, captured two batteries and many
prisoners, reached an inner line of intrench-

ments, 68 yards in rear of the main line, and
here they were checked. Col. Opdycke, who had
massed his brigade in rear, when he saw Wag-
ner's men falling hack in disorder, and that the

works in front had been captured, ordered his

men forward. Deploying as they advanced, they

rushed upon the Confederates, and a desperat'!

hand-to-hand encounter took place, resulting in

the retreat of the enemy to the outer line of

works, the capture by Opdycke of nearly 400 pris-

oners and 9 battle-flags, and the recovery of the
captured batteries. Gen. Thomas says Opdycke's
prompt action "saved the day." Meanwhile the

battle had extended to the right and left, involv-

ing all of the Twenty-third corps and the left

brigade of Kimball's divisicjn. The Confeder-
ates reached the works in many pljces, but were
unable to carry them. On bolli sides the fighting

was most gallant. .Xt midnight the Union army
crossed to the north bank of the river and
marched to Nashville.

The Union army engaged at Franklin, not
including cavalry, numbered about 23,000 men,
of whom 189 were killed, 1,033 wounded, and
1,104 missing. Of this loss 1,241 were in Wag-
ner's division. The Confederates engaged num-
bered about 22,000. There are no official reports

of Hood's losses, but Scliofield reports that

1,750 were buried on the field, 3,800 were dis-

abled and placed in hospital, and 702 captured,

an aggregate of 6,252, to wliich must be added
the slightly wounded, probably 2,000. Consult:
'Official Records,' Vol. XL'V. ; Cox, 'Battle of
Franklin' 'The March to the Sea, Franklin and
Nashville' ; The Century Company's 'Battles

and Leaders of the Civil War,' Vol IV.

F. A. C.\RM.\N.

Franklin College, a coeducational institu-

tion in Franklin, Ind. ; founded in 1834 under the

auspices of the llaptist Church; reported m 1905:
Professors and instructors, 17; students, 200;
volumes in the library, 12,300; productive funds,

$,300,000; grounds and buildings .valued at

$75,000; income, $33,000; number of graduates,

394-

Franklin Institute of the State of Pennsyl-
vania for the Promotion of the Mechanic Arts.

A famous school in Philadelphia, established in

1824, vihich now embraces schools in mechanical
and architectural drawing, machine design, naval
architecture, etc. The objects of the institute are
obtained by means of a journal (begun in 1826),

lectures, libraries, reports, exhibitions and school
instruction. The library now contains 55.000

volumes and 38,500 pamphlets. The institute

grants medals, premiums and certificates ffir me-
chanical inventions. The Institute building is

located at 15 .South 7th Street, Philadelphia.

Franklinism. See Electhicity.

Frank'linite, a native oxide of zinc, manga-
nese and iron, containing these metals in rather
widely varying proportions. It crystallizes in

the isometric system with octahedral habit, and
also occurs in massive and granular forms. It

is opaque, slightly magnetic, and iron-black m
color, commonly with a metallic lustre. Its

hardness varies from 5.5 to 6.5, and its specific

gravity from 5.1 to 5.25. In the United States

it occurs in considerable quantity in the neigh-
borhood of Franklin Furnace, N. J., taking its

name from the locality, where it is mined as an
ore of zinc, its manganese and iron being melted
into "spiegeleisen." an alloy used in the manu-
facture of Bessemer steel.

Franks, Sir Augustus Wollaston, English
archaeologist: b. Geneva, Switzerland. 1826; d.

London 22 May 1897. He was graduated at

Cambridge University in 1849; became an as-
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sistant in the British Museum in 1851 ; and
served as keeper of the Department of British

and Mediaeval Antiquities for many years. He
was knighted in 1888; and was president of the

Society of Antiquities from 1892 till his death.

His publications include 'Recent Excavations
and Discoveries on the Site of Ancient Carth-
age' (i860) ; 'Guide to the Christy Collection of
Prehistoric Antiquities and Ethnography'
(1868) ; 'Catalogue of a Collection of Oriental
Porcelain and Pottery' (1876); etc.

Franks ("Spearmen"), The. In the 3d
century a.d. (the name first appears in 240, un-
der the Emperor Gordian), the scattered Teu-
tonic tribes north and east of the middle and
lower Rhine, in the present Westphalia, Hesse,
Gelderland, etc., united in a loose confederacy

;

very probably compacted by the ancestor of the

Meroving family, to whom the Franks clung so
loyally and even stupidly for centuries. The
tribes themselves were known from the early

empire : Ampsivarii, Attuarii, Batavi, Bructeri,

Chamavii or Gambrivii, Chatti, Cherusci, Sali,

Sigambri, Usipetes, etc. In 253 under Valerian

they raided Belgic Gaul, and half a century later

had permanently settled south of the lower
ileuse in Brabant. They are early distinguished

as Salian and Ripuarian Franks : the former
(from their chief tribe, perhaps origmally on
the Isala or Yssel) on the lower Rhine; the lat-

ter {ripa, bank) on both banks of the middle
Rhine. The Salians, after heavy defeats by the

Romans, became their allies and wardens of the

marches ; but when the pretender Constantine
withdrew the Roman garrisons in 406 for his at-

tempt on Italy, they flooded central Belgium,
and Colonia Agrippina (Cologne) shortly fell

into their hands. By 450 they had reached the

Moselle and the Somme, or Luxemburg and
northwest France ; but still acknowledged Roman
sovereignty. They sent forces to help the Ro-
mans against Attila at Chalons ; but when the

Huns had retreated from the fortresses whence
they had expelled the Romans,— Trier, Mainz,
Metz, etc.,— the Franks occupied them and the

lands on the Rhine and Moselle instead of the Ro-
mans. The Salians now held the territory from
the Scheldt to the Somme and Meuse, or most of

Belgium and a little of France ; the Ripuarians
from the Meuse to the Rhine, and the lands

along that river from the Lippe to the Lahn.
They were still pagans ; backw-ard in the arts

of war; had no political union or common head,

though their chiefs all claimed Meroving
descent ; and were credited with being treach-

erous and perfidious even beyond barbarian
wont, which their history makes probable.

When the Western Empire fell, the Rhone and
Saone valleys were occupied by a Burgundian
kingdom ; central and northern France by a

Roman province with no one to obey ; below
which was the great Visigothic kingdom of
Euric, taking in soath France and nearly all

the Spanish peninsula. Five years later (481) a

Salian prince of the upper Scheldt named Chlo-
dovech (Latinized Clovis) acceded, and in 485
fell on the Roman province in alliance with other
princelings. In three years he had conquered it,

making Gaul to the Loire and Brittany a Frank-
ish possession; refusing to share the spoil with
his allies, he attacked and subjugated all the
Ripuarians, slaying every Merovingian prince he
could seize, to e.xtermiiiate all rivals. In 492

he married Clotilda, the Catholic niece of the

Burgundian king. In 496 he subdued the Ale-

manni, and Prankish settlers founded Franconia.

On returning from this campaign he was bap-

tized a Christian, in the Athanasian creed ; and
in a single generation the entire Prankish body,

now consolidated into one, renounced paganism.

He then conquered nearly all Visigothic Gaul.

But Burgundy was too strong for him. He died

in 511. The chance of Chlodovech becoming an
Athanasian instead of an Arian had the most
important consequences : alone of all the bar-

barian conquerers of Rome, his subjects were in

religious sympathy with him, and his work en-

dured, while the Arian kingdoms crumbled to
pieces. This also began the career of the

prankish monarchy, for centuries, as the cham-
pion of the Church, helping it and helped by it.

Chlodovech began the practice of dividing the
kingdom among his sons, which his successors
followed ; again and again death or the strong
hand united the realms, again a legacy would
divide them ; and the records of the ferocious,

half decrepit, perfidious Merovingians are the
blackest in all European history for unredeemed
wickedness and unprogressive anarchy. Scarce
one of them for a century lived to be 40, and
scarce one showed any gleam of statesmanship
to justify his atrocities or his even worse weak-
ness. At last in 613 the dominions— which had
generally followed the fourfold divisions of Aus-
trasia, Neustria, Burgundy, and Aquitaine—
were united for a seeming finality, but the
Merovingian kings ceased to have any but a
nominal sovereignty. The great provincial gov-
ernors, in the anarchy, had made their offices

hereditary; the officers of state likewise—
chamberlain, keeper of the seal, etc. Of these
the mayors of the palace became the dc facto
rulers ; keeping the kings as puppets, but mak-
ing them live as country gentlemen, only attend-
ing court functions annually, in a farm-cart and
with long hair. This mayoralty in Austrasia
fell into the hands of one of the most wonderful
families of the world, the Karlings or Carlovin-
gians, who mostly held possession of it for a
century, till one of them became king ; and
later the mightiest of them, Charlemagne, be-

came emperor of the Romans in a revived
empire. Pepin, or Pippin of Landen, "the
Elder," was the first, dying 639; then his son
Grimwald, murdered 656; the latter's sister

married the son of Arnulf Bishop of Metz; and
their son was Pepin the Younger or Pepin of
Heristal, who, after 30 years of anarchy and
partition and reunion following Grimwald's
death, finally and forever reunited the Prankish
realms by a crushing defeat of the allied forces

of Neustria and Burgundy at the battle of Tes-
trj', 6S7. His son, Charles Martel (Hammer),
who held power 717-41, carried civilization at

the sword's point among the Germans, and in

732 routed a great Saracen army at Poitiers,

saving France from the Mussulman. His son
Pepin the Short, after 10 years of mayoralty,
deposed the last driveling Meroving and
ascended the throne. Pepin's son Charles (Car-
olus Magnus, Charlemagne, perhaps with a con-
fusion of the title with the name Carloman),
acceded in 768. As warrior, statesman, and
lawgiver, he stands among the foremost of all

time. The Prankish realm as such attained by
far its greatest extension under him— though
it is incorrect to say, as is usual, that his work
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perished with him, for the pieces of his realm

never went hack to their old anarchy. He ruled

a vast congeries of races, from north Spain to

north Germany, and from the Hungarian plains

to the English Channel; and he brought them

all under the reign of law and Christianity, in-

heritors of the memories and civilization of

Rome. In 8oo he crowned the career of the

Franks begun by Clovis, becoming secular head

of a Holy Roman Empire, of which the Pope

was the spiritual head. Whether it was well

judged or beneficial to the world, historians

are still divided. The history of Charlemagne's

successors is not the history of the Franks

:

after this they have become merged in a wider

aggregation.
The Frankish dominion was the conduit

through which the treasures of Rome, political,

social, and ecclesiastical, were given to the

world. Roman law, Roman literature, and the

Ch.isiian religion were forced on the barbarians

•hrougn the Franks : that Europe is what it is,

we have to thank them first of all. The best

modern compendium is Oman's 'History of the

Dark Ages' (1901)-

Franz, friints, Robert, German composer:

b. Hallo 28 June 1815; d. Berlin 24 Oct. 1892.

He studied under Schneider at Dessau 1835-7,

and in 1843 published his first set of 12 songs,

which won the warm praises of Schumann, Men-
delssohn, Liszt, and other masters. From then

till 186S he held various appointments at Halle.

H^; published over 250 songs with pianoforte ac-

companiments, a Kyrie, and several chorales and

four-part songs, besides arrangements of the

vocal masterpieces of Bach and Handel. Franz's

best songs rank with those of Schubert and
Schumann.

Franz-Josef Land, frants'-yo'zef-lant, an
Arctic archipelago, north of Nova Zembla, ex-

tending, SO far as it has yet been explored,

between lat. So° and 83° N. It consists of two
large masses of land, Wilczek Land to the east,

and Zichy Land to the west, separated by Aus-

tria Sound, and Rawlinson Sound. Between

these two sounds lies Crown Prince Rudolf

Land, while to the north of this again cornes

Petermann Land, and to the northwest King
Oscar Land. The southern shores are deeply

indented with fjords ; and the whole archipela"0,

which rises into isolated flat-topped or dome-
shaped mountains of basalt, 5,000 fee' high,

is sheeted with ice. Owing to the open water

round its shores in sumnier, and the compara-

tive abundance of its animal life— b.'ars. wal-

ruses, foxes, and numerous birds occurring—
Franz-Josef Land is regarded by many ex-

perienced Arctic explorers as the most favorable

base v/hence to make an attempt to reach the

North Pole. The archipelago was discovered

and partly explored by Payer and Weyprecht in

1873-4; its southern shores were explored by
Leigh Smith in 1880-2, and muc 1 of it by the

Jackson-Harmsworth expedition n 1895-6. See
POL.VR EXPI.0R.\T10N.

Franzensbad, friint'sens-bat, Egerbrunnen,
a'gerbrcx)n-n§n, or Kaiser-franzensbad, Bohe*
mia. a celebrated Austrian watering-place, aboiit

three miles north of Eger, with which it is

connected by a fine avenue. It is situated

amid low bare hills, and consists of four rec-

tangular streets lined with trees. The mineral

springs here were known in the i6th century.

and even at that time the waters were made up
in bottles to be sent to a distance. It was se-
lected as a watering-place in 1793 by the Em-
peror Francis II., from whom it received its

present name. The bathing establishment con-
sists of an irregular building erected over the
springs with a long colonnade extending to the
Kurhaus. where the visitors assemble, and the
balls and concerts are given. The springs, 12 in
number, are alkaline, taline, chalybeate, and are
very ellicacious in cases of anamia, dyspepsia,
catarrh of the bowels, uterine disorders, etc.
The mud baths of Franzensbad are niucli used by
those suffering from gout, rheumatism, skin dis-
eases, etc. Pop. (1890) 2,330.

Fra'ser, Agnes, («Fr.\nces Mac N.\b»),
Englisli traveler and writer: b. Halstead, Es-
sex, 7 Dec. 1859. She studied art in London
1882-4, and has since traveled extensively in
Algiers, Norway, British Columbia, Morocco,
and Soutli .Africa. She has published: 'No
Reply' (1888); 'Relics: Fragments of a Life*
(18931: 'On N'cldt and Farm in Bechuanaland,
Cape Colony, the Transvaal, and Natal' (1897);
|Brilish Columbia for Settlers' (1898): 'A Ride
in Morocco among Believers and Traders'
(1902).

Fraser, Alexander Campbell, Scottish phil-
osophical writer: b. .•\rdchattan, Argyleshire,
3 Sept. 1819. He was a lecturer on mental
philosophy in the New College, Edinburgh, 1846;
editor of the 'North Britisli Review' (1850-7);
professor of logic in Edinburgh University
1856-91. His principal productions are: 'Es-
says in Philosopliy' (1856); 'Rational Philos-
ophy' (1858): a memoir of Bishop Berkeley,
with a collected edition of his works (1871-90);
an annoted edition of Locke's 'Essay on Hu-
man Understanding' (1894); 'Philosophy of
Theism' (1898), etc.

Fraser, Augusta Zelia Webb ("Alice Spin-
ner''), Scottish novelist. She was married
to Affleck Fraser 1889. She has published over
the pseu<lonym ".Alice Spinner," 'A Study in
Color': 'Lucilla'; '.A Reluctant Evangelist.'

Fraser, Charles, American painter; b.
Charleston, S. C 20 Aug. 1872: d. there 5 Oct.
i860. He studied law, was admitted to the
bar in 1807, but withdrew from practice in 1818,
and acquired, particularly in the South, a con-
siderable reputation as a miniature-painter. His
sitters included Lafayette (1825) and most
prominent South Carolinians for 50 years. He
also painted interiors, landscapes, genre, and
still-life scenes, and historic subjects. An ex-
hibition of his works at Charleston in 1857 com-
prised 313 miniatures and 139 other canvases in
oils. Publication: 'Reminiscences of Charles-
ton' (1854).

Fraser, Mrs. Hugh. See Fraser, Ma-ry
Crawford.

Fraser, James, English prelate: b. Prest-
bury. Glouccstersliire. 18 .Aug. 1818: d. Man-
chester 22 Oct. 1885. He was educated at Lincoln
College, Oxford, took orders in the English
Church and was rector at Cholderton, VVilt-

Bhire, 1847-60; and of Ufton Newet, Berkshire,
1860-70. In the year last named he became
bishop of Manchester, in which position he
gained the approbation of churchmen and non-
conformists alike. Under his administration
the diocese made a most remarkable advance.
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Bishop Fraser was greatly interested in educa-
tional matters and visited the United States and
Canada in 1865 as a commissioner of education,
subsequently publishing a ' Report on the Com-
mon School System of the United States and
of Upper and Lower Canada' (1866). A bronze
statue of Bishop Fraser stands in the square
before the Town Hall of Manchester, and in the
Fraser Chapel of the Cathedral of Manchester
is a recumbent statue in marble of the much be-
loved prelate. See Hughes, 'Memoir of Bishop
Fraser) (1887).

Fraser, Mary Crawford (Mrs. Hugh Fr.'\ser).

English novelist: b. Rome. She is a sister of

F. 5l. Crawford (q.v.), the novelist, and was
married to Hugh Fraser, English minister to

Japan, who died in 1894. She is the author of

'The Brown Ambassador' {1895); "Palladia'

(1896); <.\ Chapter of Accidents' (1897); 'The
Looms of Time' (1898): <.\ Diplomatist's Wife
in Japan' (1899); 'The Customs of the Country:
or Tales of New Japan' (1899); 'The Splendid
Porsenna' (1899), etc.

Fraser, Simon. See Lovat, Twelfth Lord.
Fraser, William Alexander. Canadian author

:

b. Pictou County, X. S., 24 March 1859. He
traveled widely and became a mining engineer,

but subsequently turned his attention to writ-

ing. He has contributed much to English and
American magazines; published an interest-

ing collection of animal stories, 'Mooswa and
Others of the Boundaries' (1900), and also 'The
American Animal Book,' and 'The Outcast'

(1901).

Fraser River, the principal river in British

Columbia, rising in the Rocky Mountains, in

lat. 53° 42'.: Ion. 119° W. It flows north-

west for about 270 miles, then turns south, and
after a total course of over 700 miles falls into

the Gulf of Georgia, in lat. 49° N. Gold is found
both on the Fraser and its affluents. Its prin-

cipal affluents are the Thomson, Quesnelle, and
Stuart rivers.

Fraserville, or Reviere du Loup, re-ve-ar dii

loo. Canada, a town and county-seat of Temis-
couata County, Quebec, on the south shore of

the St. Lawrence at the confluence of the Reviere
du Loup, 116 miles below Quebec. It is on the
Intercolonial Railway and is the terminus of the
Temiscouata Railway. Its permanent popu-
lation is almost entirely French Canadian. It

has a good trade and manufactories of pulp,

leather, lumber, furniture, iron products and
woollens. There are three churches (2 Angeli-
can and i Catholic), a convent, hospital, and
collegiate institute. It has a creamery, banks,
and newspapers (French) , and is a popular sum-
mer resort. Pop. (1901) 4,569.

Fraternal Insurance. See Insurance, Fr.\-
TERN'AL.

Fraternal Societies in America. A frater-

nal society is defined as a corporation or volun-
tary association organized and carried on for the
sole benefit of its members and their bene-
ficiaries. It has no capital stock and is not
operated for profit. Every such society must
have a representative form of government, and
is supposed to operate on the lodge system,
with a ritualistic form of work for the meet-
ings of the lodges or other designated subor-
dinate bodies. It has power to adopt its own
constitution, by-laws, rules and regulations for

the orderly conduct of its affairs, and in gen-

eral terms may manage its internal interests as

it may deem best. Although the American
fraternities have the same basis as the friendly

societies (q.v.) of England and Scotland, they

are a purely American institution, organized

without reference to, and at the outset of their

career, in entire ignorance of the fact that the

same system was in successful operation else-

where. At the present time the laws governing

the fraternal system are in a state of transition,

and as the fraternal societies are the creatures

of, and governed by the laws of the difTerent

States, any change in those laws will necessarily

change or modify the system as at present

operated.

There are two representative bodies, claiming

to act for, and represent a large constituency

among the fraternal associations. The National

Fraternal Congress, organized in 1886, represents

the larger number of leading societies. From
its official reports it appears to aim at event-

ually securing the adoption of a uniform law

throughout the United States and Canada, de-

fining as fraternal society, as above expressed,

with the addition, that every society shall pay a

death benefit on the death of a mernber, and
may pay disability payments, resulting from
u:cident, disease, or old age. During the years

1900 and 1901 the Congress made a vigorous

effort to secure the passage of r. uniform bill

in the legislatures of all the leading States, re-

stricting the benefits, coupled " ith a provision

requiring all the newer organizations to charge

adequate rates, but allowing the older societies

to continue their low rate assessment system.

This action was bitterly opposed by the minority

of the Congress and by a still larger number of

other associations, that were not affiliated with

the Congress. The result of this opposition

was the defeat of the proposed law in every

State where a contest was made.
The outside societies that participated in

this contest, feeling the need of a union, for

mutual protection thereafter, immediately after

the contest was ended met together and in

March 1901, organized the Associated Frater-

nities of America, with the avowed object of op-

posing any further changes in the laws of the

different States until public sentiment was ripe

for the adoption 01 a uniform law on the basis

of the largest liberty to each society in the

matter of benefits, provided adequate rates are

charged therefor. This dissension among the

fraternal societies induced the convention of tlfe

insurance commissioners of the different States

to formulate a propjsed law for the govern-

ment of fraternal societies, containing many new
and startling features.

All the early fraternal associations collected

their contributions from their members by means
of assessments, the rate of which, except in

two instances, was graded according to age at

entry, and each member was required to pay

such a number o:^ assessments each month as

might be needed to meet the death losses. As
these older organizations advanced in years,

their death losses necessarily increased in num-
ber, and with increased death losses the num-
ber of assessments each month also increased.

During this period many new societies were
organized on the same system and while young,

naturally had a low death rate, and a lOW

mortality cost per member. Being much cheaper

they naturally attracted members from their
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predecessors until they were displaced in popular
favor by other new creations on the same plan.

Whatever differences of opinion may now exist

among fraternalists as to the need of the sys-

tems at the present time, they all agree that the

old assessment system has been a failure, and
should be superseded by rates based on the re-

cognized mortality tables. The newer organi-
zations profited by the experience of the older
societies, and generally started with higher rates,

and this fact has made it much easier for them
to provide for their deficiencies. A large num-
ber of the younger organizations are. and for

some years have been, charging adequate rates,

and the protection they furnish is as safe as the
insurance supplied by any insurance company.

The real basis of the fraternal system in

America is the fraternal bond of union, uniting
the members together in a common cause for

mutual beneficial and protective purposes. The
lodge system requires meetings of the members
at least once a month, and therefore directly

tends to draw the members closer together.

Every member thus participates in the work of
the organization and the emulations aroused
among the different lodges naturally produces
the best results at the least outlay. Bread cast
upon the waters will return, and it is the act

of casting that produces that wonderful change
in the human heart, which constitutes the re-

turn. A mother is fonder of her offspring than
the father, and both parents love a crippled child

more than the sturdy members of the flock, and
the reason is the same. The mother suffers

more and bears more than the father, and both
do more for the cripple than for the healthy
child. No one ever did a good deed, or thought
to do a good act without feeling the better for

it, and thus no person ever did or can partici-

pate in the good work that the various lodges
of the fraternities are engaged in without grow-
ing to love the work and the organization which
does the work. This ennobling influence upon
the membership is not by any means the least

of the many blessings conferred upon the Ameri-
can people by the fraternal system. This same
influence naturally impels the' members to labor
without compensation for the growth and pros-
perity of the organization and thus at a low
cost produce results beyond the dreams of
avarice to the insurance companies.

Every society is required to have a represen-
tative form of government and is governed by
its constitution and laws, as enacted, or from
time to time amended, by the constituted authori-
ties. Its constitution and laws therefore con-
stitute the contract between the members in

their relations to the society. The protection fur-

nished by such societies is not insurance in the

ordinary sense, in which that word is under-
stood and used. No society can issue a certifi-

cate in favor of a creditor of the member and
the benefits furnished under the certificate can-
not be attached for the debt of the member. The
beneficiaries are limited to husband or wife,

affianced husband, or affianced wife, or, some
heir, blood relative, or dependent of the mem-
ber. In insurance anyone having an insurable
interest in the life of the policy holder may be
named as beneficiary while under a fraternal
certificate the beneficiary is limited by the bonds
of affection and duty. In the one case a bene-
ficiary has a vested interest in the policy and it

cannot be changed without her consent, while

in the other the beneficiary has no vested rights

whatever until the claim matures ; and the mem-
ber may have his certificate changed in favor of
another beneficiary without her knowledge or
consent.

Among the prominent large fraternal so-
cieties in the United States are the Odd Fellows,
founded in 1819: Knights of Honor 1873;
Knights of Pythias 1877: and Royal Arcanum
1877. The insurance paid by these varies from
$500 to $3,000. There are numerous other so-

cieties conducted on the same principle. Ac-
cording to the reports of the supreme bodies of
these organizations for 1904, the membership of
the principal fraternal organizations in the

United States and Canada was as follows

;

Odd Fellows , i,34i.375
Freemasons 1,011,655
Modern Woodmen of America 700,359
Knights of Pytliias 594.)»i3

Ancient Order of United Workmen 423,015
Knights of the Maccabees 375-ooo
Improved Order of Ued Men 355.662
Royal Arcanum 303.597
Foresters of .\merica 299,081
Independent Order of Foresters 224.000
Woodmen of the World 217,128
Ancient Order of Hibernians 193.832
Itenevolent and Protective' Order of Elks.... 190,000
Order of Eagles 165,000
Junior Order of United .American Mechanics. 130,977
Ladies of the Maccabees 149,060
Knights of the Modern Maccabees 127,000
Knights of Columbus 122,645
Ladies Catholic Benevolent Association 87.400
Tribe of Ben Ilur 85,267
Knights and Ladies of Honor 76,761
Court of Honor 70.426
Knights of the Golden Eagle 69,385
National Union 69,000
Improved Order of Hcptasophs 62,860
Catholic Mutual Benefit Association 58.035
Protected Home Circle 56,000
Knitrhts of Honor 52,600
Brotherhood of -American Yeomen 471O25

Order of B'rith .\brahain 46.234
Order of Gleaners 46,000
tlnited Order of .American Mechanics 42,691
New England Order of Protection 39.098
Ancient Order of Foresters 38.898
Sons of Temperance 34.789
Independent Order of B'nai B'rith 31.500
Catholic Benevolent Legion 28,000

Knights of Malta 28,000
Smaller organizations 284,541

Total 8,278.779

All the older associations operate on what is

known as grand jurisdictions, consisting of rep-
resentatives elected by the subordinate lodges
within the limits of the grand jurisdiction. It in

turn sends delegates to the supreme body, which
is the highest authority in the organization. As
a general rule the supreme body assumes all lia-

bility for death or di.sability payments that are
permanent in their nature, and the subordinate
lodges assume and pay the sick or other tem-
porary disability benefits. Each member pays
his .share of all benefits through the local lodge,
of which he is a member, the dues going to the
supreme oflnce, being remitted direct, and not
through the grand jurisdiction. As a rule the
grand jurisdiction covers a State, and has su-
pervision over the growth and general manage-
ment of all the lodges within its territorj'. Of
late years the tendency has been to do away
with the plan of grand jurisdictions and have
the supreme body composed of delegates elected

either directly by the lodges or by districts com-
posed of a number of lodges. The officers are
usually elected by the supreme body, but in some
cases are elected by a direct vote of the mem-
bers.
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To sum up in a word : a fraternal society is

a brotherhood of members, bound together by
its fraternal bond of union. It is organized and
carried on for the sole benefit of its members
and their beneficiaries. It operates on the lodge
system, and uses a ritual in the meetings of
its lodges and the initiation of its new members.
It has a representative form of government, in

which the management is responsible to the
members for the faithful performance of their

duties. It is governed by a constitution and
laws enacted by the representatives of its mem-
bers, and it furnishes its members, in all the

States, with protection in case of death, and in

many of the States with protection in case of
disabilit}' resulting from illness, accident and
old age, after the expectancy of life, and in some
of the States with still more liberal benefits.

See Insurance, Fr.xternal, and the articles on
the different fraternal organizations.

Frederick Gastox,
President the Grand Fraternity.

Frater'nities, religious societies for pious
practices and benevolent objects. They were
often formed during the Middle Ages, from a

,

desire of imitating the holy orders. From the

I2th to the 15th century nothing w'as consid-

ered more meritorious than to form and belong
to such orders. The laity, who did not wish to

pronounce the monastic vows, entered into as-

sociations in order to gain some of the advan-
tages of the religious even in their worldly life.

These societies were at first formed without any
ecclesiastical interference, and on this account
many of them, which did not obtain or did not
seek the acknowledgment of the Church, had
the appearance of separatists, which subjected
them to the charge of heresy. The pious fra-

ternities which were formed under the direction

of the Church, or were acknowledged by it. were
either required by their rules to afford assistance

to travelers, to the unfortunate, the distressed,

the sick, and the deserted, on account of the in-

efficiency of the police, and the want of institu-

tions for the poor, or to perform certain acts

of penitence and devotion. Of this description

were the Fratres Pontifices, a brotherhood that

originated in Tuscany in the 12th century, where
they maintained establishments on the banks of
the Arno, to enable travelers to cross the river,

and to succor them in case of distress. A
similar society was afterward formed in France,
where they built bridges and hospitals, main-
tained ferries, kept the roads in repair, and pro-

vided for the security of the highways. A bridge
of 18 arches over the Rhone at Avignon, built

by St. Benezet in 1177, and another of 22 arches
over the same river at Pont St. Esprit, built be-
tween 1265 and 1309, were among their great-

est achievements in bridge-building. They grad-
ually amassed great wealth by alms and gifts.

In 1519 they were secularized on account of the
abuses that had crept into the order.

Similar to these were the Knights and Com-
panions of the Santa Hermandad in Spain ; the
Familiars and Cross-bearers in the service of the

Spanish Inquisition ; the Calender Brothers in

Germany ; the Alexians in Germany, Poland, and
the Xetherlands. etc. The professed object of
the Alexians was to visit the sick and im-
prisoned ; to collect alms for distribution ; to

console criminals, and accompany them to the
place of execution ; to bury the dead, and to cause

masses to be said for those who had been exe-

cuted, or for persons found dead. They derived
their name from Alexius, their patron saint, and
were at first principally composed of persons
from the lower classes of the people in the

Netherlands. They were afterward increased

by the addition of the female branch, the Black
Sisters. Although lay brothers they had houses,

and formed their order into two provinces under
an ecclesiastical government. They still exist,

in the societies for burying dead bodies, in Ant-
werp, Utrecht, and Cologne. The Brothers of
Death, of the order of St. Paul, were dressed in

black, like the Alexians, and w-ere distinguished
by a death's head on their scapulary. They were
suppressed by Pope Urban VHI.

There were also Gray Penitents (an old fra-

ternity of an order existing as early as 1264 in

Rome, and introduced into France under Henry
III.), the black fraternities of Mercy and of

Death ; the Red, the Blue, the Green, and the
Violet Penitents, so called from the color of
their cowl ; the divisions of each were known by
the colors of the girdle or mantle. The fra-

ternity of the Holy Trinity was founded at

Rome in 1548 by Philip de' Neri for the relief

of pilgrims and the cured dismissed from the

hospitals. The Brothers of the Christian Schools
are a fraternitj' founded near the end of the 17th
century, the statutes of which were approved by
Benedict XIII. Their labors have been of great
service in the cause of elementarj' and
secondary education in France, though their

work is not confined to France but extends
over a large part of the world, including

Bergium, North and South America, and Eng-
land. They take religious vows, wear a suit of
clerical dress, and always work in pairs. In Ire-

land there is a body of Christian Brothers
modeled on the French one, the first of its

schools having been opened at Waterford in 1804.

Their schools have spread over Ireland, and their

system of education has received the approval
of various Royal Commissions.

The Brothers of Common Life, founded at

Deventer in Holland by the celebrated theolo-
gian, Gerald Groot. toward the end of the 14th

century, and formally approved by Gregorj- XI.
in 1376, were a fraternity which performed great
services to learning, especially theological learn-

ing. From Holland they spread rapidly over
Germany, and increased so greatlj' in numbers
that 500 houses belonged to the order in 1460.

The Roman Catholic Church is indebted to it

for a text of the Latin version of the Bible by
St. Jerome, most carefully prepared by a colla-

tion of the most ancient manuscripts. This rext

was consulted as an authorit)' by the editors

of the Bible prepared at the command of Sixtus
V. The same order prepared some texts of the
Christian fathers.

The Brothers of Charity are another fra-

ternity whose hospitals are found in the principal

cities. It was founded by St. John de Dieu in

Spain in 1340. Much better known in Great
Britain are the Sisters of Charity (called also

Gray Sisters. Daughters of Charity, Sisters of

St. Vincent de Paul), a Roman Catholic order
founded in 1634 at Paris by St. Vincent de Paul
for the purpose of nursing the sick in hospitals.

The sisters take vows of poverty, chastity, and
obedience, besides a vow binding themselves to

serve the sick. Besides conducting hospitals and
nursing, they sometimes undertake the manage
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ment of poor schools. They attend the sick of
every nation and religion. There is also a
body of Irish Sisters of Charity, separate from
the one just mentioned. See Orders, Religious.

Fraternities, College. See Greek-Letter
Societies.

Fraticelli, frat-i-sel'I, a name applied to

several heretic sects in the Middle Ages. They
were generally opposed to existing ecclesiastical

and social order and were similar to the Breth-

ren of the Free Spirit, Beghards and other sects.

They had no fixed place of residence. In 1260

to 1300 the Fraticelli made considerable progress

and attracted more or less attention in northern
Italy. They declared the existing Church as in

a state of apostasy and looked upon poverty as an
absolutely essential condition.

Fratricellians. See Fr.xticelli.

Fraud, in law, all deceitful practices in de-

frauding or endeavoring to defraud, another of

his known right, by means of some artful device,

contrary to the plain rules of common honesty.

It is condemned by the common law, and punish-

able according to the offense. .A.11 frauds and
deceits for which there is no remedy by the

ordinary course of law are properly cognizable

in equity. Where a fraud can be clearly estab-

lished, courts of law exercise a concurrent juris-

diction with courts of equity. Wherever fraud
or surprise can be imputed to, or collected from,
the circumstances, equity will interpose and
grant relief against it. Where a person is party

to a fraud, all that followed by reason of that
fraud shall be said to be done by him. A party

prejudiced by a fraud may file a bill in equity for

a discovery of all its circumstances. Mere in-

adequacy of price alone is not a ground for a
court to annul an agreement; but if there be
such inadequacy as to show that the person did

not understand the bargain he made, or was so

oppressed that he was glad to make it. knowing
its inadequacy, it will show a command over him
which may amount to a fraud. If a person be
fraudulently prevented from doing an act,

equity will consider the act as done ; and equity

also relieves against bargains made under mis-
conception of rights. In treaties, concealment
of a material fact by one of the parties, in order
to keep the other in ignorance, whereby to profit,

is a gross fravd, and the contract will be set aside

in equity. Constructive or legal fraud is applied

to such acts or contracts as, though not originat-

ing in any actual evil design or contrivance to

perpetrate a positive fraud or injury upon other
persons, yet by their tendency to deceive or mis-
lead other persons, or to violate public or pri-

vate confidence, or to impair or injure the public

interest, are deemed equally reprehensible with
actual fraud, and are prohibited by law, as with-
in the same reason and mischief as acts and con-
tracts done inalo aiiimo. Gross criminal frauds
are punishable by way of indictment or infor-

mation. Frauds are not indictable at common
law unless they be such as affect the public— as
vending unwholesome provisions, or using false

weights or measures ; or by way of conspiracy

;

or unless they affect the crown or the adminis-
tration of justice. See Fr.\ud, Statute of;
Fr.xudulent Co.vveyan'ces.

Consult: Browne, 'Construction of the
Statute of Frauds' (1895).

Frauds, Statute of. Perhaps one of the
most important statutes ever enacted m Eng-
land or the United States was the Statute of
Frauds (29 Charles II. ch. 3). It was passed
in the year 1673. Its object is stated to be the
"prevention of frauds and perjuries," and its

effect is to make writing essential to the validity

of many contracts or transactions. The most
important sections are those relating to con-
tracts; namely, the 4th and the 17th, almost
every word of which has been the subject of
numerous decisions. It is provided by the 4th
section that no action shall be brought on the

contracts therein mentioned unless the agreement
or some note or memorandum thereof, shall be
in writing and signed by the party to be charged
therewith, or some other person thereunto by
him lawfully authorized. The contracts referred

to are the following: d) .\ny special promise
by an executor or administrator to answer dam-
ages out of his own estate; (2) any special

promise to answer for the debt, default, or
miscarriage of another person

; (3) any agree-
ment iTiade upon consideration of marriage; (4)
any contract or sale of lands, tenements, and
hereditaments, or any interest in or concerning
them; and {5) any agreement that is not to be
performed within the space of one year from
the making thereof. This section, however, does
not make the contract null and void, but only
unactionable. The 17th section has reference to

sales of goods for the price (or value) of iio
and upward, which are "not allowed to be good"
unless some memorandum of the bargain has
been made in writing, or unless the buyer shall

accept part of the goods so sold, and actually

receive the same, or give something in earnest

to bind the bargain, or in part payment. In the

statutes of the .American States the principal

alteration made in these terms is by the speci-

fication of a different sum of money. The sum
usually established is $50, but in some of the

States it is $30, or $40. The importance of this

statute has been so fully recognized in this

country that it has been substantially re-enacted
in every State in the Union, and in some of

them its provisions have been made still more
comprehensive and stringent. See Fraud.

Fraudulent Conveyances, in law, a fraudu-
lent conveyance is a conveyance the object, ten-

dency, or effect of which is to defraud another
not a party to such a conveyance, or the intent

of which is to avoid some debt or duty due by
or incumbent on the party making it. Convey-
ances of this character are declared invalid by
two celebrated English statutes which have been
substantially re-enacted throughout the United
States with the same provisions. The first of

these statutes was passed in the 13th year of
the reign of Queen Elizabeth (1571), and com-
monly referred to as the statute 13 Eliz. ch. 5,

and by it all fraudulent conveyances, gifts, or
alienations of lands or goods whereby creditors

might be in anywise disturbed, hindered, de-

layed, or defrauded of their just rights, are ren-

dered utterly void ; but the statute does not ex-

tend to any estate or interest in lands on good
consideration, and bona fide conveyed to any
person not having notice of such fraud. The
second statute against fraudulent conveyances
is the statute 27 Eliz. ch. 4, which was passed
in 1585. It provides that the conveyance of any
interest in lands for the intent and purpose to
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defraud and deceive subsequent bona fide pur-
chasers of the lands for a good and sufficient

consideration shall be utterly void. This statute

differs from the one first mentioned in applying
solely to lands, and in protecting the interests of
purchasers instead of creditors ; but it contains
similar provisions declaring the validity of any
previous conveyance if it be upon valuable con-
sideration and to a bona fide purchaser. It has
been held in England, in the interpretation of
this statute, that if the previous conveyance be
voluntary it is void as to a subsequent purchaser,
even if he had notice before he received his

deed that such a conveyance had been made.
This doctrine has been generally rejected by the
courts throughout the United States as unjust,
and the principle adopted that the receipt of
notice gives a person intending to purchase suffi-

cient opportunity to protect his own interests,

and if he is guilty of imprudence in accepting

the conveyance he should receive no assistance

from the courts. This appears to be the more
unobjectionable doctrine. Voluntary convey-
ances are never set aside under either statute,

as between the immediate parties, but only in

favor of purchasers or creditors. See Fr.\ud.

Fraunhofer, Joseph von, yo'sef fon frown'-
ho-fer, German mathematician : b. Straubing,

Bavaria. 6 March 1787; d. Munich 7 June 1826.

In 1799 he was placed with a looking-glass maker
and glass-grinder at Munich. After various vi-

cissitudes he received an appointment as optician

in the mathematical and mechanical institute of
Reichenbach at Benedictbeurn, and in 1809 the
mechanical part of the optical institute was
chiefly under his direction. Ultimately he be-

came one of the members of the firm under
which the business was conducted. One of the

most difficult operations of practical optics was
to polish the spherical surfaces of large object-

glasses accurately. Fraunhofer invented a ma-
chine which obviated this difficulty, and ren-
dered the surface more accurate than it was
left by the grinding. He invented also other
grinding and polishing machines, and introduced
many improvements into the manufacture of
the different kinds of glass used for optical in-

struments, and which he found to be always
injured by flaws and irregularities of various
sorts. In 181 1 he constructed a new kind of
furnace, and on the second occasion when he
melted a large quantity found that he could pro-
duce flint-glass, which, taken from the bottom
of a vessel containing two hundredweight of
glass, had the same refractive power as glass
taken from the surface. He found that the
English crown-glass and the German table-glass
both contained defects occasioning irregular re-
fraction. In the thicker and larger glasses there
would be more of such defects, so that in larger
telescopes this kind of glass would not be fit for
object-glasses. Fraunhofer therefore made his
own crown-glass. The cause which had hitherto
prevented the accurate determination of the
power of a given medium to refract the rays
of light and separate the different colors which
they contain was chiefly the circumstance that
the colors of the spectrum have no precise limits,

and that the transition from one to another is

gradual and not immediate; hence, the angle
of refraction cannot in the case of large spectra
be measured within 10' or 15'. To obviate this,

Fraunhofer made a series of experiments for the
purpose of producing homogeneous light arti-

VoL. 7 12

ficially, and unable to effect his object in a di-

rect way, he did so by means of lamps and prisms.
In the course of these experiments he discovered
that bright fixed line which appears in the
orange color of the spectrum when it is produced
by the light of fire. This line enabled him after-

ward to determine the absolute power of refrac-

tion in different substances. E.xperiments to

ascertain whether the solar spectrum contains the

same bright line in the orange as that produced
by the light of fire led him to the discovery
of the innumerable dark fixed lines in the solar

spectrum, consisting of perfectly homogeneous
colors. The importance of this discovery can
scarcely be overestimated. It led to the inven-
tion and use of the spectroscope, to the science

of spectroscopy, and to all our present knowl-
edge of solar and stellar chemistry. Fraun-
hofer also made a variety of other important
discoveries and inventions.

Fraunhofer Lines. See Spectroscope.

Fraxinus, frak'si-nus. See Ash.
Frazee, Lawrence Fisher, American in-

ventor: b. New Brunswick, X. J., 22 May 1813;
d. Jersey City, N. J., 10 Oct. 1896. He became
connected with the New Brunswick Steamboat
and Transportation Company about 1835 ; and
continued with its successors, the Camden and
Amboy, and the Pennsylvania railroad companies
till his death. During the Civil War he had
command of the transport Massachusetts. He
was the inventor of numerous useful appliances.

Frazer, John Fries, American scientist

:

b. Philadelphia, 8 July 1812; d. there 12 Oct.

1872. Grandson Gen. Persifor Frazer of Revo-
lution. Was graduated with highest honors at

the University of Pennsylvania in 1829, and
afterward completed courses in both law and
medicine. With Professor A. D. Bache he
made the first researches on magnetics in the
United States. In 1836 he became one of the
two assistants on the First Geological Survey
of Pennsylvania. After filling for some time a
professorship in the Philadelphia High School,
in 1844 he succeeded Professor Bache. as pro-
fessor of natural philosophy and chemistry in

the University of Pennsylvania, serving until

his death ; and from 1855-68 also as vice provost.
In 1857 he received the degree of LL.D. from
Harvard. He was an active member of the
American Philosophical Society Cits vice-presi-

dent in 1855), the Academy of Natural Sciences,

?nd the Franklin Institute (the editor of its

journal from 1850 to l866), and one of the
charter members of the National Academy of
Sciences.

Frazer, Persifor, American geologist, son of
preceding: b. Philadelphia, 24 July 1844. After
graduation (1862) from the University of Penn-
sylvania, served during Civil War in the South
Atlantic squadron (1862-63) as aide, United
States coast survey ; in the cavalry during
Gettysburg campaign, and as ensign in the navy
to the end. Was mineralogist and metallurgist
to the United States geological survey
(1869-70), professor of chemistry in the Uni-
versity of Pennsylvania (1870-74), assistant
geologist second geological survey of Pennsyl-
vania, 1874-82. He was the first foreigner to
receive the degree of Docteur es-Sciences Natu-
relles from France, which also gave him the
decoration of the golden palms of the Academy.
He served as vice-president, representing the
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United States in the International Geological

Congress of 1888 (London), and of 1897 CSt.

Petersburg). He has written extensively for

scientific periodicals, published five volumes of

Reports of the Geological Survey of Pennsyl-

vania; 'Tables for the Determination of

Minerals' (1874) ; and 'Bibliotics, or the Study
of Documents' (1S94).

Fraziers Farm, Battle of. See Gi.endale,

Battle of,

Frear, Walter Francis, American jurist:

b. Grass Valley, Cal., 29 Oct. 1863. He was
graduated at Yale University in 1885, and at

ihe Yale Law School in 1S90; was made second

judge of the first circuit court of Hawaii, in Jan-

uary 1893, first associate justice in the supreme
court of the Republic of Hawaii in January
i8g6. He was a member of the commission to

recommend to Congress legislation for Hawaii,

in .'\ugust, 1898, became chief-justice of the

Supreme Court of Hawaii in July 1900 and gov-

ernor in 1907. He is the autlior of 'Evolution

of the Hawaiian Judiciary'; etc.

Frechette, Louis Honore, loo-e 6-n6-ra

fra-shet, French Canadian poet: b. Levis,

Quebec, 16 Nov. 1839. He has edited several

French Canadian journals and in 1889 became
clerk of the Legislative Council of Quebec. His

lyrics have been much admired both for their

form, and sincerity of passion. His published

books include: <Mes Loisirs' (1863) ; 'La Voix
d'un E.xile' (1869); 'Pele Mele' (1877); 'Les

Fleurs Boreales. ' crowned by the French Acad-
emy (1880); 'Les Oiseaux de Niege> (1880);
'La Legende d'un Peuple' (1887); 'Les Feuil-

les Volonte' (1891); 'Veronica,' a drama; and
in prose 'Lettres a Bastile' (1872); 'Histoire

Critique des Rois de France' (1881) ; 'Origi-

naux ct Detraques' (1893) ; 'Lettres sur I'Edu-

cation' (1893); 'La Noel an Canada' (igoo).

Freckles, brownish-yellow spots of a cir-

cular form on the human skin. They are due to

excess of pigmentary matter in the cells of the

cuticle, immediately above the true skin, and
only appear on those exposed surfaces, as the

neck, face, hands, and arms. They are sorne-

times congregated in thick clusters which give

to the features an unsightly appearance. Some-
times freckles are hereditary, appearing soon
after birth, and continuing through life, or

subsiding or vanishing altogether. This affec-

tion is most common as well as most persist-

ent in persons of fair complexion and hair, and
especially so in those with red hair. There can
be no doubt that exposure to the sun increases

the disfigurement.

Frederic, Harold, American journalist

and noveli.st: b. Utica, N. Y., 19 Aug. 1856; d.

London, England, 19 Oct. 1898. He was for

many years London correspondent of the New
York Times. His writings include: 'Seth's

Brother's Wife' (1887); 'The Lawton GirP
(1890) : 'In the Valley' (1890) ; 'The Return of

the O'Mahoncy' (1892) ; 'The New Exodus'
(1892) ; 'The Copperhead,' a tale of the Civil

War (1895); 'Marsena' (1895); 'The Damna-
tion of Theron Ware' (1896) ;_ 'March Hares,'

a study of contemporary social life (1896) ;

'Gloria Mundi> (1898); <In the Market Place'

(1899).

Fredericia, fred-e-rish'e-a, Denmark, sea-

port, on the coast of Jutland. It was at one time

well fortified, but the forts have not been kept
in repair. The chief exports are eggs, meat, fish,

cheese, and butter ; the chief imports are cottoa
and woolen goods, fruit, salt, and petroleum.
Pop. (1900) 12,700.

Frederick I., king of Denmark and Nor-
way: b. 3 Sept. 1471 ; d. 10 April 1533. He suc-

ceeded his nephew Christiern (or Christian) II.,

on the deposition of the latter, in 1523, and en-

tered into an alliance with Gustavus I., king
of Sweden. After taking Copenhagen, he gained

over all the nobility, and introduced Lutheran-
ism into his dominions.

Frederick II., king of Denmark, the son
and successor of Christian III.: b. 1534; d. 1588.

He ascended the throne in 1559. He was a
great friend of learning, and was a patron of
Tycho Brahe and other men of science. He
waged a long war with Sweden, .which ended
in 1570.

Frederick III., king of Denmark: b. Ha-
derslebcn, Schleswig, 18 March 1609; d. Copen-
hagen g Feb. 1670. He succeeded his father

Christian IV., in 1648. The most remarkable
event of his reign was his changing of the con-
stitution from an elective to an hereditary mon-
archy.

Frederick IV., king of Denmark: b.

Copenhagen II Oct. 1671; d. there 12 Oct. 1730.

He ascended the throne on the death of Chris-

tian V. in 1699. He leagued against Charles
XII. of Sweden, who forced him to make peace

;

but when Charles fled to Turkey, Frederick
drove the Swedes out of Norway, and concluded
a favorable peace ; retaining possession of the

ducliy of Schleswig.

Frederick V., king of Denmark: b. Copen-
hagen 31 March 1723; d. 14 Jan. 1766. He
came to the throne in 1746. The character of
his reign may be inferred from the following
remark, which, on his deathbed, lie made to

his successor. Christian VII.: "It is a great

consolation to me, my son, that I have not
injured any person, and that my hands are not
stained with one drop of blood."

Frederick VI., king of Denmark: b.

Copenhagen 28 Jan. 1768; d. there 3 Dec. 1839.

He a.scended the throne in 1808, though, from
1784, he was associated in the government with
his father, who had lost his reason. On his

accession he had to repair the damages done
by the English in their bombardment of Copen-
hagen in 1807, and to wage a war with the

Swedes, who attempted to possess themselves
of Norway. He succeeded in defeating them,
and peace was signed at Jon Keeping, in 1899.

Allying himself with Napoleon. Norway was, in

1814. given to Sweden, under Bernadotte ; Pom-
erania and the isle of Riigen falling to Denmark.
More tranquil times now arriving, Frederick de-

voted himself to the extension of the internal

resources of his kingdom.

Frederick VII., king of Denmark: b.

Copenhagen 6 Oct. 1808; d. Gliicksburg 15 Nov.
1863. He ascended the throne in 1848. He was
well known as an archaeologist, publishing nu-
merous works on the subject. On his death, the

elder line of the house of Oldenburg became
extinct.

Frederick I., surnamed Barbarossa, em-
peror of the Holy Roman Empire, son of Fred-
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erick, Duke of Suabia : b. 1 121 ; d. June 1190. He
was chosen to succeed his uncle Conrad' III. in

1 152. He was crowned at Aix-la-Chapelle a few
days after his election. His great ambition was
to secure the independence of the empire, and,
above all, to be master of Italy. His first expe-
dition to Italy was made in 1154, when, after
subduing several towns in Lombardy, he went
to Rome, and, after some delays, had himself
crowned emperor by Adrian IV. He marched
again into Italy in 1158, took Brescia and Milan,
and at the celebrated Diet at Roncaglia as-

sumed the sovereignty of the towns and re-

ceived the homage of the lords. On his return
to Germany he triumphed over Bohemia, and
made Poland tributary to the empire. After the
death of Pope Adrian, Frederick had three anti-

popes in succession elected in opposition to
Alexander III., who excommunicated him and
his pope, Victor. The same year, 1160, he be-
sieged and took Crema, after a most courageous
defense. In 1162 he conquered Milan, and had
many of the public buildings destroyed, as well
as parts of the fortifications ; after which the
other towns of Lombardy submitted to him. In
1 166, he traversed the Romagna, levied contri-

butions on the towns, besieged Ancona, and had
himself crowned a second time at Rome by the
anti-pope, Pascal. A fresh league being formed
against him, he put its members under the ban of
the empire and returned to Germany. In 1174
he besieged unsuccessfully the newly founded
town of Alessandria, and in the following year
was totally defeated by the Milanese at Como.
Soon after he made peace with the Pope and
the towns of Lombardy. In 1188 he assumed
the cross, set out in the following year on the
third crusade, was opposed on the march by the
Greek emperor and the sultan, arrived in Asia,
and was drowned while crossing a river. Fred-
erick was great, not only as a soldier, but as

a ruler. His administration was marked by jus-

tice, his subordinate officers were chosen for
their capacity and probity, he was himself an
educated man and promoted education and lit-

erature. His memory ij still cherished among
the peasants of Germany, who dream of the re-

turn of Fritz Redbeard, as the" Welsh did of
King Arthur. Consult: Prutz, 'Kaiser Fried-
rich I.> (1871-3) ; Fischer, 'Kreuzzug Fried-
richs I.> (1870).

Frederick I., first king of Prussia
(Frederick III. as elector of Brandenburg) : b.

Konigsberg 22 July 1657 ; d. Berlin 25 Feb. 1713.
He succeeded his father in 1688, entered into
the alliance against France, and seized Bonn and
other towns, sent auxiliaries to the emperor
against the Turks, and, after a dispute of some
years, sold to the emperor the circle Schwiebus,
which the Great Elector had acquired in ex-
change for the principalities of Liegnitz, Brieg,
and Wohlau. He supported the emperor in the
war of the Spanish Succession, and in 1701 ob-
tained from him the title of king, which he had
long coveted. Frederick gratified his love of
pomp in the ceremony of his coronation at
Konigsberg, the cost of which exhausted his
treasury for a time. He placed the crown on
his head with his own hands. In 1694 he
founded the University of Halle ; two years later
the Berlin Academy of Painting: and, in 1707,
he established the Academy of Sciences, Berlin,
and made Leibnitz first president.

Frederick I., William Charles, duke
( 1797-1803 j, elector (1803-6), and king
(i8of>-i6) of Wiirtemberg : b. Treptow, Pomera-
nia, 6 Nov. 1754; d. 30 Oct. 1816. He was a

son of Sophia Dorothea, niece of Frederick the

Great. In 1797 he became duke. His title of
king, with a large accession of territory, he
gained through an alliance with Napoleon. In
1806 he joined the Confederation of the Rhine;
in 1809, 1812, and 1813 fought for Napoleon, but
in 1813 took side with the allies.

Frederick I., William Louis, grand-duke
of Baden: b. Karlsruhe 9 Sept. 1S26; d. Mainau.
He was the second son of Grand-duke Leopold.
In 1856 he assumed grand-ducal powers. He
restored the constitution 28 Sept. 1907 ; and
devoted himself to the promotion of art and
science and the spiritual and material interests

of his realm. Though he took side with Austria
in 1866, he later worked for the admission of
Baden to the North German Confederation.

Frederick II., emperor of the Holy Ro-
man Empire: b. Jesi 26 Dec. 1194; d. Viorenzu-
oli 13 Dec. 1250. He was elected king of the
Romans in 1196, again after the death of
his father, Henry VI., and a third time on
the excommunication of Otho IV., in 1211. He
was already king of Sicily and duke of Suabia,
under the joint regency of his mother and Pope
Innocent II. He made a league with Philip

Augustus, king of France, and after the defeat
of Otho by the latter at the battle of Bouvines,
was crowned at Aix-la-Chapelle in 1215. He
received the imperial crown at Rome in 1220,

on which occasion he had to renew a vow pre-
viously extorted from him to take the cross.

In 1225 he married Yolande, daughter of John
of Brienne, king of Jerusalem, and in 1227 em-
barked for the Holy Land. Illness compelled
him in a few days to land again, and for this

he was excommunicated by Pope Gregory IX.
He set out again in 1228, and the Pope exciting
opposition to him, and invading his hereditary
states, he at once concluded a truce with Ka-
meel, the sultan of Egypt, by which he became
master of Jerusalem. He entered the city,

crowned himself (no priest daring to do it),

and returned to Europe. He recovered his

states, inade peace with the Pope, and sup-
pressed the revolt of his son Henry, who was
then imprisoned for life. In 1235 Frederick be-
gan the war with the cities of Lombardy, having
for his ally Eccelino, tyrant of Verona. After
his victory of Cortenuova, he took Ravenna,
Faenza, and Benevento ; and, in 1241, his fleet

defeated that of the Genoese, and captured the
cardinals and bishops who were on their way
to attend a council against him. Frederick pro-
moted the election of Innocent IV., who had been
his friend, and ipade a treaty with him ; but
soon found Innocent a most determined enemy.
A new anathema and sentence of deposition, and
release of his subjects from their allegiance to
him, was published in 1245. The mediation of
St. Louis utterly failed to bend the Pope to
reconciliation. Rival emperors were set up, the
war in Italy continued, Parma was lost in 1248,
his son Enzio was defeated and made prisoner
in the following year. Frederick was the most
accomplished sovereign of the Middle Ages

;

but his strong sympathies with his Italian moth-
erland, and his unremitting endeavors to estab-

lish a compact and all supreme empire in Italy,
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were the causes not only of his own misfor-

tunes but of the miseries wliich he brought
on the German empire by embroiling him in

costly wars abroad, and leading him to neglect

the welfare and sacrifice the interests of his Ger-
man subjects.

Frederick II., landgrave of Hesse-Hom-
burg, called "Prince of Homburg" : b. 9 June
1633; d. 24 Jan. 1708. He fought bravely at

Copenhagen (January 1659), where his leg was
shot away and its silver substitute gained him
the .sobriquet "mit dem silberncn Bein." In

1670-8 he was a general of cavalry in the army
of Frederick William, the great elector of Bran-
denburg, to whose victory over the Swedes at

Fchrbellin (1675) he contributed the chief part.

Having succeeded to power in 1681. he renovated
the saline springs of Homburg, beautified the

city, and made it prominent as a watering-place.

Frederick II., best known as Frederick
the Great, king of Prussia: b. 21 Jan. 1712;

d. Sans Souci 17 Aug. 1786. He was the son of

Frederick William I., and the Princess Sophia
Dorothea of Hanover. Though, by the direction

of his father, he was instructed only in the details

of military exercises and service, his taste for

poetry and music was early developed by the

influence of his first instructress, iladame de
Rocoules, and his early teacher, Duhan, who,
countenanced by the queen, formed a secret

opposition to his father's system of education.

The prince's inclination led him to adopt en-

tirely the views of his mother. This gave rise to

a coolness between him and his father. Indig-

nant at the oppression and hatred which he ex-

perienced from his father, Frederick determined
to flee to the court of George II., king of Eng-
land, his mother's brother. His sister Frederica

and his friends, Lieuts. Katt and Keith, were
the only persons entrusted with the secret of his

flight. He was, however, overtaken, was bar-

barously treated by his father, and obliged to

be an eye-witness of the execution of his friend

Katt.
While the prince remained in the closest

confinement in Kiistrin, the king sent a proposal

to him to renounce the succession in favor of

his younger brother .Augustus William, on con-

dition that he should have the liberty of pur-
suing his own inclinations in regard to his stud-

ies, traveling, etc. "I accept the proposal,"

said the prince, "if my father declares that I

am not really his son." On this answer the

king, who looked on conjugal fidelity with re-

ligious respect, relinquished his plan. That the

king was inclined to sentence his son to death

is certain. But the provosts Reinbeck and Seck-
endorf, who had before intrigued against the

prince, now saved his life ; the latter, in particu-

lar, by availing himself of the interference of the

emperor.
The prince was not admitted to court till

on the occasion of the nuptials of his sister

Frederica, and was obliged by his father in

1733 to marry the Princess Elizabeth Christina,

daughter of Ferdinand Albert, duke of Bruns-
wick-Bevern. Frederick William gave the castle

of Schonhausen to her, and to the prince the

county of Ruppin, and in 1734 the town of
Rheinsberg. where he lived devoted to study till

he ascended the throne. Among his daily visit-

ors were literati, musicians, and painters. He
corresponded with foreign scholars, particularly

with Voltaire, whom he greatly admired. Sev-
eral of his writings, in particular his 'Anti-
macchiavel,* had their origin in the rural tran-
quillity of Rheinsberg.

The death of his father raised him to the
throne 31 May 1740. Frederick on his accession
found in his states a population of only 2,240,000.

At his decease he left 6,000,000. He raised Prus-
sia to this pitch of greatness by his talents as a
legislator and general, assisted in the field and
in the cabinet during a reign of 46 years by
many distinguished men. Frederick II., who
had already excited great expectations, retained
for the most part the institutions and laws
of his father, but gave to the latter more extent
and vigor. The death of the Emperor Charles
VI. was a favorable moment, of which Frederick
II. took advantage, to revive the claims of the
house of Brandenburg with regard to the Sile-

sian principalities, so far as to ask from the
queen, Maria Theresa, the duchies of Glogau
and Sagan, in return for which he promi.sed

her assistance against all her enemies, his vote
for the election of her husband as emperor, and
2,000.000 Prussian dollars. These proposals be-

ing rejected, he occupied Lower Silesia in De-
cember 1740, and defeated the Austrians 10 April

1741, near Molwitz. This victory which was
almost decisive of the fate of Silesia, raised

new enemies against Austria. France and Ba-
varia united with Prussia, and the war of the

Austrian Succession commenced. The only ally

of the queen of Hungary and Bohemia, .George

II. of England, advised her to make peace with
Prussia, because Frederick II. was her most
active and formidable enemy. After the victory

of Czaslau (Chotusitz), gained by Frederick

17 May 1742, the first Silesian war was termi-

nated by the preliminaries signed at Breslau
under British mediation (11 June), and by the

peace signed at Berlin 28 July 1742. Frederick
obtained Lower and L'pper Silesia, and the larger

part of the county of Glatz, with full sovereignty.

On the other hand he renounced all claims
to the other Austrian territories, assumed a debt

of 1,700,000 Prussian dollars charged on Silesia,

and promised to respect the rights of the Catho-
lics in Silesia. Saxony acceded to this peace, of
which England and Russia were the guarantees.

Frederick II. seized the opportunity of a
peace to introduce useful institutions into the
conquered territories, and to render his army
more formidable. In 1743 on the death of the

last Count of Ea.st Friesland, he took possession

of that country, the reversion of which had been
granted to his family in 1644 by the emperor.
The war of the .\ustrian Succession continued

;

the Emperor Charles VII. was driven from his

hereditary estates of Bavaria, and the Aus-
trians were everywhere victorious. Frederick,

apprehensive that an attempt would be made
to recover Silesia, entered into a secret alliance

with France ( .\pril I7m)i and with the em-
peror, the palatinate, and Hesse-Cassel, in Frank-
fort (22 May 1744). He promised to support

the cause of the emperor by the invasion of

Bohemia, on condition that he should receive the

circle of Koniggratz. He entered Bohemia sud-

denly. 10 Aug. 1744, and captured Prague: but

the Austrians and Saxons compelled him to

evacuate Bohemia before the close of the year.

The death of the emperor (18 Jan. 1745). and
the defeat of the Bavarians at Pfaffenhofen,

obliged Maximilian Joseph, the young elector
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of Bavaria, to conclude the Peace of Fuessen
with Maria Theresa, and occasioned the dissolu-

tion of the AIHance of Frankfort, after Hesse-
Cassel had already declared itself neutral. The
victory of the Prussians over the Saxons at
Kesselsdorf. 15 Dec. 1745, led to the Peace of
Dresden (25 December). Frederick retained
Silesia, acknowledged the husband of Maria
Theresa, Francis I., as emperor, and Sa.xony
promised to pay 1,000,000 Saxon dollars to

Prussia.

During the 11 following years of peace Fred-
erick devoted himself with the greatest activity

to the domestic administration, to the improve-
ment of the army, and at the same time to

the Muses. It was at this time that he wrote
his 'Memoires pour servir a I'Histoire de Bran-
denbourg.' his poem, 'L'Art de la Guerre,' and
other works in prose and verse. He encouraged
agriculture, the arts, manufactures, and com-
merce, reformed the laws, increased the reve-

nues of the state, perfected the organization
of his army which was increased to 160,000

men, and thus improved the condition of the

state.

Secret information of an alliance between
Austria, Russia, and Saxony gave him reason
to fear an attack and the loss of Silesia. He
hastened to anticipate his enemies by the in-

vasion of Saxony, with which the Seven Years'
War, or third Silesian war, commenced. The
Peace of Hubertsburg (15 Feb. 1763), termi-
nated this war, without any foreign interference,

on the principle that the contracting parties

should remain in statu quo. Frederick came out
of the Seven Years' War with a reputation which
promised him in the future a decisive influence

in the affairs of Germany and Europe. His next
care was the relief of his kingdom, drained and
exhausted by the contest. He opened his mag-
azines to furnish his subjects corn for food and
for sowing. To the peasants he distributed

horses for plowing, rebuilt at his own expense
the houses destroyed by fire, established new
settlements, built manufactories, and laid out
canals. In 1764 Frederick founded the Bank of

Berlin, with a capital of 8,000,000 Prussian dol-

lars.

-A treaty was concluded with Russia (31
March 1764), in consequence of which Fred-
erick supported the election of the new king of

Poland, Stanislaus Poniatowski. and the cause
of the oppressed Dissidents in Poland. For the

purpose of connecting Prussia with Pomerania
and the Mark, and of enlarging and consolidat-

ing his territories, Frederick consented to the

first partition of Poland proposed at St. Peters-

burg and concluded 5 Aug. 1772. Frederick
received the whole of Polish Prussia (which
had been ceded to Poland by the Teutonic Order
in 1466) with the part of Great Poland to the

river Netz, excepting Dantzic and Thorn. From
this time the kingdom of Prussia was divided

into East and West Prussia. He declared

against the possession of a large part of Bavaria

by Austria in 177S. after the death of Max-
imilian Joseph, elector of Bavaria, without issue,

but .\ustria was not to be diverted from her

designs by negotiations. Saxony, therefore,

formed an alliance with Prussia and Frederick
invaded Bohemia with two armies (July 17/8).

The Emperor Joseph, in a strongly fortified

camp behind the Elbe, could not be induced to

give battle. The aged Empress Maria Theresa

wished for peace. But Catharine II. having
declared her intention of assisting Prussia with

60,000 men, this war of the Bavarian Succession

was terminated without a battle by the Peace
of Teschen (13 May 1779). .^.ustria consented

to the union of the principalities of Franconia
with Prussia, and renounced the feudal claims

of Bohemia to those countries. In the even-

ing of his active life Frederick concluded, in

connection with Saxony and Hanover, the con-

federation of the German princes, 23 July 1785.

Frederick left to his nephew. Frederick Wil-
liam II., a kingdom increased by 29,000 square

miles, more than 70,000,000 Prussian dollars in

the treasur}', an army of 200.000 men, great

credit with all the European powers, and a state

distinguished for population, industry, wealth,

and science. Improved by severe experience

before he ascended the throne, and possessed

of rare talents, Frederick shook the political

system of Europe when he conceived and estab-

lished, in accordance with the wants of his time,

the confederation of princes, the master-work
of his policy. One of his great merits is that

in the most difficult circumstances he contracted

no public debts, but on the contrary, though
he distributed a considerable part of his reve-

nues in different ways among his subjects, he
had a richer treasury than any monarch in

Europe ever possessed. His contempt for ec-

clesiastical establishments, which was considered

by his contemporaries as a contempt of religion,

has been censured, and his writings show that

his heart was a stranger to the highest sentiments

of piety. Entirely unacquainted with the liter-

ature and mental cultivation of Germany, he
underrated it, and contributed nothing to its

improvement.
Some of Frederick's writings were published

during his lifetime, but most of them appeared
first in the 'Oiuvres Posthumes' (1788-9). In

1846-57 the Berlin .Academy published a critical

edition of the whole, together with his literary

and private correspondence, under the title

'Qiuvres de Frederic le Grand' (31 vols.).

Consult Loryman, 'Frederick the Great and
the Seven Years' War' (1881); Carlyle, <His-
tory of Frederick II.' (185S-65) : Tuttle. <His-
tory of Prussia under Frederick the Great'
(1888); Lavisse, 'La jeunesse du grand Fred-
eric' (1891) ; Lavisse, *Le grand Frederic
avant I'evenement' (1893) ; Koser, 'Friederich

der Grosse als Kronprinz' (1901).

Frederick II., landgrave of Hesse-Cassel:

b. 14 Aug. 1720: d. Castle Weissenstein, Wil-

helmshohe, 31 Oct. 1785. He ascended the

throne in 1760. By the aid of his architect,

Du Ruy, he greatly beautified his capital, in

which he founded the Collegium Carolinum, the

museum, the library, and an academy of paint-

ing and sculpture. He sold a corps of 12.000

troops to England for service in .America dur-

ing the Revolution ; whence, in the patriot mind,

a stigma attached to the name "Hessian."

Frederick III., emperor of the Holy Ro-
man Empire : b. Innsbruck 21 Dec. 1415 ; d.

Linz 19 Aug. 1493. He was elected emperor in

1440 and ruled for 53 years, the longest Gerrnan

reign. His sobriquet was "the Pacific," owing
to his plans for the pacification of the empire.

He left it to his son Maximilian to carry

out the device inscribed upon his palaces and
books, A, E, I, O, U; which characters are
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generally supposed to represent the motto, Aus-

triar esl'lmferarc Orbi Universo ("Austria is to

rule the world")-

Frederick III. (the Wise), elector of

Saxony: b. Torgau 17 Jan. 1463; d. 5 May 1525.

He succeeded his father, Ernest, and is known
chiefly as founder of the University of Witten-

berg, and as the friend and very cautious pro-

tector of Luther, one of the first professors of

the new university. It was by his arrangement

that Luther, after the Diet of Worms, was
seized and carried off to Wartburg. He did

not, however, establish the reformed faith in

his dominions. He became administrator of

the empire in 1519, and was offered the imperial

crown, but declined it.

Frederick III., king of Prussia, second

emperor of modern Germany : b. Potsdam 8 Oct.

18.31 ; d. 15 June 1888. He married in 1858 the

Princess Royal of England, the eldest daughter

of Queen Victoria. He early entered the army
of Prussia, and when the latter declared war
against Austria in 1866 the crown prince, as he

was called, became commander of the army of

the Oder. By a series of rapid marches from
Silesia through the Sudetic mountciin passes

into Bohemia his army arrived just in time to

aid Prince Frederick Charles and snatch the

decisive victory of Sadowa. At the outbreak of

the Franco-German war he commanded the

third German army, which numbered 200,000

men, and with these he advanced to attack the

French under MacMahon. The first assault was
made at Weissenburg (4 August), and two days

later he successfully turned the French defense

at Woerth. causing the disorderly retreat of

Mac.Mahon's army. He pressed northward

closely after MacMahon, and the passage of the

Meuse by the Germans under his command
greatly contributed to the successful turning of

the French advance, and the final surrender at

Sedan. This accomplished, he pushed on to

Paris, and after surrounding the city established

his headquarters at Versailles, where he re-

mained until the capitulation in January 1871.

In 1887 he was attacked by a throat disease, and

while undergoing treatment for this his father

died, and he became emperor in March t888.

The announcement of his own death three

months later was received with wide regret, for

his renown as a military commander, his lib-

eral views, his large-heartedncss, and his res-

ignation under suffering, had touched his per-

sonality with the rarest heroic qualities.

Frederick III., elector of Brandenburg.
See Frederick I. of Prussi.*.

Frederick V., elector-palatine and king

of Bohemia: b. Amberg 1596; d. Mentz. Ger-

many, 19 Nov. 1632. He succeeded his father,

Frederick IV.. in 1610. In 1618 he married the

Princess Elizabeth, daughter of James I. of Eng-
land, and in the following year accepted the

crown of Bohemia. He made a triumphal entry

into Prague, followed in 1620 by his total de-

feat by the Imperial forces at the battle of

Prague, and the loss of his kingdom and hered-

itary states. He then took refuge in Holland.

Frederick Augustus II., elector of Sax-
ony and king of Poland. See Augustus II.

Frederick Augustus III., elector of Sax-
ony and king of Poland. See Augustus HI.

Frederick Charles, Prince of Prussia: b.

Berlin 20 March 1828; d. Castle of Klein-

Ghericke, near Potsdam, 15 June 1885. He was
a son of Frederick Charles Alexander and
nephew of William I. He was in command of

the first Prussian army which made so vigorous

a resistance, and, aided by the second army,

which arrived opportunely, finally defeated the

Austrians at the battle of Sadowa (Koniggratz).

In the Franco-German war he commanded the

second army, directed the siege-operations

against Metz, and 28 Nov. 1870 defeated the

army of the Loire.

Frederick, Christian August, duke of

Schleswig - Holstein - Sondcrburg - Augusten-
burg: b. Castle Augustenburg, island of .Alsen,

6 July 1829; d. Wiesbaden 14 Jan. 1880. He was
banished by Denmark in 1851. after having taken

part in the insurrection as an officer of the gen-

eral staff. Upon the conclusion, however, of the

war between Denmark and Germany, he was
proclaimed duke by a popular assembly at Elms-
horn in 1864, and received allegiance at Kiel.

But he was not destined to rule. The duchy, by
the terms of the Treaty of Vienna, fell to .Aus-

tria and Prussia for disposal, and Prussia,

through Bismarck, imposed upon Frederick con-

ditions which he rejected. After the war with

Austria, his domains were incorporated with

Prussia. He took part in the Franco-German
war as a Bavarian general on the general staff

of the Prussian crown prince. His daughter,

Augusta Victoria, was married to Prince Wil-
liam of Prussia, later William II., emperor of

Germany.

Frederick Louis, Prince of Wales: b.

Hanover, Germany, 6 Jan. 1707; d. Leicester

House, London, 20 March 1751. He was the

eldest son of George II. He became the leader

of the Opposition, which was strongly against

Walpole and styled itself the Patriot party. In

the contest between Handel and Buononcini he
was a partisan of the latter. At the outbreak of

the rebellion of 1745 he sought, but did not
obtain, the command of the royal army. His
eldest son became ICing George III.

Frederick William I., king of Prussia:

b. Berlin 15 Aug. 1688; d. Potsdam 31 May
1740. He commenced his reign in 1713, after

having married the daughter of the elector of

Hanover, afterward George I. of England. Ir.

1715 he declared war against Charles XII. oi

Sweden, and in conjunction with Denmark took
Stralsund ; but on the death of Charles, in 1718,

he made peace. The habits of this sovereign
were entirely military, and he labored unwear-
iedly to promote the discipline of his troops.

One of his strongest peculiarities was an extra-
ordinary love for tall soldiers ; and in order to

procure them had agents employed in all parts

of Europe. He held science and literature in

profound contempt : but money he worshipped,
and men of a military character after his own
ideal he respected and encoura.ged. The conse-
quence was that he left an abundant treasury and
a well-appointed army of 66,000 men. He was
succeeded by his son Frederick the Great.

Frederick William I., last elector of
Hesse: b. Philippsruhe 20 Aug. 1802; d. Prague
6 Jan, 1875. He succeeded to the throne in 1847.

His reign was disturbed by conflicts with his

people due to his efforts to disregard the consti-

tution of 1831 and to limit popular representa™
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tion. In 1866 he took sides with Austria in the

war with Prussia, was deposed, and for a time
imprisoned. In the same year Hesse was an-

nexed to Prussia, in which the larger portion of
it is now incorporated with the province of
Hesse-Xassau.

Frederick William II., king of Prussia: b.

25 Sept. 1744: d. 16 Nov. 1797. He was the

eldest son of Prince August William, brother of
Frederick the Great, and ruled from 1786 to

1797. As the result of an interview at Pilnitz

in 1791, he arranged with the emperor of Austria
to interfere in aid of Louis XVI. of France.
The ensuing campaign was an inglorious one,

concluded bj' a retreat to the Rhine in the

autumn of 1792. The war was ended in 1795,
and Frederick William ceded to France Prussian
territory west of the Rhine. From the second

(1793) and third (1795) partitions of Poland
he acquired large territory.

Frederick William III., king of Prussia: b.

3 Aug. 1770; d. 7 June 1840. He commenced
his reign ni 1797 by maintaining a strict neutral-

ity in the various alliances with and against
France, which resulted from the ambitious de-
signs of X'apoleon I. In 1805, however, he
yielded to the solicitations of Russia, allying

himself with the czar against the French em-
peror. The rapid campaign of 1806, and the de-

feat of the Prussians at Jena, opened the gates
of Berlin to the enemy, in whose hands it re-

mained till 1809. In 1807 the battle of Fried-
land led to the humiliating peace of Tilsit. Re-
stored to his capital, the king diligently en-
deavored to repair the evils of war ; but new
disasters overtook him, and his kingdom suf-
fered greatly during the struggle from 1812 to
1814. He subsequently joined his troops with
those of Russia. The allies having triumphed
over the French at Leipsic, Frederick William in

1814, entered Paris with Czar Alexander. On
the return of Xapoleon from Elba, he once more
joined the allies. After the victory of Water-
loo, in which the Prussians, under BUicher
(q.v.) played an important part, Prussia, once
more at peace, gradually recovered the losses she
had sustained, under the wise and paternal sway
of Frederick, whose constant efforts and moder-
ation contributed greatly to the maintenance of
peace. Throughout his life, he was a warm de-
fender of the Protestant religion, and a patron
of education. He never redeemed his promi.se,
however, to bestow a representative constitution
on his people. The establishment of the provin-
cial estates only affected very slightly the abso-
lute power, which, it is true, he wielded with
ability, and with a kind of paternal affection
*for his people. It may finally be said of him,
that, a waverer between the Absolutist party
and the Liberal party, he secured, as is the lot

of most undecided men, the respect and adher-
ence of neither.

Frederick William IV., king of Prussia:
b. 15 Oct. 1795: d. near Potsdam 2 Jan. 1861.
On the death of his father Frederick William
III. succeeded to the throne in 1840. He
evinced, at an early period of his life, a very
great love for the arts, which he preserved
throughout his career. During the first years of
his reign his subjects anxiously demanded the
reform of the government, requiring the liberal
constitution which had been promised them in
3S15, in return for the great sacrifices they had

made during the continental war. In 1847, at a
general diet of the Prussian states, many of these
reforms were granted, and it was thought that

the kingdom might escape the troubles of the
next year's revolution. In March 1848, how-
ever, the king was obliged to change the minis-
try, to issue a general amnesty, and commence
a war in favor of Schleswig against Denmark.
In the war between the western powers and
Russia, the king preserved a strict neutrality,

though earnestly solicited by each party to

espouse its side in the conflict. In 1856, in con-
sequence of an attack on Neufchatel by some
Prussian partisans, war was in danger of break-
ing out between Switzerland and Prussia ; but
this was avoided, and a treaty concluded, in

May 1857, in reference to the king's claims on
that place. In the complication relative to the
Danubian principalities, Prussia followed the
lead of France and Russia as opposed to Eng-
land and Austria. Toward the end of 1857, a
severe illness, resulting in the loss of some of
his faculties, caused his brother William to be
nominated regent, who succeeded him as king.

Frederick William, duke of Brunswick:
b. Brunswick 9 Oct. 1771 ; d. at Quatre-Bras 16
June 1815. He entered the Prussian military
service in 1788, and in 1800 was commissioned
major-general. With a Bohemian volunteer
corps he invaded Saxony, and with Austrian re-
inforcements took Dresden and Leipsic. After
the armistice of Znaim, he defeated Reubel's
corps, 6,000 strong, at Oelger, near Brunswick,
finally arrived at Elsfleth and Brake, seized all

available shipping, and embarked for England,
where he was received with demonstrations of
enthusiasm. He participated in the Peninsular
war, and returned only after the battle of Leip-
sic (1813). He was shot while leading an at-

tack at Quatre-Bras.

Frederick William, elector of Branden-
burg, called the Great Elector: b. 16 Feb. 1620;
d. Potsdam 29 April 1688. He succeeded his
father when the unhappy Thirty Years' war was
still raging in Germany, and his conduct toward
both parties was prudent. In 1641 he concluded
a treaty of neutrality with Sweden, notwith-
standing the earnest remonstrances of Austria.
In 1644 he concluded an armistice with Hesse-
Cassel, by which Cleves and the county of Mark
were restored to him, and by the Peace of West-
phalia in 1648 received Madgeburg, Halberstadt,
and Kammin. In the war between Poland and
Sweden (in 1655) he was obliged to take part,

on account of the duchy of Prussia, He sup-
ported both parties in turn, and obtained an
acknowledgment of the independence of the
duchy of Prussia from Poland, upon whom it

was formerly dependent. In 1672 he concluded a
treaty with the Dutch Republic, when this state

was threatened by Louis XIV. On June 6, 1673,
he concluded a treaty with France at Vossem,
by which France promised to evacuate West-
phalia, and to pay 800.000 livres to the elector,

who, in return, broke off his treaty with Holland,
and promised not to render any aid to the ene-
mies of France. In 1674 the German empire de-
clared war against France. In the following
December a Swedish army, at the instigation of
France, entered Pomerania and the Mark. The
elector defeated them. 18 June 1675, at Fehrbel-
lin. In 1678 he concluded a separate peace with
France, at Nimwegen, as did also Holland and
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Spain. France demanded the restoration of all

the contiucred territories to Sweden. The
elector, having refused compliance, formed an
alliance with Denmark, and waged a new war
against Sweden, but was obliged to submit, by
the Peace of St. Germain, 29 June 1679. Louis
XIV. having occupied several circles of Alsace
by his famous chambrcs de reunion, Frederick
William effected an armistice of 20 years be-

tw-een France and Germany (in 1684). But
when he renewed (1685) his treaty with Hol-

jland, and received into his dominions about
1 14,000 Protestant refugees from France, new
difficulties arose between him and France, which
'brought him into a closer connection with Aus-
tria. He received the circle of Schwiebus in

1686, and in the same year sent 8,000 men to

assist the Austrians against Turkej'.

The elector paid great attention to the pro-
motion of agriculture and horticulture, and, by
affording protection to the French refugees,

gained 20,000 industrious manufacturers. A
colossal statue of Frederick William in bronze,
at Berlin, was cast by Jacobi, in 1700, and is still

one of the greatest ornaments of that city.

Consult: Hitl, 'Der grosse Kurfiirst und seine
Zeit' (1893): Philippson, 'Der grosse Kur-
fiirst* (1897-1902).

Frederick, Md., city, county-seat of Fred-
erick County ; on CarrolTs Creek, and on the
Pennsylvania, and the Baltimore & O. R.R.'s ; 62
miles northwest of Baltimore. Here are Freder-
ick College, Woman's College of Frederick, and
the State institution for the deaf and dumb.
The city has manufactories of coaches, leather,

shoes, knit goods, shirt-waists, palmetto, fibre

brushes, tobacco, etc., and an assessed property
valuation of nearly $4,000,000. During the Civil

War it was twice occupied by the Confederates,
the second time, in 1864, by Gen. Early, who
forced the citizens to pay a ransom of $200,000.

In 1862 Federal troops under Gen. McCIellan
occupied the place. Pop. (1900) 9,296.

Fredericksburg, Tex., town, county-seat of
Gillespie County ; on the San Antonio & A. P.

R.R. ; 80 miles west of Austin. It was founded
by a German colony in 1846. Pop. (1900)
i>532.

Fredericksburg, Va., city in Spottsyl-
vania County ; on the Rappahannock River, and
the Richmond, F. & P., and the Potomac, F. &
P. R.R.'s; 61 miles north of Richmond. It has
tanneries, iron works, cigars, ice, and shoe fac-

tories, and an assessed property valuation of

nearly $2,000,000. It was the scene of several

battles during the Civil War and 15,300 graves
of Confederate dead are in the National cemetery
here. Pop. (190c) 5,068.

Fredericksburg, Battle of. -At the begin-
ning of December 1862 the .\rmy of the
Potomac, under command of Gen. Burnsidc,
held the north bank of the Rappahannock River
at Falmouth, V'a., while the (Confederate army,
under Gen. Lee, held the south bank at and be-

low Fredericksburg. The Army of the Potomac
"present and equipped for duty" numbered
120,281 men, with 312 guns. Gen. Lee's army,
strongly entrenched on a broken range of hills

back of Fredericksburg, numbered ( 10 Decem-
ber) "present for duty* 78,513 men, with 270
guns.

The Army of the Potomac was organized
into three grand divisions : The right, under
Gen. Sumner, consisted of the Second corps

,

Gen Couch, the Ninth corps. Gen. Willcox, and
Pleasonton's cavalry division ; the centre, under
Gen. Hooker, of the Third corps , Gen. Stone-
man, Fifth corps. Gen. Butterfield, and Gen.
Averell's cavalry division ; the left, under Gen.
Franklin, of the First corps. Gen. Reynolds,
Sixth corps. Gen. Smith, and Gen. Bayard's
cavalry brigade. Gen. Lee's army was divided

into two wings. Gen. Longstreet commanding
the left, and Gen. Jackson the right.

Burnside concluded to cross the river at and
below Fredericksburg by pontoon-bridges. Lhider

great difficulties, with annoyance from the enemy,
the bridges were completed 11 December, troops
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rushed over, and by night of the 12th Sumner
and Franklin had crossed and taken position.

Franklin, who was to open the battle by an at--

tack upon the Confederate right, reinforced by
Birney's and Sickles' divisions of the Third corps,

and Burns' of the Ninth, had about 60,000

men. At 7.30 a.m. on the 13th, Burnside gave
him orders to seize the heights at Hamilton's
crossing. One of Franklin's smallest divisions,

Meade's, led the attack, moving out at 9 o'clock

;

but owing to flank attacks and lack of im-
mediate support, it was 1.15 p.m. before Meade
drove the Confederates from the Richmond Rail-

road and, crossing it, charged up a ridge and into

the woods, piercing the centre of A. P. Hill's

first line ; but when he had crossed the road that

ran in rear of the crest he was attacked, front

and flank, by Hill's second line and the reserves,

and was driven back with a loss of over 40 per
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cent in killed, wounded, and captured. Gibbon,
who had been thrown forward to support
Meade's right, shared the same fate, Iseing

forced back, with a loss of 1,267 men. The Con-
federates then advanced beyond the railroad but
were checked. Franklin made no further attempt
to carrj- the ridge, but directed his attention to
protecting his left, which he thought was seri-

ously threatened. At 2.30 p.m., when Sumner
was heavily engaged in front of ^larye's Heights,
Franklin received Burnside's order to attack
with his whole force, but the order was not car-

ried out. Franklin put but a small part of his
command into the fight.

Sumner was held in position until after 11

A.M. in the expectation that Franklin would
make such an impression upon Lee's right as

would enable him to carry the line near the
Telegraph and Plank roads. Feeling the impor-
tance of haste, Burnside now directed Sumner to

begin his movement. In rear of the town, and
between it and the heights that Sumner was to

carry, w^as a broken plain, traversed about mid-
way by a canal or ditch, running from right to

left. Two roads cut the plain nearly at right angles
with the canal ; the Plank road on the right, the
Telegraph road on the left, leading to Richmond.
The advance was to be made on and between
these two roads, over ground completely
covered by artillery on the heights. McLaws'
division held the heights to be assaulted, Cobb's
and Kershaw's brigades being placed in the
sunken Telegraph road, that ran at the base of
the hill. On the side of the road next to the
town was a stone wall, shoulder high, behind
which Cobb's and Kershaw's men were well pro-
tected. The Second corps led in the attack.

French's division moved out of the town by par-

allel streets, and at noon, under a severe artillery

and musketry fire, had driven in the Confederate
skirmishers and gained a rise of ground, within
about 120 yards of the stone wall, from which
and the top of the hill it received a most deadly
fire. Hancock's division followed in support. At
I P.M. Couch ordered French and Hancock to

carry Marye's Heights. French sent in his three

brigades in succession, but they were bloodily

repulsed by the deadly fire from behind the stone
wall. Hancock now ordered in Zook's brigade.

It sprang forward, was joined by some shattered

regiments of French's division, and when within

25 paces of the stone wall was repulsed with
great loss. The Irish brigade and Caldwell's fol-

lowed in succession, but failed to carry the posi-

tion and, after losing one-half, fell back, and both
French and Hancock continued, with parts of
their commands, to hold the rise of ground near
the stone wall. While Hancock's men were fall-

ing by hundreds, Howard was ordered to move
his division to the right of the Telegraph road
and turn the Confederate left, but as French and
Hancock needed help, Howard was recalled and
ordered in on the Telegraph road, and two di-

visions of the Ninth corps went in on Couch's
left. All fought gallantly, but made no impres-
sion upon the Confederate line. French's loss

was 1,160; Hancock's 2,032; Howard's 900;
Sturgis' division of the Ninth corps lost 1,000,

and Getty's division 290.

It was 2 P.M. when Hooker, riding in advance
of the Fifth corps, came on the ground. After
an examination of the position and conference
with Couch and other general officers, he con-
cluded that it would be a useless waste of life

to make a further attempt and sent an aide to

Burnside, giving his opinion. Burnside ordered
him to attack. Hooker then rode to

Burnside, across the river, and sought to

impress upon him the hopelessness of the at-

tempt, but Burnside reiterated the order to

attack. Every available battery opened fire

upon the Confederate position, and near
sunset Humphreys led his division of the Fifth

corps against Marye's Heights, Sykes' division

moving on his right. Twice Humphreys led his

men forward ; some of them were killed within
20 yards of the stone wall ; but he was repulsed
with a loss of 1,000 men. Sykes, on his right,

lost over 200, while Griffin's division, on the left,

supporting the Ninth corps, lost over 800 men.
Night came with the Union army everj'where
repulsed. Burnside directed preparations for a

renewal of the battle on the morning of the 14th,

when he proposed to lead the Ninth corps, his

old command, in an assault where the 2d and 5th
Corps had failed, but he was dissuaded from the
attempt. From the night of the 13th until the
night of the 15th the two armies confronted each
other, engaged in artillery-firing and angry skir-

mishing. On the night of the 15th the Army of
the Potomac recrossed the river, after one of its

most bloody and humiliating defeats. Its loss

was 1,284 killed, g,6oo wounded, and 1,769 miss-
ing, an aggregate of 12,653. The Confederate
loss was 595 killed, 4,061 woimded, and 653 miss-
ing. The loss of the Confederate troops defend-
ing Marye's Heights was less than 1,000; that

of the attacking and supporting Union troops
was over 7,300. Consult: 'Official Records,'
Vol. XXI. : Allan, <Army of Northern Vir-
ginia' ; Swinton, 'History of the Army of the
Potomac' ; Walker, 'History of the Second
Army Corps' ; Powell, 'History of the Fifth
Army Corps' ; The Century Company's 'Battles

and Leaders of the Civil War,' Vol. III.

E. A. C.\RM.\X.

Fredericton, Canada, county-seat of York
County and capital of New Brunswick, is

beautifully situated on the west side of the river

St. John, 60 miles north-northwest of St. John.
It is on the Canadian P. and Canadian East.
Rys., and is the terminus of the Fredericton Ry.
It is a port of entry and the seat of a L'nited

States consular agent. It has handsome public
buildings, and is the seat of New Brunswick
L^niversity and of the provincial normal school.

Fredericton has manufactories of iron castings,

machinery, leather, boots and shoes, woolen
ware, etc., but its chief trade is in lumber and
timber products. The city was founded in 1740,
first called Saint .'\nne. and given its present
name by Governor-General Sir Guy Carleton in

1785, two years later becoming the capital of the
province. Pop. (1901) 7.117.

Fredonia, N. Y., village, in Chautauqua
County : on the Dunkirk. A. V. & P. R.R.

:

about four miles south of Dunkirk, and about 50
miles southwest of Buffalo. It was settled in

1803 and incorporated as a village in 1829. It

was early noted for its good schools, including

its free academy. It is a residential village

with not a large amount of manufactories. It is

situated in an agricultural region, in the Lake
Erie grape section, and its chief manufactures are

canned and dried fruits, grape baskets, and
boxes, and patent medicines. Natural gas was
discovered here in the early part of the 19th
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century and was in use for lighting the village

in 1821. The trade is chiefly in fruits, wine,
and patent medicines. It has the D. R. Barker
free library and one of the State Normal schools.

It was for some years the home of William
Barker Gushing (q.v.), a United States naval

officer. The village owns and operates the wa-
terworks and electric light plant. Pop. (1900)

Fredro, fra'dro, Count Alexander, Polish
dramatist, called "the Moliere of Poland" : b.

Suchorow, Galicia, 1793; d. Lemberg 15 July
1876. He was the founder of Polish comedy,
those who preceded him having worked over
French plays. 'Mr. Moneybags' (his first piece,

1821) ; 'Ladies and Hussars' ; 'Man and Wife'
;

and 'Revenge,' are his titles. The scenes are

taken from real life.

Free Banking System, the predecessor of

and essentially tlie same as our present national

banking system, and on the same principles as

the general railroad and corporation laws. Up
to 1838 all banks required special charters, with

the attendant evils of collusive "blanket" powers,
corruption, and an insecurity which was not

only a private evil, but seriously affected the

state credit and finance. In that year New York
State passed a "free" or open banking law, under
which anyone could start a bank by depositing

with the State an amount of securities equal to

its circulating notes. The other States soon
followed the precedent.

Free Church, the term applied by British

Tion-conformists to the Christian denominations
throughout the British empire, free from state

patronage and control. The Free Church of

England, a distinct evangelical Protestant de-

nomination founded on the basis of recognizing

only two orders, presbyters and deacons, al-

though the first order also comprises bishops,

maintains the ecclesiastical parity of presbyters,

whether episcopally or otherwise ordained. The
governing body is the convocation consisting of

all the clergy and laity in the several churches.

The denomination originated in the creation of
<'free churches" in the west of England, as a
protest against the Tractarian (q.v.) movement
of 1832. The Shore controversy (1843-9), and
the Gorham case (1849-50), promoted its de-

velopment. It was enrolled in chancery by a
deed poll in 1863. The bishops arc in the Can-
terbury line of episcopal succession. See Re-
formed Episcop.vl Church.

The Free Church of Scotland was the name
assumed by the large body of ministers and their

adherents who separated from the Established

Church of Scotland at the Disruption (q.v.) of

18 May 1843. They seceded in vindication of
what they called the "Headship of Christ," that

is, to gain liberty to obey what they deemed the

will of their Divine Lord in all church arrange-
ments, without the control of the civil power.
No new article of faith was adopted, all the
forms and rights of the national (ihurch being
retained in their integrity. The Church pros-
pered in the face of formidable financial difficul-

ties which were largely overcome by the institu-

tion of a suslenation fund, and by the excellent
arrangements made for its distribution and
employment. After 1867 there was a movement
in favor of the union of the Free and United
Presbyterian Churches of Scotland, and on 31
Oct. 1900 the union was formally completed by

the constitution at Edinburgh of the first as-

sembly of the United Free Church of Scot-
land. See Presbyterian Church.

The Free Church Association founded in

1866, in English ecclc*iology, is a society which
has for its main object the abolishment in the

Established Church of pew rents and pew own-
ership, maintaining the equal right of all parish-

ioners to the free use of seats in churches. It

has a long list of distinguished patrons, and aids
churches with pecuniary grants if "free" and in

need. See Institutional Church.

Free Cities, the name applied to various
cities of Germany which in the 12th century
assisted the emperors in repressing tlie arro-
gance of the nobles, and, in return for their ser-

vices or contributions, received various privi-

leges and immunities and became imperial cities.

Free cities existed in Germany from the time of
the Romans: they had little in common with the
free cities of later times, and in the beginning of
the l6th century lost their most essential privi-

leges, and even the name of free cities, through
the ignorance and carelessness of their magis-
trates. The most important of those privileges,
as shown in the case of Ratisbon, were, that

they should enjoy an independent government;
should never swear allegiance to any emperor
or king, nor be obliged either to engage in any
expedition against the Romans, or to pay for the
privilege of exemption ; nor to pay any contribu-
tions whatsoever to the empire; nor be in any
way reckoned among the cities of the empire.
Virtually they were independent republics.
Commerce and manufactures gradually increased
the importance of the imperial cities and they
often ventured to resist their masters, the em-
perors, and could not be reduced to obedience
without great difficulty. In the middle of the
13th century two important confederacies were
established for common objects— the Hanse-
atic League (1241), comprising the cities of
Frankfort-on-the-Main, Hamburg, Bremen, and
Liibeck, and the league of the Rhenish cities

(1246), comprising Cologne, Worms, Mainz,
Strasburg, Basel and Spires, which are now in-
corporated in their respective political divisions.
The powerful Hanseatic League lasted nearly
four centuries, until its dissolution was effected
by several causes in 1630. The remnant of this
league and of the former collegium of cities,

which had its representatives in the German
Diet, namely the free cities of Hamburg, Bremen,
and Liibeck, was incorporated with the French
empire in 1810. As these cities co-operated
vigorously in the recovery of German inde-
pendence, they were acknowledged, together
with Frankfort-on-the-Main, as free cities by the
Congress of Vienna (1814-15). They joined the
German Confederacy, and obtained the right of
a vote each in the Diet, and one among the four
in the narrower council. In conformity with the
I2th article of the Constitution of the German
Confederacy, they established a common supreme
court of appeal in 1830. Frankfort in 1866 was
annexed to Prussia. The only free cities now
existing are Hamburg, Liibeck. and Bremen,
each sending a member to the Bundesrath, and
Hamburg three deputies to the Reichstag, the
others one each.

Free Congregations (Ger. Freie Gemem-
den), sometimes called "Protestant Friends," a
sect of German Rationalists, who at first pro-
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fessed to be Christians, but now reject the doc-
trines of miraculous revelation and a personal

deity. There are upwards of 120 congregations
of them in Germany, and a few in the United
States.

Free Negroes, in the United States. At
the formation of the Union these numbered
about 60,000, nearly half of them in the South

;

but while there were few slaves in New Eng-
land, and those dwindling, and less than 50 per
cent more than the free colored population north
of Maryland, the South had more than 20 times

as man}- slaves as freedmen, and the system was
extending. Hence this section began early to

dread the free negroes, as an element always
making their slaves discontented, and possibly

stirring them to revolt ; a sentiment deepened
into terror after the Santo Domingo massacres.
State laws and constitutions were framed or
amended to drive them from the States or re-

enslave them ; one method being to forbid eman-
cipation by will, and provide that free negroes
must choose masters or leave the State : and an-
other to punish all penitentiary offenses of
negroes with reduction to slavery. The Coloni-
zation Society (q.v.) derived its first impetus
from this feeling, till it was seen to be a mere
reinforcement of slavery. The laws for refusing
to allow negro merchant sailors to land, or even
imprisoning them if they did, also caused much
bad blood with the North. The "Black Laws"
reached their acme just before the War, as did
the personal-liberty laws in the free States. By
the Dred- Scott decision, free negroes were not
citizens of the United States ; which became
]aw and remained so until repealed by the Four-
teenth Amendment, though the Thirteenth had
abolished slavery.

Free Port, a harbor where ships of all

nations may enter and load or unload on pay-
ment of harbor dues or charges for accommoda-
tion. Goods may be stored at free ports, and
may then be either re-shipped for export, or they
may be admitted for home consumption on pay-
ment of the usual full customs of the country.
The bonded warehouse system effects the same
•end as free ports. See Tre.\ty Port.

Free Ships, Free Goods. That is, that in

time of war, belligerents shall have no right to
inquire into anything regarding a vessel and her
cargo but whether the former belongs to a neu-
tral, and if so, her cargo must be as free as her-
self; unless the cargo is agreed contraband of
war. This is the doctrine of international law
which the countries of predominantly industrial

interests have always struggled to have accepted

;

-while those by nature constantly or frequently
at war have refused to admit it. In the great
wars of France with England, in the Revolu-
tionary and Napoleonic era, the United States
was the great champion of this doctrine, while
England refused to admit it, claiming the right
to confiscate her enemy's goods wherever she
found them, and search every neutral for them.
The War of 1812 arose partly from this, and
did nothing toward settling it ; but the close of
the war period left it of little practical import-
ance for many years. The Declaration of Paris
(q.v.) went farther than this, and proclaimed
neutral goods safe even in an enemy's vessels.

Free-soil Party (1848-55). This was the
old Liberty party (q.v.) of direct abolition

(Birney, Chase, etc.), plus the "Conscience
Whigs" of Massachusetts (Sumner, C. F.

Adams, etc.), who supported the Wilmot Pro-
viso (q.v.), and the "Barnburners," or Van
Buren section of the New York Democrats. The
latter as a body adopted their principle of re-

stricting the extension of slavery into the Ter-
ritories, to punish the Polk administration, ultra-

southern, for attempting to build up its own
"machine" in New York at the e.vpense of the

Albany Regency (q.v.) ; but a small element of
it was really in sj-mpathy with their less extreme
purposes. Van Buren had lost the nomination
in 1844 by refusing to approve the annexation
of Texas ; and his co-operation was more than
a mere part}' move. The Liberty party in 1847
nominated John P. Hale of New Hampshire and
Leicester King of Ohio for President and Vice-
President ; but seeing a chance of larger success
through the promising split in the Democ-
racy, dropped them and waited. The Barnburn-
ers, offered only an even share of the State
vote with their rivals the Hunkers in the Balti-

more Democratic convention of 1848, withdrew,
and after nominating Van Buren at a bolting
convention to keep the party together, agreed to
join in a fusion "Free-Soil" party. A convention
of this at Buffalo in August nominated Van
Buren and Adams. The platform declared for
"Free Soil, Free Speech, Free Labor, and Free
Men" ; and that slavery in the States was be-
yond the control of Congress, but that as Con-
gress could not make slaves it was bound to
refuse it admission to the Territories (see Wil-
mot Proviso). The party cast 291,263 votes,
turned Maine and s!:t western States over to
the Democrats (Cass), and would have defeated
the_ Whigs (Taylor) but that the New York
defection (120,510) w-as mainly from the Demo-
crats and gave that State to the Whigs. The
New York Democratic delegation to Congress
was annihilated all but one ; and the two factions
at once struck a bargain, which left Van Buren
permanently out of public life. The Free-Soil-
ers in the 31st Congress (1845H51) had 2 United
States senators (Chase and Hale), and 14 rep-
resentatives, including J. R. Giddings, George
W. Julian, and Horace Mann. Sumner in the
Senate and 3 more representatives reinforced
them in 1851, and in the 33d Congress (1853-5)
they had 5 senators and 17 representatives. Hav-
ing been abandoned by their casual allies, in 1852
they nominated Hale and Julian ; with a plat-
form denouncing the Compromise of 1850 (q.v.),
both the great panics for accepting it, and
slavery as "a sin against God and a crime
against man," and demanding the repeal of the
fugitive-slave law. They polled 156,149 votes,
of which 25,329 were in New York. They main-
tained their organization in Congress till the
Kansas-Nebraska Bill (q.v.) had created the
Republican party, into which they were at once
fused.

Free Sons of Israel, Independent Order
of, a Jewish fraternal and benevolent society
founded 10 Jan. 1849. It has 3 grand lodges
and 103 subordinate lodges in the LInited States.
In 1902 it had a total membership of 11,000, and
a reserve fund of $860,000.

Free Spirit, Brethren of the, a sect of
heretics which originated in Alsace in the 13th
century, and quickly became disseminated over
Italy, France, and Germany. They claimed
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•freedom of spirit." and hasetl their claims on
. Rom. viii. 2-14. Thence they deduced that they
could not sin.

Free Stone. See Building Stone; Sand-
stone.

Free Trade, in current use restricted to

mean the interchange of commodities between
countries politically independent, without ob-

stacles specifically intended to restrict the trade.

All taxes on imports, which form a large part

of the revenue of most civilized governments to

that extent impede the freedom of trade ; but

the essence of the free-trade system is, that they

shall not be arranged to "protect" the corre-

spondent home production, or, as free-traders

would put it, to divert capital into otherwise un-
profitable channels at the expense of the con-
sumer. This is accomplished by selecting articles

not possible to produce at home (as tropi-

cal products in a temperate country) ; by for-

bidding their production at home (as tobacco in

England), foregoing certain new home industries

for the .sake of sparing existent ones; or by
laying corresponding internal taxes.

That free trade was never even formulated
as a theory till a few generations ago. nor
adopted as a policy till within tw-o generations,
that it is even now practised in its fulness by
only one country, and nearly .so by only two
more, and that the former, its chief exponent, is

at this moment rent by a fierce struggle to re-

sume its old protective system, indicates some-
thing more back of this question than the mere
state of economic enlightenment. The truth is,

free trade is a matter of business, and all

states have prior interests which business only
subserves, and to which it is sometimes par-
tially antagonistic. National exi.stence always
comes first, national prestige usually, national

rivalry and jealousy frequently. In the Middle
Ages war was the normal condition of most
countries and the constant liability of the rest;

hence everything had to be subordinated to di-

versified resources in war, whence a nation's

supplies might be suddenly shut off. .\s the

age of neutrality and the localization of wars
has supervened, this danger has practically

passed; but masses of capital and of labor in

each country, which its rulers cannot politically

disregard, can still be injured by the hostile

tariffs w'hich are the modern substitutes for

fleets and armies of conquest. The problem at

issue is, whether these injure the target as

much as the marksman ; free-traders have one
answer, protectionists another. But the pro-

tectionist interest is always much more concen-
trated and effective than the free-trade : it is

that of masses of capital embarked in certain

enterprises and fighting for life, with all the

masses of people behind it w'hoin it maintains,

and who would be temporarily injured by a

readjustment. Protection is led by those who
are interested in terms of millions, free trade

mostly by those who are interested relatively

in terms of pennies. The contest is so unequal
that it is only wonderful that any circumstances
have ever given the latter even a temporary
victory.

In Europe till the 17th century, and in most
parts of that till the i8th, the only way the
bounds of free trade were extended w'as by
conquest ; and even that did not always effect it,

old provinces and feudalities retaining their

rights to separate custom-houses— primarily ai.

octroi, but used for "protection." Most coun-
tries were cut up by dozens of these vexatious
boundary lines, crippling all internal trade, and
making each little district a special and self-

subsistent world. Under Louis XIV. Colbert
(i6f)5-83) swept away many of these old pro-
vincial barriers, to the enormous development
of French industry and trade, and consequently
revenue ; but he could not touch the chief

portion. .'Mready in 1623 De la Croix had pro-

pounded the theory of free trade ; and in Eng-
land it was urged in 1696 by Nicholas Barbon,
one of the founders of the life-insurance system.

But about the middle of the l8th century it

sprung into life at once in two quarters, the

lesser inlluencc at the time having b*en vastly

more potent in the end : with the French " Pliys-

iocrats" and .-Xdam Smith. The theory of the

former— whose founder was Cantillon and the

chief heads Quesnay and De Gournay— was
enthusiastically taken up by a group of able

thinkers and men of affairs, and in 1774 put
partially in practice by Turgot, in free trade for

grain throughout France. Their method of ap-

proach was curious: they held that as com-
merce does nothing but transfer from hand to

hand wealth already existing, without creating

new, the gains of the trading class arc at the

expense of the only real wealth, the products of

the earth ; it is therefore to the cotnmunity's

interest that they should be as small as possible,

and to this end commerce should take the

shortest and most natural channels, as this

leaves the "net product" of society the highest.

Meantime in 1752-63, Adam Smith, a professor

of moral philosophy at the University of Glas-
gow, had been working out a theory of the social

progress of nations; and, as one branch of it,

he investigated the causes of their material well-

being. He was anything but a man of busi-

ness, but he had a Scotch intellect which rea-

soned truly, and his society included many keen
and able merchants and importers of the day.

From them and his own mind he produced
and fortified the theory that dams in a stream
could never create water, but only force it

into other channels. He visited France and
met the Physiocrat leaders, and received doubt-
less new arguments and fresh facts. In 1775
he published his 'Wealth of Nations.' perhaps
the most epoch-making single book of all time

;

for it created political economy as a science

and free trade as a practical system. He took
separately each kind of protective duty in use

or advocated, and proved that each did harm in

the very line it was supposed to do good. But
he saw no hope of free trade ever coming about
in England, so dominating was the influence of

invested capital and of "furious and disappointed
monopolists." But a curious change in indus-

trial affairs inverted the position of his friends

and enemies. His views had been favored by
the landed interest and disfavored by the manu-
facturers ; but the course of business made the

agriculturists eager to keep up the duties on
grain, which gave them immense profits ; while

the manufacturers began to be irked by the

duties on raw material, wdiich checked their

coming dominance of the textile market under
the splendid English inventions. The ablest

statesmen were on the same side : Shelburne and
the younger Pitt were convinced free-traders.
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and the latter tried to put Irish free trade into

the act of Union in 1800. Two decades later

the adherents were numerous: Ricardo's "Politi-

cal Economy* had reinforced Smith's, with

greater weight because he was a successful

Jewish banker ; and London merchants were
petitioning to have the shackles taken off trade.

The first great success was making William
Huskisson president of the board of trade in

1823 : he was ignominiously driven from the

Cabinet by the Duke of Wellington, but had
induced Parliament to 'free some articles and
lighten the duty on others. Thrust aside by
inore pressing politics, the reform stood still till

1836. when a failure of crops made it once

more a burning question. Never was an issue

so sharply marked out : the people were sacking

the towns for bread while grain was taxed to

enrich the landlords. Meantime manufacturers,

increasingly the chief reliance of the national

revenues, were kept out of foreign markets by
having to pay higher for raw materials and
more for wages. Local Anti-Corn-Law Asso-
ciations from 1837 on were fused into the Na-
tional Anti-Corn-Law League in 1839 ; at its

head were Richard Cobden and John Bright,

both partners in Manchester calico-printing

works : whence the term "Manchester School"

for supposed believers in various doctrines mis-

takenly attributed to Cobden. The struggle con-

vulsed England, and almost broke the bonds of

social order ; but the final blow to the old

system was the Irish potato famine in 1845.

This shortage made food still higher ; and Sir

Robert Peel, w-ho had taken office expressly to

resist the repeal of the Corn Laws, remained in

it to repeal them himself, 26 June 1846-— most
of the duty at once, the rest by a sliding scale

within three years.

The full free-trade policy was not intro-

duced for many years, however : it was Mr.
Gladstone in 1869 who framed the present sys-

tem of absolute freedom from protection,

though as Palmerston's chancellor of the ex-

chequer in 1861 he had taken a long step to-

ward it. In 1841 more than 1,000 articles were
on the customs list, over half of them large

staples; in 1849 they were reduced to 515, and
in 1855 to 414. but still 153 main articles of con-

sumption ; while in 1861 they were reditced at a

blow to 142, of which only 19 were of great

importance, and in 1876 to 42, of which 10 were
important. They have since been reduced to 12

altogether, in as few classes as possible— seven

kinds of drinks, three of sweets, one narcotic

and one food : namely, spirits, wine, and beer

;

tea. coffee, chicory, and cocoa : sugar, molasses,

and glucose ; tobacco : and dried fruits.

The progress of Great Britain under this

system is the very point now in fierce issue,

and soon to be passed upon by a fresh election.

It may be said here that in the last 30 years

of protection, the total increase of British im-

ports and exports was $340.000.000 ; in the first

30 of free trade it was $2,400,000,000, between
seven and eight times as much. In 1816-40 the

total increase in British shipping was 80.000

tons: from 1848 to 1858 it was i.257,ooo,_ and
thence to 1880 1,917.000 more. The experience

of Belgium was even more striking. Under
Napoleon prohibitory duties were imposed, and
the country became largely depopulated ; with
the return of the Dutch and low duties, great

man-ufactures at once sprang up; with their

expulsion in 1830 high protective duties were
again imposed, and in 1851 the prime minister

declared that if they were not removed all

domestic industry would be ruined ; the whole
system was swept away in 185S, and Belgiitm

rapidly became, size for size, the foremost in-

dustrial and commercial state of the world, the

richest per capita, and the manufactory of

Europe. Only a few per cent of its revenue is

from imports, the rest being from internal

duties.

The arguments for free trade cannot be

stated without those against protection, being

the same. They are not alone industrial, but

political and social. Broadly, it is asserted that

protection cannot increase the total industrial

product to be divided up, and can only enable

one class of the community to force the re-

mainder to buy one costly article instead of

two cheap ones, thus lessening the volume of

trade and production ; that its_ claim, to re-

distribute the amount in wages is false, as but

for the system the same capital would have been

employed in other industries and paid as much
wages, with lower prices to the consumers

;

that its claim to ultimately reduce prices is false,

Ijecause as soon as that object has been achieved,

it applies to the government on that very

ground to save it from ruin by increasing the

duty ; that its claim to found industries is false

by demonstration ; and that it narrows instead of

diversifying them ; that it e.xtorts high prices

from home consumers by squeezing the market
of which it is given a monopoly, and then sells

its surplus to foreigners at a low price— which
Adam Smith sets down as inevitable with a

protective system ; that it prodtices trusts, to

prevent competition through w-hich the public

might secure its alleged benefits ; that it pro-

duces alternate "feast or famine," inflation and
panic, instead of equable business ; that it makes
orderly public finance impossible, by creating

huge random revenues to be spent at random,
in place of a calculable budget ; that it corrupts

politics deeply and hopelessly, by inaking masses
of capital dependent on legislation for its profit,

and consequently influencing that legislation for

its own ends, stripping the treasury to prevent

repeal of duties, inventing extravagant schemes

to spend an imnecessary revenue, and buying

votes in its favor by enormous permanent bur-

dens on the people, through pensions and the

like ; that the low tone of American public life,

wherein men can remain and be honored after

exposures which would drive them into per-

manent obscurity in any European country, is

mainly due to this money power created by
legislation. For the opposite side, see Protec-

tion.

Free Will. This question is properly di-

vided into two sections, that of the metaphysical

basis and the doctrinal application ; but the latter

has so deeply affected the reasonings on the

former, that it is almost impossible to separate

them.
The metaphysical problem is unique, from its

presenting at the outset an irreconcilable con-

tradiction between the phenomena of conscious-

ness and the operations of reason. In tliis

respect it is different from the insoluble problems
of time and space, where the conflict is between
opposing conclusions of the reason with regard

to the materials furnished by consciousness;
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here there is a denial, by reason, of the vahdity

of those materials. Consciousness appears to

show us at every moment that we can dictate our
actions mostly and our thoughts very largely

;

reason tells us that each follows on other phe-

nomena, from whose invariable relation of prec-

edence we characterize them as cause and the

former as effect. Consciousness tells us that our
will is the active agent in producing the phe-

nomena which immediately succeed it; reason

tells us that this fancied agency is an illusion

and itself a part of the chain of sequences, and
that the apparent relation is because, as Hobbes
says, the so-called will is the last wish of the

mind before determining. But what causes the

determination? This involves the problem of

the nature of the will as before, as well as of
the "coupling-pin" by which, if a reality, it acts

on matter ; if not a reality, the reason why a
mental resolve is invariably followed by a physi-

cal movement or mental conception. Of the

coupling-pin no acceptable theory has ever been
framed ; the best explanation of the association

of will and act, supposing the former an illusion,

is still Spinoza's, that they are twin phases of
the same ultimate reality, and of necessity change
coincidently. But this leaves it still unexplained
why our consciousness makes the will not coin-

cident with the act, but invariably its predeces-

sor : we do not will and act simultaneously, but
in succession. The overwhelming weight of

reason, however, for 2,500 years, from the Greek
predecessors of Aristotle to Jonathan Edwards,
has won reluctant acceptance to the doctrine of

universal determinism, or in theological phrase,

of necessitarianism : a chain of causation extend-

ing to all things and back to infinity, since no
uncaused first act or idea can be fancied except

as part of the First Cause of the universe. It

is of course never claimed that all acts are

volitional or all volitions deliberate, but only

that the mind at will can interject uncaused
determinations among the caused. It is evident,

however, that to assume the possibility of un-

caused acts is to consign the universe to chaos

and abolish the reign of law ; that only on the

theory of strict and unbroken causation (or

"invariable sequence") can we reason at all con-

cerning phenomena ; that the mind must follow

the same law as other entities, and has no power,

nor could even be endowed with such by omni-
potence, of willing without motive— that

is, without a cause itself the resultant of an
endless series of other causes. Indeed, as Prof.

Huxley puts it, for the mind to cause itself

implies that it has anteceded itself, which is

absurd : the first mental action must have been
part of the chain of causation, which surrenders

the whole case, as there is no spot where it can

be imagined that it was able to throw down the

ladder by which it had climbed, and cut loose

from causes into a region of caprice.

To avoid this conclusion, a curious dilemma
— usually known as "Buridan's Ass," though
Buridan did not devise it— was invented by the

mediaeval schoolmen. Suppose an ass between
two bundles of hay, exactly alike, and with no
motive for choosing which to bite first: it is

absurd to suppose he would starve in the midst

of food, and he must therefore act from free

will. To this, however, it was answered that

if motiveless he would so starve; and the ques-

tion remained as before.

Involved with this is the question of God's
foreknowledge. It is obvious that this involves
his pre-determination of events, as otherwise he
would foreknow what was never to happen, or
was to happen outside his will ; and there can
be no change in the predestined order, since any
change in a sequence must itself be part of the
predestination and foreknowledge.

Alone of all metaphysical questions not in-

cident to the claims of religious founders, this

has always been a fierce battle-ground, the divid-

ing line of great religious sects. The reason is

that the possibility of sanctions for moral law,
and consequently of a decent basis for human
society, is believed to depend upon it. Deter-
minism seems to cut the roots of moral obliga-
tion, by removing the possibility of obedience
to it. If we are without will except as a con-
.sciousness of preference resulting from causes
outside our control, we are automata ; and
preaching obligation of any sort to us seems as
irrational as preaching it to a doll, for our action
will not be influenced by it, nnr are we respon-
sible for disobedience. In this extreme form,
the fallacy is easily apparent. The will, as
Edwards has put it. always follows the greatest
seeming good : but its estimate of good is not
an unvarying thing, but constantly changing with
experience and reason. Now moral rules, ap-
prehended and accepted by the mind, form a part
of this good, and therefore become new causes
which determine the will : and whatever may
have been the causation which has determined
the evolving and enforcing of the moral law,
it is nevertheless a portion of the environment
which acts on the mind. As to responsibility,

the question is irrelevant. An automaton which
runs into a fire or the sea perishes none the less

than if the act were a conscious volition. Pun-
ishment waits not on responsibility, but on viola-

tion of the laws of its being, and blame as
excuse are alike impertinent to the result. We
do not blame a child who burns its fingers, but
the fingers are in the same condition as if we
did.

Back of this, however, lies a contradiction

of fact. So far from determinism making moral
law impossible, free w-ill makes it impossible.

If volition can perpetually nidlify the action of
motive, there is a fatal breach in the continuity
of cause and effect ; there can be no calculable

sequence of action and therefore no law. The
most perverse defiance of natural order is no
more independent of cause than the iteadiest

obedience, for that perversity is itself due to
causes precedent. Whence then come the in-

variable consciousness of freedom to act, its

universal recognition, its embodiment into the
framework of society, the obvious fact that there
can be no society except on this basis? Why,
here again, do consciousness and practice oppose
themselves unalterably to invincible argument?
Edwards explains that though we have not
liberty of willing, we have liberty of action;
which taken literally would imply that the will

has no necessary connection with the act, and
that w-e may voluntarily do a thjng we have
involuntarily willed not to do. Of course Ed-
wards does not in fact maintain this, but only
that God has given a choice of action by fur-

nishing experience and reason and illumination
by which to frame correct determinations.

Waiving discussion of the difference between
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these determinations and will, the real explana-
tion probably lies in the confusion between the

abstract and concrete will, between its de-
pendence on causes and, as above said, our own
power to determine or change those causes. In-

struction, example, appeals to self-interest or
fear, or vanity, or affection, or honor, etc., pro-
duce an evironment and modify the view taken
by each of the supreme immediate good, cal-

culably enough to base coherent society upon

;

where their effect is grossly miscalculated the
society goes to pieces. Metaphysics and the
general consciousness are both right, each in

its own sphere: the will must have motives, but
those motives are furnished in great measure
externally. Furthermore, subject to the inex-

orable limitation, it can furnish bj' its own action

motives to change itself: and constantly does so,

attributing to its independent action what is

really due to the influence of the new causes
it has made to operate in altering its estimate
of relative good. For the purposes of human
life, volition is absolute and there is no injustice

in enforcing responsibility.

Freedman. See Freeman.

Freedmen's Bank, a savings bank char-

tered by Congress in the District of Columbia
in 1865. at the special instance of Charles Sum-
ner and Charles R. Buckalew, as a means of

encouraging thrift among the newly emancipated
negroes. It was in fact intended as part of the

Freedmen's Bureau work, and had among its

corporators Gen. Howard, the chief commis-
sioner, and a host of the most eminent and
upright public men and philanthropists ; and
its investments were restricted to government
securities. It started branches in some 30 South-
ern cities, with doubtful legality, but covered by
the elastic aegis of the bureau's power and every

one's good will, the South's most of all ; and
did a large business. But the corporators ap-

pointed successors much less disinterested ; the

restriction on investments was removed in 1870,

ostensibly to benefit depositors by a higher rate

of interest, against the protest of Simon Cameron
in the Senate : the securities were rapidly re-

placed by "wildcat" stocks, all speculative and
mostly worthless, and by mortgages on valueless

property : and in 1874 the bank was pronounced
insolvent, with practically no assets. The blow
to incipient negro thrift was very great : and
the scandal discredited the entire system of

which the bank was an outcome, and was one
cause of the political overturn in 1874.

Freedmen's Bureau, 1865-9. The super-

vision, temporary maintenance, and employment
of the mass of homeless, penniless, and untaught
freedmen created by emancipation, was an
obvious duty of the government, urged upon
it at once after the proclamation of I Jan. 1863

;

and in 1863-4 oflicials were appointed to lease

abandoned lands to them for not exceeding a

year. The military officers left much of the

care and provision for freedmen in their hands

:

hut a more comprehensive plan was needed, and
after various abortive efforts at an acceptable

measure, a "Bureau of Refugees. Freedmen, and
Abandoned Lands" was established in the War
Department 3 March 1865, to continue for a

year after the war. It was to be headed by a

commissioner, with assistant commissioners in

all the seceded • States ; to issue supplies to

destitute freedmen, have charge of abandoned
lands to lease and ultimately sell in 40-acre plots,

and have "control of all subjects relating to
refugees and freedmen"— an elastic provision
construed in the most elastic way. Its commis-
sioners^ the head being Gen. O. O. Howard
(q.v.), a noble-minded and laborious philan-

thropist— acted as courts of law where there
were none, or where negroes were not recog-
nized as free; established the institution of mar-
riage, and kept records; assured the freedmen
the right to choose employers, and made fair

contracts for them. The "abandoned lands"
disappeared under the amnesty acts ; but the
bureau did excellent work by inaugurating free
schools on a large scale. On 6 Feb. 1866 Con-
gress passed a bill to enlarge its powers and
make it permanent; Johnson successfully vetoed
it, but on 16 July another was passed over his
veto, extending the bureau to July 1868, later

extended a year in' unreconstructed States.

L'nder this its sweeping powers made it largely
the government of the South under Reconstruc-
tion, especially as the department military com-
manders were usually made assistant commis-
sioners ; and the demoralizing and disastrous
struggle of the North to secure negro
independence, and of the South to reassert white
mastery, is a history of part of the bureau's
action— through executive and legislative pow-
ers scarcely pretended to be constitutional, and
to transfer which to the regular courts the
Fifteenth Amendment was passed. Better fea-

tures of its work were the foundation of the
free public schools in the South, and of Fisk,

Howard, and Atlanta universities, and Hampton
Institute; of the system of negro peasant pro-
prietorship : and the winning of equal rights for

all men in the courts. That it failed in its

larger hopes, and that its harmful results were
so great that many hold them far in excess of
its benefits, are facts attributed by the fairest

judges to the inevitable conditions of the prob-
lem. (See a very lucid and singularly just

summarv by W. E. B. DuBois— colored— in

the 'Atlantic Monthly.' Vol. LXXXVIL. p.

354.) The bureau ended its main work in 1869:
its educational work continued till 1872. and
bounty payments some years longer. It had
about 900 agents in 1868: and expended in all

some S20.000.000. over $10,000,000 on objects un-
connected with soldiers' bounties. Gen. Howard
published a report of its work in the House
Executive Documents, 41st Congress, 2d session.

Freedom, or Freedom of the City, an
English custom occasionally revived in America.
The freedom of a city or borough is the right

of enjoying the privileges and immunities that

belong to the burgesses or freemen, such as
electing the council or the parliamentary repre-

sentative. In certain boroughs there were at

one time freemen by birth or marriage not on
quite the same footing as burgesses.

Freehold, X. J., town, county-seat of Mon-
mouth County : on the Central R.R. of Xew
Jersey, and the Pennsylvania R.R. ; about 32
miles southwest of Jersey City. It was settled

in 1734, and for some time it was called Mon-
mouth Court House, because of the county
court being held in the village. In l86g it was
incorporated. It is the trade centre for a large

agricultural section. Its chief manufactures are
bicycles, foundry, and machine-shop products,
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underwear, and shirts. One of the attractions of
the town is the granite monument in memory of
the battle of Monmouth (.q.v.) which took place
here j8 June 1778. Pop. (,1900) 2,934.

Freehold, in English and American law,
an estate or real property held in fee simple in

America, or in England either in fee simple or
fee tail ; the tenure by which such an estate is

held. (See Fee.) Anciently it was one of the
two chief tenures known as tenure in free socage,
and was the only free method for laymen to
hold property. A freehold estate must possess
immobility, in other words, must consist either
of land or of some interest arising out of land
annexed to it. Secondly, it must be of inde-
terminate duration.

Freeland, Pa., borough, in Luzerne
County : on the Lehigh Valley R.R. ; about 30
miles southwest of Scranton. It is situated in

the anthracite coal region, but it is surrounded
by a large section of good farming land. The
chief manufactures are lumber, mining and
farm implements, and foundry products. During
the last decade the place has increased rapidly

in population and manufacturing. Pop. (1890)
1,730; (1900) 5,254.

Freeman, Alice Elvira. See P.\lmer, Alice
Freem.\x.

Freeman, Edward Augustus, English his-

torian : b. Harborne, near Birmingham, 1823;
d. Alicante, Spain, 16 March 1892. He was
educated at Trinity College, 0-xford, where he
obtained a scholarship in 1841, and after his mar-
riage in 1847 he retired to a small estate at

Somerleaze, in Somerset, where he devoted
himself to literature. His first publication

(1849) was a 'History of Architecture,' a sub-

ject in which he maintained interest throughout
his life. This work was more especially devoted
to Gothic architecture. His architectural re-

searches helped to turn his attention to history,

but his earliest historical works were the product
of his interest in contemporary burning ques-
tions. His 'History and Conquests of the
Saracens' (1856) was partly due to the Crimean
war : and the American Civil War brought forth

his 'History of Federal Government' (1863),
which, however, remained a fragment in one
volume. Between 1867 and 1879 appeared his

magnum ofus, the 'History of the Norman Con-
quest of England,' in six volumes, followed in

1882 by two supplementary volumes dealing with
'The Reign of William Rufus and the Accession
of Henry L' In 1884 he was appointed regius

professor of modern history at Oxford, and this

post he occupied till his death. His last great
work was a 'History of Sicily,* which he left

imfinished. though three volumes of the work
were published. He died in Spain, where he was
traveling for the purposes of recreation and re-

search. Other works of his beside those mentioned
were: 'Church Restoration' f 1849) ; 'Essay on
Window- Tracery' : 'The Architecture of Lan-
dafif Cathedral' ; <History of Wells Cathedral'
(1870) : 'Old English History' (1869) ; 'Growth
of the English Constitution* (1872) : 'Historical
Essays' (three series, 1872-79) ; 'The Ottoman
Power in Europe' (1877) ; 'Historical Geog-
raphy of Europe' (1881) ; 'Sketches from the
Subject and Neighbor Lands of Venice' (1881) ;

'Lectures to American Audiences' (1882) ;

'English Towns and Districts' (1883) ; 'Some

Impressions of the United States' (1883) ;

"E.xeter' (1887) ; '.Methods of Historical Study'
(1886); 'The Chief Periods of European His-
tory' (1887): 'William the Conqueror' (1888).
He was a man of strong partisan feeling, w'ith

a firm belief in the superiority of the Teuton
which sometimes interfered with a judicial
weighing of evidence. But he took great pains
to verify his facts, indeed was devoted to truth,
and had a wide and deep knowledge of history.
In spite of his pugnacity and the obstinacy w-ith

which he maintained his side in a controversy he
was a man of generous and kindly nature. Con-
sult 'Life and Letters,' by Stephen (1895).

Freeman, James, American Unitarian
clergyman: the llrst in the United Stales to
assume the name Unitarian : b. Charlcstown,
Mass., 22 April 1759; d. Newton, Mass., 14 Nov.
1835. He was graduated from Harvard in 1777,
in 1782 became lay-reader in King's Chapel, Bos-
ton, later proclaimed himself an L^nitarian, and,
supported by his congregation secured corre-
sponding changes in the Prayer-book. In 1787,
his bishop having refused him ordination, he
was ordained by his wardens and congregation.
Until his death he was rector of the chapel. He
published: 'Sermons and Charges' (1832).

Freeman, James Edward, American artist:

b. Nova Scotia 1808; d. Rome, Italy, 21 Nov.
1884. He was a pupil of the National Academy
of Design, and was elected national academician
in 1833. From 1836 his studio was in Rome.
His works, largely portraits and genre subjects,
are skilful in color and display attention to
technical detail. They include : 'Young Italy'

;

'Peasants on the Sands of the Sezchio' ; 'The
Beggars.'

Freeman, James Midwinter, American
Methodist clergyman : b. New York 29 Jan. 1827;
d. 1900. He was educated at Wesleyan University,
and ordained to the ministry of the Methodist
Episcopal Church, of whose Sunday-school Union
and Tract Society he became secretary and
editor in 1872. He was the author of 'Use of
Illustration in Sunday-school Teaching' (1867);
'Hand-book of Bible Manners and Customs'
C18-4) : 'Short History of the English Bible'

(1879).

Freeman, Mary Eleanor Wilkins, Ameri-
can novelist : I). Randolph, Mass., 1862. She was
educated at Mount Holyoke Seminary and after

some years spent in Brattleboro, \'t., returned
in 1883 to Randolph, which remained her home
till her marriage to Charles Freeman in January
1902, when she removed to his home in Me-
tuchen, N. J. She came first into notice about
1886 by her extremely faithful delineations of
certain phases of New England life in her short
stories contributed to the magazines. After
some years she attempted more sustained work,
and within the last ten years has published
several novels, displaying the same character-
istics as her short stories, as well as skill in the
handling of plot, and dramatic vigor. Her work
has steadily gained in popularity and has been
greatly admired by English as well as American
critics. A fondness for very short sentences
gives her work almost a staccato character at

times, and it must be said that while the accu-
racy of her studies of New England village

existence cannot be called into question, her

insistence upon the bareness of the life to the
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exclusion, or almost entire subordination of its

happier phases, conveys a not wholly correct im-
pression of the life in its entirety. Her pub-
lished works include: 'The Adventures of
Ann' (1886) ; <A Humble Romance and Other
Stories* (1887); 'A New England Nun, and
Other Stories* (i8gi) ; 'Young Lucretia*

(1892) ; 'Giles Corey, Yeoman,* a drama
(1893) : 'Jane Field,* her first novel (1893) ;

'Pembroke' (1894) ; 'The Long Arm,* with

J. E. Chamberlin (1895) : 'Jerome, a Poor
Man* ; 'Silence and Other Stories* ; 'The Peo-
ple of Our Neighborhood* ; 'Understudies* ;

'Madelon* ; 'The Love of Parson Lord' ; 'Eve-
lina's Garden' ; 'The Wind in the Rose-Bush' ;

a series of ghost stories (1903) ; etc.

Freeman, Nathaniel, American jurist: b.

Dennis, ^Mass., 1741 ; d. 1827. In 1763 he became
resident at Sandwich. He fought in the Revolu-
tion, and was brigadier-general of militia forces
in 1781-91. In 1795-99 he was a member of
the United States Congress, and he also sat in

the Massachusetts legislature, and was for many
years judge of the court of common pleas. He
was also a medical practitioner, and an orator
of some distinction.

Freeman, or Freedman, is one who has
inherited the full privileges and immunities of
citizenship ; one who has been delivered from
the restraints of bondage, but who, usually, is

not placed in a position of full social or even
political equality with him who was born free.

In old Rome, the equivalent for freeman com-
prehended all classes of those who were not
slaves. As the organization of Roman society sur-
vived the convulsions of the Middle Ages to a
far greater extent in the towns than in the land-
ward districts, where the institutions of feudal-
ism (q.v. ) almost entirely superseded it, it is

in the borough and other municipal corporations
of Europe that we still find freemen, or persons
inheriting or acquiring by adoption, purchase,
or apprenticeship the rights of citizenship. In
the United States the term freemen was used
of the colored people emancipated by the Civil
War. The duty of caring for those people,
finding them work, and preparing them for the
privileges of freedom was thrown on the War
Department ; and in 1865 an act of Congress
•created in that department the bureau commonly
known as the "Freedmen's Bureau" (q.v.),

whose duties practically ceased in 1870. The
founding of several institutions for colored per-
sons, such as Howard L'niversity and Fisk Uni-
versity (q.v.), was a permanent result of its

work, out of which have grown other educa-
tional achievements of great importance in the
advancement of the colored people.

Freemasonry. See Masonic Fr.mernity.

Freemasons. See M.\sonic Fr.\ternity.

Freeport, 111., city, county-seat of Stephen-
son Countv. on the Pecatonica River, the Illi-

nois C, the C. & N., and the C, M. & St. P.
R.R.'s ; about 105 miles northwest of Chicago,
and 55 miles southeast of Dubuque. It was set-

tled in 1835 and received its charter in 1855.
The "Freeport heresy.** a political doctrine much
discussed before the Civil War, was that regard-
less of the Dred Scott case (q.v.) any Territory
liad the right to reject the slave system by the
means of police laws which would be "un-
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friendly,** and would in time stamp out the exist-

ence of slavery. This "doctrine" or "heresy"

was advanced by Douglas in the famous debate
with Lincoln which took place in Freeport in

1858. The chief manufactures are wind-mills,

bicycles, organs, wagons, and toys. It has cof-

fee-mills and railroad shops. It contains a free

library, St. Francis Hospital, a good system of

public and parish schools, and several fine pub-
lic buildings. Pop. (1900) 13,258.

Freer, Paul Caspar, American chemist: b.

Chicago, 111., 27 March 1862. He was graduated
in 1882 at the Rush Medical College of Chicago

;

at the University of Munich, Germany, in 1887

;

was assistant in Owens College, Manchester,
England, in 1887 ; and an assistant and instructor
in Tufts College in 1887-9. fn 1889 he became
professor of general chemistry in the L'niversity

of Michigan. He has published: 'A General
Inorganic Descriptive Chemistry* (1895) : 'The
Elements of Chemistry' (1896) ; and numerous
pamphlets.

Freethinker, a name assumed by those
who, disbelieving in revelation, feel themselves
free to adopt any opinion in religious or other
matters which may result from their own inde-
pendent thinking. The name was specially

claimed by those who in the 17th century took
part on the anti-Christian side in the deistic

controversy. Voltaire (q.v.) was a well-knowr
French freethinker.

Freetown, Africa, a seaport of West
Africa, capital of the British colony of Sierra
Leone, on the south side of the river of Sierra
Leone. Its principal streets are broad and
straight, and have, more especially in the part
occupied by Europeans, a very attractive ap-
pearance, the houses being generally detached
and surrounded by trees. Freetown is a strongly
fortified imperial coaling-station. A railway
runs from Freetown some distance into the in-

terior. Pop. (1901) 34,463.

Freezing, Congelation, or Solidification,

the transformation of a liquid into a solid under
the influence of cold. Each liquid always solidi-

fies at the same temperature, which is called its

freezing point, and the solid also melts again
at the same temperature. Thus the freezing
point and the melting point, or point of fusion,
are the same, and the point is always the same
for the same substance. The freezing point of
water, or the melting point of ice (32° F.), is

taken for one of the fixed points in thermometry.
The freezing point of mercury is 39° below zero,

of sulphuric ether 46° below zero, of alcohol
203° below zero F. It has been shown that the
increase of pressure on water, and on all sub-
stances which expand in freezing, will lower
the freezing point ; and that such substances as
wax, spermaceti, sulphur, and paraffin, which
contract in freezing, have the freezing point
raised by pressure. See Melting-point.

Freezing-mixture, a mixture for the
production of artificial cold. For this purpose
two substances are mixed, of which one is

usually solid, and which tend to form a liquid
mixture. In liquefying any solid a certain
amount of heat is made latent, and owing to

this the temperature of the mi.xture at the end
of the liquefaction is often very low indeed.
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Thus on mixing snow and salt together the salt

converts the snow into water, or rather tends

to form brine ; but snow cannot melt without

making latent a considerable quantity of heat.

Hence the temperature of the brine wliich is the

result of the mixture is very much below that

of cither the salt or snow. The fact is that salt

and water mixed cannot be in the solid condition,

except at a temperature very much bclovy that

of ordinary snow. The following is a list of

freezing-mixtures, and of the lowering tempera-

ture obtained by means of them. The substances,

with the exception of the ice, mentioned in the

second, are supposed to be mixed together at

10° C. (50° F.). Such mixtures are often cm-
ployed in the making of ice-cream or water-

ices, for cooling wine, etc. See Ice, Artifici.m. ;

Refriger.vtinc M-\CHINES.
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abiding place in German literature. Germany
is also indebted to him for many admirable
translations from foreign languages, as from
Burns, Tannahill, Moore, Hemans, Shakespeare,
Longfellow, and Victor Hugo.

Freire, fra're, Ramon, Chilean general: b.

Santiago 29 Nov. 1787; d. there 9 Dec. 1851. He
was a grandson of Freire de Andrada (q.v.).

He fought in the patriot army in the war for

independence (181 1-20), and defeated Benevides
at Concepcion 27 Nov. 1820. He became the

leader of the Liberals, and upon the deposition

of O'Higgins in 1823, supreme director, with
dictatorial powers. In 1826 he ended Spanish
rule in Chile by expelling the remaining Spanish
forces from Chiloe in 1826. He was re-elected

supreme director in 1827, but resigned not long
after. The Conservatives having gained con-
trol, he led an insurrection against, them, was
defeated at Lircai (1831), and banished to Peru,
whence return was not permitted him until 1842.

Freire de Andrada, da an-dra'da, Gomes,
Portuguese colonial administrator : b. Coimbra
1684: d. Rio de Janeiro 3 Jan. 1763. He served
in the Portuguese army, and became governor
and captain-general of Rio de Janeiro in 1733,
his authority extending over most of southern
Brazil. His administration of almost 30 years

was the most successful and prosperous, as w-ell

as the longest, in the colonial annals of Brazil.

The gold mines were effectively worked, and
colonization was greatly furthered. Freire de
Andrada was made Count of Bobadilla in 1758.

Frejes, Francisco, fran-ses'ko fra'hes,

Mexican historian: b. Guadalajara, Mexico; d.

1845. He was trained for priestly and monastic
life, became known as a Franciscan of remark-
able eloquence, but retired from publicity in 1838,

and eventually became superior of the monastery
of Guadaloupe, near Zacatecas, Mexico. His
object in his retirement was the prosecution

of historical study, and his work: 'Historia

Breve de la Conquista de los Estados Indepen-
dientes del Imperio Mejicana,' is a valuable au-

thority on the subject it treats.

Frelinghuysen, fre'lTng-hi-zen, Frederick,
American lawyer: b. Somerset County, N. J.,

13 April 1753; d. 13 April 1804. He was gradu-

ated at the College of New Jersey in 1770;
studied law, and was admitted to the bar in

1773. Two years later he was chosen a member
of the Provincial Congress of New Jersey. He
was a member of the Continental Congress much
of the time during the Revolutionary War

;

served as a captain in the army ; filled various

State and county offices : led an expedition

against the western Indians in 1790; and was
United States senator 1793-6.

Frelinghuysen, Frederick Theodore, Amer-
ican statesman: b. Millstone, N. J.. 4 Aug. 1817:
d. Newark. N. J., 20 May 1885. He was a

nephew and adopted son of T. Frelinghuysen
(q.v.). He was graduated at Rutgers College
in 1836, and became an eminent lawyer. He
was attorney-general of New Jersey 1861-6

;

United States senator in 1868-77 ; and secretary
of state under President Arthur in 1881-5.

Frelinghuysen, Theodore, American law-
yer: b. Millstone, N. J., 28 March 1787; d. New

Brunswick, N. J., 12 April 1862. He was a son
of F. Frelinghuysen (q.v.). He was graduated
at the College of New Jersey in 1804; and ad-

mitted to the bar in 1808. In the War of 1812

he commanded a company of volunteers, and in

1817 became attorney-general of New Jersey,

which office he held till 1829 when elected United
States senator. He was chosen chancellor of

the University of New York in 1838 ; was nom-
inated for vice-president of the United States

in 1844 ; and in 1850 became president of Rutgers
College.

Fremantle, Australia, the chief seaport of

Western Australia, at the mouth of the Swan
River. 12 miles from Perth. The manufactures
include aerated waters, boots, soap, furniture,

confectionery, etc. Pop. of town and suburbs
(1901) about 22,200.

Fremont, Jessie Benton, American au-
thor: b. Virginia 1S24; d. Los Angeles, Cal.,

Jan. 1903. She was a daughter of Thomas H.
Benton (q.v.), and married John C. Fremont
(q.v.) in 1841. She published: 'Story of the

Guard: a Chronicle of the War,* with a German
translation (1863); 'A Year of American
Travel' ; 'Far West Sketches' ; a sketch of her
father prefixed to her husband's memoirs
(1886) : 'Souvenirs of My Time' (1887) ; 'The
Will and the Way Stories.'

Fremont, John Charles, American soldier

and politician: b. Savannah, Ga., 31 Jan. 1813;

d. New York 13 July 1890. He was of mi.xed
French and Virginian parentage. In 1833 he
was appointed teacher of mathematics on board
the L^nited States sloop of war Natchez, w-ith

which he proceeded on a cruise to South Amer-
ica. On his return he turned his attention to

civil engineering, and in 1838-g undertook the
exploration of the country between the Missouri
River and the British frontier. Shortly after-

ward, he proposed to the government to under-
take the exploration of the Rocky Mountains—
at that day a terra incognita. His plan being
approved, he, in 1842, started with a handful
01 picked men. and reached and explored the
South Pass. Not only did he fix the locality

of that great defile but he defined the astronomy,
geography, botanv, geolog}', and meteorologv' of
that region, described the route since followed,
and designated the points upon which a line of
United States forts w'ere subsequently erected.

In 1845 he cleared the north part of California

of Mexican troops, and then, seeking a broader
field of activity, planned an expedition to the
distant Territory of Oregon. He approached the
Rocky Mountains by a new line, scaled the
summit south of the South Pass, deflected to

the Great Salt Lake, pushed investigations right

and left his entire course, and at the same time
connected his survey with that of Commodore
Wilkes' exploring expedition. Later in the

winter, without adequate supplies, or a guide,

he traversed the wilderness to the Rocky Moun-
tains. In this daring expedition he crossed

3.500 miles of country in sight of eternal snows,
discovering the grand features of Alta Califor-

nia, its great basin, the Sierra Nevada, the
valleys of San Joaquin and Sacramento, and
determined the geographical position of the
west portion of the North American continent.

In 1846 he was promoted military commandant
and civil governor of the Territory of California,

in which capacity he in 1847 concluded those
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articles of capitulation by which Mexico con-

ceded exchisive possession of that territory to

the United States. In 1853 he undertook a fifth

expedition across the continent, made new dis-

coveries, and reached California after enduring

almost incredible hardships. In 1856 he was

the first candidate of the Republican party for

the presidency; and in 1861, on the outbreak

of the Civil War, was appointed a major-general

of volunteers. He then, as commander of the

Western Union army, marched into ^Iissouri

with the view of encountering Gen. Price's Con-

federate force then in possession of that State,

but an unfortunate dispute with a subordinate

officer caused the War Department to relieve

him of his command. He was governor of

Arizona 1878-81. His publications include:

< Report of the Exploring Expedition to the

Rocky Mountains in 1842, and to Oregon and

North California in 1843-44*; 'Col. J. C. Fre-

mont's Explorations' ; and 'Memoirs of My
Life.'

Fremont, Neb., a city and the county-seat

of Dodge County, in the central eastern part of

the State, on the Fremont, E. & M. V., the

Union P.. and the Sioux C. & P. R.R.'s, 37

miles northwest of Omaha. The town was set-

tled in 1857 and was incorporated in 1871 ;
it

has a telephone .system, gas works, and a mu-
nicipal water supply and electric lighting plant.

It is an important market for horses, cattle,

sheep, and swine, and has pork-packing establish-

ments, flouring mills, and planing mills. The
educational institutions include a normal school

and a business college. Pop. (1900) 7.241-

Fremont, Ohio, city, county-seat of San-

dusky County ; on the Lake Erie & W., the

Lake Shore & M. S., and other railroads, and at

the head of navigation on the Sandusky River,

30 miles east of Toledo. It occupies the site of

a trading post established in 1785, and of Fort

Stephenson built in 1812. In 1813 it witnessed

the defeat of a body of British and Indian

troops under Gen. Proctor, who were repulsed by

Maj. George Groghan with 150 men, the British

having 94 killed and wounded, and the Amer-
icans I killed and 7 wounded. In 1850 its

former name of Lower Sandusky was changed

in honor of J. C. Fremont. It is a busy agricul-

tural and industrial centre with neighboring oil

and natural-gas fields, and manufactures ma-

chinerj', cutlery, agricultural implements, electro-

carbons, woolens, beet-sugar, doors, sashes, etc.

Steamers connect the city with the principal

ports of Lake Erie and carry on a considerable

trade. The city has street railways, gas and

electric lighting, municipal waterworks and

maintains several public parks. The educational

institutions include normal and business schools,

and the Birchard Public Library, founded by

an uncle of ex-President Hayes, whose home
here— Spiegel Grove— is occupied by members
of the family. Pop. (1900) 8,439.

French, Alice ("Oct.we Thanet"), Ameri-

can novelist : b. Andover, Mass., 19 March 1850.

She was educated at Abbot Academy in her

native town and has since lived in Iowa and

Arkansas, her works reflecting the local color

of both States. She has published: 'Knitters

in the Sun: Short Stories' ("1877): <Otto the

Knight and Other Trans-Mississippi Stories'

(1891); 'Stories of a Western Town' (1893) ;

'An Adventure in Photography'; 'Expiation'

(1890); "We All' (1891): 'A Book of True
Lovers' (1893^; 'The Heart of Toil'; 'Man
and His Neighbors' ; etc.

French, Daniel Chester, American sculp-

tor: b. Exeter, X. H., 20 April 1850. He was
educated in Boston and in Florence, Italy ; had

studios in Boston and Concord, N. H., 1878-87,

and in New York city 1887-1900. His principal

works include: 'The Minute Man of Concord' ;

statues of Gen. Cass, Rufus Choate, John Har-

vard, and Thomas Starr King; 'Dr. Gallaudet

and His First Deaf Mute Pupil' ; 'Statue of the

Republic' ; and the Milmore Memorial. He was
placed in charge of the sculpture department of

the St. Louis exhibition.

French, Henry Willard, American jour-

nalist and author: b. Hartford, Conn., 1854. He
is known as a war correspondent and lecturer

and among his writings may be mentioned:

'Nuna, The Brahmin Girl' ; 'Desmonde, M.D.'

;

'.\rt and Artists': 'Our Boys in China'; 'Our

Boys in India' ; 'Our Boys in Ireland.'

French, John Denton Pinkstone, English

soldier: b. Ripple, Kent, England, 28 Sept. 1852.

He served in the navy 1866-7, entered the army
1874 and fought in the Sudan campaign of 1884.

In the Boer war in South Africa (1900) he

commanded the cavalry division, directed the

operations about Colesberg from 10 Nov. 1899

to 31 Jan. 1900, and commanded the cavalry in

the movements that led to the relief of Kim-
berlev in February 1900, and the capture of

Bloemfontein and Pretoria. His services in

South Africa were recognized by his promotion

to the command of the First Army Corps at

Aldershot, in which he ranks as major-general.

French, L. 'Virginia (Smith), American
poet: b. Maryland i8jo; d. McMiimville. Tenn.,

31 March 1881. She was associate editor of

the 'Southern Lady's Book,' a fashion maga-
zine, published in New Orleans (1852). Her
collected works are: 'Wind Whispers,' poems

(1856) ; 'Iztalilxo,' a tragedy (1859) ; and 'Le-

gends of the South' (1867).

French, Mansfield, American educator: b.

Manchester, \'t., 1810; d. 1876. He was edu-

cated at Kenyon College, Ohio, and from 1845

to 1848 was president of the Female College,

Xcnia, Ohio. He was active in the founding of

Wilbcrforce University, the first college for the

colored race, as he had been one of the founders

of Marietta College. An ardent abolitionist, he

laid before President Lincoln his plans for the

education of the negroes as preliminary to their

emancipation. The National Freedman's Relief

Association was the realization of his views, as

he had stated them at a mass meeting held in

Cooper L'nion, New York, February 1862.

French, William Henry, American soldier:

b. Baltimore, Md.. 13 Jan. 1815; d. 20 May l88i.

He was graduated from West Point in 1837,

served in the Seminole and Mexican wars, was
commissioned brigadier-general of volunteers

and major of United States artillery, and was
mustered out of the volunteer service in 1864

after having for a time commanded the 3d Army
Corps. He commanded the 2d Artillerv' 1865-72,

and was retired with rank of colonel in 1880.

He commanded the forces which suppressed the

Baltimore & Ohio Railroad riots (1887).
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French Alliance, The, in American his-
tory, an alliance, offensive and defensive, be-
tween France and the American colonies, signed
in 1778. Three American commissioners, Ben-
jamin Franklin, Silas Deane, and Arthur Lee,
sent to the court of France at Versailles, ob-
tained recognition of the independence of the
United States, and effected an alliance between
the greatest European rival of Great Britain
and her revolting colonies in America. The
treaty stipulated that should war ensue between
France and England it should be made a com-
mon cause, that neither France nor America
would make peace without the consent of the
other, nor should either lay down its arms
until the independence of the colonies should be
established. The news of the alliance provoked
great enthusiasm in the. American colonies. See
United States— American Revolution.

French and Indian War. See Colonial
Wars in America.

French Broad River, a river of North
Carolina and Tennessee, rising in Henderson
County, of the former State, near the foot of

the Blue Ridge, flowing northwest into Ten-
nessee, and discharging into Holston River, four
miles above Knoxville. It is about 200 miles
long. From Asheville to the Tennessee line it

is remarkable for its beautiful scenery, flowing
through deep mountain gorges, or overhung by
high cliffs. In Buncombe County, N. C, are
precipices known as the Chimneys and the
Painted Rocks. The latter, which are between
200 and 300 feet high, derive their name from
some Indian pictures still to be seen on them.

French Chalk, a variety of steatite or talc
(q.v.) occurring in fine-granular or scaly
masses of milky-white color and pearly lustre.
It is extensively used by tailors as a crayon for
marking cloth, also as an absorbent in removing
grease spots.

French Congo, Africa, a large French
territory on the west coast between the Lower
Congo and the German Kamerun country, and
stretching inland to Lake Chad ; total area, about
500,000 square miles. The chief rivers are the
Muni, Gabun, Ogowe, and Kuilu, and the stations
already founded include Libreville, the capital

(pop. 3,000), Brazzaville, Njola, Philippeville,

Bonga, Loango, Franceville, and about 20 others.
The district is under a commissioner-general,
assisted by two lieutenant-governors. Though
it is unhealthy even in the more elevated dis-

tricts for Europeans, considerable trade is car-
ried on, the exports comprising caoutchouc,
cocoa, coffee, ivory, ebony, mahogany, palm-
oil, gum-copal, etc. Pop. 8,000,000 to 12,000,000,
of whom 1,200 are Europeans.

French Creek, N. Y., in the War of 1812.

In the course of Wilkinson's invasion of Canada
late in 1813 (see Chrvstler's Farm), Gen.
Jacob Brown posted himself on the St. Law-
rence near the present Clayton, N. Y. On I

November the British sent two brigs, two
schooners, and eight gunboats to dislodge him ;

but his three-gun battery on a hill at the mouth
of French Creek drove them off. They returned
the next morning and were again repulsed, with
.severe loss. The Americans lost two killed, four
wounded.

French East India Company. See East
India Companies.

French Guiana. See Guiana.

French Guinea, gin'T, West Africa, a
French colonial possession, between Sierra
Leone, Liberia, Senegal, and Portuguese Guinea.
The area is about 95,000 square miles and the
population (1901) 2,200,000. The centres oi

population are Konakry, the capital, on the Isle

of Tombo, and Boke, Ubreka, and Timbo. The
products are rice, millet, earth-nuts, gum, and
rubber. A railroad of 80 miles has been buili

from Konakry to the Niger. There are i,o6c

miles of telegraph line in the colony. In igcx
the imports were $2,755,250, and the export:
$1,887,600. The colony is under the administra;
tion of a governor, who is under the governor
general of French West Africa. The Frenc)
colonized the section as early as 1685.

French Indo-China, generally, the French
possessions in southeast Asia, which in-

clude Cochin-China and the protectorates o:

Tongking. Laos, Annam, and Cambodia. FrencI
Indo-China is bounded by the China Sea, tho
Gulf of Siam, and the Mekong River. The
area and population are given (1901) as fol-
lows :

Protectorate
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French Shore. See Nevvi-oundla.n'd.

French Somaliland, so-mii'le-land, Africa,
a French colonial possession on the west shore
of the Gulf of Aden, adjoining Abyssinia. The
area is about 46.000 square miles and the popu-
lation about 200,000. It is administered by a
governor and general council. The sea fisheries

and interior trade are the only commercial in-

dustries. In 1900 the imports were $1,200,000
and the exports $800,000. Among the exports
are coffee, ivory, gold, and sheepskins. French
and English vessels visit the- coast regularly
and there are 100 miles of railroad in oper-
ation. The principal towns are Jibutil, the capi-
tal, Obok, Tagurah, Ambado, Gobad, and
Saga Ho.

French Spoliation Claims. During the
great European wars from I7y3 on, French pri-
vateers assailed neutral commerce, of which the
American was chief, under various pretexts or
without any ; one was that the United States
had violated the treaty of 1778. In the virtual
French-American war of 1798-g, their privateers
about the West Indies and elsewhere made prize
of a great quantity of American shipping, for
which our commissioners vainly endeavored to
obtain indemnification. Finally, in the treaty of
30 Sept. 1800, as there was no hope of getting
the money from Napoleon, the United States
for other considerations waived the claim ; and
in the Louisiana Purchase Treaty of 30 April
1803 a part of the consideration was tlie assump-
tion by the United States of its citizens' claims
against France, then amounting to $3,750,000.
Thence till 1885, when the cases were referred
to the court of claims, nearly every year saw a
bill before Congress to pay these claims, and
twice a vote for it was obtained, wliich was
vetoed by the President in each case— Polk and
Pierce. The court finally adjudicated several
thousand claims, and awarded some $4,800,000.

French Sudan', Africa, the name officially

given to a large tract of country in the w'estern
Sudan, including the upper basin of the Senegal
and the countries watered by the Upper and
Middle Niger. It is bounded on the west by
Senegal, on the south partly by the French ter-
ritory of Rivieres du Sud, and on the east by
iiideperident tribes and by British territory. Offi-
cially it is divided into "annexed territories,"
mostly in the western part, and protectorates.
The former have an area of 54,000 square miles
and a population of 360.000, while the latter
have an extent of 300,000 square miles with
a population of about 2,500,000. The control of
this region is entrusted to a military conunand-
ant subject to the governor of Senegal and re-
siding at Kayes on the Senegal River. A rail-
way has been opened between Kayes and Bafou-
labe at the junction of the head-streams of the
Senegal.

Frenchman's Bay, Maine, an ocean inlet
in Hancock County, extendmg inland 25 miles
with a width of 10 miles. It contains a number
of islands, among them Mount Desert, whereon
is situated Bar Harbor (q.v.).

Frenchtown, Md., in the War of 1812.
As part of the British operations on Chesapeake
Bay in 1813, Sir George Cockburn was sent to
close Its head. Establishing himself first at the
mouth of the Susquehanna, then on Elk River.
on 28 April he sent 150 marines to destroy tl:e

stores at Frenchtown, a small village much used
in the laud transport between Baltimore and
Philadelphia since the closure of the Bay. They
drove off the .Americans, and burned the stores
and five vessels lying near.

Frenchtown, Mich., a township in Mon-
roe County ; 22 miles southwest of Detroit. In
this vicinity 14 Jan. 1813 an American force of
650 defeated 500 British and Indians. On 20 Jan.
the American forces were defeated and taken
prisoners. , On the 23d the wounded were mas-
sacred in what is known as "the massacre of the
River Raisin." See War of 1812, The.

Freneau, Philip, American poet: b. New
York 2 Jan. 1752; d. near Freehold, N. J., i&
Dec. 1832. Graduated from Princeton in 1771,
he was captured in 1780, during a voyage to the
West Indies, by an English cruiser, and his ex-
periences while under detention he later re-
corded in <The British Prison- Ship. > Having
regained his liberty, he wrote much for the 'Free-
man's Journal' of Philadelphia. In 1790 he
became editor of the Daily Advertiser (New
York), and in 1791 of the National Gacelte
(Philadelphia). After an interval at sea he
permanently settled in New Jersey. Freneau
was the first national poet of America, and a
lyrist of real though uneven gifts. His elegy,
'The Battle of Eutaw Springs,' was praised bv
Scott, who called it "as fine a thing of the kind
as there is in the language." During the Revo-
lution he was active in satirical verse. His work
attests his extensive culture; and though it

conforms in the main to the conventions of the
l8th century, it does not lack distinction. He
wrote also several volumes of prose, published
under the pseudonym "Robert Slender" and of
small merit. Until recently his poetry has been
strangely neglected; but in igoi a'ppearcd a
biography by .•\ustin. and in 1003 an edition of
the poems, with a 'Life.' prepared by F. L.
Pattee. During Freneau's life there were edi-
tions in 1786. 1788, 1809. and 1815. There were
reprints of the 1786 edition in 1861 and 1865.
Consult further: "Tyler, 'Literary History of the
American Revolution' (1897); and Wendell,
'Literary History of .•\nierica> (1900).

Frere, Charles Theodore, sharl ta-O-dor
frar, French painter: b. Paris 24 June 1815;
d. there 25 March 188S. He was a pupil ot
Cogniet and Roquelan, and made his first exhibit
in 1834. He was present at the fall of Constan-
tine, .Algeria, in 1837, and from that time chose
scenes from eastern life. His pictures illustrat-
ing Constantine (1840-8) are among the best he
painted.

Frere, frer. Sir Henry Bartle Edward,
English statesman and administrator: b. Cly-
dach. Brecknockshire, Wales, 29 March 18:5; d.
Wimbledon, Surrey. 29 May 1884. He was edu-
cated at Haileybury College; entered the East
India Company's (Tivil Service in 1833; intro-
duced improvements into the system of tax col-
lection, and distinguished himself as an admin-
istrator. At the outbreak of the Mutiny in 1857
he promptly seized the fortress of Multan, re-
tained command over his own province, and was
enabled to assist the neighboring provinces. In
1862 he became governor of Bombay, and in 1867
he was knighted. In 1872, as British commis-
sioner, he neeotiated a treaty with the sultan oi
Zanzibar abolishing the trafliic in slaves. It
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1877 he was appointed governor of the Cape,

and high commissioner in South Africa to settle

native and colonial affairs, but the war which he

provoked with the Zulus gave so much dissatis-

faction to the government that in 1880 he was
recalled. See 'Life,' by J. Martineau (1895).

Frere, John Hookham, English poet,

translator, and diplomatist ; b. London 21 May
1769; d. Malta 7 Jan. 1846. After a career in the

diplomatic service, he produced his original

'Prospectus and Specimen of an Intended Na-
tional Work . . . Relating to King Arthur
and His Round Table' (1817), better known as

<The Monks and the Giants' ; a literary bur-

lesque, full of charming verse and of excellent

character-drawing. It naturalized in English the

ottava riina afterward used by Byron in 'Beppo'
and 'Don Juan.' A version of a large part of

Aristophanes succeeded this effort.

Frere, Pierre Edouard, pe-ar a-doo-ar

frar, brother of Charles Theodore Frere

(q.v.), French painter: b. Paris 10 Jan. 1819; d.

Anvers-sur-Oise June 1886. He studied under

Paul Delaroche, and chose sentimental genre as

Ills specialty; many of his delineations of home-
and child-life are full of true and simple feeling

and have been frequently reproduced. In tech-

nique he was remarkable as a colorist, and his

<Little Gourmand'; 'Curiosity'; 'Repose';

^The Little Cook'; 'First Steps'; 'Going to

School' have long been favorites in the print-

shop windows.

Fresco, in art, a term applied, originally

by the Italian artists, to pictures executed in

-water-colors upon a freshly-plastered wall.

Mineral or earthy pigments are employed which
resist the chemical action of lime, and in drying

the colors become permanent. On the revival of

the arts in Europe it became customary to decor-

ate the walls of churches, palaces, cloisters, and
convents with fresco paintings. The Romans
found plaster paintings on brick walls at Sparta,

cut them out. packed them in wooden cases, and
transported them to Rome. Fresco painting was
first made of real importance by the Italians in

the 16th century. It is a very common error in

this country with antiquarians and writers in

general to term the ancient paintings frequently

found on church walls, etc., frescos ; but there is

scarcely an instance of a genuine fresco among
them. They are distemper paintings on plaster,

and quite distinct in their style, durability, and
mode of manipulation. The art is very ancient

and widely spread, frescos of early date being
found in India, Egypt, Mexico, etc., as also in

Pompeii and other places. The example of
Michelangelo and Raphael shows how worthy
it is of the greatest artists. The painter cannot
seduce the senses by soft tints and tender har-
mony of colors ; he is. therefore, reduced to de-

pend solely on form, character, expression.
The methods employed in painting frescos is

described as follows in a treatise upon painting

'by the monk known as Theophilus, a work cer-

tainly written before the close of the 12th cen-

tury: "When figures or other objects are drawn
•on a dry wall, the surface should be first

sprinkled with water till it is quite moist. While
the wall is in this state, the colors are to be ap-
plied, all the tints being mixed with lime, and
•drying as the wall dries, in order that they may
adhere." The method is still in general use in

Italy and in Munich, for the production of both

exterior and interior decoration. In modern
practice lime and fine sand are used for the

final coating of plaster, which is allowed to dry

thoroughly, and then smoothed by the applica-

tion of pumice-stone. On the evening before the

painter is to begin his work the surface is thor-

oughly damped with water in which a little

lime has been dissolved, and the process is

again repeated next morning. The colors are

the same as those used in true fresco-painting,

which we next describe ; but fresco sccco pos-

sesses this advantage over true fresco, that the

artist can leave his work at any point, and, hav-
ing simply redamped the wall, again resume it.

The secco process is excellently adapted for

rough decorative work, and is as durable as true

fresco; but it is less suited for delicate and re-

fined artistic productions.

Fresco-painting was accordingly the chosen
method by which the greatest Italian masters
expressed, upon the walls of cathedral and
council-room, their deepest conceptions of re-

ligion and polity. Giotto employed it in the

Arena Chapel of Padua and the Church of St
Francis at Assisi ; Orcagna in the Church of Sta.

Maria Novella ; Fra Angelico in the Convent
of St. Mark; Masaccio in the Brancacci Chapel
of the Carmine, Gozzoli in the Riccardi Chapel,

at Florence ; Perugino in the Sala del Cambio
of his native city ; Luini in the churches of
Milan, Lugano, and Saronno ; Pinturicchio in tho
cathedral library of Siena ; Correggio in th

;

Cathedral of Parma; Raphael in the Vatican;
and when Michelangelo was directed by Pope
Paul III. to paint his 'Last Judgment' in the

Sistine Chapel in oils, instead of in fresco as at

first agreed on, he protested that oil-painting was
an art for women and indolent persons, that

fresco was the art for men and painters, and was
allowed to have his way. The celebrated 'Last
Supper* of Leonardo at Milan is a mural paint-

ing in oils, not fresco ; and the method used,
combined with the fact that the production of the
work extended over a period of years, and that

the faulty masonry of the wall afforded insuffi-

cient protection against damp, accounts for the
ruined state in which the subject now exists.

Germany has produced the most distinguished
fresco painters in modern times, and Cornelius
has established his fame by his grand fresco
pictures in the Glyptotheca in Munich. Schnorr
is also distinguished in this line, and the Villa
Massimi, near Rome, is a fine monument of
contemporary German art, as Overbeck, Schnorr,
and Feith painted the three rooms in fresco.

Fresco painting was long disregarded, when all

noble and grand conceptions seemed to have fled

from the art ; and it is only in recent times that
it has been taken up again, chiefly by the Ger-
mans. Several works of this kind have been
executed in the British Houses of Parliament.
See Art ; Mur.^l Decoration ; Painting.

Frescos, Boscoreale. See Metropolitan
Museum of Art.

Fresh-air Work, a form of benevolence
or helpfulness: in this particular the taking of
poor children from the tenements and slums of

large cities to the country or seashore for recre-

ation. It is said to have originated in 1849,

when William A. Muhlenberg of New York
s'?nt a large number of poor children and in-

valids to the country for short vacations. The
first general fresh-air societies were organized in
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1874, and since then a number of ncwpapcrs have
inaugurated fresh-air funds. There are now
societies in 38 cities and 14 fresh-air organiza-
tions in New York, In Europe, Switzerland was
the first to take up the movement in 1876. In
1895 there were 73 fresh-air colonies in that

country. Nearly all European countries and
Argentina in South America have taken up the

work. Consult, 'Fresh Air Charity in the
United States' (1807).

Fresh-water Insects. Insects are essen-
tially creatures of the air and the land

;
yet a

considerable number pass the whole or the

greater part of their lives in rivers, lakes, and
ponds. Among insects aquatic in all stages we
can distinguish between those which glide or

skate over the surface of the water, diving not
at all, or only exceptionally, and those which
habitually dive and swim through the water
after the manner of fishes. The most typical

of the surface-dwellers are the bugs of the fam-
ily Hydrometridx. See Pond-sk.-\ters.

Among the Coleoptera the whirligig beetles

(Gyriiiidcr) frequent the surface of ponds and
brooks where they may be seen in small com-
panies, performing a whirling, mazy dance over
the surface-film. These insects, when they dive,

carry down with them a small air-bubble; en-

closed in a film between the tip of the wing-
covers to the hinder end of the abdomen. They
are not, like the pond-skaters, completely envel-

oped in air while under water. The beetles of a

nearly related family {Dyticidtc), well called

"diving-beetles," belong to the group of insects

which live habitually submerged. Their con-
tours are admirably adapted for motion through
the water, but there is no dense hairy covering
to ensure the formation of an air-bubble and
the breathing is provided for in quite another
way. The abdominal spiracles open on the
upper surface of the segments, which are com-
pletely covered by the wing-cases when the
wings are shut. The wing-cases being convex
and the upper surface of the abdomen depressed,
a considerable amount of air is enclosed, allow-
ing the insect to remain submerged for some
time.

Another mode of adaptation to life in the
water is shown by the water-scorpions (AV/>i-

dcc). They are provided with a pair of long-
grooved appendages at the tail-end of the body

;

these can be closely pressed together and form
a tube, the tip of which pierces the surface-film
and conveys a supply of air to the spiracles.

These insects, like the allied "water-boatmen"
{Notoneclidw), have w-ell-developed wings, and
make excursions by night to new watery dwell-
ing-places.

Many insects lead an aquatic life only during
their larval stage. Naturally enough, however,
such insects when adult are to be found flying
chiefly in the neighborhood of water in which
they will lay their eggs— the May-flies and
midges for example. The contrast between the
conditions of the larval and the iniaginal life

in such cases is most striking, and can only
have been brought about by slow degrees. A
certain amount of moisture in the earth is neces-
sary to the well-being of many burrowing larvK,
while some are found in semi-liquid itiud, in de-
caying refuse, or in animal excrement. In such
surroundings breathing through the lateral spira-
cles becomes impossible, and we find that access

to the air-tubes takes place only by one or two
pairs of spiracles near the head or tail-end of
the body, sometimes opening through "respira-

tory trumpets" whose e.xpanded mouths can be
thrust out of the clogging surroundings of the
mud or refuse into the fresh air, while the grub
remains concealed and continues to feed. A
similar suppression of most of the spiracles,

with the development of a tubular process at the
tail end of the body in connection with the tra-

cheal system, is the adaptation by which many
aquatic larva; breathe— for example, the grub
of the mo.S(|uito. The families of insects nearly
related to these have larva; which live in mud
and damp earth, and this suggests that it was
from the shores that the waters were invaded
by these insect-hosts.

But there is another division of aquatic
larvae still more perfectly adapted to life in the
water. The grub of the gnat or the drone-fly
needs to rise to the surface at intervals and
pierce the film with its air-tulje in order to get a
fresh supply of oxygen. But the pupa of the
sand-midge, with its tubular gill-filaments, or
the larva of a May-fly with its tracheal gill-plates,

can remain in the water throughout its life,

drawing, as do the fishes, sufficient oxygen from
the dissolved air. It is interesting to notice that
within the limits of a single and restricted order— the dragon-flies— we find some larvse breath-
ing by means of tracheal gill-plates, and others
taking supplies of water into the hind-gut over
whose walls run branching air-tubes; while in
the final nymph stage the thoracic spiracles are
open, and the insect raising the front part of its

body above the surface, breathes through them
after the manner of an imago. These various
adaptations to an aquatic life within a single
group indicate clearly that the habit of living^
in water is not primitive among insects, but
that it has become acquired by different races
at different times in the course of the develop-
ment. It may be presumed that larva; with the
more perfect adaptations for breathing when
submerged— leaf-like or thread-like gills— are
older inhabitants of the water than those which
have to rise periodically to the surface to take
in a supply of air.

Fresh-water Mussels, bivalved mollusks
that dwell in lakes and rivers ; river-mussels, or
river-clams. They belong to the family Union-
id(r, allied to the cockles, which has a large and
thick foot, no byssus, siphon short (when
present), and a parasitic embryonic growth. The
shells are equivalve, varying according from
thin and smooth to very thick, rugose and
knobbed; the liinge variable (in Anodonia hav-
ing no hinge-teeth) ; and the interior always
thickly nacreous, making it useful in the arts

as "mother of pearl," and often producing fine

pearls. The family is world-wide in its distribu-

tion and includes about a dozen genera, two
of which (L'nio and Aiwdoiita) occur in most
parts of the world. These mollusks dwell in-

rivers and ponds, and vary greatly according
to the character of their home, whereby a great
number of supposed species have been named
that are now known to be merely varieties of
the .same stock resulting from different environ-
ment. They stand upright in the sand on the

blades of the shell, so that the heavy hinge
margin receives any blow from drifting stones,

or other harm ; and slowly move about, sucking
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in the minute animal and vegetable organisms
upon which they feed. (See Pelecypoda.) The
development of their young is most unusual.

The eggs when ejected from the ovaries are

caught in the gills of the mother and are sus-

tained by a nutritive mucuslike secretion, until

they reach a certain degree of age, when they
become "glochidia."

They then have a larval shell, provided with
strong hooks, and possess a long filament. After
a period they are expelled through the exhalent
siphon into the water, and this ejection may be
timed to the passing of a small fish, to whose
body if they touch it the glochidia at once cling

by means of the hooks. Should they miss strik-

ing against a fish when thrown out the embryos
sink and lie upon the bottom with their shells

gaping and the filament floating upward. There
they remain until a "host" comes within reach;

but this must soon happen or they will perish.

The glochidia of Uiiio usually become attached

to the gills ; those of Anodonta to the skin or
the fins. In this position they become over-
grown by the skin or mucous membrane of their

host, and are nourished by his juices. This goes
on for about lo weeks, during which time the
glochidium has been metamorphosed into a
young normal mussel, drops off and begins the

ordinary course of life. Their life is probably
long.

Mussels abound in all the rivers of the United
States and were extremelj- numerous and varied

in those of the Mississippi ; and they entered
very largely into the fare of the native red men,
as is attested by the large refuse-heaps of their

shells to be found in all the river courses. It

was long ago discovered, however, that these

shells yielded pearls of great beauty and price

(see Pearl), while the mother-of-pearl of many
species was marketable for the manufacture of

buttons and similar articles. The result has
been a serious depletion of the mussels of many
parts of the Middle West, and nearly an extinc-

tion of some species.

Fresnel, fra-nel, Augustin Jean, French
physicist: b. Broglie, France, lO May 1788; d.

Viile d'.\vray, near Paris, 14 July 1827. He
was educated at the Ecole Polytechnique, and
early devoted himself to the practice of civil

engineering. In 1815 he became distinguished

as the discoverer of the polarization of light, and
in 1823 was elected a member of the Academy.
He made important researches respecting the

wave theor}' of light. The result of his great

discovery is shown in the system of lens light-

ing apparatus, which has changed the mode of
lighthouse illumination over the whole world,
and is universally known as the "Fresnel
system." In 1825 Fresnel was elected F. R. S.

of London, and in 1827 received the Rumford
medal of the society.

Fresnel's Surface. See Light.

Fresnillo, fres-nel'yO) Mexico, a city in

the State of Zacatecas. It has a spacious square,

with a costly fountain in the centre, and contains
several large churches. In its vicinity are the

celebrated mines of Fresnillo, reckoned among
the most productive in Mexico. Pop. 13,000.

Fresno, Cal., a city and county-seat of

Fresno County, situated on the San Francisco
& S. J. v., the Southern P., and Atchison, T. &
S. F. R.R.'s. The city is an important fruit-

growing centre, the raisin trade alone being
valued at $3,000,000 annually. Other important
industries are the cultivation and exporting of
oranges, grapes, and olives, besides a large live-

stock trade.

Fresno was settled in 1872, became the coun-
ty-seat in 1874, and received a charter as a

city in 1885. The government is controlled by
a mayor, chosen every four years, a municipal
council, and other administrative officials. The
assessed property valuation is about $6,000,000.

Pop. (1900) 12,470.

Freiind, froint, Herman Ernst, Danish
sculptor: b. Uthlede 15 Oct. 1786; d. 30 June
1840. At first a blacksmith, he studied at the
Copenhagen Academy of Fine Arts, won the
Academy's large gold medal with allowance for

foreign study, and resided in Rome, where he
was greatly assisted in artistic progress by Thor-
waldsen and executed his 'Mercury' and <Luke.'

His conspicuous successes were produced in the
domain of Norse mythology, to which field be-
longs his Ragnarok frieze, done in 1827 for the
Christianborg Palace, where it was nearly de-
stroyed by fire in 1884, and later restored by
Ginding. Further works by him are *Eury-
dice,' 'Thor,' and *Mimer and Bolder Consult-
ing the Noms.' See Life by Victor Freund
(1883).

Frey, fri, Albert Romer, American author:
b. N. Y. 17 Feb. 1858. He is secretary of the
Shakespeare Society of New York and has writ-

ten in refutation of Ignatius Donnelly's 'cipher'

theory of Shakespearian authorship. Among
his other writings are 'William Shakespeare and
alleged Spanish Prototypes' (1885); 'Soubri-

quets and Nicknames' (1887).

Frey, Emil, Swiss president: b. Arlesheim,
near Basel, 24 Oct. 1838. While in the United
States in 1861 he enlisted as a sergeant in the
Federal army, was taken captive at Gettysburg
and confined in Libby prison. He returned to

Switzerland in 1865, there becoming prominent
as a journalist, and was minister from Switzer-
land to the United States 1882-7. He was
elected president of the Swiss Confederation
14 Dec. 1893. He is a noted advocate of edu-
cational progress and reform and has been prom-
inent in the furtherance of public works and
of army improvement.

Frey, Heinrich, German anatomist and
zoologist: b. Frankfort-on-the-Main 15 June
1822: d. Ziirich 17 Jan. 1890. He began his

studies at Bonn in 1840, and continued them
up to 1845 at Berlin and Gottingen, when he
took the degree of Doctor in medicine and at

the last named university became assistant pro-
fessor of physiolog}'. In 1848 he was appointed
professor of histology and comparative anatomy
at Ziirich. He was considered one of the first

microlepidopterologists of Germany. The range
of his published works is wide. He wrote a
'Text-Book of Zootomy^ (1847) ; 'An Intro-

duction to the Study of Invertebrates' (1847) ;

several works on histology, a book on the micro-
scope, and an elaborate account of the lepidop-

tera of Switzerland.

Freyberg, fri'berg, Konrad, German
painter: b. Stettin 14 May 1842. He studied at

the Art Academy of Berlin and entered the

studio of Steffecks. applying himself to the de-

lineation of military subjects, especially cavalry
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scenes. His canvases are small, but his portraits

of the mounted troops are finished and elegant.

He has painted in this style many of the prin-

cipal figures in the Franco-Prussian War.
Among liis works may be mentioned 'Prince
Karl of Prussia with his Staff' (1872) ; 'Group
of Officers of the Guard' (1875) ; 'Royal Hunt
at Letzlingen' (1881); 'Prince Frederick of
Hohenzollern at the head of the Second Regi-
ment of Dragoon Guards' (1885).

Freybnrg. Sec Freiburc.

Freycinet, Charles Louis de Saulces de,

shiirl loo-e de soos de fra-se-na, French
statesman: b. Foix (Arii'ge) 14 Nov. 1828. He
was trained as an engineer, and held several

important appointments, being associated w^ith

Gambetta in the war department in 1871. He
was elected to the senate in 1876, and became
minister of public works in the following year.

He was minister of foreign affairs and president
of the council 1879-80, and these posts he held
on several subsequent occasions. In 1888 he
became minister for war, and continued to hold
that office for five years, during two of which
(1890-2) he was also premier. In 1893 be had
to resign owing to the Panama scandals. As
head of the w-ar department he did much to

strengthen and develop the French army. He
is the author of several important works on en-

gineering and sanitation, and of 'La Guerre en
Province pendant le Siege de Paris' (1871). In
1890 he was elected to the French Academy.

Freytag, Gustav, goos'taf frl'tag, German
author: b. Kreuzburg, Prussia, 13 July 1816; d.

Wiesbaden 30 April 1895. His first dramatic
composition was 'The Bridal Tour,' a comedy
(1844) ; it was followed by a little one-act trag-

edy, '.The Savant' (1844), and by a small vol-

ume of poems, 'In Brcslau' (1845) ; after which
he produced 'The \'alentine' (1846) ; 'Count
Valdemar' (1847), and 'The Journalist' (1853).
Among his works outside of the drama may be
mentioned his great novel of social life, 'Debit
and Credit' (1855; 40th ed. 1893);. 'Pictures
from the German Past' (1859); 'The Lost
MS.' (1864; 23d ed. 1893) ; 'Die Ahnen' ('An-
cestors'), a cycle of six stories portraying the
German civilization from the beginning of his-

toric times; and 'Charlemagne' (1894).

Fri'ar, from the French frcrc, Latin {rater,

signifying brother, is a name common to the
male members of any religious order. Thus the
Capuchins were originally called Friars Hermits
Minor, and the Observants Friars Observants.
The term, however, is more exclusively applied

to those of the mendicant orders ; of which the
four chief w'ere the Dominicans (Black Friars),
Franciscans (Gray), Carmelites (White), and
Augustinians.

Friar-bird, a familiar woodland bird of
Au.<;tralia, of moderate size, with brownish-drab
plumage, head and neck bare of feathers and a
cowl-like neck-ruff. It is an aberrant form of
honey-eater (Mcliphagidcc), some 16 species, all

of the Malayan and Australian regions are
grouped in the genus Philemon, of which the
present species is named P. corniculatus, in ref-

erence to a horny excrescence upon the base of
the culmen of the beak. Its loud cries and
other peculiarities have given it many local

names, such as 'monk,' 'leatherhead,' 'poor
soldier,' 'pimlico,' and 'four o'clock.'

Fribourg, or Freiburg, Switzerland, a
town picturesquely situated on the Saane, which
is here crossed by a magnificent su.spension
bridge, 905 feet long. It is partly surrounded
with wails and towers, and among the chief
buildings are the Church of St. Nicholas, a hand-
some Gothic structure, with a spire 240 feet high,
and one of the finest organs in Europe; a town-
house with a lime-tree near it, which was planted
in 1476, on the day of the battle of Morat (Mur-
ten), the cantonal university, founded in 1889,
and a Jesuit college. A gorge close to the town
is crossed by a second suspension bridge, 689
feet in length and 317 feet high. Pop. (1900)
15,794-

Frick, Henry Clay, American manufac-
turer: b. West Overton, Pa., 19 Dec. 1849. He
began commercial life in a small coke business,
which grew to be the largest in the country, and
is now president of the H. C. Frick Coke Co.
He was prominent as instrumental in putting an
end to the Homestead Strike (1892) and has
been president of the Carnegie Steel Co.

Friction, the resistance which opposes the
sliding or slipping of one body relatively to
another body with which it is in contact. It is

doubtless chiefly due to the minute irregularities
that exist upon the surfaces in contact, the
motion being opposed by the interlocking of
these irregularities. Two kinds of friction may
be recognized: (i) "Static friction," between
bodies that are relatively at rest, and (2) "Ki-
netic friction," between bodies that are actually
slipping over each other. Static friction is meas-
ured by the force that is required to just cause
one body to move upon the other, when the
two are pressed together by a certain definite

pressure ; and the ratio of this force to the pres-
sure with w-hich the bodies are held in contact
is called the "coefficient of statical friction."

Kinetic friction is measured by the force that
is required to maintain one of the bodies that
are in contact, in a state of uniform motion
with respect to the otiier one ; and the ratio
of this force to the force with which the bodies
are pressed together is called tlie "coefficient of
kinetic friction." The coefficient of static fric-

tion between two given substances may be deter-
mined by causing a weight composed of one
of the substances to rest upon a smooth plane
composed of the other substance. If the plane
is nearly horizontal, the weight will not slip

upon it ; but by increasing the angle of inclina-

tion, a position will be found for the plane, such
that the weight is just on the point of sliding.

The angle that the plane then makes with the
horizontal is called the "angle of repose" of the
pair of substances of which the plane and
the weight are composed ; and it may be shown
by the elementary principles of mechanics that
the coefficient of statical friction for these sub-
stances is numerically equal to the natural tan-
gent of the angle of repose. Following are a
few coefficients of statical friction, as given by
Rankine : Wood upon wood, dry, 0.25 to 0,50

;

leather on metals, dry, 0.56: leather on metals,

greasy, 0.23; metals on metals, dry, 0.15 to 0.20.

Rennie found somewhat larger values for the co-
efficient between metals. Thus for statical fric-

tion between dry surfaces, he found : Steel on
cast iron, 0.33 for ordinary loads ; and for sim-
ilar loads he found 0.22 for brass upon cast iron.

Coefficients of kinetic friction are smaller than
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the coefficients of statical friction between the

same substances, and all friction is greatly
diminished by introducing oils or other lubri-

cants between the rubbing surfaces. In kinetic

friction between surfaces that are smooth and
well lubricated, the results depend far more
upon the nature of the lubricant than they do
upon the nature of the rubbing surfaces ; and
they are also greatly dependent upon the method
by which the lubricant is applied. When a

journal is lubricated by means of a pad placed
underneath it, the friction may be more than
six times as great as when the same journal
is run in a bath of the same oil. Speed also

has a great influence upon the amount of fric-

tion developed. Morin's "laws of friction,"

given in 1831, are as follow-s: (i) The co-

efficient of kinetic friction is independent of the

pressure with which the rubbing surfaces are
pressed together; (2) the coefficient of friction,

and the total friction, are independent of the

areas in contact, so long as the total pressure
between the two rubbing bodies is constant ; and
(3) the coefficient of friction is independent of
the velocity, although static friction is greater
than kinetic friction. These laws, which are

often given in te.xt-books and elsewhere as
reliable presentations of the known facts, are
now known to be exceedingly imperfect. Morin
gave them for ordinary conditions of shafting
and journals, where no special care has been
taken with the journals, and no artificial means
have been provided for the free supply of oil.

It is now certain that they cannot be assumed
to apply under other conditions, and it has been
pointed out that "there are many conditions
under which they lead to the wildest kind of
error.'* The phenomena of friction are in reality

quite complicated, and a thorough study of the

subject is necessary before the friction that may
be expected in any given case can be calcu-

lated with even a rough degree of approxima-
tion. Consult: Thurston, 'Friction and Lost
Work' ; Kent, 'Mechanical Engineer's Pocket-
Book.>

"Rolling friction," so called, is not true fric-

tion, in the sense in which the word has here been
defined. It is due mainly to the fact that a wheel
when rolling upon a smooth track or other sur-

face, creates a slight depression by its weight,
and is also slightly deformed itself at the same
time. The energy which is absorbed in pro-
ducing these slight deformations is in consider-
able measure dissipated as heat : but the re-

tardation of the moving body from this cause
is seldom comparable with that due to sliding

friction. For the internal friction of fluids, see

Viscosity.

Friday, the sixth day of the week, so
named from the Anglo-Saxon Frigedag, the day
of Friga, the wife of Odin and the Teutonic god-
dess of love. The Anglo-Saxon is a transla-

tion of the Lat. P'eneris dies, day of Venus,
whence the French Vendredi. Friday. Its re-

ligious associations are varied. According to
the Mohammedans it was the day when Adam
was created, entered Paradise, was expelled
therefrom, the day of his repentance, of his

death, and is to be the day of resurrection. It is

the Moslem "day of assembly" or sabbath. As
the day of Christ's crucifixion it is generally ob-
ser\'ed in the Greek, Latin, and other Christian
episcopal churches as a fast day, and is espe-

cially observed on Good Friday (q.v.). From
the same cause, also, it is regarded among the

superstitious as an unlucky day, and was long
associated in the public mind with the execution
of criminals sentenced to death, which usually
took place on Friday and was commonly called

hangman's day.

Friedel, fre'del, Charles, French chemist:
b. Strasburg 1832; d. 1899. He studied under
Pasteur in his native town and continued his

scientific education at Paris, entering the labora-
tory of Wurtz. In 1869 he was graduated with two
remarkable theses and in 1876 became professor
of mineralogj- in the Sorbonne. He eventually
succeeded Wurtz (1884) as professor of organic
chemistrj- and director of the research laboratorj-

in the Sorbonne, a position he maintained till

his death. His researches are record by him in

254 original memoirs and entitle him to a place
among the foremost scientific men of the 19th
century. His name is especially connected in as-
sociation with James Mason Crafts (q.v.) with
the synthetic method known as the 'Friedel and
Crafts reaction' (q.v.). He published, in addi-
tion to text-books on mineralogy and crystallog-
raph)', 'Cours de Chimie Organique Professe a
la Faculte des Sciences de Paris' (1887).

Friedel and Craft's Reaction, in chemistry,
a synthetic method discovered by the French
chemist, Charles Friedel, in conjunction with
James Mason Craft. This discovery revealed
the action of various chlorinated compounds on
hydrocarbons in the presence of aluminum
chloride. A vast number of varying organic
compounds may thus be produced in any ordi-
nary quantity, for example, triphenyl methane is

a commercial compound, necessary to the pro-
duction of valuable dj-es ; by Friedel and Craft's
Reaction process it can be produced rapidly and
cheaply in any quantitj' required.

Fried'elite, an acid silicate of manga-
nese, containing some chlorine, and crystallizing

in the rhombohedral system, but also occurring
massive. It is rose-red in color, and is found
in a manganese mine at Aderville, France.

Friedericia, fre-da-re'se-a, Julius Albert,
Danish historian : b. Copenhagen 1849. He be-
came assistant librarian of the library of the
L'niversity of Copenhagen in 1891. He has pub-
lished 'Danmarks ydre politiske Historic i

Tiden fra Freden i Lybek til Freden i Bromse-
bro> (1876-81); 'Adelsvoeldens sidste Dage
Danmarks Historic fra Christians IV. 's Dod til

Enevoeldens Indforelse' (1894).

Friedland, fred'lant, Valentin, surnamed
Trotzendorf, German educator: b. Trotzendorf,
Upper Lusatia, Germany, 14 Feb. 1490: d. Lieg-
nitz, 26 April 1556. He became a teacher at

Gorlitz in 1515. He was for many years at the
head of the gymnasium in Goldberg where the
students, at times over i.coo in number, were
organized like a Roman republic, with senate,

consuls, censors, and the like, with Friedland as
perpetual dictator. See Pinzger, 'Valentin
Friedland, gennant TrotzendorP (1825) ;

Losche, 'Valentin Trotzendorf (1856).

Friedland, Prussia, a small town 28 miles
southeast of Konigsberg, on the river Alle. The
Russians under Benningsen were here defeated
on 14 June 1807 by the French under Na-
poleon (q.v.) Pop. (1900) 2,824.
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Friedlander, Friedrich, fred'riH fred'len-

der, Austrian painter: b. Kohljanowitz, Bo-
hemia, 10 Jan. iSj5; d. 1901. Among his works,
which are confined to historical or genre themes
are 'The Death of Tasso' (1852); 'The War
Veterans' (1875); 'News' (1883); 'Distribu-

tion of Wine' (.1884).

Friedlander, Ludwig, lood'vTg, German
classical scholar: b. Konigsbcrg, Prussia, 24 July
1824. His most representative work is 'Typical
Studies in the History of Roman Manners and
Morals' (6th ed. 1889), written in popular style.

'The Remains of Nicanor's Emendations of the
Punctuation of the Iliad' (1850), and like theses,

constitute him an authority in Homeric criticism.

Friedman, fred'man, Isaac Kcthn, Ameri-
can journalist and novelist: b. Chicago, 111., 3
Nov. 1870. He was graduated from the Uni-
versity of Michigan in 1893 and has since been
engaged in newspaper work in Chicago. He has
published 'The Lucky Number,' a collection of
short stories of the Chicago slums (1896) ;

'Poor People,' a novel (1900).

Fricdmann, fred'man, Alfred, German
poet and novelist : b. Frankfon-on-the-Main,
Prussia, 26 Oct. 1845. Among his poems are:

'Merlin,' 'Orpheus' (1874), two ballads ; 'Bib-

lical Stars' (1875), comprising three idylls;

'Love's Fire Test, Angioletta' ; 'Lays of the

Heart' (1888). He is the author of many
novels, including: 'Two Marriages'; 'Suddenly
Rich' (1891); 'The Wild Rose' (1893).

Friedrich, Johannes, frcd'riH yo-han'nes,
German Old Catholic theologian : b. Poxdorf,
Bavaria, 5 May 1836. After studying at the uni-

versities of Bamberg and Munich he entered the

Roman Catholic priesthood in 1859. In 1865 he
became professor of theology in the University
of Munich. At the \'atican Council, 1869-70,

he united with his colleague DOlhnger (q.v.)

in opposing the dogma of papal infallibility, and
when acceptance of the dogma was demanded
by the archbishop of Munich of the faculty of

the Munich University, he with Bollinger de-

clined and was excommunicated. In 1882, how-
ever, he was given another professorship, and
in 1882 was transferred to the philosophical fac-

ulty. He was one of the leaders in founding
the Old Catholic Church, but withdrew from
active leadership in 1878 when the Old Catholic

Synod voted to allow its priests to marry.
Among his many writings are 'Tagebuch wah-
rend des vaticanischen Concils' (1871); 'Zur
Verteidigung meines Tagebiichs' (1872; ;

'Geschichte des Vaticanischen Concils' (1877-

87), and 'Life of Dollinger' (1899-1901).

Friedrich, John, American violin-maker:
b. Cassel, Germany, 1858. Having studied vio-

lin making under Oswald Mockel, he came to

the United States in 1883, and shortly took prom-
inent rank in his calling. In 1893 he obtained
the highest award for violins, violas, and violon-

cellos at the World's Columbian E.xposition.

He has also made bows of very excellent work-
manship, and came to be recognized as an expert
in identifying and appraising rare specimens.

Friedrich, Kaspar David, German painter:

b. Greifswald 5 Sept. 1774: d. Dresden 7 May
1840. He obtained his training in the Copen-
hagen Academy of Fine Arts, and in 1795 set-

tled at Dresden, where he became member and
professor of the Academy. He excelled in de-

picting nature as seen through the psychologic
medium of transitory human moods. Favorite
motifs are the gloom of the forest, night scenes
with moonlight, or storms at sea. The Castle
of Berlin contains two fine examples: 'Abbey in

an Oak Forest on a Winter's Evening,' and
'Pilgrim on the Shore.'

Friedrich, Woldemar, vol'de-mar, German
painter : b. Gnadaii, Saxony, 20 Aug. 1846. He
accompanied the German troops in the Franco-
German War, and thence gained material for

his illustrations in Daheini and in Hiltl's 'Der
franzosi-sche Kricg von 1870-71' (6th ed. 1891).
In 1881 he became professor in the art school
at Weimar and in 1885 in the Berlin Academy.
He executed decorative paintings in Castle Hum-
melshain, Weimar ; the Weimar gymnasium

;

and the booksellers' exchange at Leipsic. He
also painted a series of aquarelles and numerous
genre-works in oils.

Friedrichs, fred'rlHs, Hermann, German
author : b. St. Goar, on the Rhine, Germany,
14 June 1854. He distinguished himself in peri-
odical journalism, and also wrote: 'The Re-
venge of the Bayadere' (1880), a lyric; 'Love
Ordeals' (1888), a volume of stories; and
"Forms and Passions' (1889), a book of poems.

Friendly Islands. See Toxga.

Friendly Societies in America. See Fra-
TERNAL SOCIETIES IN A.MERICA.

Friendly Sons of Saint Patrick, Philadel-
phia, Pa., organized in 1790 as the Hibernian
Society. The first president was Hon. Thomas
McKean, a signer of the Declaration of In-

dependence. Among other prominent members
of the society have been Gen. Walter Stewart,
Commodore John Barry, Gen. Edward Hand,
Col. Francis Nichols, Col. Thomas Proctor,
Hon. Thomas Fitz Simons, and Gen. Andrew
Jackson. The organization still exists, has a
membership of over 600, and has in its treasury

$75,000 or $80,000. In December 1897 the name
Hibernian Society was dropped and that of the
Friendly Sons of Saint Patrick adopted. The
latter name had been borne by a Philadelphia
society which was organized in 1771 and went
out of existence sometime after 1805.

Friendly Sons of Saint Patrick, Society of
the. New York city; founded in 1784. To-day,
as at all times during its long existence, it

numbers in its membership a great many of the

most eminent merchants and professional men
of New York. .-Kmong its presidents have been
Hon. Richard O'Gorman. Chief Justice Charles
P. Daly, Hon. James T. Brady, Eugene Kelly,^

Hon. Hugh J. Hastings, Joseph J. O'Don-
ohue. David McClure. Samuel Sloan, John D.
Crimmins. Hon. Morgan J. O'Brien, Hon. Jame&
A. O'Gorman, and Hon. James Fitzgerald.

There are no creed or political tests for mem-
bership in the organization.

Friends, The Religious Society of. The
Religious Society of Friends, commonly called

Quakers, had its origin in England about the
middle of the 17th century, and was largely the
result of the ministry of George Fox, who is

often called its founder.
Early History.— George Fox, the son of a

weaver, was born at Drayton, in Leicestershire,

1624. and began his public preaching about the
year 1648. His spiritual views and practical

application of Christian doctrines met a ready
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response in many pious persons (both Church-
men and Dissenters), and bitter opposition from
others whose practices they condemned. His fo'-

lowers increased rapidly, and were known as
"Children of Light," "Children of Truth," and
"Friends of Truth" ; finally adopting the name
"Religious Society of Friends." Among them
were many itinerant preachers ; Fox in his jour-
nal (1654) saj'S, above 60 in number. From the
first imprisonment of Fox in 1649 to 1687
Friends were the objects of almost continuous
persecution. In 1656 Fox computed there were
seldom less than 1,000 in prison. Between the
years 1661 and 1697, over 13,000 Friends were
imprisoned in England, 198 were transported as
slaves, and 338 died in prison or of wounds
received in assaults while attending meetings.
These persecutions were upon various pretexts,

as. the refusal to pay tithes, to swear, or to
remove the hat ; for preaching in public places

;

as disturbers of public worship, for speaking in

"churches" (a practice then not uncommon)
;

and as Sabbath breakers, for traveling to their

meetings on the day called the Sabbath. Many
were apprehended for keeping an unlawful as-

sembly under the Conventicle Act. Scotland,
Ireland, the Continent, and America were early
visited by their ministers.

The first to arrive in New England were two
women, Ann Austin and Mary Fisher, who came
to Massachusetts from Barbadoes in 1656. Afr-T
five weeks' imprisonment and much cruel treat-

ment they were sent back. Stringent law'S were
promptly enacted by that colony to prevent
others from coming and owners of vessels from
bringing them. Regardless of the cruel pen-
alties of these laws, the Quakers continued to

arrive and suffer their infliction. In numerous
instances delicate women were "stripped naked
from the middle up, tied to a cart's tail and
whipped through the town* and thence through
other towns. Four— one a woman— were
hanged on Boston Common. Nevertheless they
increased in numbers and spread to adjoining
colonies.

The first Friends in New Jersey settled along
the Raritan River in 1663. In 1677 over 200
came to this province and founded Burlington.
William Penn joined the society in 1667. In
1681 he and several other Friends purchased
East New Jersey, and in the same year Penn
obtained from the crown the grant of Penn-
sylvania. A few Friends were in the province
Ijefore Penn acquired it, and two shiploads
came in the fall of 1681. The next year Penn
himself came with others, and in less than three
years the colony had a population of 7,000. For
a period of 70 years, and so long as the influ-

ence of Friends predominated, there were no
conflicts with the Indians. At an early date
the society cleared itself of human slavery.

Friends began to protest against it as early as
1688, and for nearly 100 years the agitation was
continued, until "in the year 1787 there was not a
slave in the possession of an acknowledged
Quaker." This was largely due to the labors
of John Woolman, a minister in New Jersey,
whose journal has a literary reputation.

Organization and Discipline.— Fox and his

co-laborers did not have an outward organization
as an object. The organization and discipline

were progressively developed. The first disci-

plinarj' meetings established were held monthly
and were in a sense congregational. Some were

held as early as 1656, but the practice does not
appear to have become general before 1666. The
first yearly meeting appears to have been held
in 1656, the first in London in 1668, but it was
not held there regularly until 1672. The first

yearly meeting in America was held in Rhode
Island in 1661. Monthly, quarterly and yearly
meetings have geographical boundaries ; and
monthly meetings are subordinate to quarterly,

and these to the yearly meeting, which is the

source of discipline, and final judge of all ques-

tions. At stated periods monthly meetings ap-
point a few of their number as "Overseers,®
whose duty it is to have a loving oversight of
the members. Men and women hold separate

meetings for business, although some subjects

are jointly considered. Of late years the prac-

tice of separate meetings has largely been dis-

continued. Elders are men and women chosen
out of the body as "Friends of solid judgment,
prudence, and experience," to sit with the min-
isters and to advise, encourage or caution them
as seems needful. Persons— men or women—
who speak and pray in public to the satisfaction

of the members are, in due time, publicly ac-

knowledged as ministers, or those in whom the

body recognizes the "true gift." Such recog-

nition does not confer upon them any new
powers or authority. All members are embraced
in a set of "Queries" which are answered, some
quarterly—-others annually, by meetings for

discipline. These have reference to love and
unity ; attendance upon meetings ; consistency in

speech, behavior, and apparel ; oaths, military

service and fraudulent business ; moderation in

trade and living, and just payment of debts; en-
coitragement of a stated or paid ministry; care

of the poor and education of children ; and
keeping records of births, deaths and marriages.
(The answering of "Queries" has been discon-

tinued in many meetings.) Meetings have no
presiding officer. In those for business a clerk

is appointed, whose duty is to gather and record
the sense or judgment of the meeting as ex-
pressed. No question is settled by a majority
and no vote is taken. Christ is recognized as
"the head over all things to the church."

Distinguishing I'ieix'S.— In the essential doc-
trines of the Christian religion Friends were in

accord with their fellow Christians. The prin-

cipal points in which they differed were:
1. Immediate Divine Revelation. Barclay

('Apology') says: "Nothing is less minded and
more rejected by all sorts of Christians than
immediate divine revelation ; insomuch that once
to lay claim to it is matter of reproach." Again,
"He that affirms himself so led (by the spirit

of God) is, by the pretended orthodox of this

age, presently proclaimed an heretic." Fox
(Journal) says: "I saw that Christ had died
for all men, and had enlightened all men and
women with his divine and saving light. I was
commanded to turn people to that inward light,

spirit and grace, by which all might know their

salvation and their way to God." Friends be-l

lieved that this inward saving light of Christ
was universal and came to both heathen and
Christian.

2. Worship and Ministry. Barclay (* Apol-
ogy*) says: "All true and acceptable worship to
God is offered in the inward and immediate
moving and drawing of his own spirit. All
other worship, praises, prayers, and preach-
ings, which man sets about in his ow^n
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will, at his own appointment, and can
begin and end at his pleasure are but
superstitious will-worship." Again, «As our
worship consisteth not in words, so neither in

silence as silence; but in an holy dependence of
the mind upon God : from which dependence si-

lence necessarily follows in the first place, until

W'ords can be brought forth which are from
God's spirit." Hence silence is the basis of
meetings for worship, which can be, and often

are, held without a minister or any vocal service.

Neither ministers, nor others, are supposed to

break this silence without an immediate opening
of a subject, and a sense that the Lord requires

the delivery of the message revealed. No special

training or educational qualifications are con-
sidered necessary for the ministry, and no con-
sistent "Quaker" minister accepts pecuniary com-
pensation for services in that capacity. Accepting
literally the command of Christ to his apostles,

"Freely ye have received, freely give," Friends
refuse to pay tithes or in other ways to con-
tribute to tlie support of a paid ministry.

3. Sacraments. Sacraments require the ser-

vices of a priest or minister. Friends denied
this necessity, rejecting all types and outward
ordinances. They taught that the only saving
baptism was that of the Holy Spirit, and that

the true communion was not partaking of bread
and wine, but the spiritual "eating of the flesh

and drinking of the blood" of Christ. They held
that marriage was the Lord's joining of man
and woman, and therefore was not performed
by man— men were but witnesses.

4. War, Oaths, etc. Friends have always
maintained that war and oaths were inconsistent

with Christianity, being forbidden by Christ and
his apostles in the New Testament. Consistent
members refuse to perform military service or
partake in war-like preparations. They refuse

oaths in civil courts or elsewhere as forbidden
by Christ's language, "Swear not at all." In
their early history they suffered much on this

account. They decline the use of complimentary
titles and language, believing they proceed from
pride and tend to foster it. They refuse the
complimentary use of the plural pronoun to a
single person, although the "thou" and "thee"
to judges and magistrates has often resulted in

suffering. They use the numerical language of
Scripture instead of the names of months and
days in honor of heathen deities. Their plain-

ness of dress is a testimony against pride, and
any uniformity the result of a refusal to change
its style at the dictates of fashion.

Present Condition and Membership.— With
some unimportant exceptions the society main-
tained a practical unity until the year 1827. At
that time a separation occurred in Philadelphia
Yearly Meeting and later in others. Since then
two distinct bodies have claimed the title "Re-
ligious Society of Friends," commonly distin-

guished by the names "Hicksite" and "Ortho-
do.x," although not recognized or officially used
by either body. The name "Hicksite" came from
Elias Hicks, a talented and popular minister of
Long Island, whose ministry was the immediate
cause of the schism. The Orthodox party hold
that unsound doctrines caused the separations.
The followers of Hicks, admitting differences in
doctrines, contend that the real cause was not
so much these differences, as an arbitrary ex-
ercise of authority by the Orthodox party. Quo-
tations from Hicks establish the contention that

the divinity of Jesus Christ, the doctrine of
atonement, and the inspiration and authority of
the Bible were denied or questioned. There were
probably some grounds for the charge of an
arbitrary spirit on the part of the Orthodo.x. In
the separations, two thirds of Philadelphia and
New York Yearly Meetings were of the "Hicks-
ite" party, and in Baltimore four fifths ; in Ohio
they were about evenly divided, while in Indiana
Hicks had comparatively few sympathizers. No
separations occurred in New England or North
Carolina meetings, they continuing to be identi-

fied with the Orthodox bodies, which were offi-

cially recognized by London Yearly Meeting.
There are (190,3) seven yearly meetings of

"Hicksite" Friends: Philadelphia, Baltimore,
New York, Genesee (Canada), Ohio, Indiana,
and Illinois, numbering about 21,000 members.
Tliey are connected by epistolary correspond-
ence. Their principal schools are Swarlhmore
College, and the George School in Penn.syl-
vania. Friends Central in Philadelphia, and sim-
ilar schools in New York and Baltimore. 'The
Friends Intelligencer,' an ably conducted weekly
paper, is published in Philadelphia.

Several of the Orthodox yearly meetings
have experienced separations. Joseph John
Gurney of England, a wealthy and educated
minister and voluminous writer, expressed views
which many in England and America regarded
''. subversive of some always held by the society.

Prominent among those in America who opposed
his views was John Wilbur, a minister in New
England. This resulted in a division in that
Yearly Meeting in 1845, which was followed by
one in Ohio in 1854. These, and later separa-
tions in others, resulted in two distinct bodies
of Orthodo.x Friends w'ithin the limits of si.x

yearly meetings, including Canada. They have
been distinguished by the respective names,
"Gurney" and "Wilbur," and the terms "Pro-
gressive" and "Conservative." In Ohio the
"Conservative" body was the larger, and in each
of the others the smaller. London gave its official

recognition to the "Progressive" bodies. There
are now 13 of these, connected with each other
and with London and Dublin Yearly Meetings
by correspondence: New England, New York,
Canada, Baltimore, North Carolina, Ohio, Wil-
mington (Ohio), Western, Indiana, Iowa, Kan-
sas, Oregon, and California. Total membership
in America about 88.500.

The six "Conservative" yearly meetings are:
New England, Ohio, Canada, Western (Ind.),
Iowa, and Kansas. These annually exchange
epistles. Their membership is about 4,500.

Philadelphia occupies a unique position, not
being connected with either of these groups of
related yearly meetings. That its sympathies
were with Wilbur against the views of Gurney
was shown by the recognition of the "Wilbur"
Friends in Ohio. Later, in the interest of peace,
Philadelphia ceased correspondence with all

yearly meetings, and has never regularly re-

sumed it. The membership is about 4.500.
Within most "Progressive" yearly ineetings
paid pastors, prescribed services, singing, instru-

mental music and revival methods have been
introduced ; until, in many localities, the so-called
"Friends Churches" more nearly resemble
"Methodists" than "Quakers." These yearly
meetings have organized "The Five Years Meet-
ing." held periodically as the name indicates,

having advisory rather than legislative powers.
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Most of them have recently adopted a "Uniform
Discipline." The principal schools of Orthodox
Friends in America are: Haverford College,

Pennsylvania ; Earlham College, Iowa ; Guilford
College, North Carolina ; Pacific College,

Oregon ; Westtown Boarding School, Pennsyl-
vania ; Friends Select School, Philadelphia

;

Friends Boarding School, Providence, R. I.

;

Friends Boarding School, Barnesville. Ohio.
Their principal periodicals are: 'The Friend,'

Philadelphia (weekly), in its 77th year of con-
tinuous publication of uniform size and style;

'The American Friend,' Philadelphia (weekly),
organ of the Progressive Yearly Meetings.

STATISTICS.
London Yearly Meeting 17,476
Dublin Yearly Meeting 2,528
Australasia 550
Continental: Norway, Denmark, Ger-
many, France, Turkey 247

Total abroad 20,801
In Amertca.

Hicksite Friends 20,773
Progressive Friends 88,401
Conservative Friends, about 4,500
Philadelphia Yearly jleeting, about 4.500
Primitive F'riends, about 225

Total in America 118,399
Total in foreign countries 20,801

Total in the world 139,200

Bibliography.— Barclay, 'Apology' (1678);
Evans, 'Exposition of Faith' (1827) ; 'Friends'
Library' ( 14 vols. 1837-50) ; Fox, 'Journal'

(1694) ; Gurney, 'Observations on Distinguish-
ing Views and Practices' (1824) ; Hodgson,
'Society of— in 19th Centurv' (1876): Jannev,
'History of (1859) : 'Life of Thomas Ellwood'
(1714) ; 'Passages from Life and Writings of
William Penn' ; Sewel, 'History of Rise'

(1722) ; Sharpless, 'Quaker Experiment in Gov-
ernment' (1898) ; Smith, 'Catalogue of Friends
Books' (1867) ; Thomas. 'Historv of, in Amer-
ica' (1895); Wilbur, 'Journal' (1859); Wool-
man, 'Journal.' Edwix P. Sellew,

Publisher of ' T!ie Friend,^ Philadelphia.

Fries, fres, Elias Magnus, Swedish bota-

nist: b. Smaland, Sweden, 15 Aug. 1794; d.

Upsala 8 Feb. 1878. In 1834 he was called to

the chair of practical economics at Upsala, with
which in 1851 that of botany was conjoined.
Fries introduced into Sweden the morphological
theory in his 'Systems of the Vegetable World'
(1825). His work on 'Mycology' (1820-32)
was long the standard work on the classification

of fungi, of which he gave a relatively com-
plete catalogue in 'Scandinavian Flora'

(1846-9). He wrote a series of useful books on
the Hymcnomycet(€, on lichens, and on the flora

of Scandinavia, more particularly of Sweden.
Among his monographs is one on the 'Hier-
acicae' (1848). In 1851 Fries was appointed
director of the botanical museum and garden at
L^psala, and in 1853 rector of the university.

Fries, Jakob Friedrich, yii'kob fred'riH,

German philosopher : b. Barby, Prussia, 23 Aug.
1773: d. Wartburg, Germany, 10 Aug. 1843. He
is a link between Kant's system and the so-called
historical school. 'The New or Anthropologi-
cal Critique of Reason' (1807) is his most im-
portant book. He wrote 'Handbook to Psychi-
cal Anthropology' (1820); 'System of Meta-
physics' (1824), etc.

Fries, John, American insurgent: b. 1764;
d. 1825. When in July 1798, Congress voted a

direct tax of $2,000,000 the federal officers who
were sent to Pennsylvania to collect the State

quota of $237,000, were resisted by a party of
opposition which Fries had rallied from among
the Germans of Montgomery, Lehigh, Bucks and
Berks counties. At Bethlehem, 7 March 1799,

the United States marshal was compelled by
this party to release 30 prisoners who had been
arrested for refusing to obey the law. The "re-

bellion" was at length put down by the militia

which President Adams ordered out, and among
those captured was Fries, who was subsequently
twice tried and on each occasion sentenced to
death. In April 1800 he was pardoned by Pres-
ident Adams, who at the same time proclaimed
an amnesty to all concerned in the "rebellion."

Friese, fre'ze, Richard, German painter:

b. Gumbinntn, E^st Prussia, 15 Dec. 1854. He
studied at Berlin, and traveled in the East, as

well as northward within the Arctic Circle. He
is now considered one of the best of German
animal painters, and is equally successful in de-

picting the lion in the desert and the deer in a

German forest. In 1886 he was awarded a

gold medal by the Berlin Academy, of which
body he was elected a member in 1892. His
most famous works are: 'Lions Surprising a
Sleeping Caravan' (1884), in the Dresden Gal-
lery; 'On the Bredszell Moor' (1895), in the
Konigsberg Museum.

Friesland, frez'Iand, or Vriesland, fres'-

lant, a province in the Netherlands, bounded
partly by the German Ocean and the Zuyder Zee.

It is generally flat, and parts of it are below sea-

level, being protected by dykes. Excellent
horses, the best in Holland, cattle, and sheep
are reared, and cattle and other agricultural

produce are sent to England. It is sometimes
called West Friesland, to distinguish it from
East Friesland, now the district of Aurich in

Hanover. It is divided into three districts—

'

Leeuwarden, containing the capital of same
name, Sneek, and Heerenveen. Area, 1,281

square miles. Pop. (1901) 345,004. See Neth-
erlands.

Frieze, Henry Simmons, American edu-
cator: b. Boston 15 Sept. 1817; d. Ann Arbor,
Mich., 7 Dec. 1889. He was graduated from
Brown University in 1841, was instructor there
from 1841-5, and in the grammar-school con-
nected with the university 1845-54, "ind from 1854
professor of the Latin language and literature in

the Universil}' of Michigan, of which in

1869-71 and 1880-1 he was the acting president.

He did much to promote the interests of the
university, obtaining for it a State appropriation
of $75,000 and an important library in political

science. He published: an edition (i860) of the
'^Eneid,' and (1867) of the <Ars Rhetorica'

;

and 'The Story of (jiovanni Dupre' (1886).

Frieze, (i) the architectural term for that
part of an entablature between architrave and
cornice or any similar position, in a work of
structural decoration. It is often enriched with
figures of animals, etc., in relief, and is some-
times divided into triglyphs and metopes. One
of the best known examples is the Panathenaic,
frieze around the cella of the Parthenon. (See
Architecture.) (2) The name of a thick
woolen stuff or cloth w'ith a nap on one side,

in use since the 14th century for heavy outer
garments. Frieze is largely made in Ireland,
whence considerable quantities are exported.
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Frigate, the designation in the days of

wooden war vessels of a full-rigged sUip with

two decks, and so distinguished from a ship

of the line which had three. Frigates were

usually fast sailers, mounted with 28 to 60 guns,

and were employed as scouts and as cruisers, to

convoy merchantmen, etc. With the introduc-

tion of armor-clad war vessels the term frigate

has been superseded by that of cruiser, but a

large full-rigged merchantman is still sometimes

so called. The name originally was used in the

^lediterraneau to designate a long, swift vessel

propelled by oars and sails.

Frigate-bird, or Frigate Pelican. See
M.\N-OK-\\ AR 1I.\WK.

Frill-lizard, a large .Vustralian lizard

(Clilaiiiydosaiiriis l;:iigi) of the family .'Vgamida;,

so called in allusion to the erectile collar or ruff

about its neck. This broad membrane is sup-

ported on each side of the neck by slender rods

from the hyoid bone which extend to its margin
like the sticks of a fan ; and like a fan it may
be folded close against the shoulders or spread

until it stands up all around the back part of

the head ; but this erection can be accomplished
only by opening the mouth widely, and always
accoinpanies a stretching ;.part of the jaws.

The exterior of the frill is of the general gray-

ish-brown of the animal's body, but its interior

or front is scarlet ; and when it is suddenly
spread in the face of an enemy behind the open
hissing mouth, it is calculated to astonish and
frighten the attacker in no small degree, as

seems to be the purpose of the structure. These
lizards are 6 to 8 inches long plus a long, lash-

like tail. They spend their time on trees and
logs, searching for the beetles which constitute

their principal food ; and have an extraordinary
manner, when in haste, of rising and running
upon their hind legs alone. The species has
been extensively described and illustrated by
Saville Kent in his books on the natural his-

tory of tropical Australia.

Fringe-tree {Chionanthus virginica), a beau-

tiful tree of 10 or 20 feet in height, with some-
what oval, smooth, entire leaves, white narrow-
petaled flowers in drooping racemes, and oval,

purple drupes. Its blossoms are not only sug-

gestive of its English name, but of the generic

title of Chionantlius, "blossoms of the snow."
It is found in the United States from latitude

39° to the Gulf of Mexico, and forms an at-

tractive feature in garden shrubbery. In the

southern States it is known as old-man's-beard.

Fringed Dragon, one of the names of the

Australian lizards of the genus Chlamydosawus,
characterized by an erectile neck-ruff. See
Frill-liz.\rd.

Fringillidae, frin-jil'i-de, the finch and
sparrow family, an extensive group of oscine

birds, regarded as the most highly organized of

all birds. The old name Fringilh, applied by
LinnKus to the whole group, is retained only for

the typical genus, represented by the chaffinch

(q.v.). All the fringillines are small, compact
and active, without eccentricity of form or plum-
age, and with organs adapted to an omnivorous
diet, although seeds form the principal part of
the fare. The bill is usually stout and cone-
shaped, varying from a greatly swollen size in

some of the grosbeaks to the slenderness of that

of the goldfinch. The legs are short, and scutel-

late; the feet strong; and the w'ings and tail

do not vary much from normal, but the wing
has a minute outer pri- lary. The plumage is

varied, and i many genera the sexes are unlike.

These birds mainly frequent fields, roadsides,

and woodland: ; and build their nests (often

elaborate structures) in trees, 'n bushes or on
the ground— never in burrov-s, or tree-holes, 01

composed of mud. Their eggs are usually five

in number, and usually are spotted. The fam-
ily includes extremely good singers, and fur-

nishes us not only the canary but many other of

the most popular cage-birds ; aL. many whose
flesh is considered a delicacy. The group is

divided into scores of genera and contains hun-
dreds of species, which predominate in the north-

ern latitudes of the Old World, where many are

resident throughout the year; but they also

abound in all other parts of the world except
Australia. See Evans * Birds' (1900), and for

America the exhaustive monograph by Ridgway
in his * Birds of North and Middle America,*
Part I. (1901). See Bunting, Finch, Gros-
BE.\K, Linnet, Redpoll, Sparrow, and names of
various species.

Frisian, or Friesian, the term applied to a

native and to the language of Friesland. The
Frisians arc descended from a German tribe,

who, at the beginning of the Christian era, oc-

cupied the territory between the mouths of the

Rhine and the Ems, in the modern provinces of

Groningen and Friesland. They became tribu-

taries of Rome under Drusus, and lived for some
time on friendly terms with their conquerors,
but were driven to hostilities by oppression.

They were partially subdued in 47 a.d., and re-

belled again with the Batavians under Civilis.

In the 5th century a host of Frisians joined
the Angles and Saxons in invading Britain.

About the end of the 7th century the Frisians

in the southwest were subdued by the Franks
under Pepin d'Heristal, who compelled them
to accept Christianity. A century later the east-

ern branch of the tribe was conquered and
Christianized by Charlemagne. Their country
was divided into three districts, two of which
were annexed on the division of the Carlovin-
gian Empire to the possessions of Louis the Ger-
man, and the other to those of Charles the Bald.
The latter part was called West Frisia CWest
Friesland), and the two former East Friesia

(East Friesland). The distinctive national

features were gradually lost by assimilation with
their neighbors, and their modern history is

chiefly connected with Holland and Hanover.
The Frisian Language, a Low German dia-

lect, holds in some respects an intermediate posi-

tion between .Anglo-Saxon and Old Norse. Of
all the Teutonic dialects it is the most nearly re-

lated to English. Its ancient form exists in

some remarkable collections of laws, of which
each Gau or district had its own set written in

its own language. The Asegabuch (dating from
1200) was a series of laws valid for all Fries-

land. An almost complete collection of those

laws is to be found in Richthofen's *Friesische

Rechtsquellen' (1840). The modern Frisian is

mostly confined to the peasantry. It is broken
up into three dialects ; the North Frisian on the
west coast of Schleswig, its islands, and Helgo-
land; the Batavian comprising the common
West Frisian, and those of Mulkweren and of
Hindelopen; and the Westphalian, whose vari-
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eties are the East Frisian and those of Rustrin-

gen, Wursten, and Saterland, each of which is

more or less unintelligible beyond the narrow
district in which it is spoken. Among speci-

mens of Frisian literature are, 'Waatze Grib-

berts Brilloft,' a comedy (1712) ; 'It Libben fen
Aagtje Ysbrants,' a novel (1779) ; the writings

of Japicx, Althuysen, the brothers Halbertsma,
Dijkstra, Troelstra, and others. Consult

:

Grimm's 'Deutsche Grammatik' ; the 'Altfries* ;

'Worterbuch' of Richthofen ; Doornkaat Kool-
man's 'Worterbuch der Ostfriesischen Sprache'

;

Van Helten's <Altostfriesische Grammatik'

;

Hewett's 'Frisian Language and Literature.'

Frit. See Fritting Furnace; Glass.

Frith, William Powell, English painter:

b. Studley, near Ripon, 9 Jan. 1819. Since 1840,

when he exhibited 'Malvolio before Olivia' at

the Royal Academy, he has produced a great
number of scenes from Shakespeare, Moliere,
Dickens, Sterne, Goldsmith, etc., besides his

immensely popular pictures, 'Coming of Age in

the Olden Time' (1849) ; 'Life at the Sea-Side'

(1854); 'The Derby Day' (1858); 'The Rail-

way Station' (1862); 'Before Dinner at Bos-
well's Lodgings' (1868— sold in 1875 for

•^,567) ; 'The Private View at the Royal Acad-
emy' (1881), etc. He was commissioned by the
queen to paint the marriage of the Prince of
Wales. He was elected R.A. in 1852, and is a
member of several foreign academies. His
works do not exhibit the highest qualities of
art, but, possibly in part because of this, they
have been extremely popular. Large engravings
have been produced from a number of his pic-

tures. In 1887-8 he published his autobiography.

Fritillziry, in botany, a plant of the genus
Fritillaria, of the lily family, found in the
North Temperate and Arctic zones. The
plants are herbaceous, the leaves simple,
alternate, though sometimes appearing op-
posite or verticillate ; the flowers terminal
and pendent; the perianth campanulate,
of six petals ; the stamens six ; the style trifid.

About a dozen species are known, several of
which are cultivated in gardens, being hardy
and highly ornamental plants. The F. impcri-
alis, or crown imperial, supposed to be a native
of Persia, has large orange or yellow flowers
nodding beneath a terminal tuft of leaves. The
bulb is poisonous, as is that of F. mclcagris,
though in a less degree.

Fritting Furnace, in glass-making, a rever-
Seratory furnace in which the materials for
making glass are calcined (fritted) as a process
preliminary to melting. The object is to effect

a partial union of the salicylic acid and alkali, to
avoid volatilization in the latter in the subse-
quent vitrification. The materials (sand, chall<,

soda-ash, and cuUet) being introduced into the
furnace, the temperature is gradually raised for
three hours. The pasty mixture is stirred, and
the temperature increased to incipient fusion.
The frit is then raked out and transferred to
the melting pot, or is placed in cast-iron trays,
cut into blocks with a spade, and stored away as
frit bricks. See Glass.

Fritz, John, American iron and steel ex-
pert : b. Londonderry, Pa., 1822. He was at first

a machinist in shops at Parkersburg and Norris-
town, and subsequently was a constructor of
rolling-mills, acquiring in the latter capacity an

Vol. 7— 14

authoritative knowledge of iron and steel man-
ufacture. He equipped the Bethlehem iron and
steel works, and was for many years manager
of that well-known establishment. Many meth-
ods of manufacture now in general use were
employed by Fritz among the first in this coun-
try, including the Bessemer process. Several
manufacturers and scientists established in 1902
the award of the Fritz medal to be given for

discovery in the fields of science.

Friuli, fre'oo-le, Italy, a formerly inde-
pendent duchy, consisting, in its widest extent,

of the modern Italian province of Udine, the
Austrian county of Gorz and Gradiska, and the

circle of Idria. It was one of the most impor-
tant duchies of the Longobard Kingdom, and
after the overthrow of that monarchy by
Charlemagne, and even up to the 15th century,

when it was conquered by Venice and its terri-

tories dismembered, it retained a considerable

degree of independence. The inhabitants, called

Furlani, are Italian for the most part, but speak
a peculiar dialect, into which a strong Celtic

element has been introduced. See Italy.

Frobisher Bay, an Arctic inlet opening
westward near the mouth of Davis Strait, at the

southern end of Baffin Land. It is about 200
miles long by above 20 wide, with rugged moun-
tainous shores. It was till Hall's voyage called

Frobisher Strait, being erroneously regarded as

a passage into Hudson Bay.

Froebel, Friedrich Wilhelm August, fred'-

riH vil'helm ow'goost fre'bel, German edu-
cationist : b. Oberweissbach, Thuringia, 21 April

1782; d. Marienthal 21 June 1852. It was Froe-

bel who said, "The clearer the thread that runs
through our lives backward to our childhood,

the clearer will be our onward glance to tlTe

goal" ; and in the fragment of autobiography
he has left us, he illustrates forcibly the truth of

his own saying. The motherless baby who plays

alone in the village pastors quiet house, the

dreamy child who wanders solitary in the high-

walled garden ; the thoughtful lad, neglected,

misunderstood, who forgets the harsh realities

of life in pondering the mysteries of the flowers,

the contradictions of existence, and the dogmas
of orthodox theology ; who decides in early boy-
hood that the pleasures of the senses are with-

out enduring influence and therefore on no ac-

count to be eagerly pursued; — these present-

ments of himself, which he summons up for us
from the past, show the vividness of his early

recollections and indicate the course which the

stream of his life is to run.

The coldness and injustice of the new mother
who assumed control of the household whei. he
was 4 years old, his isolation from other chil-

dren, the merely casual notice he received from
the busy father absorbed in his parish work, all

tended to turn inward the tide of his mental and
spiritual life. He studied himself, not only be-

cause it was the bent of his nature, but because
he lacked outside objects of interest; and to

this early habit of introspection we owe many
of the valuable features of his educational phi-

losophy. Whoever has learned thoroughly to un-
derstand one child, has conquered a spot of firm

ground on which to rest while he studies the
world of children ; and because the great teacher

realized this truth, because he longed to give to
others the means of development denied him, he
turns for us the heart-leaves of his boyhood.
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It would appear that Frocbel's characteristics

were strongly marked and unusual from the be-

ginning. Called by every one "a moon-struck
child" in Obervveissbach, the village of his birth,

he was just as unanimously considered "an old
fool," when, crowned with the experience of 70
years, he played with the village children on
the green hills of Thuringia. The intensity of
his inward life, the white heat of his convictions,

his absolute blindness to any selfish idea or
aim, his enthusiasm, the exaltation of his spirit-

ual nature, all furnish so many cogent reasons
why the people of any day or of any community
should have failed to understand him, and
scorned what they could not comprehend. It is

the old story of the seers and the prophets re-

peated as many times as they appear; for "these
colossal souls," as Emerson said, "require a long
focal distance to be seen."

At 10 years old the sensitive bo3' was for-

tunately removed from the uncongenial atmos-
phere of the parental household ; and in his

uncle's home he spent five free and happy years,

being apprenticed at the end of this time to a

forester in his native Thuringian woods. Then
followed a year's course in the University of

Jena, and four years spent in the study of farm-
ing, in clerical work of various kinds, and in

land-surveying. All these employments, how-
ever, Froebel himself felt to be merely provi-

sional ; for like the hazel wand in the diviner's

hand, his instinct was blindly seeking through
these many restless 3'ears the well-spring of his

life.

In Frankfort, where he had gone intending
to study architecture, Destiny touched him on
the shoulder, and he turned and knew her.

Through a curious combination of circumstances
he gained employment in Herr Gruner's Model
School, and it was found at once that he was
what the Germans love to call "a teacher by the
grace of God." The first time he met his class

of boys he tells us that he felt inexpressibly
happy ; the hazel wand had found the waters and
was fi.xed at last. From this time on, all the
events of his life were connected with his ex-
perience as a teacher. Impelled as soon as he
had begun his work by a desire for more effec-

tive methods, he visited Yvcrdon, then the centre
of educational thought, and studied with Pesta-
lozzi. He went again in 1808, accompanied by
three pupils, and spent two years there, alter-

nately studying and teaching.

There was a year of lectures at Gottingen
after tliis. and one at the University of Berlin,

accompanied by unceasing study and research
both in literary and scientific lines ; but in the
fateful year 1S13 this quiet student life was
broken in upon, for impelled by strong moral
conviction, Froebel joined Baron von Liitzow's
famous volunteer corps, formed to harass the
French by constant skirmishes and to encourage
the smaller German States to rise against Napo-
leon.

No thirst for glory prompted this action, but
a lofty conception of the office of the educator.
How could any young man capable of bearing
arms, Froebel says, become a teacher of children
whose Fatherland he had refused to defend?
how could he in after years incite his pupils to
do something noble, something calling for sacri-
fice and unselfishness, without exposing himself
to their derision and contempt? The reasoning
was perfect, and he made practice follow upon

the heels of theory as closely as he had always
done since he became master of his fate.

After the Peace of Paris he settled down for

a time to a quiet life in the mineralogical mu-
seum at the University of Berlin, his duties be-

ing the care, arrangement, and investigation of
crystals. Surrounded thus by the exquisite for-

mations whose development according to law
is so perfect, whose obedience to the promptings
of an inward ideal so complete, he could not but
learn from their unconscious ethics to look into

the depths of his own nature, and there recog-
nize more clearly the purpose it was intended to

work out.

In 1816 he quietly gave up his position, and
taking as pupils five of his nephews, three of
whoiTi were fatherless, he entered upon his life

work, the first step in which was the carrying
out of his plan for a "Universal German Educa-
tional Institute." He was without money, of
course, as he had always been and always would
be,— his hands were made for giving not for

getting ; he slept in a barn on a wisp of straw
while arranging for his first school at Griesheim

;

but outward things were so little real to him
in comparison with the life of the spirit, that

bodily privations seemed scarcely worth consid-
ering. The school at Keilhau, to which he soort

removed, the institutions later established in

Wartensee and Willisau, the orphanage in Burg-
dorf, all were most successful educationally,

but, it is hardly necessary to say, were never
a source of profit to their head and founder.

Through the twenty succeeding years, busy
as he was in teaching, in lecturing, in writing,,

he was constantly shadowed by dissatisfaction

with the foundation upon which he was building.

A nebulous idea for the betterment of things
was floating before him ; but it was not until

1836 that it appeared to his eyes as a "definite

truth." This definite truth, the discovery of his
old age, was of course the kindergarten ; and
from this time until the end, all other work
was laid aside, and his entire strength given to
the consummate flower of his educational
thought.

The first kindergarten was opened in 1837
at Blankenburg (where a memorial school is

now conducted), and in 1850 the institution at

Marienthal for the training of kindergartners
was founded, Froebel remaining at its head until

his death two years after.

With the exception of that remarkable book
'The Education of Man' (1826), his most im-
portant literary work was done after 1836;.
'Pedagogics of the Kindergarten,' the first great
European contribution to the subject of child-

study, appearing from 1837 to 1840 in the form
of separate essays, and the 'Mutter-und-Kose
Lieder' (Mother-Play) in 1843. Many of his
educational aphorisms and occasional speeches
were preserved by his great disciple the Bar-
oness von Marenholtz-Biilow in her 'Reminis-
cences of Froebel' ; and though two most in-

teresting volumes of his correspondence have
been published, there remain a number of let-

ters, as well as essays and educational sketches,

not yet rendered into English.
Froebel's literary style is often stiff and in-

volved, its phrases somewhat labored, and its

substance exceedingly difficult to translate with
spirit and fidelity; yet after all, his mannerisms
are of a kind to which one easily becomes accus-
tomed, and the kernel of his thought when
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reached is found well worth the trouble of re-

moving a layer of husk. He had always an in-

Hnitude of things to say, and they were all

things of purpose and of meaning ; but in writ-

ing, as well as in formal speaking, the lan-

guage to clothe the thought came to him slowly
and with difficulty. Yet it appears that in

friendly private intercourse he spoke fluently,

and one of his students reports that in his classes

he was often "overpowering and sublime, the

stream of his words pouring forth like fiery

rain."

Froebel's educational creed cannot here be
cited at length, but some of its fundamental
articles are:

The education of the child should begin with
its birth, and should be threefold, addressing
the mental, spiritual, and physical natures.

It should be continued as it has begun, by
appealing to the heart and the emotions as the
starting-point of the human soul.

There should be sequence, orderly progres-
sion, and one continuous purpose throughout
the entire scheme of education, from kindergar-
ten to university.

Education should be conducted according to
nature, and should be a free, spontaneous
growth,— a development from within, never a
prescription from without.

The training of the child should be conducted
by means of the activities, needs, desires, and
delights, which are the common heritage of
childhood.

The child should be led from the beginning to
feel that one life thrills through every mani-
festation of the universe, and that he is a part
of all that is.

The object of education is the development
of the human being in the totality of his powers
as a child of nature, a child of man, and a
child of God.

These principles of Froebel's, many of them
the products of his own mind, others the pure
gold of educational currency upon which he has
but stamped his own image, are so true and so
far-reaching that they have already begun to
modify all education and are destined to work
greater magic in the future. The great teacher's

place in history may be determined, by-and-by,
more by the wonderful uplift and impetus he
gave to the whole educational world, than by
the particular system of child-culture in connec-
tion with which he is best known to-day.

Judged by ordinary worldly standards, his

lif:; was an unsuccessful one, full of trials and
privations, and empty of reward. His death-
blow was doubtless struck by the prohibition of
kindergartens in Prussia in 185 1, an edict which
remained nine years in force. His strength had
been too sorely tried to resist this final crush-
ing misfortune, and he passed away the follow-
ing year. His body was borne to the grave
through a heavy storm of wind and rain that
seemed to symbolize the vicissitudes of his
earthly days, while as a forecast of the future
the sun shone out at the last moment, and the
train of mourners looked back to see the low
mound irradiated with glory.

In Thuringia, where the great child-lover
was born, the kindergartens, his best memorials,
cluster thickly now : and on the face of the cliffs

that overhang the bridle-path across the Glock-
ner Mountain may be seen in great letters the
single word Froebel, hewn deep into the solid

rock. Consult: von Marenholtz-Biilow, 'Rem-
iniscences of Friedrich Froebel' ; Barnard,
'Papers on Froebel's Kindergarten' (1881) ;

Hauschmann, 'Froebel's Kindergarten System' ;

Bowen, 'Froebel' (1897); Quick, 'Educational

Reformers.' Nora Archibald Smith.

Frog. This familiar animal is the type
of the anurous Amphibia (order Anura). The
family Ranidcc, to which it belongs, is char-
acterized by having the skin smooth, the

hind legs long, and the feet usually completely
webbed; teeth are present in the upper jaw and
palate, seldom in the lower jaw. The tympanic
membrane is situated behind the eyes, and is not
concealed. The nostrils are placed at the ex-
tremity of the rounded muzzle just above its

margin, and open directly into the mouth.
When the mouth is filled with air the nostrils

are closed, and the animal swallows the bolus of
air into the sacculate lungs, there being, in the
absence of ribs, no provision for such respiratory
movements as take place in the chest of mam-
mals. Frogs are thus air breathers, but they are
capable of remaining for a considerable time
under water. They swim with great vigor, and
on land progress by a series of violent leaps,

the long hind limbs being powerful levers. Their
food is chiefly insects, which they capture by
means of the tongue : this organ is covered with
a viscid secretion and is attached in front, its

free border being behind; it is rapidly projected
from the mouth, the insect adheres to it, and is

at once swallowed. The frog does not drink,
but its soft skin absorbs fluids rapidly, and thus
has a double function both of nutrition and as
an aid to respiration. As the frog grows the
old outer skin cracks from time to time, and is

pulled off and swallowed. The animal retires in

winter to the bottom of ponds, from which clus-
ters of frogs may be drawn buried in mud.
This hibernation, which is associated with low
vital energy, ends in February; in March the
spawn is deposited in gelatinous masses of many
hundreds of eggs, the males riding for a long
period at that season on the backs of the fe-

males, and fertilizing the eggs as fast as they are
extruded. The eggs soon manifest change, and
after a time the young escapes as a "tadpole,"
a larval animal with short body, circular suc-
torial mouth, and long tail, compressed from
side to side. Gills project on either side of the
head from a cleft which answers in position to
the gill opening of fishes. The hind limbs first

appear as buds, later the fore limbs project, the
gills disappear, the lungs becoming more fully
developed ; the tail gradually shrinks and dis-
appears, and the animal, which was at first fish-

like, then closely resembled a newt (or urodele
amphibian), finally assumes the adult or anu-
rous form. This is a true process of metamor-
phosis as complete as that of the butterfly ; since
there is a change not merely of form and pro-
portion, but also of internal organs. The frog
is highest among Amphibia, and the successive
stages of its development resemble each the
adult form of a lower group in its line of an-
cestry.

Frogs, themselves useful in clearing gardens
of slugs and insects, are in turn the prey of
birds, especially herons and aquatic birds, of
serpents, and fish, the latter destroying large
quantities of the spawn. Though exposed to

droughts, they can bury themselves in it"- moist
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soil and thus live after the ponds arc dried up.

Though thus tenacious of life, the stories of

frogs being found in stone and in trees are for

the most part founded on imperfectly noted facts,

though it is possible that a frog may now and
then get closed into a cavity for which, after en-

tering, it had grown too large ; but an aperture

must always be present by which water can get

access to them. Their fossil history goes back
to the early Tertiary days, and probably will be
found to extend farther, as Eocene examples dif-

fer little from modern forms. See Amphibia.
It is by no means easy to define the word

"frog" in classification, as distinguished from
"toad" (q.v.), and the safest method here will

be to deal only with the aquatic family
Ranida, already defined, accepted as the most
highly developed of amphibians. It contains
about 280 species and is represented in every
part of the world not too cold except southern
South America and Australia, where all the so-

called frogs belong to a related family, the

Cystif^nathida, whose members, especially of the

sub-family Cystignathiiuc, may be said to repre-

sent the Ranida in Notogaea. "Some of them,"

says Gadow, "can be distinguished from the

true, typical frogs solely by the arciferous type
of the shoulder-girdle and sternum.

The type-genus Raiia contains more than half

the known species, and is scattered all over the

northern hemisphere, but is absent from the
southern. It is to this genus that the common
frogs of Europe and the United States belong—
the bull-frog, spring-frog, European grass-frog,

etc. The American bull-frog ( /?. catcsbiana)

is the largest of the whole tribe, occasionally

reaching a length of eight inches ; and its muffled
grunting cry may be heard a mile or more over
the water. It is greenish bright upon the head
and mottled elsewhere, while the legs are dis-

tinctly blotched. This species abounds in all

sluggish waters from Kansas eastward, laying

its eggs in long strings, and its tadpoles require

two years to reach maturity. It is bold and
voracious, catching fish, salamanders, other frogs

and even ducklings. Its size and the chicken-
like daintiness of the flesh in its hind legs, or
"saddle," make it the favorite frog for market,
and great quantities are eaten in all parts of the

country. In the springs, swamps and ditches

lives the green frog (R. clamala). not half as

big, but very similar in color except that it is

yellowish or white below. Another green
aquatic frog, still smaller, is the leopard frog (/?.

viresccns), whose bright coat is marked with
irregular blotches of black edged with whitish,

in two rows along the back, and the legs are
barred. This species is numerous everywhere as

far west as the Sierra Nevada. Another check-
ered frog, confined to the Eastern States, is the

pickerel frog (R. palustris), which is light-brown
with two rows of large oblong square blotches of
dark brown on the back, and one or two on the

sides. The head is short, and a dark line ex-
tends from the nostril to the eye, while the upper
jaw is white, spotted with black spots. Another
well-known little kind is the wood-frog (R.
sylvalica), which goes to the water to breed in

early spring, but during most of the year lives

in the dry woods. It is a variable reddish
brown, with the side of the head marked with a
dark-brown band. Several other less conspicu-

ous species of frog inhabit North America, in-

cluding a few representatives of another family

(Engystoinida), besides the tree-frogs, else-

where described.

For frogs generally consult Gadow's 'Am-
phibia and Reptiles' (1901) ; for those of the
United States the writings of Holbrook, C. C.
Abbott, O. P. Hay, A. W. Butler, and especially

'North American Batrachia,* by E. D. Cope.
See also AMrniniA; Metachrosis.

Frog-mouths, a group of large Australian
and Indian niglitjars constituting the sub-family
I'odarfi'incc and remarkable for their huge
mouths. The Australian More-pork (q.v.) is

an example.

Frog-shell, a small mollusk of the Triton
family (ginus Ranclla), so called because of its

shape and mottled colors.

Frogfish, any of several sea-fishes of low
organization, toad-like forms and carnivorous
habits, constituting the family Antcnnariidcc,
and related to the goosefish (q.v.), itself some-
times called "fishing frog."

Froghoppers, or Froth-flies, minute plant-
feeding liomopterous bugs of the family Cer-
copida, which dwell upon plants and may, when
very numerous, seriously damage grass-crops.
The eggs are laid on the stems of plants in the
autumn, and survive in the winter. When the
embryos hatch (and these resemble the parents,

a, immature young (enlarged) ; h, froth about eggs,
and young froghopper, natural size; c, adult
(enlarged).

but are wingless) they exude a viscid liquid

which is whipped into froth, called in England
"cuckoo-spit," by the thrashing of the "tail,"

an anal appendage probably respiratory in func-

tion. The "spittle" is supposed to be a pro-

tective disguise, nevertheless the immature in-

sects are preyed upon by wasps, etc. These bugs
are called "froghoppers" in double allusion to

the froth about their eggs and to their great

leaping powers.

Froh'man, Charles, American theatrical

manager: b. Sandusky, Ohio, 1858. Having
managed several road companies, he took charge

of the Empire Theatre, New York, in 1893, and
in 1895-6 organized the syndicate which ex-

ercises so large a monopoly in American theatri-

cal affairs.

Frohman, Daniel, American theatrical

manager : b. Sandusky, Ohio, 1853. He began

business life with five years in newspaper offices;

he subsequently became manager of a traveling

theatrical company, since which he has success-

fully managed several New York theatres, as

well as English and .\merican stars and theatri-

cal companies. He is at present manager of the
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Lyceum Theatre, Daly's Theatre, and the Daniel
Frohman Stock Company.

Froissart, Jean, zhoii fra-swa or froi'sart,
French -.hronicler : b. Valenciennes, Hainault,
1333 :.ti- Chimay 1419. He began at 20 to write
the history of the wars of the time and made
several journeys to examine the theatre of the
events he was about to relate. His 'Chronicle'
(as the title is usually abbreviated) covering the
years 1326-1400, is of capital importance for its

period. To a collection of the verses of Wen-
ceslaus of Brabant, Froissart added some of his
own, and gave to the whole the title *Meliador,
or the Knight of the Golden Sun.' All his
extant poems were published at Brussels
(1870-2). His chronicles form a work of per-
manent value, because of their accurate and im-
partial account of important events of the 14th
century, and of the vivid pictures which they
contain of the life of an age so strikingly dif-

ferent from our own. They narrate events con-
nected with France, England, Scotland, Spain,
Brittany, etc. See Darmesteter, 'Froissart'

(1894).

Fromentin, Eugene, e-zhan fro-moh-taii,
French painter: b. La Rochelle 24 Oct. 1820; d.

St. Maurice, near La Rochelle, 27 Aug. 1876.
He began life as a law student, but early turned
his attention to landscape painting, working in

the studio of Louis Sabat. In 1842 he traveled
in Algeria, and it was after this journey that
under the guidance of Marilhat, the painter of
Oriental scenes, he resolved to work a new vein
in the same department by painting the North
African deserts. In 1847 he exhibited at the
Salon for the first time and visited Algeria twice
(1848-52). The fruits of these wanderings were
not only numerous pictures, but also two literary
works descriptive of his travels. These were

:

'A Summer in the Sahara' (1856), and 'A
Year in the SaheP (1858), works distinguished
by powerful and richly colored style, and poetic
imagination. As a painter his aim was to
depict the light and atmosphere of the desert
with truth and delicacy, yet imparting to it his

own subjective interpretation, and he showed
a marked taste for studies in gray and violet.

The masterly analysis of ancient painting, which
appears in his 'Masters of a Former Day'
(1876), embodies the results of his travels in

Holland and Belgium (1875), where he made a
careful study of the Dutch and Flemish mas-
ters.

Frommel, fro'mel, Emil, German theolo-
gian: b. Karlsruhe 5 Jan. 1828. He was an
army chaplain, and published several theological
works of importance. 'Tales For the People'
(1873-86), and similar collections of humorous
and realistic compositions, will more surely form
his memorials in the future.

Fronde, frond (Fr. frond), the name of a
political faction which played a conspicuous
part in French history during the minority of
Louis XIV., and gave rise to the insurrectionary
movement known historically as the War of the
Fronde. The members of this party obtained
the contemptuous name of Frondeurs (slingers),
being compared to boys throwing stones from
slings, owing to the pertinacious lampoon war-
fare which they waged against the powerful min-
ister of that day, Cardinal Mazarin, and the
Queen Regent, Anne of Austria. Mazarin, as a
foreigner and a parvenu, was detested by the

French people— both patrician and proletarian—
and especially had incurred the opposition of the
Parliament of Paris to his measures. In 1648
Mazarin ventured on the bold step of arresting
two of the most popular members of the latter
body, and on the next day 27 August (la

journec des barricades) the Parisians rose in
arms, dispersed some of the royal troops sent
out against them, and barricaded the approaches
to the Louvre, compelling the court party to re-
tire to St. Germain, thus leaving Paris in the
hands of the insurgents. Upon the Prince de
(Zonde advancing to besiege the capital, the par-
liament called the citizens to arms, when the
Prince de Conti, the Due de Beaufort, ("Le
Roi des Halles," and son of Henry IV.), and
numerous others of the great nobles of the
kingdom, came forward to head the insurrection.
The famous Cardinal de Retz and the Duchesses
de Longueville and de Montbazon also joined
the popular cause. The Prince de Conde, too,
changed sides and went over to the malcontents,
with whom the court party shortly afterward
patched up a treaty of peace of but brief dura-
tion. Fresh contentions arose, and Mazarin
caused the arrest of Conde and (Tonti. This step
e.xcited a revolt in the provinces, and Marshal
Turenne hastened to the rescue of the Frondeur
princes, but was routed in the battle of Rethel
(1650). The cardinal, however, enjoyed shut a
ternporary supremacy ; the parliament again
agitated against him, and procured his banish-
ment from France, leaving the Prince de Conde
master of the situation. Subsequently, the con-
test degenerated into a war of intrigue and is

regarded as one of the most useless conflicts ever
waged. The court finally agreeing to dismiss
Mazarin a general amnesty was proclaimed.
Conde attempted to continue the struggle, but
was proscribed, and entered the service of Spain,
while Mazarin, after a time, returned to Paris,
and again obtained the reins of government.

Front Royal, Engagement at. Front
Royal, Va., is 12 miles east of Strasburg, and is

the key to Luray Valley. On 23 May 1862 it

was held by Col. Kenly with 9 companies of
the 1st Maryland infantry, 2 companies of the
2gth Pennsylvania, a company of the 28th New
York, and a section of Knap's battery, under
command of Lieut. Atwell, in all about 900 men.
Soon after noon of the 23d "Stonewall" Jackson,
moving down the Luray Valley to cut off Bank's
retreat from Strasburg to Winchester, pushed
through the town, driving in Kenly's pickets and
advance-guard. Kenly made a stand on a ridge
about a mile north of the town, where he was
joined by about 100 men of the 5th New York
cavalry, but was soon flanked and pushed across
both branches of the Shenandoah, and failed to
burn the bridges behind him. When across the
river he drew up on its north bank and, with
artillery and musketry, resisted for some time
all efforts to cross ; but Jackson's cavalry forded
the stream, both above and below the bridges,
thus flanking his position, and Kenly fell back
toward the cross-road leading to Middletown,
closely followed by Confederate cavalry. He
had gone four miles when his cavalry rear-guard
was stampeded, and his infantry fiercely at-
tacked, the resistance continuing until his force
was cut to pieces and captured, with Atwell's
two guns and the entire supply-train. Nearly all

the New York cavalry escaped. The Union loss
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was i8 killed. 56 wounded, and 718 captured ; the

Confederate loss was II killed and 15 wounded.
Jackson pushed on after Banks, leaving Col.

Conner with the 12th Georgia and a battery at

Front Royal. On the 30th the ist Rhode Island
cavalry, the advance of McDowell's corps,

dashed into the town, surprised Conner, and cap-
tured 156 officers and men and one gun, the loss

in the cavalry being 8 killed and 5 wounded.

E. A. Carman.

Frontaura, fron-tow'rii, Carlos, Spanish
author: b. Madrid, Spain. 4 Sept. 1834. He pub-
lished: 'The Philanthropist.' a comedy: 'For-
tunes and Misfortunes of Rosita,* a novel.

Frontenac, Louis de Buade, loo-e de boo-
ad front'nak, Comte de, French colonial ofifi-

cer: b. France 1620: d. Quebec 28 Nov. 1698.

He entered the army in 1635. and at an early

age became brigadier. In 1672 he was ap-
pointed governor of the French possessions in

North America, to be recalled 10 years later, in

consequence of endless quarrels with his in-

tendant and the Jesuits. In spite of his violent

temper he gained the confidence of the settlers

and the respect of the Indians, and in 1689,

when to the horror of constant attacks from the
Iroquois the misery of a war with England was
added, he was again sent out by the king, as

the only man who could rouse the colonists to

hope and action. During the next nine years he
loosed his savage allies on the defen.seless vil-

lages of New England, repulsed a British attack
on Quebec, and so broke the power of the Iro-

quois that they were never again a terror to the

colony. See Parkman. ' Frontenac and New
France Under Louis XIV^' (1877); Winsor,
'Cartier to Frontenac' (1894).

Frontier Posts. See Northwest Territory.

Frontinus, fron ti'nus, Sextus Julius, Ro-
man writer, who flourished in the second half

of the 1st century after Christ. He was
thrice consul, and commanded with rep-

utation in Britain, under Vespasian. He was
appointed by Nerva to superintend the aqiieducts

of Rome, and left an extant work on this sub-

ject, 'De Aquis Urbis Romae,' as well as one
dealing with the art of war, 'Strategemata.'

Fron'to, Marcus Cornelius, Roman orator

and rhetorician : b. Cirta, a Roman colony in

Numidia, about 100 a.d. ; d. about 175. He went
to Rome during the reign of Hadrian, soon ac-

quired great fame as a speaker and teacher of

rhetoric, and was in consequence selected as

tutor to M. Annius Verus and L. Commodus,
afterward emperors under the names Marcus
Aurelius and Lucius Verus. He became a mem-
ber of the senate, and was a consul in 143 a.d.

Till 1814 the only extant writings of Fronto were
a worthless tract, 'De Differentiis Vocabul-

orum' and some fragments: but in that year

Angelo Mai recovered many of Fronto's letters

from a palimpsest in the Ambrosian library at

Milan. These were part of the orator's corre-

spondence with Antoninus Pius, Marcus
Aurelius. Lucius Verus. and other distinguished

friends, and were published under Mai's editor-

ship in 1815. In 1823 Mai published a new edi-

tion of the letters, containing many others which
he had discovered in the Vatican library, but the'

standard edition is that of Naber (Leipsic 1867).

Frost, William Goodell, .\merican educa-
tor: b. Le Roy. X. \.. J July 1854. He was
graduated at Obcrlin College in 1876, and after-
ward studied at Harvard and Gottingen, Ger-
many. He was appointed professor of Greek in

Obcrlin College in 1S79. and president of Berea
College 1893. He has published: 'Inductive
Studies in Oratory' ; 'Greek Primer.'

Frost, the moisture in the atmosphere crys-

tallized or congealed by the cold, upon the earth's

surface, or upon various objects and surfaces

situated or existing upon it, as grasses, shrubs,

trees, window panes, etc. The various phe-

nomena of hoar frost, window frost, etc.,

grouped under this head, occur over a large por-

tion of the land surface of the earth. In the
United States, hoar frosts often occur during the

spring and autumn months, over the whole
northern portion of the country, and more rarely

also in the Southern States, sometimes caus-

ing much damage by freezing and injuring the

young corn sprouts and early fruits and vege-
tables. Frosts occur only during calm, cold
nights when the temperature falls below 32° F.

In the United States the meteorological condi-

tions usually preceding the formation of frosts

are northerly winds, accompanied by high ba-

rometer, and especially the coincidence of these

conditions with the near approach, or passing, of
a storm from the west or southwest. The for-

mation of hoar frost depends in some degree
upon surface topography and local causes, occur-
ring much more frequently within the deep
valleys leading down from mountain heights,

than in broader valleys or level regions. In the

former, during calm cold nights, the cold air of
the hill and mountain tops, by virtue of its

greater specific gravity, tlows down and mixes
with, or flows underneath and replaces, the

warmer, lighter air of the valleys, thus furnish-

ing the conditions favorable to frost formation.

The cooling of objects by radiation of heat, and
by the evaporation of moisture from them,
greatly facilitates the formation of frost. Frost
crystallizations exhibit a wonderful variety, both
of form and structure. The formation of each
of the various types seems to depend upon a
great number of meteorological and other condi-
tions, some of them obscure. The temperature
of the air, its electric condition, humidity, etc.,

and also the nature of the substances upon which
they form, each seem to exert an influence in

determining and modifying their form and
structure. Two principal types of hoar frost

occur,— the columnar, and the tabular. Com-
monly, both varieties do not occur simul-

taneously, but on a given night one or the

other type will greatly predominate and form
the bulk of the crystals. Frost crystallizations in

general greatly resemble those of snow, but be-

cause their development is usually restricted in

one or more directions by the objects or surfaces

upon which they form, the resemblance is seg-

mentary, rather than complete. In general,

columnar forms vary from similar snow crystal-

lizations, by virtue of their hollow cylindrical,

or cup-like character, and by often attaining to

much greater dimensions. Sometimes, during
extreme cold, such forms attain a length of many
inches. Tabular forms rarely attain perfect sym-
metry, but exhibit within them air tubes and
inclusions, assume crystal forms possessing both
close and open structure, and develop upon the
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1. Columnar window frost. (J. Brancbinjr hoar frost.

2. The same, cup-like. S. ti. Meuilnanous window frost, highl.v mag
.'?. 4, 5, 7. Crystalline window frost. nifled.
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same extremely thin plane as do similar snow
crystals. As commonly deposited in spring or
autumn, they do not usually greatly exceed in

size similar snow forms, but during intense and
prolonged cold, as in winter, they attain much
greater dimensions. A very beautiful effect is

sometimes produced by the deposition upon the
trees, shrubs, etc., of a heavy coat of hoar frost.

Each limb and leaf and delicate twig is trans-

formed and beautified, and presents a white ap-
pearance, as though frosted with silver. During
zero weather, large and delicately formed branch-
ing tabular crystals, and long, icy needles, form
in beautiful pendent clusters upon, and depend
from, the rafters and timbers of barns, etc.,

close to where domestic animals are kept; and
also upon ferns and similar plants overhanging
icy terraces or ice-covered pools. Similar forms
also form directly upon or project from icy

surfaces. Even the clouds furni.sh their quota
•of frost crystallizations. When low-lying clouds
enshroud mountain tops covered by forests, they
often deposit a portion of their moisture upon
the branches of the trees, commonly in the form
of long, granular or fibrous needle-shaped crys-

tals. Fogs, when they occur during hoar frost

formation, usually deposit moisture upon the

forming crystals in granular form. The most
beautiful and varied frost crystallizations are
those that form upon the window panes of
dwell'-'g houses, etc.. in arctic or temperate
zones. These fairy-like creations, seemingly in

imitation of leaves, feathers, ferns, trees, starry

firmaments, tropical forest effects, etc., occur
as three distinct entities : the granular, the crys-
talline, and the membraneous. The latter va-
riety forms only in heated rooms, upon window
panes covered with an uncongealed film of water,

as a dew-like condensation of moisture. It oc-

curs most frequently in the form of long, curv-
ing, feather-like forms, or as an exceedingly
delicate membranaceous-like network of diverg-
ing and coalescing lines. It is due to a process
of crystallization that takes place during the

conversion of a film of water into ice. The crys-

talline variety of window frost forms only upon
window panes that are free from water in liquid

form. Crystals of this class assume branching,
star-liko forms (often as four- or six-pointed
branching stars), curving filaments, fibrous crys-

tallizations, and those resembling sea-moss, long
serrated lines, etc. Many of these are very beau-
tiful and interesting. Some of them develop
within minute striations in the surface of the
glass and will reappear in the same identical posi-

tions upon a given pane, with each renew-al.

When identical meteorological and other condi-
tions recur again and again, the types of frost

coexistent with each will, in general, recur
simultaneously with them. During zero weather,
if conditions are favorable, the formation and
growth of these beautiful frost creations takes
place very rapidly. A beautiful and absorbingly
interesting experiment consists in melting a
heavy coat of window frost off a portion of a
window pane (by placing an oil lamp close to

it). Only the central portion of the pane should
he cleared of all moisture: around this a film

of water should be left upon the glass. Soon
after the lamp is removed the feather-like mem-
braneous frost will form around the outer edges
of the film of water, and quickly radiate in beau-
tiful curves toward the centre of the pane.

They stop instantly when they reach the clear

glass. Soon minute and delicate serrated crys-

tal lines, or tiny crystal stars, appear upon the

clear glass space, and slowly develop, and usually

coexistent with them, a thin film of granular
te.xture will be laid down upon portions of the

clear glass. The latter is not usually deposited

in slow progressive order, but in intermittent

order. Large spaces of the clear glass are often

covered simultaneously, by a succession of auro-
ral-like flashes ; each flash, in the twinkling of
an eye, spreading a thin granular film upon un-
occupied portions of the glass. Singularly
enough, the granular deposit does not form
near where the true crystalline frost is, the latter

repels the former and prevents its formation
upon the spaces immediately surrounding it.

The phenomena included under the title

frost, as commonly accepted, are understood
to include both the processes of freezing and
the mechanical eft'ects produced thereby. Con-
sidered under this broad definition, frost plays

an important part in the economy of nature,

both beneficent and otherwise. It enters the
crevices and minute cracks in the rocks and
rends the rocks apart ; and is thus an important
agent in aiding and hastening their disintegra-

tion, and in converting them and the solid

materials of the earth into soil. Its beneficent
action in loosening and pulverizing the soil,

by entering it and forcing the particles of com-
pacted soil and clods apart through its expan-
sive action upon the particles of moisture dis-

seminated therein, is well known, and is of
inestimable value to agriculture and to human-
ity. The damage sometimes done to vegetation,

trees, etc., through the frosts entering them,
and rending their fibres, cells, etc., apart, is often
very great, and partial failures of crops such as
corn, vegetables, fruits, etc., are due to this cause.
As any considerable motion of air, the presence
of clouds covering the sky, or the placing of a
light covering, as of cloth or similar material,
over the objects to be protected, greatly reduces
or prevents the formation of frost upon them
and of injury thereby, artificial preventives are
often resorted to. Sometimes smoke-producing
fires are built around or within enclosures or
fields containing plants, fruits, or vegetables,
and light, tent-like coverings are placed over
small fruit trees, shrubs, etc., and other tender
vegetable or plant growths, and thus the damage
by frosts is prevented, or minimized. See also
Snow. -^ a. Bentlev,

Author of 'Snow and Snoiv Crystals.''

Frost, Arthur Burdett, .American illus-

trator and author: b. Philadelphia ig Jan. 1851.

He studied under Thomas Eakins in the Acad-
emy of Fine Arts, Philadelphia, and coming to
New York secured employment on the 'Graphic,'
and later entered the studio of Harper and
Brothers. In 1877 he went to England, and in

1900 he exhibited at the Paris Exposition. His
early work was full of interest and attracted
much attention, and his later -work showed the
spirit of the true artist. He has published:
'Stuff and Nonsense' (1888); 'Bull Calf and
Other Tales' (1892) ; 'Sports and Games in the
Open': and 'Golfers' Alphabet.'

Frost-bird, or Frost-snipe, a sfilt sand-
piper (q.v.).

Frost-bite. See Chilbl.^in-: CoLn-
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Frost-fish, a name given to various fishes,

because they appear at the time of early frost,

as does the tomcod (q.v.) so called in New Eng-
land. The frost-fish of New Zealand is one of

the scabbard-fishes (q.v.).

Frostburg, Md., a town in Allegany
County, picturesquely situated on the Cumber-
land & P. R.R. ; about 2,200 feet above the level

of the sea. It has large foundries, planing-miUs,
and fire-brick works, and an extensive trade in

coal. The city controls its own water supply.

The government is controlled by a mayor,
chosen annually, and a city council, both pro-

vided for under the charter of 1870. Pop.

(1900) 5,274.

Froth-fly, or Froth-hopper. See Froghop-
PER.

Froth'ingham, Arthur Lincoln, American
arch;cologist : b. Boston, Mass., 21 June 1859.

He was educated in Rome, Italy, and at Leipsic

;

lectured on archaeology at Johns Hopkins Uni-
versity in 1882-6: and became professor of

archseology and the history of art at Princeton
University in 1887. He founded the 'American
Journal of Arch.-eology' in 1885; and was asso-

ciate director of the American School of Classi-

cal Studies, Rome, in 1895-6. His publications

include: *A History of Sculpture'; <Mcdi»val
Art Inventories of the Vatican,' and various
monographs on Syria.

Frothingham, Ellen, American translator:

b. Boston, Mass., 25 March 1835; d. there 11

March 1902. She was a daughter of Rev. N. L.

Frothingham (q.v.) and inherited strong literary

tastes, particularly in the direction of German
literature. Her first published work was a

translation of 'Nathan der Weise' (1868), usu-

ally ranked as the best English version of Les-
sing's famous drama. She also published trans-

lations of Goethe's 'Hermann nnd Dorothea'
(1870); Lessing's 'Laokoon' (1874); Grillpar-

zer's 'Sappho' (1876); Marie-Herbert's 'Poems
of Therese' (1899).

Frothingham, Nathaniel Langdon, Ameri-
can Unitarian clergyman and religous writer: b.

Boston, Mass., 23 July 1793; d. there 4 April

1870, He was graduated from Harvard in 1812

and entering the ministry was pastor of the

First Church in Boston 1815-50. He was author
of: 'Deism or Christianity'; 'Sermons in the

Order of a Twelvemonth' (1852); and
'Metrical Pieces' (1855-70). He was one of the

earliest American students of German. His
writings are marked by grace and refinement.

Frothingham, Octavius Brooks, American
clergyman: b. Boston, Mass., 26 Nov. 1822: d.

there 27 Nov. 1895. He was a son of N. L.

Frothingham (q.v.), and was graduated from
Harvard in 1843, and from the Cambridge
Divinity School in 1846. His radical views led

to the resignation of his pastorate in the North
Unitarian Church, Salem, Mass. He was pastor
in Jersey City 1855-9 : then organized the Third
Unitarian Church in New York, where he
preached very radical and advanced views till

his resignation in 1879. The remainder of his

life was devoted to travel and literary pursuits,

his home being in Boston. His works were

:

'Stories from the Lips of the Teacher' ;

'Stories from the Old Testament' ; 'The
Religion of Humanity' ; 'The Cradle of
the Christ' ; 'Memoir of W. H. Chan-

ning' ; 'The Safest Creed': 'Beliefs of the
Unbelievers' : 'Creed and Conduct' ; 'The Spirit

of the New Faith' ; 'The Rising and the Setting
Faith' ; 'Lives of Gcrrit Smith, George Ripley,
Thet)dore Parker' ; 'Transcendentalism in New
England' ; 'Recollections and Impressions'

;

etc.

Frothingham, Richard, American histo-
rian: b. Charlestown, Mass., 31 Jan. 1812; d.

1880. He was at various times a member of
the State legislature, was mayor of Charles-
town 1851-3, and managing editor of the Boston
Post i852-i65. He published: 'History of
Charlestown' (1848); 'History of the Siege of
Boston' (1849) ; 'Life and Times of Gen. Jo-
seph Warren' (1865): 'The Rise of the Re-
public of the United States' (1871).

Froude, frood, James Anthony, English
historian : b. Darlington, Devonshire, England,
23 April 1818; d. Salcombe, Devonshire, 20 Oct.

1894. He was the youngest son of Archdeacon
R. H. Froude, rector of Dartington, and was
educated at Westminster and Oxford. His
brother, Hurrell Froude, was one of the leaders

in the "Oxford Movement" and both were in-

fluenced by Newman, the earliest work of

the younger Froude being a contribution to the
'Lives of the Saints,' edited by Newman. He
soon emerged from Tractarian influence, how-
ever, and for the rest of his life remained in-

different to the Church in which he had been
reared. The first two volumes of his history of
England appeared in 1856 and at once attracted

marked attention, both favorable and adverse, on
account of the brilliant style and the audacity of
the writer's opinions. The book flatly reversed

many historical judgments, and interpreted mo-
tives in a manner more common now than then,

but very startling to readers in the middle of the

igth century. His attempted vindication of

Henry VIII. must be accounted a failure, bril-

liant and able as it is. and although it is a most
striking portrait of Henry that he has painted,

it cannot be called a faithful likeness. His treat-

ment of Mary of Scotland is certainly hostile,

and has been met with severe criticism. His judg-
ment of Elizabeth, though far from impartial, is

more nearly accurate than that of either of the

other two personages. He excelled in vigorous,

dramatic presentation of men and events, and
in the judgment of sober critics appears to have
cared much more for picturesque narrative than

for absolute historical accuracy. As a historian

he will long continue to be read and admired, but

his apparent indifference to historical truth at

times will not permit of his inclusion in the

first rank of historians. He visited the United
States in 1872 on a lecture tour, his lectures

being afterward published with the title of 'Eng-
lish Misrule in Ireland.' In 1874 he visited

South .\frica, his impressions being later given

to the world in lectures at Edinburgh, and in

1882 made an extended tour through Australia,

the West Indies and the United States, the liter-

ary outcome of which were: 'Oceana' and
'The English in the West Indies.' He was the

friend of Carlylc, whose literary executor he

became, and his life of the Sage of Chelsea, his

'Reminiscences of Carlyle' and 'Letters and
Memorials of Jane Carlyle' have excited a vast

amount of controversy. In 1892 Froude suc-

ceeded the historian Freeman as regius professor

of history at 0.xford, his lectures in that capacity
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afterward constitntinf; his volume on Erasmus.
It may be said that Froude was more distinctly

a man of letters than a historian. He is always
readable even when one is forced to dissent from
him most strongly, but he touched on too many
themes to give to the writing of history the devo-

tion toward it so characteristic of such men as

the late Samuel Rawson Gardner, Prof. Free-

man, or John Richard Green, and he was tem-

peramentally indifferent to the claims of entire

truthfulness. He may not have consciously

distorted facts, but his selection of certain details

and suppression of others for the apparent sake

of making the particular hero in question

brighter, or the particular villain darker, does not

commend itself to the lover of truth for its own
sake. His important works include: 'Shadows
of the Clouds,' published under the pseudonym
<'Zet.\'' (1847) ; 'The Nemesis of Faith' {,1848) ;

'The Book of Job' (1851): 'The History of

England from the Fall of Wolsey to the Death
of Elizabeth' (1856-70) ; 'Short Studies on
Great Subjects' (1867) ; 'Inaugural Address
Delivered to the University of St. Andrews*
(1869) ; 'The Cat's Pilgrimage' (1870) ; 'Short

Studies: Second Series' (1871): 'Calvinism'

(1871); 'The English in Ireland in the i8th

Century' (1872-4); 'Short Studies: Third
Series' (1877) ; 'Life and Times of Thomas
Becket' (1878); 'Cssar: a Sketch' (1879);
'Bunyan' (1880); 'Two Lectures on South
Africa' (1880) ; 'Reminiscences of the High
Church Revival' (1881); 'Short Studies:

Fourth Series' (1882) ; 'Reminiscences of

Thomas Carlyle' (edited 1881) ; 'Thomas Car-
lyle : History of the First Forty Years of his

Life' (1882); 'Letters and Memorials of Jane
Welsh Carlyle' (edited 1883) : 'Thomas Car-
lyle: History of his Life in London 1831-81'

(1884); 'Life of Lord Beaconsfield' (1890);
'The Divorce of Catharine of Aragon' (1891) ;

'Life and Letters of Erasmus' U894). The
first two volumes named above he attempted

to suppress in later life, and succeeded with

'The Shadow of the Clouds,' which cannot now
be found anywhere.

Frozen Strait, the passage which con-

nects Repulse Bay and Fo.x Channel, and sepa-

rates Melville Peninsula and Southampton
Islands. It is from 10 to 20 miles wide and in

lat. 65° N. This strait is frozen, as its name
indicates, nearly all the year, although some
bodies of water farther north are free from ice

from two to five months each year.

Fructidor, friik-te-dor, signifying the

month of fruit and gold, was the name in the

French republican calendar of 1792-1806, for

the I2th month of the republican year. It

commenced on 18 August and ended on 16 Sep-

tember, and was the third summer month.

Fniit, that part of a plant in which the

seed or other reproductive element is perfected

;

in ordinary plants the matured ovary with its

pericarp and other parts. This botanical usage

is largely extended in popular usage, with the

central idea that the fruit is a product of the

plant useful to man.
Formation of Fruit.— Starting with those

simplest flowers in which all the carpels are sep-

arate, we find the stigma and style usually with-

ering back as no longer of service, and the ovary
enlarging, as the fertilized ovules grow up into

.seeds. But in many such simple flowers more

ovules are produced than are fertilized, and gen-
erally also more fertilized than can be developed
up to maturity; hence the reduction of the ovules
is exceedingly common, as is simply exemplified
in the horse-chestnut.

A second principle of fruit-making is reached
through keeping in mind the origin of the ovary
from one or more carpellary leaves, of which
the individual development has been so greatly

checked that they remain closed upon the ovules,

and frequently even coalesce with each other
from the base upward, so forming a many-celled
ovary. Yet the tendency to their individual ex-
pansion is not lost ; in many monstrosities, and
normally a few types, such as the common mi-
gnonette, the carpellary leaves early begin to ex-
pand, so opening the ovary and exposing the
seeds long before ripeness. Far more frequently,

however, this final development of the carpellary
leaves is delayed until the growth-processes of
the seed and fruit have ended, and it is, there-

fore, accompanied, or even preceded, by their

death ; the separation often indicating the lines

at once of leaf-margin and leaf-fall.

In the best-developed carpellary leaves, such
as those of the more floral Ranunculacea, we
naturally find the ovary opening along the line

of its united ovule-bearing margins. This is

what is termed a follicle.

Since, however, the ovules are on the united
margins, the midrib tends to interpose little or
no resistance to a tendency to split or tear along
its fold. Such "dehiscence by both dorsal and
ventral suture" gives us the legume or pod.
Another type is the siliqua (or when shortened
and broadened the silicula) of Crucifera. Here
the placental edges of two united carpels de-
velop a transverse septum which divides the
fruit ; and this is left when the lobes split away,
as so familiarly in honesty.

Among united ovaries which readily split

open at the united margins {scpticidal) we may
note that of gentian (q.v.), while the more fa-

miliar three-celled ovary of a violet, with its

parietal placentation, gives a characteristic exam-
ple of dehiscence along the midribs of the united

carpels, so opening the loculi (locnlicidal). In
the five-celled capsule of the geranium (q.v.)

the carpellary leaves separate not only at the

sides but also at the base, so curling inwards

Fig. I.— f. follicle; e, legume: d. silicula; c, cap-
sule of henbane; b, of violet; a, of poppy.

and projecting the seed. Where, however, the
placentae remain more or less completely upon a

central column from which the valves are de-

tached, the dehiscence is said to be septifragal.

In henbane (Anagallis). etc., the dehiscence
is circular (circuiiiscissile). Many-celled cap-
sules are numerous in which the leaf-opening
or dehiscence is greatly reduced from complete-
ness ; witness the valvular and porous dehiscence
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of the Lychnis and of the poppy respectively.

Such cases clearly point us to those of carpels

which do not open at all. Such indehiscent

fruits, produced from carpels so persistently

embryonic, are usually short, few or one-ovuled,

and, for the most part, little specialized. Thus
the follicle of the Ranuncuhcccc of more special-

ized floral character becomes shortened into the

one-seeded indehiscent achcne of the anemone or
buttercup. In the achene of the grasses (which
similarly represents the capsule of the ancestral

lilies) the thin dry pericarp becomes insepa-

rable from the seed-coat (hence the term caryop-
sis) ; in many trees (for example, hazel) it be-

comes hardened and thickened as a nut. In
composites, too, the achene is practically a nut-

let, although often (on account of its being in-

ferior) superfluously termed a cypsela. Less
extremely reduced representatives of the various

multicellular ovaries to which such fruits cor-

respond are afforded us by borages or labiates, in

which the two-celled ovary of the primitive so-

lanaceous type becomes, as in thorn-apple,

etc., subsequently divided into four parts. In

Vmbellifcra we have another characteristic form
of schizocarp, as all such fruits are termed
which split up without truly carpellary dehis-

?

Fig. 2.— f, f, acbenes of buttercup; c, d. caryopsis
of oat; a, b, achenes with pappus; g, " lo-

mentum"; i. h, nutlets and ovary of borage:

/, k, umbelliferous type of schizocarp.

cence, although the tendency to this can be
seen still to have some influence. Here the sep-

arate portions (or mericarps), each resembling

an achene or nut, are two in number, and when
ripe swing off upon the ends of a forked carpo-

phore.
So far all our fruits have been dry ; but a

new physiological "principle of fruit-making"

is necessary to comprehend those in which the

pericarp is succulent. For, just as the effect of

fertilization is seen in many animals to extend
beyond the mere ovum to the parent organism,
and also in many of the lowest plants, so it is

in the case before us. Even in fruits which are

dry on ripening we have seen that the ovaries or

loculi, on which no demand is made for the

growth of fertilized ovules, become reduced or
disappear. Sometimes it may be merely the

coats of the seed (as in the pomegranate) which
undergo the comple.x histological and chemical
changes which we sum up as those of succulence
and ripening; at other times largely their pla-

centas, as in the gooseberry and currant. Yet,

as in these, the innermost tissue of the ovary

may become succulent as well. In the orange
also the familiar succulent tissue in which the
seeds are immersed are the enlarged succulent
cells of the endocarp ; the grape, too, gives a
characteristic example of soft endocarp. These

Fig. 3.— a, drupe; b, orange; c, a single drupelet of
bramble; d, pome; e, strawberry; 1, hip of
rose; g, capitulum of Dorstenia; h, fig.

may all be classed as berries or baccate fruits,

for the distinction of the succulent product of
an inferior ovary as a berry, from that of a
superior one, as a uva or grape, need hardly be
allowed to increase our nomenclature. A pepo
is merely a berry in which the epicarp is thick
and tough (for example, a melon, with which
the orange and pomegranate may be reckoned).
Where the succulent change, instead of primarily
affecting the deeper tissues of the fruit, and so
producing a berry, leaves the endocarp hard, we-
have the drupaceous or stone-fruit. The endo-
carp here forms a more or less complete "stone"
around the kernel or seed, the difference from
an ordinary nut being due to the succulence of
an outer layer (mesocarp), with a more or less

leathery outer skin, the epicarp. The plum, peach,
and nectarine are the most obvious examples;
but, since we may have many carpels thus trans-
formed, we may have an aggregate fruit or syn-
carp of tiny drupes. The walnut and even
cocoanut are hence not true nuts (see Nut).
The immature succulent mesocarp of the former
is familiar in pickles, the walnut we crack
being merely the stony endocarp (which is

exceptionally specialized in being set free by
the bursting of the mesocarp on ripening). The
familiar cocoanut fibre is the fibro-vascular tissue

of the mesocarp, the fruit being thus broadly
comparable to a peach which has wizened while
still young and stringy. But, as in the kindred
grass, the coats of the ovule further unite to

the endocarp.
The numerous carpels of the strawberry, al-

though, of course, corresponding to those of the
allied raspberry, remain mere nuts : here, how-
ever, the subjacent portion of the floral axis or
receptacle becomes succulent. In the perigynous
or epigj'uous Rosacea the same change may
take place ; hence the rose-hip is a succulent

axis, enclosing a multitude of nuts. The apple

or "pome" is more akin to the drupe, since the

carpels, here deeply sunk in the upgrown floral

axis, develop a hard endocarp corresponding to

the stone of a drupe.
Fertilization may even be followed by succu-

lent or other thickening of the floral envelopes,

or of the floral axis with subjacent bracts— the
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various cupules, as of acorn, beech, hazel-nut,

«tc., being of this nature. Or we may have
a spurious fruit developed at the expense of an
entire inflorescence, as in the pineapple, Dor-
stenia, and fig.

Chemical Composition of Fruits.—• Our know-
ledge of the chemistry of fruit may be dated
from the analyses of Fresenius (1857). But be-

cause of the innumerable varieties of almost
every cultivated fruit, the effects of different

soils and climates upon these, and still more of

the fluctuation due to better or worse seasons,

the results of any one chemical analysis would
tend to convey an idea of undue precision. Thus— for example, while the ratio of sugar to free

acid in certain grapes of an ordinary wine-year
-was found to be 16 to i, in a very bad year it

sank to 12, and in a very good year rose to 24.

Hence a broad outline may be of more general
use than the statistics of any one analysis.

The percentage of water may be taken as
varying from 78 to 80 in the grape and cherry,
as from 82 to 85 in plums, peaches, apples, and
pears, as 82 to 87 in brambles, currants, etc., and
as much as 95 in the watermelon. The pro-
portion of insoluble residue— skin and cellulose,

stone and seed— obviously also varies greatly
with succulence and ripeness, but may be taken,

one fruit with another, at not less than from
4 to 6 per cent. Unripe fruits may contain a not-
able proportion of starch, but this is fermented
on ripening into glucose and other sugars, fruit-

sugar, grape-sugar, cane-sugar, or (in Sorbus)
sorbin. The only fruits which retain starch

in important quantity are those of the banana,
"breadfruit-tree, and baobab ; hence the excep-
tional nutritive value of these. The olive alone
yields a notable proportion of oil. The propor-
tion of sugars varies exceedingly, dates, dry figs

(48 per cent), and raisins (56 per cent), again
very important foods, heading the list. Grapes,
of course, stand high, from 12 to 18, indeed
sometimes as much as 26 per cent, cherries from
8 to 13, apples 6 to 8, pears 7 to 8, plums 6, red
currants 4.7s, greengage 3.5, peach and apricot

only 1.5. The proportion of pectin bodies is,

however, exceedingly notable, especially in

fruits such as the three last named. In unripe
fruits (as also in roots) we find pectose, a body
apparently related to cellulose, but easily trans-

muted by a natural ferment or by boiling with
dilute acid into pectin, GHcOi. and its allies.

These are all more or less soluble in water, with
which they readily form a jelly (whence the

peculiar consistency of our fruit-preserves). The
proportion of soluble pectin and gum varies

considerably and is of great importance to the
blandness and agreeableness of fruit, the harder
and more common apples having considerably
less than 3 per cent and the best rennets nearly 8.

The harsh red currant, indeed, like berries in

general, has e.xceedingly little (0.25 per cent) ;

while the apricot has as much as 9, the greengage
12, and the peach 16— a circumstance which ex-
plains the peculiarly melting quality of these
fruits, especially the last-named. The free acid
also varies greatly, from 2.4 per cent in the red
currant, 1.4 in the raspberry, and nearly as
much in the sourest cherries, to 0.5 in sweet
cherries and a minimum of o.l or less in the
sweetest pears. That of apples and of grapes,
of course, varies greatly, but both may gen-
erally be taken at from i to 0.75, while the

apricot and peach stand at 0.3 or 0.4. The acid
is primarily malic, but citric, acetic, oxalic, tan-
nic, and others may also be present.

The quantity of albuminoids is of course
small, in fact, inadequate to render most fruits

a staple food. Yet it is by no means inappre-
ciable, ranging from nearly .5 per cent in the

majority of fruits to .7 or .8 in the grape (2.7
in raisins), and above I in the melon and
tomato. Hence to acquire albuminoids equal to
those of one egg we must eat ilA pounds of
grapes, 2 pounds strawberries, 2''S pounds apples,

or 4 pounds pears. To replace i pound starch

^5/4 pounds potatoes, we need 5.4 pounds
grapes, 6.7 of cherries or apples, or 12.3 of
strawberries. See Food.

The quality of fruits depends largely upon
the proportion of sugar, gum, and pectin to free

acid, largely also upon the proportion of soluble

to insoluble matters, but in very great measure
also upon the aroma. This quality is due to the
presence of characteristic ethers, often accom-
panied by essential oils, although not of course
in ponderable percentage. Cultivation and se-

lection operate strongly on all three factors.

Keeping of Fruit.— Many of the finest fruits

undergo very speedy decomposition, which, as
distinguished from the intrinsic processes of rip-

ening, is due to the attacks of bacteria, molds,
or yeasts; and the problem of their preservation
is therefore primarily one of preventing these.

In damp and stagnant air, especially with con-
siderable or frequent changes of temperature,
these fungus pests multiply with special readi-
ness ; hence a fruit-room must be cool and shady,
yet dry and airy, and the fruit carefully gathered
rather before full ripeness, handled so as to avoid
in any way bruising or tearing the skin, and laid

out and occasionally looked over so that rotten-
ness in one may not affect the rest. Under these
conditions apples especially may be kept for
many months; indeed many varieties of fruit—
for e-xample, winter-pears— require these con-
ditions for satisfactory ripening. On antiseptic
principles we see how it is that the dense-skinned
and wax-coated grape can be so largely imported
in sawdust, or how unripe gooseberries, and
even very perishable pears can be kept for
months similarly packed in well-sealed jars in a
cool place. The process of preserving with
sugar in jars promptly covered up is similarly
an antiseptic one ; but in the systematic appli-

cation of antiseptic principles we may still look
for considerable progress in the preservation and
transport of fresh fruit upon a large scale. The
method of drying fruit has also been in use
from remote times, especially with dates, figs,

and raisins.

See Cider; Fruit, Cultivation of; Fruit
Tr.-^de, The American ; Fruits, Cold Stor.^ge
of; Garden; and articles on the various fruits,

as Apple, Cherry, Peach, etc.

Consult works on fruit-culture by Bailey

(1897); Burbidge (1881); Cheal (new ed.

1892); Downing; Du Breuil (1886); Fish
(1882); Fuller (1881); Hogg (i88s); Roe
(1886); Thomson (1881); Wood (1880).

Fruit, Cultivation of, the planting, pro-
tecting and ripening of fruit for food. The
skilful labor of the cultivator has so greatly im-
proved the original indigenous wild fruit of
different zones, that it is worth while to consider
from the beginning this gradual process of
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amelioration. In the tropics, the fruits grow
spontaneously with little need for cultivation.

The plantain and banana, the guava and sapo-

dilla yield their refreshing fruit without the

aid of man. In temperate climates the wild

fruits are scarcely edible. Wild cherries, crab-

apples, and wild grapes are harsh and sour.

By cultivation the crab is changed into the

golden pippin, the wild pear into a Bcrgamotte,
and the wild grape into a Concord cluster.

There are two or three axioms which underlie

all principles of successful fruit culture. The
wild fruits if left in their natural state repro-

duce themselves only. The first step is to do-

mesticate a new generation by sowing their

seeds amid new conditions. Take for instance

the common wild cherry {Ccrasus aviuiit).

Plant its seed in garden soil and a tree of a
different kind appears; each seedling differs from
the original plant, and some few will be su-

perior to it. When once this variety appears,

selection of the best among many will gradually

lead to perfection. This perfection we see in

the pears, apples, grapes, and plums of to-day.

But only by assiduous care can the present stan-

dard be kept up. "There can be no doubt," says
Dr. Lindiey, "that if the arts of cultivation were
abandoned for only a few years, all the annual
varieties of plants in our gardens would dis-

appear and be replaced by a few wild forms."

Hence the necessity for constant and vigilant

cultivation of our present fruits.

Dr. Van Mons, professor at Lourain, was
the first to make any great discoveries in ameli-

orative cultivation. In 1823 his nurseries con-

tained 2,000 seedlings of merit. His theory was
that all fine fruits are artificial products. All

that wild nature can produce is a healthy, vigor-

ous tree, and a fruit sufficient to protect perfect

seeds for continuing the species. The object of

cultivation is to enfeeble the tree's excess of

vegetation, to diminish the size of the seeds

and increase the quantity of flesh or pulp. The
older the tree the more likely are its seedlings to

return to the wild state. While the seeds of

the oldest varieties of good fruit mostly yield

inferior sorts, seeds taken from recent varieties

of bad fruits, and reproduced uninterruptedly

for several generations will certainly produce
good fruit. A most important aid in producing
the desired varieties is by cross-breeding. This

is effected by taking the pollen of one blossom
and dusting it upon the pistil of another from
which the original stamens have been removed.
The development of plums and apples has been
much aided by this process, and Mr. Coxe has
described an apple which was a cross between
a Newton pippin and a russet. It was in ap-

pearance half the one and half the other, one
end tasting like a pippin, the other like a rus-

set. After a new and choice variety of fruit

has been obtained, and of which probably, there
is only one tree, it may be propagated by graft-

ing and budding. Grafting is as old as the

early Roman Republic: it was also practised by
the ancient Greeks. The French orchardists are
most expert in it and practice it in more than
50 different ways. The proper time for grafting
is in the spring, as soon as the sap stirs, which
commences earliest with the cherry and plum,
and ends with the apple and pear. Budding
differs from a common grafting. Merely a bud,
with the smallest possible quantity of the ad-
joining bark and wood, is inserted in the incised

tissues of another tree. All stone fruits are
difficult to graft, but can be budded with ease.

Fruit trees are also propagated by cuttings,

that is, by taking twigs from a good variety and
setting them out to take root ; or by layers and
suckers. A layer is a cutting, part of which is

sunk in the ground, while the end is not de-

tached from the parent tree. Suckers are shoots
sent up from the root and easily detachable so
as to be planted.

The grape vine is almost invariably propa-
gated by cuttings, as are gooseberries and cur-
rants. But one of the most important consider-
ations for the fruit cultivator is the soil and
its preparation. No good fruit can be produced
on dry or barren soil, and fertilizing, watering,
and thorough sifting of the orchard or vineyard
bed is absolutely necessary for success. Almost
equally important is the slope and aspect of the
land to be occupied. The warding off of dis-

eases and insect pests from growing fruit also

calls for great care on the part of the fruit

cultivator.

See Corn-fertilization ; Distribution of
Plants; Fruit-growing; Fungicide; Fungi;
Economical; Grafting and Budding; Imple-
ments, Agricultural; Insecticide; Manures
AND Manuring, Ecology; Mulch; Plant-
breeding; Pollination; Pruning; Tillage;
Windbreak, and articles on the various fruits.

Consult: Bailey, 'Principles of Fruit Grow-
ing* ; 'Nursery Book* ; Barry, 'Fruit Garden'

;

Fuller, 'Propagation of Plants.'

Fruit-bats, the bats of the family Ptcro-

poaidw, called also fo.x-bats or flying-foxes, be-

cause of tb.eir fo.x-like heads and faces. They
compose one of the two grand subdivisions of
bats, the Mcgachirol'tcra (see Bat), confined to

the tropical parts of the Old World. These are

the largest of all bats, and differ from the other

bats in that they are entirely frugivorous.

There are several genera, the most important be-

ing the genus Ptcropus. The best-known
species is the Indian fox-bat (P. mcdius), com-
mon in India, Ceylon and neighboring islands.

As evening falls these bats fly out of the

branches, where they have hung, like great black

fruits, all day. and start on their nocturnal depre-

dations, which they continue until dawn^ when
they return to their homes,— thousands some-
times forming a single colony, wrangling and
jostling one another for the most desirable

places on the limbs. Once settled they hang,

head down, until day is over. They are so nu-

merous and so destructive to crops in certain

localities that they are hunted vigorously; but,

even when they are shot by thousands, the num-
bers do not seem to be materially decreased.

There are certain species that sometimes feed on
flowers as well as fruit : but this is not gener-

ally the case. The Indian fruit-bat, Lyddeker
says, will greedily drink palm-juice from the

pots hung on the trees to collect it, and at times,

individuals have been foimd at the foot of the

trees quite helpless from intoxication.

The spread of wing is from 4 to S feet in the

Indian and Malay species ; smaller than these are

the ugly-faced Harpyias, so named because of

the supposition that they were the "harpies" of

the old nn^thology.

Fruit-crows, the somewhat crow-like

birds of that section of the South American

family Cotingidce called Gymnoderince. This
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section contains a number of most unusually
ornamented birds, such as the bill-bird, and um-
brella-bird (qqv.), and most of them have bare

spaces, or wattles, about the head. They arc

woodland birds whose habits are little known,
but they feed mainly on seeds and berries, and
make large nests in trees and bushes.

Fruit-fly, any of the flies of the family

Trypctidtc, whose eggs are laid and maggots are

bred in fruit, for example, the apple-maggot
(q.v., under Apple), or in plant-stems. The
Mexican orange-worm (see Orange Insect-
tests) is another well-known species, while the

galls so frequently observable upon the golden-

rod are the work of a third i Trypcta solidagiiiis\

The maggots remain within the fruit or gall dur-

ing the winter, then, if not already throw-n down,
creep out, drop to the ground, and transform
into pupa and imago. They vary in color from
l)uff to brnwnish-black, and are frequently beauti-

fully banded or spotted. See also Pomace-fly.

Fruit growing. Fruit growing as a distinct

phase of agriculture is of comparatively recent

development in America. The early settlers,

who were located chiefly along the Atlantic

Coast, in the Lake Region and the Mississippi

Valley, found an abundance of wild fruits of

many species similar to those known to them in

their European homes, and in many cases su-

perior in size, flavor, and quality, to the wild

fruits of Europe. This fact encouraged them to

introduce the cultivated forms and varieties of

the Old World, so that as soon as regular and
reliable means of communication were estab-

lished with the mother countries, seeds, scions,

and young trees of the choice varieties of west-

ern Europe and the Mediterranean region were
secured for testing in practically all of the

colonies from the Saint Lawrence Valley south-

ward to Florida. Naturally these early intro-

ductions were made in a desultory way and the

larger portion of them failed through inability

•of the types and varieties developed in Europe
and western Asia to endure the more intense

climatic conditions that prevailed in similar

latitudes on the American continent east of the

Rocky Mountains. The art of grafting was evi-

dently known to some of the early colonists for

as early as 1647 it is recorded that the apple was
grafted on wild stocks in Virginia, where in

1686, one orchard of 2.500 apple trees is known
to have existed. In 1647 Governor Stuyvesant
planted on Manhattan Island a grafted tree of

the Summer Bonchretien pear, said to have been
imported from Holland. Tliis tree, which is the

earliest recorded grafted tree planted by the

colonists, stood at what subsequently became the

corner of Third avenue and Thirteenth street.

New York city, until it was accidentally broken
•down by a dray in 1866.

The early efforts with orchard fruits were
devoted chiefly to the introduction of such as

would yield a supply for the family of the
owner, rather than to develop a commercial in-

dustry. About the only exception to this was
the apple, which was planted quite largely in

many sections for cider making. This was
especially true from Virginia northward, one
Massachusetts village, consisting of forty fami-
lies, having attained the distinction early in the
i8th century of producing "near ten thousand
barrels of cider.* The early efforts toward the

introduction of wine-grapes are related under
Grape Culture.

Bailey states that there are not less than 150
species of native North American fruits fairly

well known, of which not more than 40 are of
commercial importance. These cover a very
wide climatic range, from the hardy plums and
apples of the far north to the figs, oranges, and
lemons of California, and the oranges, pine-

apples, mangoes, guavas, and other tropical

fruits of Florida. The great diversity of soil

and climate render it possible to produce in the
United States, Canada, and Mexico, practically

all of the important fruits and nuts known to

commerce throughout the world, so that America
has become in large degree independent of the
Old World in the matter of fruit supply. The
chief exceptions until recently have been cer-

tain sub-tropical fruits and nuts, such as oranges,
lemons, dates, figs, almonds, and walnuts, but
production of these has shown such rapid in-

crease during the past few years as to largely
displace the former imports of these fruits.

For convenience in discussion, the various fruits

have been grouped by Prof. L. H. Bailey,
'Principles of Fruit Growing' (1897), into four
classes, which may be summarized as follows

:

Class I.— Tree-fruits, comprising about 100
species divided into 13 sub-classes.

Class II.— Vine-fruits, comprising the grapes
and passi-floris, divided into two sub-classes.

Class III.— Small-fruits, comprising about 20
species, divided into three sub-classes.

Class IV.— Herb-like fruits, comprising
about 10 species, divided into four sub-classes.

While the effort to produce a home supply
was evident at a very early day. the develop-
ment of a large commercial fruit industry can
hardly be said to date earlier than 1850. Before
then plantings of orchard fruits were limited
to the needs of the farmer's family or the nearby
village or city, except in a few localities w-here
apples and grapes were grown for the manu-
facture of cider and wine respectively. Each
improvement in transportation has been fol-

lowed by a marked increase in fruit planting
and production, frequently at points remote from
those where the product is consumed. This is

most noticeable in the case of the more perish-
able fruits, such as the strawberry and peach.
The planting of these for the supply of the
cities along the .\tlantic seaboard has gradually
spread southward and westward until there are
large shipments of these fruits each year from
points as far south as Florida, and as far west
as Texas. The fruits grown in the drier climate
of the Pacific coast have been found to endure
transportation better than those of more humid
regions, and their peaches, plums, apricots,
cherries, grapes, and pears, as well as the
citrous fruits are marketed with little risk in

eastern cities. The perfecting of the refrigera-
tor-car service on land has played an important
part in this development, and in conjunction
with refrigerated compartments on ocean steam-
ers, has resulted in the beginning of what
promises to become a very important export
trade in such fruits as peaches, pears, plums,
and possibly some other perishable fruits that
fail to endure the vicissitudes of ordinary
transportation.

Tyl>cs and methods.— The early efforts at
commercial fruit culture in America were
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mainly based upon European varieties, and the

methods of culture were such as were followed

in the Old World. The unsatisfactory behavior

of a large proportion of the imported varieties

gradually led to the substitution of seedlings

of American origin, which, in the case of most
of the important species, have proved much
better adapted to American conditions. Prior

to the middle of the 19th century most of the

American varieties of orchard fruits that came
into prominence were accidental seedlings, which
were observed to yield fruit of special value,

and were, therefore, named and propagated as

commercial sorts by their discoverers, for ex-

amples, the Baldwin, Ben Davis, and Winesap
apples, and the Catawba grape. In recent years

attention has been devoted to the breeding of

sorts better suited to special conditions or for

specific uses, and rapid progress has been made
along this line in strawberries, grapes, plums,
and peaches. At first these efforts consisted

chietly of the growing of seedlings from seed

of choice varieties without effort to control the

male parentage, but more recently much definite

work has been done in breeding through the

cross-pollination of varieties possessing the

characters that are desired in the offspring.

Notable work in this line has been done by
Munson of Texas, Burbank of California, VV'eb-

ber of the United States Department of Agri-
culture and others. The result of the tendencies

above indicated has been to create a distinctive

American pomology, consisting largely of Old-
World species but mainly of varieties of Ameri-
can origin. In the case of the strawberry, the

raspberry, both black and red, the blackberry,

dewberry, and gooseberry, the plums of the

Mississippi Valley region and the grapes grown
east of the Rocky Mountains, the species as

well as the varieties are largely of American
origin. (Consult Bailey, "Evolution of Our
Native Fruits. 'J

The gradual change in varieties cultivated

has been accompanied by a radical change in

methods of culture. With the development and
improvement of agricultural implements, hand
labor has largely given way to horse-power
methods so that a large acreage is now effectively

managed with few hands at comparatively small

cost, except during the harvesting and market-
ing of the crop which, with most of tlie fruits,

is still done by hand labor. The prevention of

injury by fungous diseases and injurious insects

has necessitated the development of economical
and effective means of combating these pests.

While radically different treatment is needed
for different pests, the last decade has w-itnessed

a very general resort to the use of fungicides

and insecticides (qqv.) applied to the trees or

plants in the form of sprays.

Methods of cultivation and pruning differ

widely for different fruits and in different sec-

tions of the country, but in recent years there

has been a marked tendency toward clean
cultivation of the soil during the early part of

the growing season to insure vigorous growth of
wood and foliage, followed by the sowing of
some leguminous, or other cover crop, which is

allowed to grow during fall and winter for

plowing under the following spring. This prac-
tice, where pursued, aids in maintaining the
proper proportion of humus in the soil, and
when supplemented by applications of phos-

phoric acid and potash as needed, promotes a
healthy and vigorous growth capable of pro-

ducing normal crops of well-matured fruit.

While the pruning of orchard trees to fixed and
arbitrary forms is as yet little practiced in

America, more attention is paid each year to
pruning for specific purposes, such as the

stimulation o\ growth, the setting of fruit buds
or the reshaping of the tree or vine. In most
sections the practice of heading trees low is on
the increase, such trees being found to endure
greater climatic extremes without injury, and
the accessibility of their most remote branches
greatly facilitates their treatment with sprays
and the harvesting of their crops.

The necessity for shipping long distances has
resulted in the development of methods of
marketing fruits which differ widely from those
practiced in the Old World. One of the most
marked features is the almost universal use of
"gift" packages. For most fruits except the
cheaper and lower grades of apples and pears,

chiefly used for cider making, evaporating, or
canning, special IFght wooden packages are
made of convenient size and form in which to
pack the fruit for shipment. In most cases
these packages go with the fruit, no effort being
made to return them to the shipper or use them
a second time. It is noticeably true that the
highest type of grading and packing fruit for

shipment is found in those regions which are
remote from the consuming centers of popula-
tion, and to a considerable extent the same is

true of the methods of cultivation, pruning,
thinning, and spraying, the heavy expense of
long shipment necessitating the production of a
more attractive product, which will command a
price sufficiently high to leave a profit to the
grow'er. The increasing tendency to plant large
areas under single direction and management
has had the effect to still further systematize
the operations and render the product more tmi-
forin in size, quality, and marketability from
year to year, while in certain localities, co-
operative grading and packing are accomplish-
ing similar results.

Orchard Trees and Products, Census of 1900,
Crop of 1899.

Apple
Apricot
Cherry
Peach and nectarine
Pear
Plum and prune
Unclassified orchard fruits..
Cider
VinCKar
Dried and e\'aporated fruit..
Value of orchard products..

Trees.

201,794,764
5,010,139

11,943,287
99.919.428
17,716,184
30,780,892
2.215,267

1,754.927 bhls.

392.497 bbls.

144,804,638 lbs.

$83, 75.,840

Bushels.

75. ."(97.626
2,642.126

2,873,499
15,433,623
6,625,415

8,764,03«
630,321

Magnitude of fruit industry.— Comprehen-
sive and accurate statistics of fruit culture in

North .\merica are unfortunately lacking, but
enough is known regarding certain fruits to in-

dicate the large and growing importance of the

fruit industry as will be noted below under the
discussion of the several fruits mentioned. The
Twelfth Census (1900) showed totals as above
for the United .States, while the known facts

regarding the annual production and sale of
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young trees by American nurseries indicate that

orchard planting continues with little abatement.
Commercial apples.— The apple is both the

most widely grown and generally liked of the

fruits of North America. It is grown to a
greater or less extent in every state and ter-

ritory of the Union and Province of Canada.
The range of the varieties of this fruit as to

date of maturity is so great that with proper
attention to their selection planters in many sec-

tions can have a continuous supply of this fruit

from their own orchards during at least ten

months of the year. Since the development of
commercial cold storage (q.v. ) and the improve-
ment of railroad transportation from the South,
the supply of American grown apples in whole-
some condition in city markets is practically

unbroken. ( See Apples ; Fruits, Cold Storage
of; Fruit-Trade.)

Pear and quince.—While the pear has never
attained in America the relative importance that

it holds in England, France, and Germany, it

succeeds well. The varieties of best quality are
chiefly of the European type (Pyrus communis)
and several of the most important are of Euro-
pean origin, such as Bartlett, Flemish Beauty,
Anjou, Angouleme, Clairgeau, Louise Bonne.
The pear requires a somewhat richer soil and
more cultural attention than the apple, and is

subject to a bacterial "blight" which it is dif-

ficult to control in regions where the tree makes
a strong and rapid growth, as in the South. In
such regions this type is rapidly giving away to

the Oriental type {Pyrus sinensis), the varieties

of which are derived primarily from the Chinese
sand pear. The most important of these are
Kieffer and Le Conte — sorts of indii¥erent

quality but thriving and producing crops under
conditions where the better varieties cannot sur-
vive. Kieffer has been more largely planted in

recent years outside of California than any other
sort, and is largely used for canning. It is also
well adapted to the export trade. The most im-
portant commercial pear districts are in western
New York, western Michigan, central Cali-
fornia, New Jersey, and the Chesapeake Pen-
insula. In the latter two regions the Kieffer
predominates ; in the others, Bartlett is the
leading commercial sort. The quince is but
sparingly grown in a commercial way, except in

a few localities in western New York. New
Jersey, Pennsylvania. Michigan, and California.

Stone-fruits.— Among the stone-fruits the
peach ranks first in commercial importance,
though its climatic range is narrower than that

of the several types of plums. The rapid de-
velopment and magnitude of the American
peach industry constitute one of the striking
features of our fruit culture. Although prior

to 1870 commercial peach orchards were chiefly

confined to New Jersey and Delaware, large and
successful plantings are now found in all the
warmer and moister states, so that total crop
failures of this delicious fruit have become
practically unknown. Single orchards of 100,-

000 trees are no longer rare, and in some in-

stances more than 300,000 trees are under one
management. The major portion of the crop
is grown for marketing in the fresh state or for
canning, except in California where large quan-
tities are sundried in addition to these uses.

The standard sorts of widest distribution are
probably Early and Late Crawford. Elberta,

Oldmixon, Stump, and Smock. The varieties

of the Peento and South Chinese groups are

grown chiefly in Florida, while the Spanish,
Chinese Cling, and Persian groups, respectively,

are grown to the northward, with the Chili

type of the latter group as the most thoroughly
tested as to winter hardiness.

The various types of plums are found under
successful culture over a wider clirhatic range
than any other tree_fruit in America, but are of
less commercial and economic impoitance than
the apple or peach. The European types are
considerably planted in the northern states,

especially New York and Michigan, and con-
stitute a very important feature of the fruit

culture of the Pacific Coast. The yield of
prunes is increasing rapidly, having averaged
more than 120,000,000 pounds per annum, from
1898 to 1902 in California alone. In the colder
portions of the North, especially in the Upper
Mississippi Valley, hardy varieties of the native
Primus Americana have been developed, which
are proving of great value. Among these are
Wolf, Stoddard, De Soto, Wyant, etc. The
Japanese varieties, now widely planted, are
proving useful additions to our lists, though in

some cases very susceptible to injury by the
fruit rot {Monilia fructigcna).

Cherries are widely planted as door-yard
trees, but their commercial culture is compara-
tively limited in the eastern states. The sweet
varieties are grown to some extent in western
New York, but only in California and Oregon
are they largely grown with profit. The lead-
ing varieties are Napoleon, grown on the Pacific
Coast as Royal Ann and Black Tartarian. The
sour varieties have a wider commercial range,
and Early Richmond, Montmorency Ordinaire,
and English Morello are the leading sorts.

Apricots are but sparingly grown outside of
California, where there is a large production
for drying and canning, as well as for shipment
in the fresh state.

Small fruits.— The strawberry is widely and
largely planted for commercial shipment, and
fruit grown in the open air is obtainable in city

markets from January to the middle of July.
It is grown in all the northern states, and ex-
tensively for shipment in the Gulf States. South
and North Carolina, Virginia, Tennessee, Ar-
kansas, and Missouri. Varieties are transient
and numerous, but all the varieties grown to
any extent are of American origin.

The raspberries — red, black, and purple—
blackberries, dewberries, currants, and goose-
berries are grown in smaller areas, though in
certain localities their culture has assumed dis-
tinct importance.

The cranberry, which, as a cultivated fruit,

is distinctly an American product, is extensively
grown in IMassachusetts and New Jersey and
somewhat in Wisconsin.

Citrous fruits.— The citrous fruits chiefly
grown are the orange, including the mandarin
or kid-glove type, the lemon, and the pomelo.
The citron and the kumquat are now being
commercially planted, the former mainly in
California, the latter in Florida. The lime is

also grown to some extent in the latter state.
Prior to the great freeze of 1894-95, orange
culture was the most important branch of horti-
culture in Florida, the annual yield having ex-
ceeded 5.000,000 boxes. Since then the yield
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has been relatively small, though showing
marked increase in 190.3. The yield of oranges

and lemons in California has steadily increased

for several years, having averaged more than

5.000,000 boxes per annum for the past five

years.

A\'uts.— Of the nuts grown in America only

the almond, walnut, and pecan have attained

much commercial importance, the two former

in California, the latter throughout the Gulf

States and lower Mississippi Valley. Chestnuts

of European and Japanese types are being

planted on a somewhat extensive scale in the

Eastern States, and appear well adapted to the

existing conditions. Cocoanuts are somewhat
planted in southern Florida.

Tropical and sub-tropical fruits.— Of these

the most important are the fig, olive, and pine-

apple, all of which have attained commercial
prominence. The two former are more largely

grown in California, the latter in Florida. The
mango and avacado are now being planted in

considerable areas in south Florida, and several

other species, including the guavas and anonas,

to a less extent. William A. Taylor,
Pomologist, U. S. Department of Agriculture.

Fruit-pigeons, a group {Trevonina) of pig-

eons of very brilliant and often curious plumage,

and frequently of large size, which are scattered

from India to the South Sea islands. They
spend their lives in the tops of the forest trees

and feed wholly upon fruits, which are swal-

lowed whole. There are about uSo species,

chiefly of the genera Carpopliaga and Ptilopus.

Fruit Trade, The American. The Ameri-
can fruit trade, which has nnw attained such

proportions that it is entitled to be regarded
as an important factor in our national com-
merce, had practically no existence one hun-
dred years ago. .\t the beginning of the

19th century, for example, it is doubtful if

there was a merchant in the United States

who realized any considerable profit from
his transactions in fruit. The extent of the

trade at that time was represented by a few
of the large importing houses, and their in-

terest in this branch of the provision busi-

ness was confined to the occasional receipt

of a cargo of assorted fruits from some
Mediterranean port, a few half-casks of dried

prunes, currants, raisins, and figs, with, per-

haps, some preserved citron. In fact, it was
some years after the birth of the last century
before even the New York grocers could see

any advantage in trading in the native fruits

that were frequently brought to the city by
the neighboring farmers, and it was not until

many years later, or at sometime about 1830,

that any of the Metropolitan business men
began to give any serious attention to the

importation of foreign fruits.

Of course, this does not imply that for-

eign fruits were not imported from time to

time. As early as 1804, a consignment con-
sisting of about 30 bunches of bananas had
been brought into the United States by
Captain John N. Chester, of the schooner
Reynard, but while, during the next 26 years,

similar small lots were imported, it was not
until 1830 that John Pearsall, a member of the

firm of J. & T. Pearsall, decided that it would
pay him to negotiate for cargoes of this fruit

at regular intervals. He accordingly char-
tered the schooner Harriet Smith, and, within
a few weeks, unloaded the first large cargo of
bananas ever brought to New York. It con-
sisted of 1,500 bunches.

The first cargo of oranges arrived at New
York, in a sailing ship from Sicily, in 1832.

Within a few months a cargo of lemons fol-

lowed, and, within a comparatively short
time, the importations of fruit from the
Mediterranean ports became an established
branch of our international trade. For fully

30 years these fruits from Italy, especially
in the case of lemons and oranges, held full

possession of the American market, and sail-

ing ships, which were chartered expressly
for that purpose, sped back and forth across
the .\tlantic to bring these fruits, the demand
for which was constantly increasing. In
fact, so eager was the competition in those
days that entire shiploads were often pur-
chased by importers and dealers before they
had been a day at sea, and while the quality

and condition of the goods could be nothing
more than a matter of speculitior.

Prior to 1865, the market for foreign fruit

in this country was largely controlled by the
great importing houses, most of whom pur-
chased direct from the Italian producer.
Among the houses that were most famous
some half a century ago, one may mention
the names of such firms as Devlin & Rose;
Chamberlain, Phelps & Company; James
Robinson & Company, and Lawrence, Giles

& Company, all of New York; Daniel i)raper
& Company, and Conant & Company, of
Boston; Dix & Williams, of Baltimore, and
S. S. Scattergood & Company, and Isaac
Jeanes & Company, of Philadelphia. In 1865,

however, the Italian fruitgrowers consented
to consign their fruit to the American firms,

and this method of transacting business con-
tinued unchanged until about 1880, when
several of the largest Italian fruit houses
sent men to this country to represent their

interests in the American market, since
which time they have quite generally main-
tained their control over the importations
from Sicily and the mainland, the Italian

shippers feeling that it is safer to deal
directly with a compatriot than indirectly

with a stranger. As the result, Italy is still

the largest importer of fruit in America.
Spain's attempt to introduce her oranges was
unsuccessful, and now, with the exception of
her lemons and her Malaga and Almeria
grapes, she sends but little of her product to

this country.
The great changes in the conditions of

the American fruit trade have all occurred
since 1865. Prior to that time the importer
of foreign fruit had little reason to figure

upon any great local competition, but, since

the close of the Civil W'ar, the development
of American resources has completely al-

tered the situation. In the earlier days. New
York, New Jersey, and Delaware were prac-

tically the only States in which small fruits

were raised in any considerable quantities,

but, even in such instances, there was nothing
like a systematic trade in these products. If

the Delaware peach crop failed, there was no
other section of the country that could come
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to the rescue, for California at that time was
not what she is to-day, one of the most re-

sourceful fruit-growing States in the Union.
The first consignment of fruit from Cali-

fornia came by express to New York, in

1867. Although picked green, and brought
through with as much care as possible, con-
sidering the primitive methods of shipment
then in vogue, the condition of the fruit upon
its arrival did not compensate for the ex-
pense involved in the experiment. Although
financially a failure, however, both the ship-

per and the transportation company had
learned something from the experience, with
the result that, in November of the following
year, a second shipment of pears and grapes
was brought through in such good condi-

tion that the pears sold at ?3-50 to $5 a box,
and the grapes, which were principally

Tokays, from $10 to $15 for each 40-pound
crate. This fruit, which was consigned to

N. R. Doe, came from California in four
ventilated cars attached to a passenger train,

and, although the transportation charges
were heavy, the return was sufficient to prove
that the experiment could be made a source
of great profit. From this beginning the

California overland fruit trade has grown
steadily until to-day thousands of carloads
of such fruits are shipped from that por-
tion of the country every year, of which up-

ward of 2,000 are consigned to New York
alone. Including its canned fruits and nuts,

the shipments from California, both by sea

and rail, showed an aggregate of nearly

520,000 tons in 1900, and this amount, great

as it may seem, has been exceeded every year
since the last census figures were published.

The development of the Florida fruit

trade dates from early in the seventies, and
then, as now, oranges were the staple fruit

of that State. Of far better quality than the

foreign fruit, they speedily attained a degree
of popularity that gave them a most im-
portant position in the market. For years,

.therefore, their sway was uncontested, and
it was not until the California growers began
to develop their orange industry so exten-
sively that the Florida producer commenced
to experience the effect of any rivalry.

One apparent result of the growth of the
fruit industry of this country has been the

creation of a greater demand for fruit in gen-
era!, a demand which is now so great that

even the foreign fruit trade has profited by
it. As in the case of the California fruit,

this situation is largely due to the condition
of American transportation rates. These are
so high that, even in the case of Florida fruit,

the Sicilian shipper can box, transport, and
pay all charges on his product, including tfie

item of customs duties, and still land the

fruit at New York at a smaller total expense
than any of the local growers can market
their output.

That the local fruit is able to hold its

own, however, in spite of such handicaps,
is indicated by the fact that the shipment of
oranges from California and Florida each
year closely approximate g,000,000 boxes. In
addition, there are the other fruits from Cali-

fornia, the market for which is constantly
widening, to say nothing of the millions of
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pineapples that are sent to the North from
Florida every season, and the annual harvest
of olives, which is not far short of $300,000
in value. At the same time our importations
of fruit are still eight or nine times greater
in value than our exports, nor is there many
apparent indications that these figures will

undergo much change. At present, as in the
past, our exports are confined almost ex-
clusively to our shipments of apples, an item
in our commerce that has increased so ma-
terially that the exports which amounted to

scarcely more than $25,000 in value in 1850,
have grown to such an extent that they rep-
resented more than $3,500,000 in 1905. Eng-
land is the greatest receiver of this product,
and if her demand for apples continues to
increase as it has during the past few years
it will not be long before it will require no
less than 1,500,000 barrels to meet the re-

quirements of the great auction-houses of
London, Liverpool, and Glasgow alone.

The wide development of the fruit trade
which has been effected during the past 25
or 30 years has naturally resulted in the
organization of many associations which
have been planned as safeguards for those
who are engaged in such commercial enter-
prises. To-day there are institutions of this

character in all the large cities of the coun-
try, but those that are best known are the
New York Fruit Exchange, which operates
on principles similar to those of other great
exchanges; the Fruit Buyers' Union, which
aims to systematize the methods of the
green-fruit import and auction business, and
the National League of Commission Mer-
chants, which purposes to obtain uniformity
and integrity of method in the commission
business. Through the efforts of these or-
ganizations, and the local exchanges and
associations in other parts of the country,
the dealers in fruit are now able to transact
a business which aggregates, including both
imports and exports, an amount which will

exceed $25,000,000 per annum. In addition
to this there is the enormous domestic prod-
uct, which, while it varies from year to year,
and has never been reduced to exact statis-

tics, will undoubtedly represent a sum that
is equally as great.

Fruits, Cold-storage of, the preservation

of fruits, by keeping them in a refrigerator or
ice-box of such a temperature as will neither
freeze them nor permit the process of ripening to

advance. The problem of cold-storage has at

length been solved by experiments recently made
(1903) by the government expert, W. H. Ragan
of the Department of Agriculture, at Washing-
ton. It had been generally supposed that cold-

storage fruit quickly rotted, on exposure to the
ordinary atmosphere of the dwelling-house in

summer or winter. It has, however, been dis-

covered that when fruit is put up in a proper
condition, and kept subject to a proper tempera-
ture, it remains uninjured by storage for some
time. Thirty-two degrees is considered suitable

temperature for the cold-storage of fruit.

Peaches of good color, yet still hard, if fresh
from the tree, have been kept in cold-storage for

four weeks, and found at the conclusion of that
period in fairly marketable condition. They have
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maintained this condition for at least four days.

It is only when they are in bad condition, im-
perfect and poorly colored, that they spoil on
exposure, after resting in cold-storage.

In order to obtain good results the tempera-
ture of a cold-storage warehouse should be
kept uniform throughout. Freshly plucked fruit

is alone suitable for storage, for a delay of a

few days, even of a few hours, will result in

serious loss. While pears must be gathered as
soon as they reach their full size on the tree,

apples may best be stored when well matured
and highly colored, though still hard. The
storing should be made in small packages, cer-
tainly of not over 50 pounds ; this is especially

the case with regard to quickly fermenting
fruits, such as pears and peaches. The careful
ventilation of the cases, barrels or boxes, which
enclose the fruit, is absolutely indispensable.

Nothing is more likely to prolong the preserva-
tion of fruit in cold-storage than wrapping them
individually. Double-wrappings are even better
than single. The inner paper should be porous,
like blank newspaper tissue, the outer may be
paraffin paper.

Fry, Elizabeth Gurney, English philan-
thropist and prison reformer: b. Earlham, Nor-
folk. England, 21 j\Iay 1780; d. Ramsgate, Kent,
12 Oct. 1845. Brought up a Quaker by her fam-
ily she did not adapt her mode of life to that

prescribed by the more rigid and orthodox of
the sect, till 1798, being then induced to do so
by the preaching of William Savery, an Ameri-
can Friend traveling in England on a religious
mission. This change was consummated by
her marriage in 1800 with Joseph Fry, himself
a "plain Friend." In 1810 Mrs. Fry became an
occasional preacher and thenceforward devoted
herself to offices of the purest benevolence and
piety. Owing to her unwearied exertions, im-
portant reforms were effected in the prison sys-

tems, not only of Great Britain, but also in those
of France and Germany. See 'Memoirs' by
Tompson (1846); Corter (1853).

Fry, James Barnet, American military
officer : b. Carrollton. Green County, 111., 22 Feb.
1827; d. Newport, R. I., 11 July 18Q4. He was
graduated at the United States Military Acad-
emy in 1847, and after serving as assistant in-

structor at West Point, he was assigned to the
3d Artillery, then in Mexico, where he remained
till the close of the War. In 1863 he was ap-
pointed provost marshal-general of the United
States, with headquarters at Washington, D. C.

;

and in 1864 was promoted brigadier-general. He
was brevetted major-general in the regular
army, 13 March 1865, for "faithful, meritorious,
and distinguished services," and after the War
served in the divisions of the Pacific, the South,
the Missouri, and the Atlantic, till 1881, when
he was retired. He was the author of : 'The His-
tory of Brevets* ; 'The Army under Bucll.'

Fry, William Henry, American composer
and journalist: b. Philadelphia August 1815; d.

Santa Cruz, W. I., 21 Dec. 1864. He early
showed a singular aptitude for music, and in

1835 produced four overtures which were per-
formed by the Philharmonic Society of Philadel-
phia, who presented the composer with an hon-
orary medal. He next wrote the operas of
'Aurelia' and the 'Bridal of Dunure.' In 1845
he brought out his opera of 'Leonora,' an Italian

version of which was performed in 1858 in New-
York. In 1846 Fry visited Europe as the cor-
respondent of several .American newspapers, and
after his return in 1852 gave his attention to
music, producing several symphonies of merit.
In 1855 appeared his next work, a 'Stabat
Mater,' brought out at the New York Academy
of Music. He stibscfiucntly became attached to
the editorial staff of the New York Tribune

^

and attained much popularity as a public lec-

turer.

Frye, William Pierce, American lawyer,
legislator, and statesman : b. Lewiston, Me., 2
Sept. 1831. The son of Col. John M. and Alice
M. Frye. He was graduated at Bowdoin Col-
lege in 1850 and after studying law in the office-

of William Pitt Fesscnden, he began the prac-
tice of his profession at Rockland, and later at
Lewiston. He was elected to the State legisla-
ture from the latter city in 1861, 1862, and 1867.
In 1864 he was a presidential elector on the Lin-
coln ticket. After serving a term as mayor of
Lewiston, he was elected attorney-general of
the State, on the Republican ticket, holding the
office from 1868 to 1870. He was elected to
Congress from his home district in 1871, and
was re-elected no less than five times.

In 1881 he resigned his seat in the House of
Representatives to accept the nomination to the
L'nited States Senate, filling the vacancy caused
by the resignation of James G. Blaine, who en-
tered Garfield's cabinet as secretary of state.

Senator Frye was re-elected to the Senate in
1889, 1895, 1901, and 1907; was elected presi-
dent pro tem. of the Senate in 1896, and has^

twice acted as permanent presiding officer of that
body— atter the death of Vice-President Hobart
in 1899, and after the elevation of Vice-President
Roosevelt to the Presidency in 1901. After the
close of the Spanish-American war Senator
Frye was a member of the Peace Commission in

Paris. He was chairman of the Commerce Com-
mittee in the Senate and has exerted a great
influence on national legislation. He has been
looked upon as one of the great leaders of the
Republican party, and has had much to do with-
framing legislation on the tariff and as regards
American shipping. During the exciting days
of the Spanish-American war he acted as chair-

man of the Senate Committee on Foreign Re-
lations. Senator Frye was given the degree of
LL.D. by Bowdoin College in 1889, and also by
Bates College in 1S81.

Fryer, John, .American Orientalist: b.

Hythe, Kent, England, 6 Aug. 1839. Educated
in London, England, he has occupied several
educational posts and acted as governm.ent trans-
lator in China. He was appointed Agassiz pro-
fessor of Oriental Literature in the University
of California in 1892. Among his writings are:
'Educational Directory for China' (1895);
'Translator's Vade-mecum, or Vocabulary of
Scientific Terms in Chinese and English.'

Fteley, Alphonse, American civil engi-
neer : b. Paris, France, .April 1837 ; d. Yonkers,
N. Y., 6 Aug. 1903. He was educated at the
Ecole Polytechnique, Paris, and came to the
United States in 1865. He was resident engineer
of the Waterworks Bureau of Boston (1873-80) ;

chief assistant city engineer of Boston (1880-4),.

and subsequently consulting engineer. He
was also chief engineer of the New York
Aqueduct Commission (1888-1900). In the last
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named capacity he planned the Croton dam in

1891, and the Jerome Park reservoir in 1894.

Fu-Kien, foo-ke-en', or Fokien, a prov-
ince of China, bounded north by Che-Kiang,
northwest and west by Kiang-Si, south by
Kwang-Tung, and southeast by the China Sea

;

area, 38,500 square miles. The coast is deeply
indented by bays and studded with islands, in-

cluding Amoy, Hai-Tan, and others. The is-

land of Formosa formerly belonged to the prov-
ince. The interior is generally mountainous;
but by cultivating not only the plains and slopes,

but terracing the hillsides, often to their sum-
mits, the far greater part of the surface is

turned to good account. The higher mountains
are covered with trees, and the cultivated ter-

races sometimes number 30 to 40. The Min and
its tributaries are the most important rivers.

The principal products are rice, wheat, barley,

tea of superior quality, silk, sugar, indigo, cam-
phor, and toljacco. The minerals include iron

and alum, which, with porcelain, various tissues,

and the above products, are the chief exports.

The capital is Fu-Chau. Amoy, a treaty port,

and other important commercial towns are also

inckided in the province. Pop. 25,790,556.

Fu-Shan, foo-shan', a town of China, in

the province of Kwang-Tung, 21 miles southwest
of Canton, on one of the branches of the delta

of the Si-Kiang. It has manufactures of silk,

iron and steel, etc., and carries on some trade.

Pop. (1900) 200,000.

Fua-Fusinato, foo-a foo-se-na'to, Erminia,
Italian poet : b. Rovigo, 5 Oct. 1834; d. Rome 27
Sept. 1876. She was married to the poet Arnaldo
Fusinato (q.v.) in 1856. Her spirited appeals to

national sentiment in 1848 brought her widely
into notice. In 1852 was published her 'Verses
and Flowers.' She wrote a series of 'Stornelli,'

advocating Florence as the national capital in-

stead of Rome. Her complete poetical works,
'Versi,' were published in 1879; her 'Literary

Writings' in 1883.

Fuca, Juan de, hoo-an' da foo'kii (origi-

nally Apostolos Valerianos), Greek navigator:

b. Cephalonia ; d. Zante 1602. He was for

many years in the Spanish naval service. In

1592, when he discovered the sea-passage sepa-

rating Vancouver Island from Washington, and
connecting the Pacific Ocean with the Gulf of

Georgia and with Admiralty Inlet and Puget
Sound, he thought he had chanced upon a con-
nection between the Atlantic and Pacific oceans.

This straight has been called after his name.

Fuca, Strait of. (See Juan de Fuca,
Strait of.)

Fuchs, fooks, or Fuchsius, Leonhard, Ger-
man botanist: b. Membdingen, Bavaria, 17 Jan.

1501 ; d. Tubingen, 10 May 1566. He studied

the classics under Reuchlin at Ingolstadt, and
was graduated Doctor of Medicine in 1524. He
afterward turned his attention to botany, of

which science he must be looked upon as one of

the fathers. In his 'Historia Stirpium' (154^).
he gave a clever description of domestic plants,

alphabetically arranged, and laid the foundation

of a permanent botanical nomenclature. The
fuchsia (q.v.) was named after him.

Fuchsia, fu'shi-a or fook'si-a, a genus of

plants, the type of the tribe Fiichsicic. natural

order Onagracea, named after the botanist Leon-
hard Fuchs. The genus contains more than 50

known species, chiefly natives of Mexico, Peru,
and Chile. Some have been found in New Zea-
land. The plants are shrubby or arborescent,
sometimes climbing ; the flowers are pendent,
large, and fine, with brilliant and delicate color-

ing— purple, rose, and white; the calyx is four-
cleft, the corolla four-petaled, the fruit four-
celled. The leaves are opposite and verticillate.

The flowers are both axillar and terminal, usu-
ally one flower springing from the axil, more
rarely in racemes at the top of the branches.
Fuchsias are much cultivated in conservatories,
and are favorite house-plants throughout the
United States. Some varieties are hardy enough
to bear a northern climate. They are propa-
gated with great facility from cuttings, but the
berries, which are preserved and eaten in South
America, rarely ripen elsewhere.

Fuchsine, fook'sin, an aniline dye pre-
pared by the action of arsenic acid, stannic
chloride, or other oxidizing agents upon a mix-
ture of aniline and its homologue toluidine,

which yields a mass with a bronze or coppery
lustre, called rosaniline. This dissolved in

water, precipitated with common salt, and the
precipitate washed and crystallized from water,
forms fuchsine, which in commerce receives
various fancy names, as magenta, aniline or new
red, roseine, rubine, etc. It is largely used for
dyeing purposes, and wines and even confec-
tionery are sometimes colored with it.

Fuchsius. See Fuchs.

Fuchs' Soluble Glass, so named after

its inventor, Johann Nepomuk von Fuchs (1774-
1856), who discovered the process in 1823, is a
silicate of potassium, made by fusing 15 parts

quartz sand, 10 of potassic carbonate, and I of
charcoal. A similar compound is made from 15
parts sand, 8 carbonate of sodium, and I of

charcoal. The mixture being made, is heated in

a crucible until it is liquefied, care being taken
that the materials do not remain too long in con-
tact with the crucible, otherwise alumina, etc.,

may be dissolved, and the product alter its char-
acter. After cooling it forms a hard vitreous
mass, tolerably permanent in the air, with con-
choidal fracture ; and varying in color, passing
from pale-green into black. It is soluble in

water, with alkaline reaction ; the solution is not
very stable, being apt to deposit silica on stand-
ing, and particularly if carbonic acid gas be
absorbed. Soluble glass is employed to render
wood uninflammable, and along with a solution

of calcium to give stonework a waterproof coat-

ing. It is also the fixing agent in fresco color-

ing according to the art of stereochromy.

Fudge Family in Paris. A satire written

by Thomas JMoore in 1818, the under-bred

English in foreign countries being the subject.

Fuego (fwa'go) Island. See Foco.

Fuel, Comparative Heating Values of.

The effective and economical utilization of the

inherent heat energy of fuel in the production

of light and power is perhaps the most impor-
tant industrial question of the times. It is one
that plays such a necessary part of modern life,

and the cost of the fuel used oftentimes forms
so great a part of the conduct of an industrial

enterprise on an economical basis, that con-

stant efforts are being directed to improve the

present imperfect methods of fuel utilization,

and approach the limit of theoretical efficiency.
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Kinds of Pud.—Nature furnishes a great
variety of fuel in three general forms— the sulid,

such as wood and coal; the liquid, such as pe-
troleum and alcohol and the gaseous, such as
natural gas. The solid forms of fuel are the
most common ; the liquid contain the largest

amount of heat energ>' ; and the gaseous are
the most convenient for use. The fact that
any kind of gaseous fuel is the most convenient,
and in a great many cases, the most effective

for use, has been demonstrated principally
tlirough the utilization of natural gas; but as
the supply of natural gas is gradually failing,

and the cost of oil-firing is much higher, the
tendency of the times is to perfect methods for
the conversion of solid and liquid fuel into
gaseous form. Tliese conditions render the
methods of firing employed very important.

Mctliods of I-'iriii;;.—In general, the econom-
ical and effective utilization of a fuel depends
upon the completeness of the combustion there-
of. In the combustion of solid fuels by ordinary
grate or "direct firing" methods the greater part
of the heat liberated is lost in the form of gases
which are not combustible at the temperatures
attained in grate-fired furnaces. On the other
hand, when solid fuel is first converted into
gas, and the gas thus obtained utilized by "gas
firing" methods, the results accomplished more
than compensate the 15 or 20 per cent, loss
of heat energy sustained by the process of con-
version. As generally applied, gas firing re-
sults in more complete combustion, and the
attainment of higher combustion temperature,
and thereby make possible metallurgical opera-
tions which are impracticable with direct firing.

There is also less loss of heat through the
waste products of combustion, and greater effi-

ciency in transfer of heat. Futhermore, by suit-

able methods, the heat from the hot waste gases
can be recovered and returned to the combus-
tion chamber in preheated air, so that the gas
and air supply, and therefore the combustion
of the fuel, are placed under easy and com-
plete control.

In practice, the theoretical amount of air nec-
essary for combustion is always exceeded. Di-
rect firing requires at feast twice the theoretical
amount to even approximate complete combus-
tion, especially in the use of soft coals. With
the progress of combustion, the fuel bed becomes
more compact, so that with a given draught
the amount of air penetrating into the bed de-
creases with the increase of the depth and com-
pactness of the fuel. Under these conditions,
a fresh charge of coal requires a greater amount
of air to consume its votatile components, and
demands it at a time when its passage is most
retarded and the combustion rendered more
incomplete by the reduction of temperature ac-
companying volatilization. As the final result
is an irregular air demand, the grates have to
be arranged to admit the greater excess of air

at all times, otherwise large heat losses will
occur from the escape of unconsumed gases.
On the other hand, in gas firing, the air sup-

ply is always nnder control, and therefore can
be made to closely approximate the theoretical
amount, thus reducing the amount of the prod-
ucts of combustion and insuring more com-
plete combustion. The greater amount of heat
then liberated is concentrated in lesser volume,
and raises the temperature of combustion, so

that the oxygen of the air combines more read-
ily with the combustible constituents of the gas.

Futhermore, the smaller the excess of air the
lesser the dilution of the gaseous mixture by
nitrogen and other inert gases which retard
combustion.

The products of combustion being of a higher
temperature transfer their heat more readily, anC
being smaller in quantity carry off less heat by
way of the chimney. By suitable arrange-
ments, these products may be intercepted and
forced to impart a large amount of their heat
to the air supply going to the combustion cham-
ber, thus returning a certain amount of heat
to the system, which represents a saving in

fuel equivalent to the amount of heat so re-

turned.

Therefore, in considering any fuel the pri-

mary question does not relate to the calorific

value of the fuel so much as to what percentage
of the heat energy represented by its calorific

value is actually available for conversion into

mechanical energy according to the manner of
its utilization.

The latest experience shows, that in the case
of a modern steam plant, burning coal by direct
firing, the economy lies behind the stop valve,

yet this fact does not appear to be clearly rec-

ognized by engineers in general, or by those
who direct their efforts towards reducing the
consumption of steam, rather than its economi-
cal generation.

According to the best authorities, the mechan-
ical arrangements and conditions most favorable
for the most economical utilization of solid fuel

are as follows : the height of the chimney should
not be less than 120 feet, nor more than 180
feet, giving a natural draught ranging from
0.50 to 0.83 inches of water, with an average
temperature of 300° Fahr. For Lancashire boil-

ers (full size) the chimney area should equal
6 square feet per boiler up to a total of four
boilers, and 5 square feet per boiler for every
additional boiter. The area of the chimney en-
trance should be 10 per cent, in excess of this

amount, and the flue should enter the chimney
with a rising slope of 45 degrees. The area
through the economizer should be 20 per cent.

greater than the flue area, and the economizer
walls should be at least 14 inches thick and ex-
ceptionally well built, and the combined area
of the boiler side flues should not be less than
twice that of the main flue.

As the price of fuel is influenced to a great
extent by the convenience with which it can
be burned, the general tendency is to use a
higher priced fuel even though it may have a
lower heating value than a cheaper grade.
This tendency can be readily overcome and a
large reduction made in the fuel bill by the use
of high-class mechanical stokers which will

burn coal almost impossible to fire by hand.
Comparative Price of Fuel.—The following

table shows the relative prices of fuel, either

coal or coke, with different percentages of ash,

generally used in furnace practice. The per-

centage of carbon represent those of carbon
and hydrogen combined, and the percentage
of ash include less than one per cent, of sul-

phur. This table will be found very useful not
only in connection with the use of solid fuel

burned by direct firing, but also in considering

the results obtainable in high temperature
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work by gas firing methods where a high per- Genera! Descriptions of Fuel.—For various
centage of volatile hydrocarbons is very de- reasons coal is the most important of all fuels,

sirable, and a smaller consumption of coal is and in many localities constitutes the only one
needed to do a given amount of work. Under available ; but in some places wood, oil, and gas
the latter condition, when local coals are in- are abundant, and take the place of coal. In
ferior and cheap, it is often advantageous to certain industrial and manufacturing plants,

bring from a distance higher-priced coals of their waste products, such as straw, tanbark,
better quality. sawdust and bagasse are used as fuel more eco-

COJIPARATIVB PRICES OP FTJEL.
(Containing different percentages of ash and carbon). The values are given in dollars and cents.
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The dry variety is found in Maryland and Vir-
ginia, and the caking variety chiefly in the Mis-
sissippi Valley. Dry bituminous coal burns
freely, without caking and with very little

smoke, but the caking coals become pasty, or
swell and cake when burning. Caking bitumi-
nous coals are largely used for making illumi-

nating gas.

Canncl coal, also known as long-flaming bi-

tuminous, contains from 65 to 85 per cent, of
carbon. It is found in Pennsylvania, Indiana,
and Missouri. All varieties of cannel coal have
a strong tendency to smoke, and some of them
cake when heated.

Lignite, also known as brown coal, contains
from 55 to 75 per cent, of carbon. It is found
in the Dakotas, Colorado, Texas, Washington,
and Alaska. It is a substance intermediate be-
tween peat and coal, and contains some mois-
ture and mineral matter. The poorer varieties

have a low fuel value.

Peat consists of decayed roots consolidated
v;ith earthy matter. It is cut out of bogs and
swamps, and then dried. If it is sufficiently

compact it is burned without being previously
compressed; otherwise, it is pulverized and com-
pressed into briquetes, and sold as an artificial

fuel. The amount of ash varies from 5 to i3

per cent.

Coke is a product obtained from bituminous
or semi-bituminous coals by driving off their

hydro-carbon constituents by means of heat.

As the by-products of gas retorts, commercially
known as gas-house coke, it has a low fuel value
under direct firing methods ; but it will make a
very hot fire under forced draught.

Charcoal is made by evaporating the volatile

constituents of wood, either by partial combus-
tion or by heating in retorts. By partial com-
bustion, 100 pounds of wood will yield 20 pounds
of charcoal, and by heating in a retort about
30 pounds. A cord of wood generally yields

about 50 bushels of charcoal.

Wood, considered as fuel, is divided into two
classes—hard wood and soft wood. The heat-

ing value of different kinds of wood for a given
weight, is practically the same; or, in other
words, one pound of hickory is not worth any
more as fuel than one pound of pine, as the
chemical composition of different kinds of wood
is nearly the same. The following table shows
the average chemical composition of fuel

woods

:

AVERAGE CHEinCAL COHrPOSITION OF FTJEL WOODS

CONSTITUENT.

Carbon . .

,

Hydnagen.
Oxygen. .

.

Nitrogen.

.

Ash
Moisture.

.

Perfectly
Dry Wood.

Per Cent.
50
6

41

Ordinary
Fire Wood.

Per Cent.
37.5
4.5

30.75
.75
1.5

25.0

Kiln-dried wood has a theoretical calorific

value of about 7,800 B. T. U.'s per pound, and
wood containing 25 per cent, of moisture, a
value of only 5,800 B. T. U.'s per pound. Wood
contains a great deal of moisture even after

being kept for a considerable length of time in

a dry place ; and after being thoroughly dried
it will absorb as much as 20 per cent, of mois-
ture from the atmosphere.

On account of the large per cent, of moisture
in peat or turf, wood, sawdust, and tanbark,

these substances, like coke and charcoal, are
rarely used for steaming or power-producing
purposes, but all of them are available as fuel

for gas producers, by the use of which the

moisture is readily removed from the constitu-

ent gases, which can then be used for power-
producing purposes by means of gas engines, or
be applied to operations requiring high tempera-
tures, such as those of steel works, rolling mills,

smelting furnaces, glass works, and chemical
works. In fact, the almost exclusive use of
gaseous fuels not only derived from the sub-

Stances stated, but also from the different va-
rieties of coal, in those and many other fields

of industry is only a question of a very short

time. The reason for this is now clearly em-
phasized by two cardinal facts—first, that the

supply of natural gas is gradually failing, and
second, that the most satisfactory method of

using the heat from our most reliable source,

coal, is to first convert it into gas and ashes.

It is interesting to note in this coiniection, how-
ever, that in the gasification of fuels having a
high percentage of moisture, high percentages

of carbonic acid and hydrogen occur in the gas.

Tliis is probably due to the fact that at a tem-
perature of about 1100° Fahr., water vapor
oxidizes carbonic oxide to carbonic acid. There-
fore, coke and charcoal, which have a low value

as a direct-firing fuel, work more favorably in

a gas producer, and yield more gas per pound
than any other material. The following table

gives the approximate yield of gas per pound
of different materials

:

YIELD OF GAS FROM DIFFERENT FT^I.S

uaTERial. Yield Per Pound.
Coke or charcoal 104 cubic feet.

Anthracite coal 85 "

Bituminous coal 75
Lignite or Brown coal 55 "

Peat or Turf 45 "

Wood 35 "

Caseous Fuel.—The principal kinds of gas-
eous fuel used at the present time for power-
producing purposes are natural gas and pro-

ducer gas. A certain kind of uncarburetted
water gas, made by the decomposition of steam
in the presence of incandescent-carbon, is also

used to a limited extent, but this gas can never
play a very important part as a power producer,

on account of the large loss of energy sustained

in its production.

The weight and heat value of i.ooo cubic

feet of the four types of gases used for power
producing and illuminating purposes are given
by the table on the following page.

The following table shows natural gas to be
the highest in the order of heat energj-, its calor-

ific power being 50 per cent, greater tlian that

of coal gas. This is due to the high percentage of
marsh gas given to natural gas by a natural
process which cannot be duplicated artificially.

Producer gas has the lowest heat value, yet it is

the cheapest artificial fuel gas per unit of heat,

as the oxygen for burning the carbon to carbon
monoxide is derived principally from the air. It

has only one-fifth the heat energ>' of good illum-

inating gas per cubic foot, and it is most
Et:ccessfully applied in operations where a con-
siderable body of gas is burned rather than in
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AVERAGE VOLUMETRIC ANALYSES.

CONSTITUENTS.

Hydrogen, H
Oxygen, O
Nitrogen, N
Carbon monoxide, CO..
Carbon dioxide, CO^. .

.

Marsh gas, CH4
Olefiant gas, CjH*
Vapor
Pounds in 1000 cu. ft..

B. T. U's in 1000 cu. ft

Nat.
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«Astatki,» «Mazoot,» «distillate,» «petrolcum

refuse." "reduced oil," etc., are some of the

commercial terms used to designate the various

kinds of fuel oil.

Appro.ximately, one pound of fuel oil is equal

to 1.45 pounds of coal. A test at the Minneapo-
lis Water Works showed that for the same duty

224 gallons of oil, weighing 6.875 pounds per

gallon, equalled one ton (2,240 lbs.) of Youg-
hioghcny coal.

Fuel oils have both advantages and disad-

vantages. The heating value of a fuel oil is

nearly twice its weight of coal. Its use is not

as injurious to the furnace as the use of coal,

on account of the smaller percentage of sul-

phur. With oil, the fire can be controlled by

means of a single valve, and when once regu-

lated to produce a certain heat, it can be main-

tained at that point with very little trouble.

The fire can be started easily, and extinguished

instantly. The combustion is complete and
smokeless, thus making economy and cleanliness

important advantages in its use.

The most important disadvantages are the

comparatively high price, danger from explo-

sion, loss by evaporation, and unpleasant odor.

The barrel of crude petroleum of commerce
is 42 gallons, weighing 6^/4 pounds per gallon,

and it is customary to consider roughly that

354 barrels are equivalent to one ton of coal.

Tests OH Fuel.—The most important con-

clusions of the tests on fuel made by the gov-

ernment and by the laboratories of some of the

principal universities, are as follows

:

1. Samples of coal from 17 states, tested

in steam boiler plants indicate that the high

steaming quality of many of the American
coals may be improved by wasliing.

2. Most of the .'\merican coals and lignites

constitute an available source of power by util-

ization in gas producer plants.

3. Comparative tests made by the govern-

ment on 14 bituminous coals from nine states,

indicate that when these coals are used in a gas

producer plant, their power efficiency is 2%
times greater tlian when they are directly fired

in a steam boiler plant.

4. Some of the lignites found in unde-

veloped but extensive deposits in the Da-
kotas and Texas, show very high power pro-

ducing qualities when gasified in the gas pro-

ducer and used in the gas engine.

5. Some of the American coals, and the

stock produced in mining them can be bri-

quetted on a commercial basis.

6. Under these conditions of attainable fuel

economy, it is merely a question of tirne when
the gas engine will supersede any possible type

of steam motor.
For relavent information consult articles un-

der the titles CAs: G.\s enoine: cases, laws
of; and ras ppnnucER. in this Encyclopedia.

William Morey, Jr., C. E.,

ConsuUing Civil and Mechanical Engineer,

New York.

Fuero Cfrom the Latin forum), a Spanish

word signifying jurisdiction, law. privilege. It

is applied to the various written codes and char-

acters of particular districts, towns, etc., and
signifies generally those laws, privileges, and
immunities founded on usage and sanctioned

by the suzerain or supreme authority. Fueros
are both civil and ecclesiastical. The earliest, as

well as the most universal, is the fucro jiicgo.

This name (a corruption of the Latin forum
juiiicum) is given to a 13th century translation

of a code of the 17th century. It contains the

Gothic laws which, up till this time, gradually

superseded the Roman. Each law receives the

name of the Gothic sovereign by whom it was
promulgated. This code has formed the foun-

dation of Spanish law down even to modern
times. The fueros of Leon, known by the name
of fueros bonos, contain a complete constitution,

civil and ecclesiastical, recognize the rights of

self-taxation, and of the nobility of all subjects

by birth. The constitution of free towns under
these fueros is essentially republican, the king
having only a right to name the corrcgidor, who
must be confirmed by the junta of the province,

an assembly elected by a very liberal suffrage.

As the various monarchies became consolidated

under a single head, the kings became anxious
to evade or withdraw privileges which interfered

with the organiz.ition of their kingdom, and
after 1592 when Philip II. entered .dragon with
an army, hanged the grand-justiciary, whose
office it was to administer the oath, and abol-

ished the constitution, the fueros as a political

institution ceased to exist, although some local

and municipal privileges continued to be called

by that name. In 1833 a civil war broke out in

the Basque provinces, in assertion of the fueros,

which were formally recognized in 1844. In

1876, however, the fueros of these northern
provinces were superseded by the general laws
of the kingdom.

Fuerte Ventura, fwar'ta ven-too'ra, one of
the Canary Islands, belonging to Spain. It has
an area of 650 square miles and numerous ex-
tinct volcanoes. Its principal harbor is Cabras
on the east coast. Pop. fiqoo) 11.662.

Fuertes, James Hillhouse, American civil

and sanitary engineer: b. Ponce, Porto Rico, 10

Aug. 1863. He was graduated from Cornell
University in 1883. He has constructed works
for the sewerage, drainage and water supply of
various cities in the United States, Canada and
Brazil, and is a non-resident lecturer at Cornell.

He has published 'Water and Public Health'

(1897); 'Water Filtration Works' (igoi) ; etc.

Fuertes, Louis Agassiz, American painter

of birds : b. Ithaca, N. Y., 7 Feb. 1874. He was
graduated from Cornell University in 1897. He
has illustrated 'Birding on a Broncho' (1896);
'Citizen Bird' (1897); 'Song Birds and Watei
Fowl' (1897); 'Bird Craft' (1897); 'The
Woodpeckers' (1901) : 'Second Book of Birds'

(1901); 'Birds of the Rockies' (1902); 'Hand-
book of Birds of North .America' (1902);
'Cones' Key to North American Birds' ; the

plates for the 'Report' of the New York State

Game, Forest and Fish Commission (1903);
'L'pland Game Birds' (1902), and the companion
volume. 'Waterfowl' (1903) ; etc.

Fugger, fonk'er or fug'gcr. the name of a
wealthy and illustrious German family of Suabia,

descended from a weaver, who originally lived

in the environs of Augsburg, about 1300. They
were at first successful in selling clothes, but

afterward extended their dealings, and became
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merchants, accumulating an immense fortune.

Reaching the height of their affluence at the
commencement of the i6th century, they ren-

dered considerable services to the Emperors
Charles V. and Maximilian, by malving them
large advances. These princes bestowed titles

of nobility on the Fugger family, and they
soon became connected with the best blood of
Germany. Promoted to the highest dignities of
the empire, they did not any the more neglect the

pursuits of commerce. Their riches were always
forthcoming for the improvement of their birth-

place, Augsburg, where they erected some hand-
some monuments and founded philanthropical

institutions. The best known of them are the

three brothers, Ulric, James, and George ; and
afterward Raymond and Antony, both sons of

George. Ulric received for his loans to Max-
imilian the courtship of Kirchberg, and the
seigniory of Weissenhorn, which afterward re-

mained in the possession of his family. He was
a great encourager of learning. Antony and
Raymond bore, to a great extent, the expenses of
the expedition of Charles V. against Algeria,

obtaining from him the permission to coin

money. One day, at an interview with the em-
peror, Antony, as a mark of his regard and es-

teem, threw into the fire all the title-deeds and
securities which Charles had deposited with
him. Toward the close of the i8th century
the family withdrew altogether from trade, con-
fining themselves to the management of their

landed estates. Count Anselm Maria of Baben-
hausen, of the Wellenberg line (b. 1776 ; d.

1821), was raised by the Emperor Francis II.

to the dignity of a prince of the empire. The
principality of Babenhausen was annexed to
Bavaria in 1806, and Leopold Fugger Baben-
hausen (1827-85), grandson of the first prince,

was a hereditary imperial councilor, and lord

high-chancelor of Bavaria. He was succeeded
by his brother Karl Ludwig Maria Fugger (b.

1829), who in 1891-3 was president of the Ba-
varian Reichsrat.

Fugio. See Cent.

Fugitive, in law, is a term applied to
persons who having violated the laws of a State
escape into a foreign territory. As one State
cannot pursue criminals into the territories of
another, the practice prevails among the more
enlightened nations of mutually surrendering
such fugitives to the justice of the injured State.

This practice is founded on national comity and
convenience, or on express compact. The
United States recognize the obligation only
when it is created by express agreement (see Ex-
tradition). As between the States of the
American Union, extradition is made compulsory
by the Federal Constitution, Art. IV. Sec. 2,

which provides that "a person charged in any
State with treason, felony, or other crime, who
shall fly from justice and be found in another
State, shall, on demand of the executive au-
thority of the State from which he fled, be de-
livered up, to be removed to the State having
jurisdiction of the crime." In the several States

there are statutory provisions or established

usages regulating the procedure in such cases.

Fugitive-slave Laws. In the colonies and
under the Confederation, fugitive slaves could
only be reclaimed through intercolonial or inter-

state comity, and in framing the Constitution,

one of the chief inducements for the South to

join was a fugitive-slave clause. The mandate
to deliver them up, however, was only to the
States which could not be punished for refusing
to comply ; and as the free States recognized no
obligation of comity on this point, the general
government passed the first fugitive-slave law,
signed by Washington 12 Feb. 1793. The oral
testimony of the alleged owner was all the evi-

dence required, and on this any magistrate, even
a town justice, was ordered to surrender the
alleged fugitive ; $500 fine was imposed for
rescue, concealment, or obstruction of arrest.

This made kidnapping free blacks a pastime, and
it was extensively carried on in the Border
States ; motions to amend the law and require
more evidence were voted down. On the other
hand, the Border States complained of increas-
ing escapes, and Congress promptly passed an
amendment (30 Jan. 1818), enabling a claimant
to make his proof before a judge of his own
State, and abolishing the habeas corpus in such
cases. The Northern magistrates, however, re-

volted against the obligation ; Pennsylvania
passed a law contravening the national act and
providing its own methods of reclamation, and
made them incumbent on her own magistrates

;

a Maryland slave-seeker thereupon carried off

an alleged slave by force, and on his indictment
the Supreme Court decided (Prigg v. Pennsyl-
vania) that the execution of Federal laws could
not be imposed on State officials. Taney dis-

sented ; and on this doubt the Northern States
began to pass "personal-liberty laws" to prevent
their officials being so employed, or their build-
ings used as places of detention. This roused
the South to demand an eff'ective fugitive-slave
law as the price of remaining in the Union ; and
that of 1850 (see Compromise of 1850), the
death-knell of the Northern-Southern Whig
party, was passed, placing the whole course of
reclamation in Federal hands. The entire ma-
chinery of the United States, from courts to
army, was made part of a grand system for
this one purpose, and new officials were ap-
pointed for it; marshals were liable to $i,oao
fine, plus the value of the slave, if he escaped or
even was forcibly rescued, and bystanders were
held guilty of treason for refusing to assist ; the
owner's oath was full evidence, that of the alleged
fugitive was not to be received, and the habeas
corpus was rendered null : obstruction, rescue, or
concealment, were punishable by six months' im-
"prisonment and $2,000 damages and fine ; if the
claimant "apprehended" a rescue, the marshal
was to take the fugitive to the claimant's State
himself before surrendering him ; lastly, an affi-

davit and general description made in the claim-
ant's own State was to be valid for a reclama-
tion in any other. This atrocious act was met by
more stringent personal-liberty laws, which made
it hard for the alleged owner or his United
States agents to find any State soil to stand on
in executing the writs or holding the fugitive

;

and in 1859 Wisconsin openly threatened to
secede if the mandates were executed on her
soil. Its political result was an undreamt-of
boomerang, each seizure rousing a glare of pub-
lic notice and hatred, often inflamed still more
by the incidents — as riot and bloodshed, the
murder of her child by a mother to save it from
slavery (see G.-krner C.\se), the prosecution for
treason of two Quakers who refused to join
the hunt (see Christi.\na Case), the seizure of
long-time free black citizens of towns, etc. The
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Free-Soil party demanded its repeal ; the Re-
publican party inherited and pressed the claim;
and the success of the latter in i860 was taken
by the South as notice that the next adminis-
ration would repeal it.

Fugue, fug, a musical term derived from
the Latin word fuga,— a flight, and signifying a

polyphonic composition constructed on one or
more short subjects or themes, which are har-
moiiized according to the laws of counterpoint,
and introduced from time to time with various
contrapuntal devices. Tlie interest in these fre-

quently heard themes is sustained by diminishing
the interval of time at which tliey follow each
other, and monotony is avoided by the occasional
use of episodes, or passages open to free treat-

ment. The chief elements of a fugue are: (i)

che subject; (2) the counter-subject, or contra-

puntal harmonization of the answer by the part

which has finished the enunciation of the sub-

ject; (3) the answer; (4) episodes; (5) the
stretto; and (6) the pedal point.

There are three kinds of fugue, the simple,

containing one subject; the double, consisting

of two subjects, occasionally intermingled and
moving together, and the counter fugue, in

which the subjects move in a direction contrary
to each other. In all the fugues the parts Hy,

as it were, after each other, whence the name.
The great masters of fugal form are Johann
Sebastian Bach and Handel.

Fuller, Anna, American novelist: b. Cam-
bridge, Mass., 9 Nov. 1853. Her works are:
' Pratt Portraits ; Sketched in a New England
Suburb' (1892); 'A Literary Courtship'

(1893); 'Peak and Prairie' (1894); <A Vene-
tian June' (1896); *One of the Pilgrims'
(iSi'R): 'Katherine Day' (1901) ; 'A Bookful-
of Girls' (1904).

Fuller, Arthur Buckminster, American
Unitarian clergyman : b. Cambridgeport, Mass.,
1822 ; d. at the battle of Fredericksburg, Va., 13
Dec. 1862. He was graduated from Harvard in

1843, studied in the Harvard Divinity School,
and held pastorates in Manchester. N. H., and
Boston and Watertown, Mass. In the Civil War
he was chaplain to a Massachusetts regiment.
He edited several works of his sister, Sarah
Margaret Fuller d'Ossoli (q.v.).

Fuller, George, .-\mcrican artist: b. Deer-
field, Mass.. 1822 ; d. Boston 21 March 1884. As'
early as 1857 his work attracted attention, and
during the last years of his life his pictures were
warmly admired by many for their richness of
lone and peculiar handling, though they never
appealed to the popular taste. His best-known
works are: 'The Romany Girl' (1879) : 'She
was a Witch' (1879) ; 'Winifred Dysart'
(i88i'); <A Turkey Pasture in Kentucky';
'Fedahna' (1884).

Fuller, Henry Blake, American author: b.

Chicago, 111., 9 Jan. 1857. He was intended for

a mercantile career, but entered literature with
'The Chevalier of Pensicri-N'ani' (1891), and
'The Chatelaine of La Trinite' (1892). He
next wrote: 'The Cliflf Dwellers' (1893), and
'With the Procession' (1895), novels of Chicago
life; 'The Puppet-Booth' (1896), dramatic
sketches; 'From the Other Side' (1898), short
stories: 'The Last Refuge' (1900); 'Under the
Skylights.'

Fuller, Melville Weston, eminent Amer-
ican jurist and one of the chief justices of the
Supreme Court of the United States. He was
born in Augusta, Me., 11 Feb. 1833; graduated
at Bowdoin College (A.M.) in 1853, and at-

tended a course of lectures at the Harvard Law
School (LL.D.), and was admitted to the bar
in his native city in 1855. He began the practice

of law, meanwhile becoming the associate editor

of the 'Age,' a Democratic newspaper. In 1856
he was elected city attorney and president of the
common council. He resigned these offices and
removed to Chicago, where he established an
extensive law practice.

In 1862 he became a member of the Illinois

State Constitutional Convention, and in the fol-

lowing year was elected from Cook County to

the lower house of the State legislature. He
rose rapidly in State and national politics, and
from 1864 to 1880 was regularly a delegate from
Illinois to the Democratic national conventions.
In 1876 he placed Thomas A. Hendricks in

nomination and was himself seriously considered
as a candidate for presidential nomination in

1880. The same year he practically retired from
politics, but gained additional fame as a lawyer
during the next few years. In the famous lake-

front case in Chicago he was counsel for the
municipality, and in the Cheney ecclesiastical

case, he defended Rev. C. E. Cheney, a Protes-

tant Episcopal clergyman, rector of Chri.st

Church, Chicago, against an action brought by
an ecclesiastic council.

In April 188S President Cleveland appointed
him chief justice of the L^nited Slates Supreme
Court to succeed R. M. Waite (q.v.), deceased.
He was confirmed 20 July 1888, taking the oath
of office 8 October, .^bout this time Bowdoin,
Harvard College, and the Northwestern Uni-
versity conferred degrees upon him. In the
Supreme Court he soon became a prominent
figure, and he was largely responsible for the
expansion of Federal power, by means of the
decision asserting the implied authority of
the executive to protect the Federal judge ou
occasion when there is j ust reason to ';elieve that,

while in the exercise of official duties, they are
exposed to personal danger. This was especially

applicable to the case of one Nagle, an Arizona
cowboy, who was made a United States marshal
to protect the person of Chief Justice Field, and
who while performing this duty, shot and killed

Judge Terry, of California.

In 1899 Justice Fuller was a member of the
Arbitration Commission convened at Paris for
the adjustment of the Venezuela boundary ques-
tion.

Fuller, Sarah Margaret. See Ossoli, S.\rah
M.\RGAI<ET, M.XKCHIONESS d'.

Fuller, Thomas, English historian and
.\nglican: b. Aldwinkle, Northamptonshire,
June 1608; d. London 16 Aug. 1661. He was
graduated from Queen's College, Cambridge. In
1630 took orders and was appointed perpetual
curate of St. Benet's parish, Cambridge, and be-

came very popular as a preacher. In 1631 he
became prebend in the cathedral of Salisbury.

The same year he published a poem entitled

'David's hainous Sin. heartie Repentance, and
heavie Punishment.' He gave up his Cambridge
curacy in 1633, and next year became rector of
Broadwindsor, Dorsetshire. His 'History of the

Holy Ware' appeared 1639, soon after the
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publication of which he removed to Lon-
don, and was chosen lecturer at the
Savoy Church in the Strand. In 1642
he published his 'Holy and Profane State'
(folio). In 1650 he published 'Pisgah Sight of
Palestine and the Confines thereof, with the His-
tory of the Old and New Testament acted there-
on' (folio), and in 1650 appeared his *Abel
Redivivus,' consisting of lives of religious re-

formers, martyrs, divines, etc. In 1655 he pub-
lished the 'Church History of Britain, from the
Birth of Jesus Christ to the Year 1648'

; to
which was subjoined the 'History of the Uni-
versity of Cambridge since the Conquest,' and
the 'History of Waltham Abbey.' The year
after his death was published his principal liter-

ary work, the 'Worthies of England' — a pro-
duction vahiable alike for the solid information
it afiford.s relative to the provincial history of the
country and for the profusion of biographical
anecdote and acute observation on men and
manners. Consult 'Life' by Bailey (1874).

Fuller-Maitland, John Alexander, English
musical critic: b. 1856. He was graduated from
Trinity College, Cambridge, in 1879, and ir 1889
became musical critic on the staff of the London
Times. He contributed to Sir George Grove's
'Dictionary of Music and Musicians,* the appen-
di.x to which he edited; translated (with C. Bell

1884) Spetta's 'Johann Sebastian Bach,' wrote
H standard 'Life of Robert Schumann' (1884),
and further published: 'Masters of German
Music' (1894) ; 'The Musician's Pilgrimage'

(1899).

Fullerites, a religious sect near Athol,
Mass., known as Fullerites or Howlandites, es-

tablished 15 Sept. 1855, by Frederick T. How-
land, a Quaker, of New Bedford, Mass. Among
early converts was Leonard C. Fuller, the
present head of the community. Their religious

belief resembles somewhat that of the Adventists,
but differs in the vital point that the reign of
Christ, under the expected new dispensation, is

to be spiritual and not personal as held by the
Adventists. They believe the judgment day has
jilready begun ; the earth is not to be destroyed,
but changed : they entirely renounce spiritualism.

The community live chiefly upon farinaceous
food ; they drink principally water and some-
times herb tea. They live on the apostolic plan
of having all property in common. They dress
very plainly and no jewelry is worn. Sabbath is

observed from 6 p.m. Friday until 6 p.m. Satur-
day. They own a farm of 210 acres.

Fullers' Earth, a pulverulent material
formerly much used for fulling cloth and wool,
but now more generally employed as a filtering

material for the clarification of oils. It is not a
substance of definite composition, but consists
essentially of clay, mixed with sufficient finely

divided silicious matter to destroy its plasticity.

The production in the United States in igo2
M-as $98,144, chiefly from Florida. It also oc-
curs in Georgia, Arkansas, and other States.

' Fullerton, George Stuart, .\merican pro-
fessor of philosophy ; b. Fathegarh, India. 18
Aug. 1859. He was graduated from the Uni-
versity of Pennsylvania and in 1887 he was ap-
pointed professor of philosophy in the same in-

stitution. He is the author of: 'Preliminary
Report of Seybert Commission on Spiritualism'
(1887) ; 'The Conception of the Infinite'

<i887); <A Plain Argument for God' (1889);

'The Philosophy of Spinoza' (1894) ; 'On
Spinozistic Immortality' (1899).

Fullerton, Lady Georgiana Charlotte
Gower, English novelist: b. Tixall Hall,
Staffordshire, England, 23 Sept. 1812; d. Bourne-
mouth, Hampshire, 19 Jan. 1885. She was mar-
ried to Alexander George Fullerton in 1833, and
followed him into the Roman Catholic Church
in 1846. Her first novel, 'Ellen Middleton'
(1844 ), was followed by 'Grantley Manor'
(1847). Her later stories, after her conversion
to the Catholic faith are in a mild way "stories

with a purpose," the purpose being to develop
the influence of religious belief on life and char-
acter ; among them are: 'Lady Bird' (1852);
'Too Strange Not to be True' (1864) ; 'Mrs.
Gerald's Niece' (1871); <A "Will and a Way'
(1881). She wrote also 'The Gold-Digger, and
Other Verses' (1872). See Craven, 'Life of
Lady Georgiana Fullerton,' translated from the
French by H. J. Coleridge (1888).

Fulling, the act of cleansing, scouring, and
pressing woven woolen' goods, etc., to render
them stronger, firmer, and closer ; called also
milling, because these cloths are usually scoured
b}' a water-mill. The principal parts of a fulling-

mill are the wheel, with its trundle, which gives
motion to the tree or spindle, whose teeth com-
municate that motion to the pestles or stampers,
which fall into troughs, wherein the cloth is put,

with fullers' earth, to be scoured and thickened
by this process of beating it. The operation
takes from 48 to 65 hours, and results usually
in considerable shrinkage in length and width

;

it obviates the tendency to unravel and renders
the threads of the cloth so firm and close as to

be almost imperceptible.

Fulmar, ful'mar, an Arctic petrel (Fiil-

marus glacialis). which breeds on rocky coasts

of the North Atlantic in enormous colonies, and
comes southward in winter. It is about the

size of a large duck. The head and neck are

pure white ; the back and long wings of a pearly

gray ; breast, belly, and under surface white ; bill

large, strong and yellow; legs and toes brown-
ish. The young are brownish gray. In the

Hebrides, and especially in St. Kilda, where
these birds reside in mcredible numbers, they
are of great value to the people. The fulmars
breed on the faces of the highest precipices, on
which every grassy shelf over a few inches in

extent is covered with their nests, which are

slightly excavated in the turf and lined with
dry grass and withered tufts of sea-pink. One
egg is deposited at a time, which the cliffmen

obtain by descending with ropes from the sum-
mit of the cliflfs. The birds, when seized, vomit
a quantity of clear amber-colored oil of a dis-

agreeable odor, which is one of the most valuable

products of St. Kilda. The old birds feed the

very young with it. The fulmar feeds on ani-

mal substances, chiefly fat. It flies buoyantly
and rapidly, and withstands heavy gales, skim-
ming the surface of the water. When a whale
is cauglit. though few of the fulmars should be
present, they assemble in thousands as soon as

the cutting up is commenced ; hence the whalers
call them "whale-birds" or "mollymauks." They
follow in the greasy track of a ship, coming
within a few yards of the men engaged in cut-

ting, and devour the morsels of fat voraciously

and in great quantity.
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Various other large oceanic petrels are called

fulmars, as the "Cape pigeon" (Daption capen-

sis), giant petrel, "nelly" or "bonebreaker"
/ (Ossifraga gigantca) of the Indian and Antarc-

tic seas, and several species in the North and
South Pacific. See Petrel.

Fulminates, ful'mi nats, compounds of

fulminic acid, all of which arc violently ex-

plosive. The most important of these is mer-
curic fulminate, which is formed by dissolving lO

parts by weight of mercury in 120 parts of nitric

acid (specific gravity 1.4) and, when cooled,

pouring this solution into no parts of 95 per

cent grain alcohol. At the normal temperature a
reaction sets in which becomes quite turbulent,

dense white fumes being given off and then red
fumes, and after this, the mercuric fulminate
separates out as a gray, crjstalline powder. It

has the formula of HgO:N=C:, and belongs to

the class of chemical substances known as

oximes. Its specific gravity is 4.42. When dry,

mercuric fulminate explodes violently if struck

or compressed or rubbed between hard surfaces,

when heated to 186° C. when touched with strong
sulphuric or nitric acids, or when in contact

with sparks from flint and steel or electric

sparks. In all these cases the body undergoes
a detonating explosion, and its principal use is

to produce detonation in high explosives, though
it is also used in percussion caps and primers to

ignite gunpowder and other low e.xplosives.

Mercuric fulminate should be stored and trans-

ported only in the moist condition, yet even in

this condition it can be exploded by the ex-
plosion of dry fulminate in contact with it. Cer-
tain amines like fulminating silver, gold, mer-
cury and copper are frequently confounded with
the fulminates because they are also explosive.

The best known of these is Berlhollet's fulminat-
ing silver, which was used in the bomb which
killed the Czar of Russia. This body is made
by treating freshly precipitated silver o.<ide with
ammonia water. It separates out as a black,

crystalline mass, which explodes on the slight-

est concussion when dry and may even be ex-
ploded by rubbing when moist, so that it re-

quires the greatest caution in handling. It has
been repeatedly formed accidentally in the am-
moniacal silver solutions used in silvering mir-
rors and in the silver baths used in the wet
processes of photography and has given rise to
serious explosions. See Explosives.

Fulmina'tion, a term used in chemistry
to denote the sudden decomposition of a body
oy heat or percussion, accompanied by a flash of
light and a loud report, and differs therefore but
little from detonation ; except that the latter re-

fers more to the sound, and the former to the
flash. See Deton.\tion ; Explosives ; FiH-Mi-
NATES.

Fulminic Acid. See Fulminwtes.

Fulton, Robert, .•\merican inventor: b.

Little Britain, Lancaster County. Pa., 1765: d.

New York 24 Feb. 181 5. Early in life he mani-
fested a taste for painting, and purposing to
adopt it as a profession, went to England to
study under Benjamin West. In that country,
however, he became acquainted with the Duke
of Bridgewater, the founder of the canal sys-

tem of Great Britain, who induced Fulton to
abandon art. and take to the study of mechanical
science. This nobleman was at the time en-
gaged in a scheme of steam navigation, which

he imparted to Fulton. The latter visiting Bir-
mingham was brought into communication with
the celebrated James Watt, who had just suc-
ceeded in his great improvement of the steam-
engine, with the construction of which Fulton
made himself thoroughly familiar during his
stay. About this time he invented a machine
for spinning flax, and another for making ropes,
for which he obtained patents in EngLind. In
1796 he published a 'Treatise on the Improve-
ment of Canal Navigation.' From 1797 to 1804
he resided in Paris with Joel Barlow, the Amer-
ican representative at the French court. During
this period he invented a submarine or plunging
boat, called a "torpedo," designed to be used
in naval warfare. He invited the attention of
the French government to his invention, and
Bonaparte, then first consul, appointed Volney,
La Place, and Monge as a commission to ex-
amine it. Several experiments were made in

1801 in the harbor of Brest. He could easily

descend to any depth, or rise to the surface ; and
where there was no stroiig current, the boat was
quite obedient to her helm while under water.
On one occasion, he remained in the torpedo
several feet below the surface for more than
four hours ; but the motion of the boat while
submerged was very slow, and it was clearly

unequal to the stemming of a strong current.
The French government declined to patronize
the project, and Fulton accepted an invitation

from the English ministry, who also appointed
a commission to test the merits of his torpedo.

He appears, however, to have received but little

encouragement, and in 1806 returned to the
United States. Having been supplied with the
necessary funds by Robert Livingston (q.v.),

who had been American ambassador at Paris,

Fulton had the satisfaction of proving, in 1807,

that steam could be applied to the propulsion of

vessels with entire success. His achievement ex-
cited universal admiration, and from that time
steamboats were rapidly multiplied on the
waters of the United States. His first steam-
boat, called the Clermont (of 140 feet keel

and i6y2 feet beam), made a progress on the
Hudson of five miles an hour. His second
large boat on the Hudson was the Car of Nep-
tune, and was built in 1807. He afterward built

other steam vessels, one of them a frigate, which
bore his name. His reputation became estab-

lished, and his fortune was rapidly increasing,

when his patent for steam vessels was disputed,

and his opponents were in a considerable degree
successful. Though an amiable, social, and lib-

eral man, the anxiety and fretfulness occasioned
by the lawsuits about his patent rights, together
with his enthusiasm, which led him to expose
himself too much while directing his workmen,
impaired his constitution, and he died at the

early age of 49. He was buried in Trinity

churchyard. New York, and in 19CI a rronument
to his memory was placed there by the Ameri-
can Society of Mechanical Engineers. His
name is perpetuated in the immediate locality

by Fulton Street, Fulton Market and Fulton

Ferry. Consult: Colden, 'Life of Fulton'

(1817) ; Preble, 'History of Steam Navigation'

(1883).

Fulton, 111., city in Whiteside County, on
the Mississippi River, and on the Chicago. M.
& St. P.. the Chicago, B. & N. and the Chicago
& N. W. RR.'s: 36 miles northeast of Rock
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Island. The Northwestern College of Illinois

was opened here in 1865, and other prominent
educational institutions are located in this

vicinity. There are extensive lumber manufac-
tories, clay-mills, sewer-pipe works, stove and
metal foundries, and there is a large trade here
in grain, lumber, and produce. The municipal-
ity is governed by a mayor and council elected

every two years bv popular vote. Pop. (1900)
2,685.

Fulton, Mo., city and county-seat of Cal-
laway County, on the Chicago & A. R.R., 125
miles west of St. Louis. Here are located the
State Institution for the Deaf and Dumb, State

Lunatic Asylum No. I, Westminster College
(Presbyterian), founded 1852; the Woods Col-
lege of the Christian Church of Missouri, and
the Synodical College and Conservatory of

Music. Fulton is noted for its fire-brick and
pottery works, the city having an extensive sup-
ply of coal and fire-clay. The town was settled

in 1821, and was incorporated as a city in 1859.

The charter has never been changed since that

date. The mayor and council are elected an-
nually. The city owns and operates its electric

light and water plants. Pop. (1900) 4,883.

Fulton, N. Y., city in Oswego County, on
the Oswego River and the Oswego Canal, and
on the New York C, New York, O. & W., and
Delaware & L. R.R.'s, 25 miles northwest of
Syracuse. It has a public library, city hall,

opera house and other public buildings. It is

the centre of the cheese trade of northern New
York, and there are manufactures here of
paper, woolen goods, flour, fire-arms, tools,

water-motors, cutlery, paper-mill machinery, con-
densed milk, canned goods, etc. Fulton was set-

tled in 1791 and was originally incorporated as

a village in 1835. The villages of Fulton and
Oswego Falls, with an aggregate population of

8,206, were consolidated and chartered as a city

in April 1902. A mayor and common council
govern the cityy being elected every two years
by popular vote. The municipality owns and
operates the waterworks.

Fulvia, fijl'vi-a, Roman matron: d. about
40 B.C. After being twice married she became
the wife of Mark Antony. Antony divorced her
to marrj' Cleopatra, upon which she attempted
to persuade Augustus to take up arms against
her husband. When this scheme did not suc-
ceed she retired into the East, where Antony
received her with great coldness. This broke
her heart, and she soon after died.

Fumiga'tion, an attempt at disinfection
hy gaseous agents. Fumigation is probably a
very unsatisfactory mode of bringing about dis-

infection. The agents that are used most effec-

tively are chlorine gas, sulphur dioxide, and
formaldehyde. It has been distinctly demon-
strated that chlorine gas as a disinfecting agent
is untrustworthy, and that its application is at-

tended w.ith many disadvantages. Sulphur dio.x-

ide, in the absence of moisture, gives practically

no results, and even wlien aqueous vapor is

generated in a room previous to the use of the
gas its bactericidal action is very slight. More-
over, sulphur dio.xide in the presence of mois-
ture In the air tarnishes brass and silver, gilt

frames, etc., and corrodes fabrics and other
yuf^s. It is net a satisfactory disinfectant.
Formaldehyde gas has been used since 18,00 for

fumigation. The vapor is extremely pungent,
and it has a strong affinity for all organic sub-
stances. Its practical value as a disinfectant has
been demonstrated to be above that of any other
gaseous substance. It cannot, however, be said

to give absolute results, and although its power
of penetration is greater than in that of any of
the others mentioned it is still only a surface
disinfectant. The interior of a heap of cloth-

ing, for instance, if exposed to the gas, is not
affected at all by it. Formaldehyde gas as a

fumigant is not sufficiently strong to kill many
household pests. This casts suspicion on its

value as a room disinfectant. Moreover, it is

very costly. In general it may be gathered that

gaseous disinfection by fumigants is somewhat
of a farce ; and although formaldehyde gas ap-
proaches more closely the requirements of the
ideal, it is far from being perfect. The best dis-

infectant for rooms is unquestionably sunlight.

Short of this, thorough cleansing, rubbing down
the walls, etc., should be carried out. As noted
in the article on disinfection, it is the effort of
hygienists to particularize on the type of disease
agents which they desire to eradicate. The gen-
eral modes of disinfection heretofore much in

vogue were largely founded on a lack of know-
ledge of what the infecting agents have been.

See B.\CTERiciDE ; Disinfectants.

Fu'mitory ("smoke of the earth"), a name
commonly given to species of the genus Fumaria.
It is a native European weed which has been
naturalized in America. The climbing fumitory
or mountain-fringe of the United States grows
well under cultivation. To the family Fuinari-
acea belongs the genus Corydalis, found
throughout most of the north temperate zone.

Funchal, fooii-shal, Madeira, the capital

and seaport of the island in the centre of a large
bay on the south coast of Madeira. It is irregu-
larly built : the streets are narrow, winding, ill-

paved, and dirty. An old castle, which com-
mands the roads, stands on the top of a steep,

black rock, called Loo Rock, surrounded by the
sea at high water. The entire produce of the
island, consisting mostly of wine and fruit, is

exported from Funchal. Pop. (igoi) 19,600,
among whom are many English, French. Portu-
guese, and mulatto and negro freedmen. See
Madeir.\.

Funck-Brentano, fuiik brofi-ta-no, Theo-
phile, French philosophical and critical

writer: b. Luxembourg 20 Aug. 1830. He be-
came professor at the School of Political Sci-
ences in Paris in 1873. His thorough studies in

law and medicine have imparted to his philo-
sophical writings an exactitude of thought and
inspired a special stress on method, very ap-
parent in such works of his as: 'New Thoughts
and Maxims' (1858): 'Exact Thought in

Philosophy' (1869) ; 'Greek Sophists and Con-
temporary English Sophists' (1879) : and others.
As a critic he is esteemed for the happy presen-
tation and careful elaboration of his thought.

Function, (i) In biology, the action
proper to tissues, organs, or groups of organs in
plant and animal life. The function of respira-
tion is the joint action of lungs and skin; diges-
tion is a very compound function, to which
organs and groups of organs contribute. The
actions are capable of being grouped in subordi-
nation to three leading phenomena of every liv-
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ing thing—namely, sustentation. reproduction.

and relation. To the tirst belong digestion and
all the other functions whicli contribute to the

vegetative life: the processes of the second arc,

as examples of cell transformation, so far iden-

tical with those of the other two, but the results

are different; the cell changes of the nervous
system which regulates the relations of living

things, are again identical with those of the

other two sets of phenomena. Functional dis-

eases are those due to organs perfect in struc-

ture but not performing their functions properly
;

as opposed to organic or structural diseases, due
to defect of structure.

Organs often have more than one function

—

a primary, or that for which it is principally in-

tended, and a secondary, some subsidiary pur-

pose which it performs. It sometimes happens
that important changes take place in the course

of the evolution of a type, or the development
of an individual, whereby the primary function

disappears and some secondary use becomes pre-

eminent or exclusive. Thus "a brilliant specu-
lation." says Carpenter, "has indicated pairs of
tracheal gills on the meso- and metathorax as

the possible origin of insect wings. The prime-
val insects forsook, so it is thought, the water
for the land: and the plates, becoming useless

for breathing, were enlarged and finally changed
into organs of flight." Another strong and
familiar example is the case so often presented
among crustaceans where the mouth parts are

largely structures ("foot-jaws") originally am-
bulatory, but now entirely devoted to the seizing

and mastication of food. Change of function
results in change of structure. Consult Darwin,
'Origin of Species' (6th ed., London 1882) : A.
Dohrn. 'Der Ursprung dcr Wirbelthiere und
das Princip des Function wechsels' (Leipzig

1875) ; A. ^L Marshall. 'Biological Lectures and
Addresses' (London 1894); Saint George Mi-
vart. 'Genesis of Species' (New York 1871).
See also Functionalis.m.

(2) In mathematics, one quantity is said to

be a function of another, or of several others,

when its value depends on those of the latter.

Thus the area of a triangle is a function of its

three sides, and y^=a-i-bx-{-cx' is a function of
a. b, c. and x. Functions receive distinctive

names according to the nature of the dependence
above referred to. Thus the function above
written is said to be an algebraical function of x,

since y is obtainable from x by the performance
of a limited and definite number of algebraical

operations. Log x, sin x, a^ . on the other hand,
are said to be transcendental functions of .r. and
for obvious reasons receive the distinctive names
of logarithmic, trigonometrical, and exponential
functions. The term function in its mathe-
matical sense was due to Leibnitz (1692), but in

its present sense was first defined by Johann
Bernoulli (1718). Lagrange first used the term
"theory of functions" in his 'Theorie des fonc-
tions analytiques' (Paris 1797). The object of
the theory is the study of functions of one or
more variables, in which either the variables or
the coefficients, or both, are complex numbers.
Lagrange (1772, 1797, 1806) may be said to have
been the real founder of this general theory but
others before him—Newton, Leibnitz, Bernoulli,
Clairaut (i734). D'Alembert (1747), and Euler
( 1753^—had already worked in its direction.
Landen (1775) is usually credited with found-

ing the theory of elliptic functions, though this

theory had been suggested by Jakob Bernoulli
(i6gi); Maclaurin (1742), and D'Alembert
(1746). The real development of the theory,
however, is due to Legendre, who after great

labor produced his ' Traite des fonctions ellip-

tiques et des integrales Euleriennes' (1825-8)..

Abel. Jacobi. and Cayley also contributed much
to this theory. The present form of the general
theory of functions is based, largely on the works
of Cauchy, Riemann, and Weierstrass. For a

list of the special functions consult : Miiller,

'Mathematische Terminologie,' in 'Bibliotheca

Mathematica' (Leipzig 1901), a work in which
arc given about 200 functions. Brill and
Noether. in 'Die Entwickelung der Theorie der
algebraischen Functionem in jilterer und
neuerer Zeit,' in 'Jahresbericht der deutschen
Mathemaliker Vereingung' (Vol. II. Berlin

1894). give a valuable history of the development
of functions. Consult also: Forsyth, 'Theory
of Functions' (Cambridge 1893) ; Harkness
and Morley, 'Theory of Functions' (New York
1893) : and Merrinian and Woodward, 'Higher
Mathematics' (New York 1896), in all of which
will he found the hi.storical development, bibli-

ography and full discussion of the theory of
functions. See also articles in this ency-
clopedia: Complex Vari.\ble, Theory of the
Functions of a; Real Variable, Theory of
THE Functions of a: Mathematics: Trigono-
metry : etc., to which extended bibliographies

are appended.

Functionalism (in psychology and philos-

ophy). F'unctionalism is a term employed by
modern writers both in philosophy and psychol-

ogy. It occurs more commonly in psycho-
logical writers and it will be convenient to

designate first the meaning which they assign

to it. Functional psychology can be considered

as dealing with three fairly di.stinct problems
which we may discuss separately.

First : One of the fundamental problems
which psychologists undertake to solve consists

in the determination of the number and char-

acter of the various materials sensory, ideational,

etc., which the mind employs, c. g., the varieties

of color, tone, taste, etc. Their effort is directed

to analyzing and describing both the elementary
and the complex contents of consciousness. This
field of endeavor is ordinarily entitled structural

psychology. As contrasted with this, functional

psychology undertakes to discern and portray

the typical operations of the mind with especial

reference to the actual life conditions under
which consciousness occurs. In describing

sensation, for example, it would find its sphere

of interest in determining the character of the

various sense activities like vision and hearing,,

as differing in their modus operandi from one
another and from other mental processes such as

thinking and w'illing.

This branch of functional psychology is

found in all important psychological writers

from Aristotle to the present day. It is not,

however, until the present generation that any
essential distinction has been recognized along

this line between structural and functional psy-

chologj'. Indeed, as compared with the remain-

ing forms of functional psychology, the distinc-

tion is relatively unimportant. It represents

nevertheless a difference in emphasis which is.
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significant. The functionalist is peculiarly

resolute in his purpose to describe mental life

as it is in the moment of experience. The
analyses offered by the structuralist are perhaps
apt to dwell too impartially upon details which
may be evident to later introspective examination
without having constituted noticeable features of
the conscious state itself when it was in

progress.

Substantially identical with this first concep-
tion of functional psychology, but phrasing it-

self somewhat differently, is the view which
regards the functional problem as concerned
with discovering how and H'liy conscious
processes are what they are. The structuralist

is supposed to be occupied with the problem of
determining what the conscious elements are and
how they are combined. In general it will be
seen that functionalism as thus described is

roughly analogous to a physiology' of mind,
whereas structuralism is analogous to a mental
anatomy.

Second : A broader conception of functional

psychology and one more frequently character-
istic of contemporary writers takes its rise from
the prevailing interest in the larger formulae of
biolog}' and particularly the evolutionary hypoth-
eses within whose majestic sweep is nowadays
included the history of the whole stellar uni-

verse. From this point of view functional

psychology finds its peculiar problem in mental
activity as part of a larger stream of biological

forces. The psychologist of this stripe is wont
to take his cue from the basal conception of the

evolutionary movement, i. e.. that for the most
part organic life possesses its present character-

istics by virtue of the efficiency with which they

serve to meet the conditions laid down by the

environment. With this conception before him
he attempts to gain some understanding of the

manner in which the psychical contributes to the

furtherance of organic activities—not alone the

psychical in its entirety, but much more the
psychical in its particularities, mind as feeling,

mind as judging, as willing, etc. He seeks to

discover the exact nature of the accommodatory
service represented by the various great modes
of conscious expression.

Animal psychology affords a concrete ex-
ample of the effort to discover these particular-

istic features of the adaptive service rendered
by consciousness to organisms. Modern in-

vestigations in this field have thrown a flood of
light upon such problems as the mechanism of
instincts, the methods of animal topographical
orientation, the scope and character of the
several sense processes, etc. In a similar man-
ner the studies of human genetic psychologv',

particularly that branch entitled child study,

have contributed to our knowledge of the service

rendered to the growing mind by its several

different functions, such, for example, as the
various sensations, the emotions, etc. Patholog-
ical psychology has also contributed in no small
measure to our knowledge of the part played by
particular portions of our consciousness in the

development and organization of our mental life

as a whole.
In this connection it is interesting to remark

that not a few modern writers hold the view
that every accommodation by an organism to a
novel situation requires and involves conscious-
ness. Such a view rests on the conviction that

consciousness is not onlj' of service from time to
time in assisting organic adaptation to environ-
ment, but also that it is the absolute pre-condi-
tion of accommodation to situations which are
new.

This broad# biological ideal of functional
psychology may be considered as issuing in the
attempt to discover the fundamental utilities of
consciousness. The problem from this point of
view has not as yet been satisfactorily solved.
It is possible to regard the three great familiar
divisions of mental life. ;'. e.. knowing, feeling,

and willing, as constituting these basal utilities.

There are, however, many subordinate categories
which are equally significant ; c. g.. attending and
judging. Moreover, from the strictly utilitarian

standpoint it may be urged as practicable to re-

duce all these manifestations of utility to the
basal one, selective accommodation ; that is to
say, it is because consciousness by its selective

action leads to movements which result in the
attaining of certain ends, that mind possesses
value.

Third : It is sometimes asserted that func-
tional psychology is in reality a form of psy-
chophysics. This means that it finds its major
interest in determining the relations to one
another of the physical and mental portions of
the organism. To be sure all psychologv' must
necessarily entertain some doctrine regarding
these relations, but functional psychology is oc-
casionally identified with a peculiar attitude to-
ward this problem which may be described as
follows

:

The distinction between the mind and the
body is not regarded as founded primarily on a
difference between two kinds of existence, one
physical and the other mental. The two are
rather thought of as different modes in which
organic life expresses itself, now the one and
now the other being more in evidence. Con-
scious processes are thought of as present when-
ever novel situations are to be dealt with and-
the fundamental business of consciousness is

conceived to be that of building up efficient

habits, or co-ordinations, to meet the necessities
of these situations. The purely physical or
physiological processes are on the other hand re-
garded as finding their peculiar sphere of action
wherever old and well-formed habits are capa-
ble of meeting the requirements of the temporary
environment. From this point of view mind
and body are not so much two distinct entities

as they are stages or aspects of the general
process of vital accommodation to environment.

These three conceptions of functional psy-
chology which have been described are obviously
supplementary to one another. It is clearly
impracticable to carry out a functional psy-
chology which should deal with the problem of
mind conceived as engaged in mediating between
the environment and the needs of the organism
without having some doctrine to offer concern-
ing the connection of the mind and the body, for
by common agreement consciousness makes it-

self effective through the muscular movements
to which it leads. Some notion, therefore, of
this connection must be involved. Moreover, it

is equally certain that no effort to handle either
of these problems can go far without some
theory as to the basal character of the various
rnental operations themselves. The three posi-
tions must accordingly be regarded as comple-
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mentary to one another. Their apparent di-

vergence arises chiefly from emphasizing dif-

ferent aspects of a common problem.

The term functionalism. as has been already

intimated, is less frequent in philosophy than
in p.sychology. When nscd. however, it is

generally employed as substantially identical

with such terms as pragmatism and humanism.
It does not represent a definite group of opinions

and beliefs, but rather a certain altitude toward
philo.sophical prolilems. This attitude may be
illustrated by the comments in an earlier para-

graph upon functional psychology conceived as

concerned with the mind-body problem. In
general, philosophical functionalism undertakes
to discern the exact circumstances out of wliich

the various problems of jjhilosophy have grown,
not only in the historical sense in which these

problems are connected with the systems of

particular movements or philosophers, but in

the much more genetic sense in which they may
be shown to come to light in the reflective

processes of any human being. In a way, there-

fore, it might be designated a genetic philosophy.

In its purposes at least a philosophy of tliis

kind is peculiarly vital, for it attempts to see the

practical living significance of philosophical

problems and it finds its solutions in the actual
outcome in human life of tlie multifold factors

with which metaphysical speculation finds itself

confronted.
Bibtiogral'liy.—Angell, "The Province of
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1907. p. 61); 'The Relation of Structural and
Functional Psychology to Philosophy' (I'hilo-

sofhical Revievj, 1903, p. 203); Titchener. 'The
Postulates of a Structural Psychology' (Pliil-

osof'liieal Ret'iczi\ 1898, p. 449) ; Warren, 'The
Fundamental Functions of Consciousness' {Psy-
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Fundamental Note, Tone, or Bass, (i)
The lowest or gravest note that a string or pipe

sounds in generating a series of harmonics.
The fundamental note of a stretched string is

sounded when the string vibrates as a whole.
The fundamental note of an open organ-pipe is

sounded when there is one node at the middle of
the pipe. In a closed organ-pipe the closed end
or stopper acts as the node when sounding the
fundamental note.

(2) The fundamental note also signifies the

root of a chord, irrespective of the inversions
of the chord ; thus in the common chord of C.

C E G. C is the fundamental note and remains
so in the inversions E G C. G C E, E and G
being called the bass notes.

Fundamental Units is the term employed
in physics for units which constitute the founda-
tion of calculations with regard to other quanti-
ties; units used for measuring others. Funda-
mental units are three, namely, a definite length,
a definite mass, and a definite interval of time.

Funded Debt. See Deist. N.\tion.\l.

Fundi, or Fundungi, a kind of grain
Paspalum exile, allied to the millets, which is

cultivated to a considerable extent in the
western part of Africa. It is wholesome and
nutritious and is much used by the natives of
western Africa as a food.

Funding, in finance, the conversion of float-

ing delit into an interest-liearing obligation vvitli

a definite period, on which bonds can be issued.

One such operation if of special interest in

United States history, as part of the operations
by which Hamilton, as lead«r of the Fed-
eralists (q.v.). and then secretary of the treas-

ury, succeeded in setting the government on a

firm foundation. The Act of 4 Aug. 1790
funded not only the foreign and domestic debt
in full, but the State del)ts incurred in carrying
on the Revolutionary War; the bonds were ai

6 per cent., but those for the domestic debt did
not bear interest till 1800.

Funds, Public. See Debt, National,

Fundy, Bay of, a huge arm of the Atlantic
Ocean exlending into the land between New
Brunswick and Nova Scotia, and the State of
-Maine, and terminating in two smaller bays,

Chignccto Bay and the Basin of Minas. Its

length up to Chignccto Bay is 140 miles, and its

extreme breadth 45 miles. It is noted for its

high tides, which are influenced by the Gulf
Stream, and rise about 30 feet at St. John and
60 feet at the head of Chignccto Bay, rushing
into the latter with remarkable force. At Bay
Verte, 14 miles distant, the tide rises little more
than 4 or 5 feet. Along its northwest side the

Bay of Fundy receives the St. John, the largest

river in New Brunswick, and also the St. Croix.
The tides in the Fundy are perilous to naviga-
tion and produce dangerous bores, especially in

the upper reaches of the Bay. At low tide

there is a long expanse of mud fiats, at times
over 2 miles in length, and the inreaching
estuaries are completely drained. At the en-
trance to the Bay of Fundy are the Grand
Manan and other islands. See Tides.

Fu'nen, an island of the Danish archipel-
ago, separated from Jutland by the strait called

Little Belt; area 1,123 square miles; pop.

(1901) 279.501. Its shores are deeply indented;
its interior is undulating, and there are numerous
lakes, streams, and marshes. The largest stream
is the Odense, 36 miles long. It trades princi-

pally with Sweden and Norway. It forms with
other islands a province of Denmark (q.v.).

Chief towns: Odense, Svendborg, and Nyborg.

Funeral Rites, the last religious and cere-

monial tribute of friendship and love paid to the

remains of the dead. Among the Hindus the
corpse is perfumed and adorned with flowers ; it

is then burned ; after many ceremonies the bones
are deposited in a casket and buried, but after-

ward disinterred and thrown into the Ganges.
A second series of obsequies commences after

the period of mourning has expired, and this is

followed by commemorative rites. The volun-
tary immolation (suttee) of the widow of the

deceased, now abolished, was the most remark-
able part of the ceremony. The Mohammedans
bury their dead. The interment takes place as

soon as possible, in obedience to the command
of the prophet- "Make haste to bury the dead,

that, if he have done well, he may go forthwith

into blessedness; if evil, into hell-fire." No
signs of excessive grief, no tears nor lamenta-
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tions, are allowed, as it is the duty of a good
Mussulman to acquiesce without a murmur in

the will of God. On arriving at the burial place

the body is committed to the earth with the
face turned toward Mecca. Monuments are for-

bidden by the law, but they are constantly
erected. The Egyptians, it is well knowHj em-
balmed their dead. Among the Jews the next
of kin closed the eyes of the deceased ; the

corpse was then washed, and, in the case of per-

sons of some consequence at any rate, laid for

a time in spices or anointed with spices, swathed
in linen bandages, and deposited in the tomb.
The mourning customs of the Jews may be col-

lected from various passages of the Scriptures.

They went bareheaded and barefoot, covered
their months and kept silence, put on sackcloth
and sat in ashes ; funeral songs were sung by
persons hired for the purpose. Splendid monu-
ments were sometimes hewn out of the solid

rock, with numerous niches : as each niche was
filled, its entrance was stopped up by a large

stone rolled against it. In the religious creed
of the Greeks and Romans sepulture was an act

of piety to the dead ; without it the spirit had to

wander lOO years on the banks of the gloomy
Styx. The last breath was generally caught by
a near relative, who opened his mouth to receive

it ; the body was washed and crowned with
flowers, a cake of flour and honey placed in the
hand, as a bribe for Cerberus, and an obolus in

the mouth, as a fee for Charon. Interment and
burning were practised indifferently. In inter-

ment the body was placed with the face upward
and the head toward the west. In burning the
pile varied in form and material : it was lighted

by the nearest relative : perfumes and wine were
poured on it, and the richest clothes of the dead
were burned with him. The ashes were then
collected and deposited in an urn. This descrip-

tion applies to the Greeks and Romans, whose
rites were nearly identical.

In the Roman Catholic Church the body is

washed immediately after death, a crucifix is

placed in the hands, and a vessel of holy-water
at the feet, with which the visitants sprinkle it.

The Ritual prescribes that the corpse be borne
in procession from the house in which it lies to

the church, attended by the parish priest with
acolytes and servitors all in cassock and surplice,

and one of them bearing the processional cross

in the van. Before the procession moves, the

priest first sprinkles the coffin with holy-water
and recites the De Profnndis and the Miserere
while the procession is in movement. Taken
into the church, the coffin is laid on trestles

in the middle of the nave, the feet to the east

or the sanctuary, if the deceased was a layman,
the head to the sanctuary if he was a priest

;

lighted candles surround the coffin. Then fol-

lows the Office for the Dead, and after that the
Mass for the Dead. After the Mass the priest,

attended by the acolytes, pronounces the Absolu-
tion and certain prayers, meanwhile sprinkling
the coftrn with holy-water and fumigating it

with frankincense. The procession is now re-

formed and the body borne to the place of
burial. There the Bcncdictus is sung or recited,

followed by the Antiphon, Ego sum resurrecHo
et vita ("I am the resurrection and the life") ;

the corpse is again sprinkled, a final prayer is

pronounced, and the body is laid in the grave or
tomb. In the funerals of children, the vestments
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of the clergy are white instead of black, joyous
psalms are chanted or recited, -there are antiphous
of praise and thanksgiving instead of petitions

for mercy and forgiveness; and the church bell

is not tolled.

In the Greek Church there are distinct ser-

vices for laymen, monks, and priests severally.

The officiant holds a short service at the house
of the defunct ; service is held at the church, to

which the body has been brought, and then at

the grave, where the priest takes a shovel and
sprinkles dust cross-wise on the body. Finally,

before the grave is closed, he casts wax or
ashes from his censer upon the coffin. The
English Church, followed very closely by the
Protestant Episcopal Church in the United
States, uses the order for the Burial of the
Dead in the Book of Common Prayer. It is a
stately and somewhat elaborate service, which
is frequently used in part by other Protestant
bodies. The first section of the service is re-

cited in church, to which the body has been
brought, or at the house of the defunct. It con-
sists of anthem, psalms and a lesson. The sec-

ond section, sometimes called the committal, is

recited at the grave, where dust is scattered on
the coffin as it has been lowered.

Fungi, fiin'ji (singular Fungus, Latin name
for mushroom), the genera! name applied to a
multitude of lower plants of quite diverse struc-

ture, but which agree in not containing chloro-
phyll, the green coloring matter of the vegetable
kingdom. Formerly the fungi were regarded as
constituting a natural group (class or order)
of plants, but are now recognized by modern
botanists as belonging to many natural groups
of plants.

The peculiarities of fungi are physiological;
they residt from their food habits, and are not
primarily structural and of profound signifi-

cance. When we enumerate the physiological
changes involved in the change of a plant from
an independent life to one of parasitism or
saprophytism, we have considered all of the
essential differences between the fungi and the
green plants from which they have been de-
rived. We may say then, that a fungus is a
lower plant which has suffered certain physio-
logical changes on account of the fact that it

has become parasitic or saprophytic.
Before going farther it is necessary to de-

fine certain terms which must be used in any
discussion of the fungi. A plant is a parasite
when it lives upon or in another living plant,
absorbing food from it, and living at its ex-
pense. The mere fact of growing upon another
plant does not make the first parasitic, for there
are many small plants which merely find lodg-
ment upon larger species, not, however, absorb-
ing anything from the plants on which they
are lodged. When it is necessary to distin-

guish such plants, they are called epiphytes. In
the case of parasites the plant upon which they
live is spoken of as the host. When r. plant
lives upon a plant which is no longer living, it

is called a saprophyte. Thus the toadstools
which grow so freely on manure and other de-
caying vegetable matter are saprophytes. It is

sometimes necessarj' to have a term to apply to
plants which are neither parasitic nor sapro-
phytic, and then we use the word holophyte.
Thus all common green plants are holophytes.
When it is desired to contrast holophytes with
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both parasites and saprophytes, we can use the
term hysierophyte. for the parasitic and sapro-
phytic plants.

Applying the terms we have now defined, we
may say that all fungi are hysterophytes, some
living parasitically upon their hosts, others liv-

ing saprophytically.

All holophytcs are green in color, and the

significance of this is purely physiological.
Green plants absorb the gas carbon dioxide,

and in green cells this is combined with some
of the elements in the ever-present moisture of
the plant into a chemical compound allied to
starch and sugar, and characterized by consist-
ing of nearly equal amounts of carbon and
oxygen, combined with nearly double the amount
of hydrogen.

Such compounds are known as carbohydrates
and they are made by all holophytes, and then
used in the processes of assimilation and
growth. It has been demonstrated that plants
which are not green cannot make the carbo-
hydrates, and since all plants need these com-
pounds for building up their tissues, it follows
that colorless plants must obtain them by taking
them from living or dead green plants. Last,
it should be borne in mind that even green plants
cannot make the carbohydrates in darkness.
For this work they need light and in fact the
greatest importance of light to a plant is in con-
nection with this process of making carbo-
hydrates. Accordingly plants which are not
green, and which as a consequence do not make
carbohydrates, often grow in darkness or in

feeble light. This is quite characteristic of the
fungi, great numbers of which grow as well in

darkness as in light, or in some cases grow
even much better in the darkness than they
do in the light.

The fungi are very numerous, some recent
estimates placing the number of species as high
as 250,000, of which not more than one third

have as yet been described. They occur wher-
ever there is organic matter of any kind upon
which they can subsist. Wherever there are
living plants or animals there are fungi which
obtain food either from the living cells of their

hosts, or the dead and cast-off cells and tissues.

Some species occur in the lower layers of the
air, in all exposed waters, and in the soil. They
are the most numerous of living things when
we consider individuals alone. They range in

size from extremely small to many centimetres
in length. The smallest are far too minute to be
seen by the naked eye, some being visible only
by the aid of the most powerful microscopes.
Of some of the smallest species it would require
25,000 to ,30,000 placed side by side to measure
one inch. On the other hand there are toad-
stools a foot or so in height and diameter, and
puff-balls two to three feet in diameter have
been recorded.

The fungi as thus described are found in

three of the grand divisions (branches) of the
vegetable kingdom.

Branch Protophyla. The Protophytes.— Here
are gathered a thousand or so species of micro-
scopic aquatic plants in which the cells have
a very low organization. No distinct nucleus is

present, and the coloring matter in the typical
plants pervades the whole cell, and is of a bluish

or brownish-green color instead of a bright
green as in higher plants. They reproduce by-

simple fission, and by the production of spores.
There is no hint of any sexual reproductive
process. They occur in ponds, pools and
streams, to which they give a greenish color by
their great numbers. In decaying they usually
give off a fetid odor.

While the typical Protophytes are greenish —
and are known as green slimes— many have
become parasitic or saprophytic, and have lost

their green color. These colorless species are
known as Bacteria, and are the lowest of the
fungi.

Bacteria (Fig. i) are then to be regarded
as colorless green slimes, their lack of color
being due to their parasitic or saprophytic habits.

Some species are minute rounded cells of re-

markable minuteness. To these the generic
name Micrococcus has been given, and many
species have been recognized by botanists.

>Q3

o

B
Fic. I.— Bacteria. A, Streptococcus pyogenes; B, Mi-

crococcus tetragcnus; C D, Sarcina lutca. All
highly magnifieu.

Other genera with spherical cells are Strepto-

coccus, Staphylococcus, Sarcina. etc. Other
bacteria consist of cylindrical cells which tend
to adhere end to end in filaments or rods. In
the genera Bacillus and Bacterium the rods are
straight or little curved, and short or of mod-
erate length, while in Vibrio and Spirillum the
rods are more or less spirally curved. In still

other genera, as Crenolhrix, Leptothrix, etc., the
rods are elongated. See B.\cteri.\.

Branch Phycophyta. The Phycophytes.—These
plants, of which there are probably nearly io,900

species, may very properly be called the sea-

weeds, since they
are typically
aquatic, living in

the salt and fresh

waters of the

earth. Typically
they are bright

green, and the cells

of which they are
composed have
well-formed nu- °

'^—

'

" we
C 1 e i. However, pio. 2.— A, Olpidium brassicir,

the chlorophyll is one of the simplest of the

confined to defi- *.""?' (%"c/iv(riaci-<r), parasi-

n te portions of three zoospores. Highly mag-
t h e protoplasm, nified.

and is not diffused

throughout the cell. Some of the lower species

are spherical, rounded cells, but for the most
part they consist of filaments of cylindrical cells,

or in some instances they are masses of cells

constituting leafy-stemmed plants. They repro-

duce by fission as in the Protophytes, but in

addition all, or nearly all. Phycophytes reproduce
sexually also. In the simplest cases of sexual-

ity, two equal and similar cells detached from
older plants fuse into a new and larger cell,

and then this new cell grows into a new plant.

Sometimes the new cell becomes covered with a
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thick wall, and for a time ceases activity as a

"resting spore," before it develops into a new
plant.

While most Phycophytes are green platits,

several htmdred species have become parasitic

or saprophytic in habit (^Figs. 2 and 3) and have
therefore lost their color, and become fungi.

Among these are the following families, namely

:

I^^^T^

Fig. 4 Fig. 3

Fig. 3.— Rhisidiomyces apophysatus, another of the

lower fungi (Chytridiacea') ; the root-like organs
are parasitic in a cell of a water mould. Highly
magnified.

Fig. 4.— Saprolegnia thiireti; A, fly with attacking fila-

ments; B, end of a filament forming zoospores.

C, zoospores escaping. A, natural size; B and C,

highly magnified.

Water Moulds (Safrolegniacea) which are

mintite filamentous, colorless plants living in

the water on living and dead plants and animals.

( Fig 4.) Each plant is a more or less branched
thread, some portion of which penetrates the host
and thus obtains food, while the other part is ex-

ternal and bears the reproductive organs. The
filaments are cylindrical, and are peculiar in

having few cross partitions. They are to be
regarded as composed of many cells which
have not separated themselves by partitions

The nuclei are numerous, and very small.

The more common mode of reproduction is

as follows : A terminal portion of a branch
forms a partition at some distance from the ex-

tremity and the protoplasm in this segment be-

comes denser, and a little later divides into a

great number of small cells, each of which re-

mains naked (that is, no cell wall is formed
around it), and soon escapes by a rupture of the

end of the segment. (Fig. 4.) These escaped cells

are known as zoospores, since they have a very

active swimming motion, very like that of some
of the lower microscopic animals. The similar-

ity to the lower animals is shown still more by
the identity in their locomotive organs, which
consists of one or two slender protoplasmic
whips (cilia) by whose rapid lashing the zoo-
spores are propelled. After a short period of
activity they come to rest, when they cover

Fig. 5.— Achlya racemosa, showing antherids and
oogones. Highly magnified.

themselves with a cell wall, and begin to elon-

gate into a filament like that of the plant from
which they came. Reproduction by means of

zoospores is very rapid, since they are formed
in such great numbers when conditions are

favorable.

The sexual organs, which are rather rarely

formed, consist first of an enlarged and rounded
end segment in which the protoplasm is quite

dense. From the sides of the branch below the

end segment (or from elsewhere on the body of

the plant) slender branches grow up and in turn

their ends become cut off by cross partitions.

(Fig. 5.) The first end segments (the rounded
ones) are oogones, or in plainer words they are

egg-organs, and in them one or more eggs are

produced. The second segments (slender) are

male organs called antherids, and the protoplasm
they contain has the function of the sper-

matozoids of many plants (and animals). At
the proper time the antherids puncture the egg-
organs, and by the inflow of the contents of the

former the eggs are fertilized. Later these

eggs may germinate and produce new plants like

those on which they were borne.
Dozmiy Mildews (Peronosfioracece) are mtich

like the water moulds, but instead of being
aqtiatic, they live in the tissues of land plants.

Like the water moulds they are composed of

branching, non-septate filaments. The main
body of the plant grows in the intercellttlar

spaces of the host, where there is nearly as much
moisture as under aquatic conditions. (Fig. 6.)

Fig. 6.— Portion of a filament of Albugo Candida, with
its haustoria penetrating host cells. Highly mag-
nified.

From this internal part of the plant short
branches grow out into the air, and these become
swollen terminally into rounded segments, which
are in fact short zoosporangia. Instead of forming
zoospores at once, they first fall off and then
those that fall into water develop zoospores.
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much as in the water moulds. As these struc-

tures are very minute, a droplet on a leaf is

large enough for the germination of hundreds
of the detached zoosporangia. Here again, the
zoospores, after coming to rest, develop into new
plants, which at once penetrate the host. In
some species the zoosporangia grow at once into

a filament, without forming zoospores.
The sexual organs of downy mildews are

much like those of water moulds, the differ-

ences being quite imm.aterial for the present
discussion. (Fig. /.)

Fig. 7 Fio. 8

Fig. 7.— Peronosf>ora ahinearum, showing antherid pen-
etrating the egg-cell. Highly magnified.

Fig. 8.— Mucor stolonifcr. Highly magnified.

It is evident from a comparison of the struc-

ture and reproductive organs of water moulds
and downy mildews, that the latter are de-

rived from the former. Just as the water
moulds have been derived from the green plants

of the green felt family (I'auchcriaccce) by
the adoption of parasitic and saprophytic habits,

so by the change from strictly aquatic conditions

to those found in the intercellular spaces of

land plants, water moulds have been changed
to downy mildews. Every difference between
the two families may be accounted for by this

difference in the environment of the plants.

Black Moulds {Mucoracea) show an addi-

tional modification of the water mould type.

They are non-aquatic, mostly saprophytes, a few
only being parasites. They live for the most
part on dead organic matter, animal or vege-

table, which is still moist, and but few species

can live in the water. The commonest species

live on the starchy and sugarj- sub.stances in

pantries, cellars, and other places where these

substances are found in the presence of suffi-

cient moisture. Organic substances which are

dry are not attacked by black moulds.
Each black mould plant is a branching tubu-

lar filament, which has few cross partitions.

One part of the plant usually grows in the sub-

stance of the organic matter, and another grows
upward into the air. (Fig. 8.) The former absorbs
food matter, while the latter bears reproductive
organs, as in the water moulds. The ends of the

aerial branches enlarge as in the two preceding
families, but instead of forming zoospores, the
protoplasm in the terminal segments forms many
small spores, each covered with a cell wall.

These spores are the homologues of the zoo-

spores in previous families, but as the plants arc

not aquatic, these zoospores have ceased to be

aquatic also. With a good cell wall to protect
their protoplasm, they may be blown about in

the air without drying up. It is in this way, in

fact, that black moulds are propagated, the air

currents carrying the spores sometimes for long
distances, and when they fall upon organic
matter under favorable conditions they quickly
give rise to a new crop of mould plants. On
the filaments which penetrate the nutrient sub-
stance, or grow over its surface, are to be found
(rarely, however, in the common species) sexual
organs somewhat resembling those of the two
preceding families. (Fig. 9.)

Insect Fungi (Enlomo/rhthoracecc) are
somewhat similar to black moulds, but are
parasitic in the body tissues of insects, and
accordingly show considerable structural modi-
fications. (See below\) Fig. 10.

Branch Carpopliyla. The Carfophytcs.— The
plants which constitute this immense group are
of much higher structure than those in the two
prece<ling branches. They are still typically

aquatic, and so are seaweeds, but this name is

not as commonly applied to them as to the
Phycophytcs. The typical species are green
plants, hut in one group (the red seaweeds) the
chlorophyll is hidden by a red or purple color-

ing matter. The plant-body is usually composed
of an axis, on which arc symmetrically arranged
branches or leaves. The lower end of the axis
is supplied with root-like organs by which it is

attached to the soil or other support, and the
plant commonly stands upright. Some species
show a wonderful beauty of form and color, and
on this accoimt arc greatly prized by amateur
botanists, who collect and preserve them under
the name of sea mosses.

All Carpophytes reproduce by two common
methods. In the first, certain end cells separate
from special branches, and float away to ger-
minate and grow directly into plants like those
from which they came. In the second method
of reproduction an egg-organ, much like that of

Fig. 9.— Mucor fusiger; A, young sexual organs; B,
after fertilization. Highly magnitied.

the Phycophytes, is fertilized by spermatozoids
from an antherid which, again, does not differ

in any essential respect from that of the Phy-
cophytes. However, the result of the fertiliza-

tion is the formation of a more or less com-
pound body which the botanist recognizes as a
primitive kind of "fruit." Hence, the aquatic
Carpophytes are sometimes known as "Fruit
Tangles." In these fruits are spores, and these
on escaping and germinating give rise to new
plants.
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The chlorophyll-bearing Carpophytes com-
prise nearly 2,500 species, and are widely dis-

tributed in the salt and fresh waters of the

globe. From these have sprung an enormous
host of parasitic and saprophytic species, which
are colorless, and constitute the great bulk of the

fungi of the world, aggregating fully 100 times
as many species as those from which they
sprang.

In changing from the holophytic structure

and habits of their ancestral types, these hys-

terophytes (fungi) have suffered much degenera-
tion of the vegetative plant-body, while the re-

productive apparatus has been relatively enlarged
and multiplied. This is in accordance with the

well-known law that since hysterophytes do not
make carbohydrates they have little need of

large vegetative bodies, and further, that since

they are dependent upon particular hosts or

organic matter for their food, they inust provide

more lavishly for propagation. Many of these

fungi are little more than absorbing and repro-

ducing organisms, the vegetative plant-body
having almost entirely disappeared through dis-

use. These fungi are readily separable into two
great classes, by charac-
ters derived from their

reproductive apparatus.
The first of these classes

is known as the Sac
Fungi, and the second as

the Club Fungi.

Fig. 10 Fig.

Fis. 10.— Empusa musca; filaments from body of fly.
Highly magnitied.

Fig. II.— A. several spore-sacs (asci) in different
stages of development; E, a mature spore-sac.
Highly magnified.

Sac Fungi (Class Ascomycetca).— The dis-

tinguishing mark of the plants of this class is

that the spores which occur in their fruits de-
velop in certain end cells and remain enclosed
within the cell wall until matured. (Fig. II.)

These spore-containing cells have been aptly

likened to sacs (Latin, asci; singular, ascus) and
from this we derive the name of the class.

There are more species of sac fungi than of
all other kinds. They range in size from very
minute to many inches in extent. They in-

clude some of the most harmfully parasitic plants

as well as many which live saprophytically upon
refuse organic matter. Among the many fami-
lies (more than 40) in this class, the following
may be noticed

:

Pozi'dcry Mildczvs {Erysiphacecc') are to be
regarded as primitive sac fungi, but little re-

FlG. 13.— Mature fruit

of powdery mildew,
with escaping spore-sac.
Highly magnified.

Fig. 12

Fig. 12.-— Sexual organs of Erysiphe and formation of
fruit. Highly magnified.

moved from their aquatic ancestors. The plant
body consists of branch-
ing filaments which creep
over the surfaces of their

hosts, from which they
obtain food by means of
root-like absorbing or-
gans, which penetrate
the host cells. Certain
branches forin spores by
the simple process of
separating their terminal
cells in succession and
this is done so abun-
dantly that the spores
form powdery masses on
the surface of the hosts.

These spores float away
on wind currents, and
those that >;erminate on
similar hosts give rise to
new plants.

The sexual organs (egg-cells and antherids)
occur on the creeping filaments, and are short lat-

eral branches, the former somewhat thicker than
the slender antherids. (Fig. 12.) The two come
in contact with one another, and the protoplasmic
contents of the antherid pass into the egg-cell

fertilizing it. As a result the egg-cell sends out
one or more branches, the end cells of which
develop into asci, while from below the egg-ceil

there grows up a cellular, globular covering,
constituting the outer wall of the fruit, and en-
closing the asci. The spores in the asci when
set free by the rupture of fruit and ascus walls.

germinate and on similar hosts give rise to new
plants. These fruits are usually blackish and
may be seen by the naked eye as minute globular
bodies on the mass of filaments. (Fig. 13.)

TnMes (Tiibcraccce) are evidently related
to the powdery mildews, but their life history
is not so well known. They are saprophytic,
living on the decaying organic matter in the soil

in forests. Little is known as to their early life,

and the formation of their non-sexual spores,
but these are thought to be somewhat like those
of the powdery mildews. Their fruits are
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formed under ground, and may be compared
to a mass of compound fruits of the powdery
mildews. The sexual organs, which probably

precede the development of the fruits, have not
yet been discovered. The fruits of the common
truffles of Europe are from one to two inches

in diameter, and warty and dark colored exter-

nally. (Fig. 14.) Internally they consist of a

soft, whitish tissue, in which are numerous
cavities, each containing several asci. Practically

nothing is known as to their propagation. A
few little known species occur in America, but
in Europe they are common. See Truffle.

Black Fungi (Sphccriccca) are typically

parasites which grow in the tissues of higher
plants, and whose small black fruits are
formed on the surface of the host. Here again
we are evidently dealing with plants related to

the powdery mildews, but with an increased
parasitism. They are known to form non-sexual
spores much as in the powdery mildews. Their
fruits also resemble the fruits of the powdery

mildews, and prob-
ably result from a
fertilization, but thus
far the sexual organs
have evaded discov-
ery. (Fig. 15.)

Fig. 14 Fig. 15

Fig. 14.— Truffle; fruit, natural si/c.

^"iG. 15.— Xectria cittnabaritia ; A, bark with enlarged
fruits; B, spore-sacs. Highly magnified.

Sticks, etc. In these fungi the plant is

filamentous and grows through the de-
caying tissues as slender white, branching,
threads. Non-sexual spores resembling those
of the powdery mildews arc known for some
species. Sexual organs, consisting of a globular
egg-cell, and a slender antherid, are found on

(3) W ^«^ 5^Bo^

B

Fig. 17.— Humaria rutilans; A, three fruits, natural
size: IJ, vertical sections of fruits of different

the creeping filaments. (Fig. 19.) Fertilization

takes place as in powdery mildews, with a sim-

ilar result, the fruits, however, being at length

cup-shaped instead of

globular. In many
species the fruits .

(Fig. 17) are globu-
lar when young, but

as they mature they
open out into cup-
shaped structures

(Fig. 17), in the con-

Fic. 18

Fig. 18.

—

Humaria rutilans; spore-sac, and three par-

aphyses. flighly magnified.
Fic. 19.— Egg-cells and antherids o^ a cup fungus,

flighly magnified.

cave surface of which are found many asci

(Fig. 18.) It will readily be seen that were
these cup-fruits to remain closed, their struc-

ture would be closely similar to that of the

fruits of the powdery mildews. However, the

fruits of the cup fungi are often of considerable

size, sometimes being as large as an inch or

more in diameter.

Lichens (see article Lichens) are now re-

garded as nearly related to the cup fungi and

.... black fungi. (Fig. 20.) In all essentials they agree

phytes (Figs. 16 and 17), growing in the with those fungi, but they are usually treated sep-

tissues of 4ecaying plants, as rotten logs, arately on account of the peculiar parasitism and

.^ic. 16.— Diagrammatic vertical
fungus.

section of a cup

Cup Fungi {Fezizacece) are typically sapro-
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symbiosis which they exhibit. There are sev-
eral families of the lichen-forming fungi, aggre-
gating between 2,500 and 3,000 species.

Fig. 20.— Physcia stellaris,

size.

& common lichen. Natural

Fig. 21.— Puccinia caricis, a common rust on sedges.

They consist of branching filaments which
grow through and live upon the host
tissues. Certain branches cluster together
and form rows of spores by terminal ab-
striction {<rcidiospores) (Fig. 22 A) and
later others form single terminal spores
(uredospores) (Fig. 22 B), and still later other
branches form one, two, or several thick
walled spores in terminal asci (teleutospores).
(Fig. 22 B.) These all begin within the
host tissues, but they eventually break
through the epidermis into the air. Lastly,

when the teleutospores germinate each produces
a short filament (promycelium) on which four
minute spores (sporidia) develop. There are
thus four kinds of spores in a typical rust plant,

and these have been taken to characterize as

many stages in the plant's life history, namely: I.

Cluster-cup stage (acidiospores) ; 2. Red Rust
(uredospores) : 3. Black Rust (teleutospores) :

4. Promycelium (sporidia). In most rusts

these stages occur on the same host in the order
given, but in some the first stage occurs on one

host, and the remaining stages on another. The
latter is the case with a rust of wheat, in which
the cluster-cups occur on Barberry leaves, and
the secidiospores then germinate upon and in-

fect the leaves of the wheat, on which the red
rust, black rust and promycelium then follow
in succession. No sexual organs have as yet
been discovered, but analogy would suggest that
they are to be looked for before the development
of the teleutospores.

In this account the rusts are considered to
be reduced sac fungi, of the cup fungus type,
the degeneration being due to their excessive
parasitism.

Smuts ( Usiilaginacea) are still more parasitic

than the rusts, and as a consequence have suf-

Yeasts (Saccharomycctacea:) are here briefly

referred tb in order to call attention to the ex-

cessive degradation which they have suffered.

Although they consist of single cells, or short

chains, they are now regarded as greatly re-

duced sac fungi. They grow in the watery
solutions of sugars, starches, and other car-

bohydrates, and one result of their activity is

the formation of alcohol, while at the same time
carbon dioxide is set free. It is for the alcohol

that yeasts are used in breweries and distilleries,

and it is for the escaping carbon dioxide gas
that they are used in the making of bread. See
Yeast.

Rusts (Uredinacecr) are minute plants, para-
'

sitic in the tissues of higher plants. (Fig 21.)

Fig. 23.— Portion
an ear of raaize
with eight of its

kernels attacked by
Ustilago maydis.

fered still greater
degeneration. (Fig.

23.) They grow
wholly within their
hosts, and do not
even bring their

spores to the sur-
face. They consist
of branching fila-

ments which pene-
trate the tissues of Fig. 22.— Fuccinia grammif, a
+1,.^:.. 1 ^t„ „„j t.

common rust of wheat. A,their hosts, and at ciuster-cup stag on Barberr,;
last form spores leaf; B. three uredospores and
homologous with O"^ teleutospore from a leaf

the teleutospores °^ '^'^^^^ Magnified.

of the rusts. The latter in germinating produce
sporidia. Comparing the rusts with the smuts
we note that while there are four stages in the
former, there are but two in the latter, the first

and second having apparently disappeared.
Imperfect Fungi.—At this point should be

mentioned the so-called imperfect fungi, an im-
mense aggregation of many thousand species
(12,000 or more) of which we know but one
stage (apparently the first) and so are unable to
assign them to their proper place in the system.
They are minute and mostly parasitic plants,
occurring in the tissues of higher plants, and
sending their spore-bearing branches out into the
air. Some plants formerly placed here have been
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found to be early stages of certain sac fungi
(black fungi, or their relatives) and it is sus-
pected that most, if not all, of them will event-
ually he so disposed. At present they are
grouped under three general kinds, as follows:

Spot I'uii;^i {Spli(Ciofsidc(c), which produce
whitish or discolored spots, and later develop
closed, spheroidal cases, containing free spores.

Scptoria and I'hyllosticta arc common genera.
Black-dot Funj!,i (Mclanconietc) are like the

spot fungi, but there are no spore cases, the
spores developing in masses beneath the epider-
mis which they eventually rupture. Gloeospor-
iuin is a common genus.

Moulds (Hyphoiiiycetecr) produce their
spores on branches which grow out through the
stomata of the host. Here we find the parasitic

species of Kamutaria, Cercospora, etc., and the
mostly saprophytic species of Monilia, Botrytis,

etc.

Club Fungi (Class Basidiomycctca:).— The
distingui?;hing mark of the cluh fungi (often
spoken of as the higher fungi) is that ihe spores
which develop in certain end cells in tlicir fruits

do not remain inside of these cells, but push out
into the ends of terminal or lateral protuberances
and so come to appear to be external. (Fig. 24.)

Fig. 24.— Spore-clubs in different stages of develop-
ment; A, when very young: It, with the spore-
branches beginning to form at the summit; C,
showing tlie spore-branches with nearly mature
spores at their ends. All highly magnified.

These club-shaped, spore-bearing cells are tech-

nically known as basidia (singular, basidium),
whence the scientific name of the class. The
spore-clubs (basidia) of this class are regarded
in this discussion as the homologues of the
spore-sacs (asci) of the preceding class.

Between 10,000 and 12.000 species of fungi
of this class are known. Many attain to con-
siderable dimensions, especially their fruits.

They are typically saprophytic, but it is now
known that many of them are more or less

parasitic, also, when the opportunity offers.

About 10 families are commonly recognized,
four of which, only, will be noticed here.

Puff-balls (Lycopcrdacca) are saprophytes
whose branching filaments penetrate decaying

wood or earth rich in organic matter, and finally

produce globular fruits which rise above the
surface. (Fig. 25.) These fruits are filled with
tortuous canals whose walls are studded with
spore-clubs (basidia) on which the spores are
produced. At maturity the interior tissues of
the fruits delitiucsce, setting free the spores,
which escape into the air a little later as a dusty
cloud, by the rupture of the fruit-wall. From
these spores new plants are produced, but we
do not know the whole life history of these
common fungi. Although the sexual organs
should precede the formation of the fruits, they
have not yet been observed

! /

Fig. 2s-— Twoas-— Two species of puff-balls

ccclatum; B, Lycoperdon gcmm
. . A, Lycoperdon
gcmmatitm.

Sliiik-lianis (Phallacca) are closely related

to the putT-balls, wdiich they closely resemble in

all stages excepting the last. Here the spore-

bearing portion of the globular fruit is confined

to a vertical, circular layer of tissue about mid-

way between the centre and the circumference.

At maturity the spore-bearing tissues deliquesce

and at the same lime the tissues below rapidly

elongate, bursting the fruit-wall and carrying up
the spores into the air. (Fig. 26.) These fruits

mr''

^%-"^

riG. 26.— A, a stink-horn (Ithyphallus impudicus)
after the rupture of the volva; B, highly magni-
fied section of the spore-bearing layer.

have very bad odors, which attract insects, and it

is thought that these help to distribute the spores.

Stink-horns are from an inch or two to six or
more inches in height, and grow commonly in

lawns and pastures, where their presence is in-

dicated by their intolerable odor.

Tnadstnols (Agaricacece) are fungi of the

puff-ball kind, consisting of white, branching

filaments which creep through the nutrient sub-
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stance or the host tissues. Most species are

saprophytes, but some are parasites. When the

fruits are young they resemble those of puff-

balls, but as they grow older a circular layer of

spore-bearing tissue develops, and this, by the

rapid growth of lower lying tissues, is carried

up on a stalk, very much as is done in the stink-

horns. (Fig. 27.) Here, however, the stalk is

stools, the change from gills to pores being the

only important difference. Here, however,

many of the species instead of growing into

regular umbrella-shaped fruits, have the stalk

more or less laterally placed. In others, again,

the lateral stalk is very short, and from this the

step is a very short one to its complete sup-

pression, when the cap is sessile marginally, as

in the bracket fungi, which are so common on
decaying logs and other forms of timber.

Some pore fungi are fleshy, but for the most
part they are hard and tough, often resisting

Fig. 27.-^ Development of_ a toadstool {Amanita miis-
caria) shown in vertical section. A, very young
stage; B and C, later stages; D, after the burst-
ing of the volva.

formed earlier, and the spores are usually de-
veloped after the rupture of the fruit-wall.

A typical toadstool fruit has the following
structure : There is first at the bottom the
cup-shaped remnant of the original fruit-wall

(technically, the volva); from this rises the

cylindrical stem (stipe), terminating in an ex-
panded cap (pileus). The stem and cap to-

gether resemble on expanded umbrella, or a
one-legged stool (Fig. 28), from which lat-

ter fact the common
name "toadstool"
was doubtless sug-
gested. The lower
surface of the cap is

folded into many
vertical radiating
plates, called gills

{lamella:), and these
are studded with the
spore-clubs, bearing
the spores. This gill

portion corresponds
to the circular spore-
bearing layer of the
stink-horns, and the
gills themselves are to

be regarded as devices
for increasing the
number of spores, by
an enlargement of the

Two fruits of Ar- surface studded with
spore-clubs.

While in typical

toadstools the cap is

rounded and centrally
attached to the stem, in some species its growth
is not uniform, and the stalk is excentric, or
even lateral. Lastly, let it be remembered that

the toadstool which we see is not the plant
itself (that is below the surface) but it is the
fruit of the plant which develops in order
that it may produce spores.

Pore Fungi (Polyporacccc) are so named be-
cause the spore-bearing structure on the under
side of the cap of the fruit consists of a mass
of small vertical pores, instead of plates, and
by this character they may be readily recognized.
In typical pore fungi the general structure and
development are similar to those of the toad-

FlG.
miliaria meltea attached to
the filamentous plant; sev-
eral young fruits at the
left. Considerably reduced.

Fig. 29.— Agaricus campestris, the cultivated mush-
room, showing several stages of development.

decay for many years. Some of the species are
perennial, adding successive layers of pore tissue
to their fruits for some years.

ECONOMIC REL.-^TIONS OF FUNGI.

The economic relations of the fungi are of
great importance. Some are edible, and furnish
wholesome food to man and other animals, some
are used in the arts, some yield medicines, some
are the cause of disease in man and other ani-
mals, and some again attack and destroy other
plants, including many of the cultivated plants
of our farms and gardens.

Edible Fungi.—Here perhaps we should in-

clude those bacteria which have to do with the
flavor of butter and cheese, and those moulds
whose presence in cheese adds to its edibility.

Of far greater importance, however, are those
species which are eaten for the nutriment which
they contain. Truffles are collected in Europe,
and sold in the markets. Dogs and pigs are
trained to search for them, the attendant bagging
the truffle when found by the keen scent of the
animal. The iMorels are sac fungi related closely
to the cup fungi; each Morel (fruit) is a hol-
low-stalked body two to five inches high, with a
crinkled and pitted conical cap in whose surface
are imbedded the spore-sacs. They grow in fields

and thickets, and v/hen fresh are wholesome.
Morels are often called mushrooms, although
this name should be restricted to the next group.

Mushrooms (Fig. 29) are of the toadstool
kind, and popularly any species which is edible is

called a mushroom, while those which are
poisonous are called toadstools. Many species
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are collected from the forests and fields by ex-
perts who have learned to distinguish them from
the poisonous ones, but by far the most com-
monly used species is the common mushroom
(Agaricus camf>cstris) which is cultivated

by gardeners for this purpose. See Mush-
rooms.

Medicinal Fungi.— The most important
species is the Ergot (Claviccps purpurea), one
of the sac fungi, which is parasitic in the heads
of rye.

Pathogenic Fungi (on Animals).—Many
bacteria are the direct cause of diseases of ani-
mals, including man. See B.\CTERIA.

Some of the water moulds cause a serious
disease of fishes, especially of young fishes in

"hatcheries." Occasionally an epidemic, known
as the "Salmon Disease," has been known to

occur in the streams of Great Britain. Investi-
gation has shown it to be due to a certain species
of water mould.

The insect fungi (Entoniophlhoracece) annu-
ally destroy immense numbers of flies, locusts,

caterpillar larvx, etc. The common house fly

is attacked by Empusa musca: in summer and
autumn. Every infected insect fastens itself by
means of its tongue to some object, and soon
perishes miserably, its body walls being pierced
by innumerable spore-bearing branches. In the
autumn myriads of locusts ("grasshoppers") are

destroyed by Fnipusa grylli. When attacked by
the fungus the locust climbs a grass or weed
stem around which it finally clasps its legs and
dies firmly attached. Many other insects, in-

cluding mosquitoes, are destroyed by these bene-
ficial fungi. Thus far all attempts to artificially

apply these fungi in combating insects have been
unsuccessful.

Pathogenic Fungi (on Plants). See Dis-
eases OF Plants. Charles E. Bessey,

University of Nebraska.

Fungicides, fun'ji-sid, any agent used to
prevent the growth of fungi or their spores. The
most important uses of fungicides are in agri-

culture and horticulture for controlling the fungi

that attack crops. These may be divided into

two general classes: (i) Fungi which burrow
among the tissues of the host plants and expose
little more than their fruiting organs to the air.

(2) Fungi which expose almost all of their

vegetative parts to the air, only the holdfast, ab-
sorbing organs (haustoria) entering the tissues

of the host. From the nature of their growth
it is easily seen that members of the second
group may be attacked at any time, but that

since the vegetative parts of members of the
first group are protected by the tissues of the

host they cannot be reached effectively by any
fungicide without injuring the host. Controlling
agencies in such cases must therefore be pre-

ventive.

For the control of the exposed fungi the
chief agent is sulphur in out-door practice, ap-
plied as a powder, which is dusted upon the
foliage, preferably with a powder gun. In the
greenhouse it is more frequently evaporated, by
strewing powdered sulphur upon the heating
pipes or upon burlap suspended in warm parts
of the greenhouse. This is a slow way, and is

rnainly preventive. When a considerable quan-
tity must be evaporated in a short time the
sulphur is gently heated over an oil stove. It

is imperative that the sulphur be kept from

igniting, because the fumes are destructive to
host as well as fungus. For cleansing a green-
house of objectionable fungi when the plants
are out, the sulphur may be burned and all

reachable parts sprayed liberally with Bordeaux
mixture.

Various compounds of copper are used as
preventives of the attacks of internal feeding
fungi and as remedies for the exposed. Chief
of these salts is copper sulphate, which may be
applied in a pure solution only to dormant wood,
walls, etc. It is used at the rate of one pound
to the gallon, and will, at this strength, destroy
lichens and alga; as well as fungi. For use upon
foliage and other actively grov.ing parts it must
be mixed with some substance which will coun-
teract its causticity. Lime is most frequently
used, and the compound is called Bordeaux mi.x-

ture from the French city where its usefulness
was accidentally discovered about 1882. It is

made as follow.s : A known number of pounds
of copper sulphate are dissolved in an equal
number of gallons of water, contained in a
wooden tank or barrel, the salt being suspended
at the surface of the water to ensure quick solu-
tion. In another receptacle a known number of
pounds of lime, as free from magnesium as pos-
sible, are slaked with a little water, and when
slaking is complete, enough more water is added
to make the proportion one pound of lime to a
gallon of water. When needed for use six gal-
lons of the copper sulphate solution and four or
five of the lime solution are separately diluted
with enough water to make a combined total of
50 gallon.s. The two diluted solutions are then
thoroughly mixed, and afterward tested with
ferrocyanide of potash to make sure that there
is no uncombined copper sulphate. A brownish
discoloration indicates that more lime must be
added to neutralize the free copper salt. The
mixture is then ready for general use, but for
peaches, plums, cherries, and some other plants,
another 25 gallons of water must be added be-
cause of the susceptibility of the foliage to in-

jury. The stock solution of copper may be kept
for weeks, but the lime solution should stand
for only a few days and the completed mixture
for only a few hours, because the particles tend
to flocculate and settle, a process which impairs
the usefulness of the mixture.

Copper sulphate is often used as eau celeste,

a solution of one pound of the salt to two gal-

lons of w'ater plus three half-pints of standard
ammonia, and then diluted with water to make
25 gallons. Since the strength of the ammonia
varies, this solution often burns the foliage,

there being insufficient ammonia to neutralize the
free copper sulphate. This fungicide and am-
moniacal solution of copper carbonate are used
when a non-staining solution is needed, as in

spraying ornamental plants and fruit which is

nearing maturity. The latter solution is made
by dissolving one ounce of copper carbonate in

one pint of ammonia and mixing with 10 gal-

lons of water.

The seeds of various cereals are often dipped
in hot water formalin solution and copper sul-

phate solution to destroy fungous spores, and hot

water is also used to some extent for destroying
exposed fungi, spores, etc.

All solutions must be applied as a mist-like

spray, to ensure which a nozzle with a small

aperture is essential. The first application to

fruit trees should be before the buds begin to
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swell. This may be a stronger solution than
those used after growth starts. The second
should be given when the buds begin to swell,

the third when the blossoms have fallen. No
spray should be given during the blossoming
period.

Consult: Lodeman, 'The Spraying of Plants'

(1890) ; Prillieu, 'Maladie des plantes agricoles'

(1895) ; Massee, 'Text-book of Plant Diseases'
(New York 1899) : various bulletins of the
United States Department of .Agriculture and of
many of the State Agricultural Experiment Sta-

tions.

Fungus, fun'gus. See Fungi.

Fungtis-eaters. The fungi enter largely

into the food of the lower animals, and some-
what into the fare of the higher forms. The
moulds, slimes, and various aquatic forms are
devoured by echinoderms and mollusks, both
bivalves and univalves, who take in the minute
floating forms, or their spores, or eat the fixed

growths from stones and other resting places,

and by vegetable-eating fishes and Crustacea.

Pond-snails will keep the glass sides of an
aquarium clean of vegetable growths, a large

part of which is fungoid. Worms, slugs, and
insects in great variety feed upon the vast array
of fungi not aquatic. Beetles are especially fond
of the larger forms— the toadstools and tree-

borne polypores. A large Javan beetle, known
from its shape as the "fiddle-beetle" (Monnolyce
pliylloidcs), spends its life within and about cer-

tain fungi growing on tree-trunks. A whole
family of smalt flies {Mycclophilidie) breed in

fungi, including the cultivated mushroom, beds
of which are often largely damaged by the work
of their maggots bred there ; hence the group is

termed "fungus-gnats." In the United States

the woodland toadstools are eagerly fed upon
when ripe in August and September, not only by
great nvmibers of insects, slugs and snails, but
by salamanders, tortoises (especially), and by
ail sorts of squirrels ; but they seem to be rarely

if ever eaten by birds. For the edibility of
fungi by man, see Mushroom.

Fungus-gnat. See Fungus-e.\ters ; Gn.ms.

Funk, funk, Isaac Kauflman, American
publisher: b. Clifton. Oliio, 10 Sept. 1839. He
was graduated at Wittenberg College, Ohio, and
after several pastorates, the last of which was in

Brooklyn, N. Y., began a publishing business in

1872; founded and published the 'Metropolitan
Pulpit' (now the 'Homiletic Review') in 1876,

and the 'Literary Digest' in 1890. He has pub-
lished also the 'Standard Dictionary' of which
he was editor-in-chief (1890-4). He is an earn-

est Prohibitionist, and in 1884 founded the

'Voice.' a prohibition journal, and has been the

Prohibition candidate for mayor of New York.
In 1901 he began the publication of the important
'Jewish Encyclopedia.'

Funnel-marks, painted designs on the fun-

nels of ocean steamships to designate the owner-
ship of the vessel. American line steamships are

thus designated by a black funnel, white band,
with black top : Anchor line, black funnel ; Cu-
nard line, red funnel, with black rings and black

top : French line, red funnel with black top

;

White Star line, cream funnel with black top

;

Wilson line, red with black top ; North German
Lloyd line, cream funnel; Red Star, black funnel,

white band, black top ; Netherlands line, black,

with white band and green borders ; Hamburg-
American line, buff for express steamers, black

for regular steamers ; Scandinavian-American
line, yellow, with white band and blue star, and
black top; Bristol line, black, white band in cen-

tre, blue star in centre of white band.

Funston, Frederick, American military

oflScer : b. New Carlisle, Ohio, 9 Nov. 1865. He
was educated at the State University, Kansas,
and was a commissioner of the Department of
Agriculture to explore Alaska 1893-4. He
served in the insurgent army in Cuba in 1896-7,

and, receiving in 1898 a commission as colonel

of the Twentieth Kansas Volunteers, went to

the Philippines, where he became brigadier-gen-
eral of volunteers the next year. In March
1901, he commanded an expedition which suc-

ceeded in capturing the Filipino leader, Agui-
naldo, and was appointed brigadier-general in

the United States army in the same month.

Fur-bearing Animals. In the broader sense
any animal which yields a pelt used in the

preparation of marketable furs. In a narrower,
more zoological sense, the term is restricted to

that family of carnivora. the Mustclidcr. which
contains the weasels, martens, sables, badgers,
skunks, wolverines, otters, and sea-otters. The
family is not a large one, but is of great economic
importance, and many of its genera and species

are of very wide distribution, mostly in northern
regions. Two groups, the Arctic sea-otter and
the skunks, are exclusively American. All are
small animals; fierce, and voracious, living in

burrows, or holes in trees or rocks, and active

in winter. They belong in the arctoid division of
carnivores, are most nearly related on the one
hand to the bears and on the other to the
dogs. For further particulars see Fur-trade;
and the names of prominent species, as: B-\dcer;
Ferret ; M.arten ; Otter ; Polec.\t ; Sable ; Sea-
otter; Skuxk; Weasel; Wolverine; etc.

Consult: Elliott Coues, 'North American Mus-
telidje' (Washington 1877).

Fur Seal, the fur-bear or northern fur-seal
{Otaria. or Callorhinus, ursina), whose pelts

form the seal-skins of commerce. (See Fur
Trade.) There is also a southern fur-seal (O.
nigresceus), dwelling along the southern coast

of South America. See Se.\l.

Fur Trade, The. The history of the fur

trade is so closely interwoven with the early

history of America that it is extremely difficult

to narrate one without reference to the other.

Among all the industries that helped to make
this countrj' one of the great commercial nations
of the world there was none that exerted such
an important influence upon the early pros-
perity of the colonies as that which was repre-

sented by those who took the pelts of animals
and prepared them for manufacture into various
articles for the use of mankind. It was the

rich peltries of North America that were the
magnet that attracted the hardy French and
British adventurers to the shores of the new
world, and it was their brawn that blazed the
trail through the wilderness that the more timid
agriculturalist might have the courage to follow
in their footsteps. In the early days of this

country's history it was the hunter and the
trapper who explored the unknown regions. To
obtain the furs that represented one of the
great sources of wealth in the new country they
journeyed into the most distant and inaccessible
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parts of the land, and that they might have
havens of safety in which to store their pelts,

and, incidentally, rest secure from the attack
of savage foe, they established the small set-

tlement^, so many of which have since grown
into prosperous communities. It was the fur
trader, therefore, who was the real pioneer in

North America. Always in advance of civili-

zation, his labors in leading the way for the
settlement of the country provided a means of
advancement that would have been much de-
layed if it had not been for these preparatory
efforts. The Canadian provinces, for example,
owed practically all tlieir primary prosperity to

their fur trade. In those days there were no
mines to stimulate the immigration into that
country, and the French pioneers who first

made it their home soon discovered that there
could be no more profitable source of income
than that which was afforded by the possibility

of trading in furs, for in Canada, as throughout
the English colonies further south, the native
Indians were so ignorant of the value of the
pelts which they gathered that they w-ere willing

to dispose of them upon terms that permitted
an enormous profit to the successful trader in

such articles.

During the early days in the history of the

fur industry in North America there was prac-
tically no limit to the percentage of profit that

could be made in buying furs. To become a

successful trader in pelts the one thing that

was necessary was to import a large quantity

of cheap and practically worthless trinkets from
Europe. For these the Indians would exchange
the most valuable peltries w-ithout hesitation.

In fact, the conditions under which the fur

trade with the natives was conducted soon be-

came such a serious scandal that reformatory
measures were absolutely necessary, the better

class of traders becoming unwilling to sanction

the unmitigated dishonesty and unbridled licen-

tiousness of the class of men who were known
as coureurs dcs bois, or rangers of the woods.
It was to suppress this class that the licensing

system was introduced, and. although this too

soon became subject to abuse, for a time at

least it tended to free the traffic from its most
scandalous conditions.

It was during these early days that the feuds

between the British merchants of New York
and the Canadian traders became a serious

factor in the industry. There can be little doubt

that the former set out deliberately to encroach

upon the business of the fur interests of Canada,

and the trouble regarding the infringement of

territorial rights had become a most serious

situation when the Hudson's Bay Company was
formed, in 1670. This company, which was
chartered by Charles II., had the exclusive priv-

ilege of planting trading stations on the shores

of Hudson Bay. and all its tributaries, and
when, about a centurv' later, France lost pos-

session of her Canadian colonies, the Britons

assumed almost exclusive control over the great

fur trade of America. Prior to the beginning

of the if)th century this trade was chiefly

monopolized by the powerful trading companies.

First in the field, of course, was the Dutch
East India Company, with its prosperous trad-

ing-posts at New Amsterdam (now New York),
Beaverwyck (now .Albany), as well as at several

points on the Delaware and on the Maine coast.

Next came the extensive Hudson Bay Company,
which practically monopolized the trade in furs

for 200 years, or until the Northwestern Com-
pany entered the field and established a some-
what successful rivalry, although its efforts were
confined almost entirely to the Pacific coast.

It was in 1808 that John Jacob Astor formed
the .American Fur Company, establishing a line

of trading-posts that extended across the con-
tinent, with a depot for furs at the mouth of
the Columbia river, from which point he in-

tended to ship direct to China and India. The
name of the concern was afterwards changed to

the Pacific Fur Company, and Mr. .Astor saw his

enterprise on the high road to success, when,
in 1813, he was treacherously sold out to the
Northwest Company by his resident partner, the

latter claiming that, as the United States was
then at war with Great Britain, the British

soldiers would have taken the establishment by
force if he had not made other disposition of it.

After this incident, Mr. Astor confined his op-
erations to the district east of the Rocky Moun-
tains, where he, with his partner and successor,

Ramsay Crooks, transacted a profitable business
in furs for many years. The Russian-American
Fur Company, which had its main trading post
at Sitka, .Alaska, with many subordinate posts
on the Yukon, carried on an immense traffic in

such lines until 1867. when all its rights and
properties were transferred to the United States
with the purchase of Alaska.

It was somewhat prior to 1809 that John
Jacob Astor conceived his great project to make
the American fur trade independent of the Hud-
son's Bay Company. As his scheme was partly

based upon the fact that such an enterprise
would have a strong tendency to spread the
civilization of the East into the far western
country, he asked the aid of Congress in car-
rying it into execution. Briefly described, Mr.
Astor's idea was to establish a connected chain
of trading posts from the Great Lakes to the
Pacific Ocean, with a central depot for packing
and shipment at the mouth of the Columbia
river; to acquire one of the Sandwich Islands
as a provision station, and to establish a line

of vessels to sail from the west coast of North
America to the most important ports in India
and China. Washington Irving, in his " As-
toria," presents a graphic description of this

gigantic enterprise w'hich met with such a

strange disaster when Astoria, the town founded
at the mouth of the Columbia river in 181 1,

was so unnecessarily abandoned during the War
of 1812. The balance of Mr. .Astor's career,

however, was quite as remarkable. Year after

year his fur business was extended until its

operations surpassed those of any house that

had hitherto been established. In addition to

its immense .American business a gigantic ex-
port trade was carried on with many countries,

and, when the founder of the company died, he
left a fortune that was estimated at $20,000,000.

William Backhouse Astor, his son, was inter-

ested with him in the fur trade, and when, in

1827, the house of John Jacob Astor & Son
was merged in the American Fur Company, he
became its president.

The first great establishment founded in St.

Louis— one of the principal depots of the fur

trade from the middle of the i8th century until

1859— was that of Laclede, Maxon & Com-
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pany, in 1763. In the early days of this house

the brothers Auguste and Pierre Chouteau were
connected with it, and the establishment, which
was extremely successful, employed a large

number of trappers and voyageurs. In 1808,

the Chouteau brothers and a number of their

associates in the older firm, withdrew to form
the Missouri Fur Company. This prospered

until about 1813, when, because of the war with

Great Britain, it was dissolved. During the

next few years several of its members trans-

acted business independently, but, in 1827, the

Rocky Mountain Fur Company of St. Louis was
formed to send trappers to the Pacific coast.

At this time the perils of the work were so

great that fully 40 out of every 100 persons
employed in it perished, and yet the life of ad-
ventures offered so many fascinations that there

was no lack of hardy men eager to take the

places of the slain. After several years of

varying success the company was dissolved. In

1834. however, Pierre Chouteau, Jr., who had
been educated in the fur trade by his father,

organized the house of Pierre Chouteau, Jr. &
Company, a firm name which was practically a

household word among hunters and trappers

from the Mississippi and the Lakes to the

Pacific during the next 25 years. In 1859, the
business was sold to Martin Bates and Francis
Bates of St. Leuis and New York.

The year 1859 saw the American fur trade
more widely diffused than ever before. The
passage of the industry into the hands of in-

dividuals had commenced to be apparent as

early as 1821, and while, by the middle of the
century the aggregate amount collected each
year was much greater than it had been 40
years previously, the opportunities for making
great fortunes in the trade had gone. A writer
in 'Silliman's JournaP (1834) gives an inter-

esting description of the situation of the fur
trade at that time. He says

:

*The Northwest Company did not long en-
joy the sway they had acquired over the trading
regions of the Columbia. A competition, ruin-

ous in its expenses, which had long existed
between them and the Hudson's Bay Company
ended in their downfall and the ruin of most of
the partners. The relict of the company became
merged in the rival association, and the whole
business was conducted under the name of the
Hudson's Bay Company. This coalition took
place in 1821. Almost all the American furs
which do not belong to the Hudson's Bay Com-
pany find their way to New York and are either

distributed thence for home consumption or sent

to foreign markets. The Hudson's Bay Com-
pany ship their furs from their factories of
York Fort and from Moose River, on Hudson
Bay ; their collection from Grand River, etc.,

they ship from Canada ; and the collection from
Canada goes to London. None of their furs
come to the United States, except through the

Indian market. The export trade of furs from
the United States is chiefly to London. A
quantity of beaver, otter, etc., is brought an-
nually from Santa Fe. Dressed furs for edg-
ings, linings, caps, muffs, etc., such as squirrel,

genet, fitchskins. and blue rabbit, are received
from the north of Europe ; also cony and hare's
fur; but the largest importations are from
London, where is concentrated nearly the whole
of the North American fur trade.'

It was as early as 1834 that those who were
interested in this industry began to fear that

the American fur trade had commenced to de-

cline and, even at that time, it was quite freely

predicted that its downfall would be rapid.

By this period there were practically no new
lands to be explored. The hunters and trap-

pers in the employ of the great fur trading com-
panies had gone everywhere and had slaugh-

tered so indiscriminately that it seemed almost
impossible t'nat the fur-bearing animals should

not be exterminated. While in some few cases

this prediction has been proved to be only too
true in a majority of instances the fear has
been shown to be without foundation, for many
of the fur-bearing animals, especially the small
mammals, actually increased in number. They
seemed to thrive better in the neighborhood
of small settlements, where they were able to

feed upon the farmers' crops. Some of the
larger species, like the bear or the beaver, were
much reduced in number, although even they
did not meet so sad a fate as that of the
buffalo, which has now been reduced to a few
herds which are being cared for in southern
Canada and in the Yellowstone Park. L'p to

1875 these animals existed in countless herds
on the western plains, where they were of
incalculable value, to the Indian as well as to

the white man, not only on account of the fact

that tlieir skins represented one of the most
important commodities in the fur trade, but for

the reason that they supplied both the white
adventurer and the Red-skin native with food
and clothing. Soon after 1870, however, the
popular demand for this fur became so great

that it is estimated that not less than 4,500,000
of these animals were recklessly killed, merely
for the sake of their hides, between the years
1871 and 1874, and it is this ruthless extinction
of the buffalo that is responsible for the con-
ditions which now compel the United States
Government to supplj' the Indians with regular
meat rations. Of the millions of buffaloes that

roamed the plain before the fur companies com-
menced their campaigTi of slaughter only a

few hundred still remain, and they are so safely

guarded that it is hoped that the species may
be preserved from absolute extinction.

The table on following page presents a list

of the principal fur animals of America, with
such descriptive facts concerning them as can be
tabulated, and the uses to which their skins are

applied.

Among all these fur-bearing creatures the

seal is of paramount interest to the trade
owing partly to the great demand for such
skins and partly to the efforts that are being
made to prevent this valuable mammal from
following the buffalo into comparative oblivion.

There are many varieties of seals, but the four
which are most extensively used by the trade
are the Alaskan, Victoria or Northwest coast,

Copper Island, and Lobos Island. Of these the
most e.xtensive fishery is the Alaskan. It was
a material element in determining the value of
the Alaskan province when it was purchased
from Russia at a heavy cost by the United
States, and it was one of the principal induce-
ments upon which the purchase was made.
That those who engineered the purchase of this

territory were not mistaken in their valuation
of the seal fisheries has been shown by the fact
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PRINCIPAL AMERICAN FUR ANIMALS.

Common
name

Beaver
Silver fox. .

.

Cross fox. . .

.

Red fox
Arctic fox—
Blue fox
Gray fox
Raccoon — .

Wolverine . . .

Fisher
Mink
Lyn-x
Wildcat
Skunk
Black bear. .

.

Cin'am'n bear
Grizzly bear. .

Polar bear. . .

Isabella bear.
Badger

Sca-ottcr , . .

.

Otter
Fur-seal
American wolf
Prairie-wolf .

Panther
Musk-ox ....
Buffalo
Marten

Scientific name

Castor
Canis
Can is

Car. is

Canis
Canis
Canis

fibre
vulpes
vulpes
vulpes
vulpes
vulpes
vulpes

Procyon lotor

Gulo luscus
Mustela pennanti. .

Mustela vison
Fclis Canadensis. .

.

FeJis rufa
Mephitis inephitica.
Ursus Americanus.
Ursus clnnamonum
Ursus ferox
Ursus maritimus. . .

Taxidea Americana

Enhydris lutris. . .

.

Lutra Canadensis. .

Callorhinus ursinus
Lupus Occidentalis.
Lupus latrans
Felis concolor
Ovibos moschatus. .

Bisort Americanus

.

Mustela Canadensis

Habitat

N. America, N. Europe, Asia
Northern latitudes
Northern latitudes
Northern latitudes
Northern latitudes
Alaska, Greenland
\'irgina
N. America
N. America. Europe, Asia.
N. America
High latitudes

N. America, Europe
.\. .\merica
\. .\merica
Northern latitudes
Northern latitudes
Northern latitudes
H Igh latitudes
Northern latitudes
N. W. America

N. Pacific
N. America, Europe.
Alaska, Shetland. . .

.

N. v\merica
N. America
All America
Upper Canada
N. \\'. America
N. America

Color

Chestnut brown.
Silver Rray
Silver -Rray
Red
White
Slate or purple.
Gr
Grayish yellow.

.

Dark brown . . . .

,

Dark brown . . . . ,

Dark brown
Silver Rray
^'c]Iowish brown

.

White and black.
Black
Dark brown
Brown
White

Sandy gray.

Dark brown
Chestnut
Yellowish gray. . .

Black, pray, white
Dark Rray
LiRht dun
Dark brown
Drab brown
Light brown

Uses

Muffs, trimmings, robes.
Muffs, irimmings. boas, robes.
MutTs, trimmings, boas, robes.
Muffs, trimmings, boas, robes.
Muffs, trimmings, boas, robes.
Muffs, trimmings, boas, robes.
Muffs, trimmings, boas, robes.
Robes, rugs, gloves.
Robes, muffs, trimmings.
Muffs, boas.
Muffs, boas, capes.
Robes, muffs, boas, collars*
Robes.
Muffs, collars
Rugs, robes.
Rugs, robes.
Rugs, robes.
Rugs, lobes.
Ladies' goods.
Painters* brushes, muffs,

boas.
Coats, muffs, collars, caps.
Muffs, collars.
Mantles, cloaks.
Robes, rugs.
Robes, rugs.
Robes, rugs.
Sleigh-robes.
Robes, coats.
Coat lining, capes.

that since Alaska became the property of the

United Slates this industry has afforded a very
considerable source of revenue to the Govern-
ment through the lease of the seal fishing priv-

ileges, while the furtherance of this industry has
not only engaged a large amount of American
capital but lias provided employment for a large

number of American people.

From the early part of the 19th century
until 1862 the seal fisheries were leased by
the Russian Government to the Russian-Ameri-
can Company, a corporation composed of several

wealthy Siberian merchants, but when the

United States assumed control of the Alaskan
territory these rights reverted to this Govern-
ment. Even at this early date the question of

the possible extinction of the seal had been
seriously agitated, and it was not long after

American acquisition of the territory that Con-
gress passed a law forbidding the killing of seal

upon the islands of St. Paul and St. George
except during the months of June, July, Sep-
tember, and October. The laws further pro-

hibited the killing of females, or males under
one year of age, and it forbade the use of

firearms; the taking of seal in adjacent waters,

or on places where they were accustomed to

haul up to remain, and limited for a term of

twenty years the number to be killed on these

islands to 100.000 annually, reserving the right

to further restrict the number if at any time
it appeared necessary or advisable to do so in

order to prevent the serious reduction of the

species.

The Alaskan Commercial Company obtained
its lease of the seal fisheries in 1870. It con-
tinued for a term of 20 years, and gave the

corporation the right to take seal, under the

regular Government restrictions, in return for

a rental of $50,000 per annum, and a further

tax of $2 for each seal thus taken. Tlie head-
quarters of this corporation were in San Fran-
cisco. John F. Miller, afterwards senrJnr from
California, being its first president. He was

soon succeeded by Lewis Gerstle, one of the
original stockholders, and the affairs of the
company were principally directed by Messrs.
Gerstle, Sloss, Niebaum, and Neumann on the

Pacific coast, by Mr. Hutchinson at Washing-
ton, and by Sir Curtis Lampson (since de-
ceased) at London. As the Government became
pretty well persuaded that the amount of reve-

nue received from the fur-seal fisheries had not
corresponded with the number of seals taken,
the lease was not renewed, but instead, when
it expired, i May i8yo, a lease \v<is granted
to the North American Commercial Company
for the ensuing twenty years. This lease, which
expires i May igio, gave them the exclusive
right to take seals in Alaskan territory for an
annual rental of $60,000 and a tax of $2 per

head upon all seals taken, and an additional
bonus of $7,625^ on each skin. Even under
such new conditions matters did not turn out
satisfactorily, however, and the United States
Government finally brought suit against the
North American Commercial Company to re-

cover $214,293.37, a sum alleged to be due on
the company's contract since April, 1895. The
case was fought through the lower courts and
was finally settled in the Supreme Court of the
LTnited States. This suit has been regarded as

one of the utmost importance and is reported
in full in the 171 U. S. p. 137. The action, as

brought by the Government, was to recover the

annual rental of $60,000, as well as the tax
and the bonus on each skin. The court found
that there was no abatement on account of

the tax or bonus, but held that the rental should

be reduced in proportion as the whole nimibcr
of skins allowed to l)e taken in any one year
bore to the maximum allowed by law. As the

result, instead of paying a stipulated rental of

$60,000 per year, the North American Com-
mercial Company now pays a fixed rental of 6c
cents for each skin taken, which, with the tax

and bonus, makes a total payment to the Gov-
ernment of $10.22^ per skin taken and shipped.
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Year

189s
1896
1897
1898
1899
1900
1 90

1

1902
1903
1904
1905

Allowed to
be killed

15,000
30,000
20,000
30,000
30.000
30,000
30.000
30.000
30.000
15.000
15,000

During the past few years the Government before the canoes can reach them that many
has restricted the lessees of the seal fisheries valuable skins are lost.

to a limited catch per year. The following t^ble The Victoria seals are captured at an earlier
shows the maximum limit of seals allower- to date than the Alaskan seals, and they are chiefly
be killed and the total number taken and ship- females and old bulls. The Copper Island seals
ped from 1859 to 1905 inclusive: are taken on "Copper Island," one of the islands

of the Aleutian group, which is still the property
RESTRICTION AND SHIPMENT OF FUR SEALS. of Russia. Their fur is inferior to Alaskan

seal, however, in spite of the fact that it is

generally believed that it is the same animal
Shipped but taken at a different season of the year.

It is lighter in color, being of a dark brown
hue, and is generally inferior in quality. At

15,000 the same time from 40,000 to 50,000 of these

il'sis! !.'!!.'.' skins are taken annually.

i8!o32] According to the decision of the Bering
'6,8'2 Sea Court of Arbitration, announced at Paris,

Iz'.tlV.
'.'.'. '.'.'. IS August 1893, a close season was establislied

22.'368 to begin I May and to continue until 31 July,
j9'^9| these restrictions to apply both in the north

i4!368!!!!!!! Pacific Ocean and in Bering Sea. A protected
zone was also established extending for 60
miles around the islands, Pelagic sealing being

In fact, as the matter now stands, the Gov- allowed in Bering Sea, outside that zone, from
ernment annually fixes a maximuin and mini- I August. The use of firearms in sealing was
mum number of seals that may be killed, and forbidden.

before the opening of the season the approxi- In spite of all the precautionary measures
mate number to be taken is fixed upon by the that were adopted it is generally conceded that

agent stationed at the Alaska fisheries. the Paris Court of Arbitration was a failure,

The first seals to arrive at the Pribylov at least so far as the prevention of the extinc-
Islands each season are the bulls, each one of tion of the seals was concerned. In 1901, Gov-
which immediately proceeds to locate the "home- ernor Sheakley, in a report submitted to the
stead" that he and his future harem are to secretary of the interior, insisted that the ex-
occupy. This "homestead" is about 10 feet tinction of the fur-bearing animals in Alaska
square, and, as there is considerable space to was almost inevitable. Speaking of the rapidly
be filled, the competition in the beginning

—

diminishing seals, he said that the official in-
from the ist to the 5th of May— is not very spection of skins taken by the pelagic sealers
great. A few days later, however, the breed- during the previous year showed anywhere from
ing grounds become so crowded that late comers 55 to 80 per cent of female skins, a condition
find no place to locate their "homestead," with which merely confirmed previous investigations
the result that the most terrific cotnbats ensue, upon that subject, and he explained that so
some of which are attended with mutilation long as buckshot was being picked from the
if not, as is quite frequently the case, by death, hides of young males killed in the Pribylov
The bulls who do not succeed in obtaining a Islands, and maimed and wounded seals still

place, or who are unable to oust others from limped about the hauling grounds, to say noth-
their stronghold, are compelled to live apart ing of the fact that female skins predominated
from their companions. They are mainly old in the pelagic catches that arrived in London,
bulls who have been weakened by age, or young it was unnecessary to make any further investi-
bulls, less than five years of age. The "whites" gation as to the cause of the demolition of the
call them "bachelor seals," while the Aleuts seals. In his opinion, there was nothing that
know them as "holluschickie," and they usually could be done at the islands to better the sit-

number from one-third to one-half of the en- uation, for the rehabilitation of the rookeries
tire herd. would be an easy inatter if adequate protection

It is from these bachelor seals that the could be afforded the females. In 1902, Henry
lessees of the islands are permitted to take the W. Elliott, the Government's fur expert, sounded
skins that are shipped in batches of 200 to 300 a similar warning by assuring the Govern-
casks to London that they may be sold at auc- ment that better protection was needed than that
tion, the great fur sales being held in that city, which was afforded by the finding of the Paris
Each cask contains from 40 to 45 skins, which tribunal, and, about two years later, 9 March
are rolled up separately, tied with cord, and 1904, he again appeared before Congress to
packed in salt. announce that his worst fears were about to be

Nearly all the vessels that are employed realized as the killings on the islands had run
in the seal fishery are the property of Canadians, down to the very dregs of the young male life

but are manned by Indians, the latter making which the law permitted to be killed. In his
the most successful hunters, and their opera- 1905 report the secretary of commerce and
tions are conducted as follows: When a herd labor considered this subject quite fully, and
is discovered the natives launch their canoe and recommended that strong eflforts be made to
steal cautiously towards it. If the animals are secure the necessary international regulations
asleep, every effort is made to approach them to put a stop to pelagic sealing. It was also
without waking them, for. in that manner, they shown by figures that, as the result of this
may easily be speared, when they are almost wanton destruction of seal life, the herd on the
invariably captured, whereas, when they are Pribylov Islands had been reduced from ap-
shot. they are so liable to sink to the bottom proximately 2,000,000 animals in 1885, to about
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200,000 in 1905, while the ravages of these
pelagic scalers had reduced the number of skins
taken from 100,000 in 1885, to less than 15,000
during 1905.

It is not for seal-skins alone that the Ameri-
can fur trade is indebted to Alaska, however, for
that territory helps to supply the world with
many other pelts including those of the sea and
land otter, the brown and black bear, the beaver,
fox, mink, marten, lynx, wolf, muskrat, and
wolverine. An industry pursued incidentally
with that of sealing on the Pribylov Islands is

that of raising the blue fox for its pelt. This
foxing industry, which is conducted by the
agents of the lessee, permits of the killing of
the fox under proper restrictions, the catch
during the winter of 1904 amounting in all the
islands to 289 blue fox skins and 13 white fox
skins. Efforts have also been made by the
agents of the department of commerce and
labor, by the careful selection of the best ani-
mals for breeders and an insistance upon an
adequate quantity of fox food to be furnished
by the lessee, to induce an increased birth rate
among these animals. What makes this ex-
periment particularly interesting is that the pro-
ceeds from the sale of these skins are applied
to the support of the native inhabitants of the
islands, their services being required in the
taking and curing of all kinds of pelts.

The manufacturing of skins into articles of
commerce is not only an industry in itself but
one that requires considerable knowledge and
experience, as both the durability and tlie ap-
pearance of most furs depend much upon the
mode in which they are cured, dried, and made
lip. To prepare most skins for packing and
transportation— after they have been stripped
from the animal— they are first carefully cleaned
of fat and flesh, and are then dried in a cool,

dry place. When thoroughly dry they are ready
for shipment. This methid, of course, does not
apply to the seal-skin, the manner of packing
them in salt having already been described.

To present anything like definite figures re-

garding the consumption of furs is an extremely
difficult matter as the demand for the many
varieties vary from year to year owing to the

fickleness of fashion. It is also due to fashion's

foibles that some of the animals having the

most beautiful skins are not exterminated, for

when the demand for a certain variety of fur

ceases for a season or two, with it ceases the

destruction of the animals, which leaves them
a period of safety in which they may recover
their normal status as to numbers.

The American fur industry, like most other
business and professions, is divided into de-
partments and few firms now carry on all the
branches of the business, as it was formerly
done, under one roof. The taxidermist, for ex-
ample, has one of the collateral branches of the

fur trade. The manufacturing furriers and fur

dealers represent an enormous investment of
capital, especially those who are large exporters
and importers of furs, for, in spite of the fact

that London and Leipsic still have a firm hold
upon the international trade, there are many fur
houses in this country that conduct constantly
increasing operations with the foreign markets
owing to the superiority of American manufac-
tures in furs. In addition to these, however,
there are many other branches that are more

or less directly connected with the fur industry.
Among them one may mention the manufactur-
ers of hats and caps, jobbers of furs, dealers
in hatters' furs, proprietors of skunk and other
fur farms, fur sewing machine houses, and firms
making machinery and materials for the use of
furriers, such as muff-blocks, head-forms, skulls,
and down muff-beds. According to the 1900
census the aggregate number of establishments
handling fur goods in the United States was
placed at 994, but these firms paid $5,315,584
in wages to 9,709 employees. The cost of ma-
terials used during the census year amounted to

$15,742,508, while the value of the product
manufactured, incUvding the receipts for custom
work and repairing, amounted to more than
$27,735,264. The total domestic exports of furs
and fur skins during the year 1905, amounted to

$6,599,222, while the imports of furs and fur
skins, undressed, during 1905, were $10,502,907
The following table gives the value of the im-
ports and exports of furs and the manufacturers
of furs in this country from 1880 to 1905, in-

clusive :

FURS AND MANUFACTURES OF FURS.

Year

1880.
1885
1890
1891
i8g2
1893
1894
189.';

1896
1897
1898
1899
1900
1901
1902
1903
1904
1905

Imports

$ 6,424,1 12

5.257.547
7.553.816
9.828,849
10,197,131
10,567,807
7,620.284

10,322,157
9.303.398
6,015,104
7,881,172
10.861,262
12,060,1 24
1 1.019,658
15,623,601
15.301,912
14.763.002
18,306,302

Exports

$5,404,418
4.153,287
4,661,934
3.236,705
3.586,339
3.699.579
4,238,690
3.923.130
3,800,168
3,284.349
2,986,970
3,092,846
4.503.968
4.404.448
5,030.204
6,181,115
5,422.945
6,599,222

Furies, Eumenides, or Erinyes, called

by the Romans FurI/t: and DiR.«, were Greek
mythological divinities, the avengers of murder,
perjury, and filial ingratitude. They sprang
from the drops of blood which fell from Uranus
wlicn he was mutilated by his son Kronos or
Saturn. Others make them the daughters of

Acheron and Night, and of Pluto and Proser-

pine. Later mythologists reckon three of them,

and call them Alecto the unresting, Megrera
the jealous, and Tisiphone the avenger. They
were supposed to be the ministers of the gods,

and to execute their irrevocable decrees ; their

sphere of action consequently was both in the in-

fernal regions, to punish condemned souls, and
on the earth to rack the guilty conscience and
chastise by mental torments. /Eschyhis, in the

celebrated tragedy of the Eumenides, introduced

50 furies, and with them Horror, Terror, Pale-

ness, Rage, and Death, upon the stage. These
terrible beings were described as clothed in

black robes, with serpents instead of hair, with

fingers like claws, a whip of scorpions in one

hand and a burning torch in the other, an out-

stretched tongue, and eyes dripping with gore.

They were suckers of the blood of jjien ; when
they were enraged, a venom oozed from them

that spread like a leprosy-spot wherever it fell.
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and made the ground barren. They were re-

garded with great dread, and the Athenians
hardly dared to speak their names, but called

them the zcnerablc goddesses, by a similar eu-
phemism the name Eumenides, signifying the

soothed or well-pleased goddesses, being intro-

duced. They dwelt in the cave called after

them, at the northeast corner of the Areopagus
-at Athens, below the seats of the judges.
Erinyes, the more ancient name, signifies the

hunters or persecutors of the criminal, or the
angry goddesses. The sculptors represented

them as beautiful hunting nymphs, whose char-

acter was indicated only by the sternness of
their expression, by the torch, dagger, and other
similar emblems.

Furman University, a coeducational insti-

tution in Greenville, S. C. ; founded in 1854 un-
der the auspices of the Baptist Church. Re-
ported in 1905: Professors and instructors, 12;

students, 204; volumes in the library, 4.000;

productive funds, $90,000; grounds and build-

ings valued at $80,000; benefactions, $20,000;

income, about $40,000 ;
president, E. M. Poteat,

D.D., LL.D.

Furnace, a structure wherein a vehement
fire and heat may be made and maintained, as

for melting ores or metals, heating the boiler

of a steam-engine, warming a house, baking
pottery or bread, and other such purposes. Fur-
naces are constructed in a great variety of ways,
according to the different purposes to which
they are applied. In constructing furnaces the

following objects are kept in view: (l) To
obtain the greatest quantity of heat from a

given quantity of fuel. (See Fuel.) (2) To
prevent the dissipation of the heat after it is

produced. (3) To concentrate the heat and
direct it as much as possible to the substances

to be acted on. (4) To be able to regulate at

pleasure the necessary degree of heat (see

Heat) and have it wholly under the operator's

management. An air furnace is one in which
the flames are urged only by the natural

draught ; a blast furnace, one in which the

heat is intensified by the injection of a strong
current of air by artificial means ; a reverbatory
furnace, one in which the flames in passing to

the chimney are thrown down by a low-arched
roof on the objects which it is intended to ex-
pose to their action.

Those furnaces in which gaseous fuel is

burned form a class of considerable importance.
The gas to be consumed and the air to be
used in the combustion are introduced into

the combustion-chamber by separate pipes or
openings, preferably in parallel streams near
to each other, or in opposite directions along
one channel so as to mingle before entering
the chamber. The fuel may be either some
naturally occurring gas, or one specially manu-
factured for the purpose, or the by-product
of some other indu.strial process, for example,
the waste gases of the blast furnace. Four
methods of preparing fuel gases are distin-

guished : dry distillation, as in the case of coal-
gas

;
preparation from oils ; the producer

method ; and the water-gas method. Producer-
gas was first introduced by Siemens. Regenera-
tors are furnaces in which the gaseous fuel and
the air to be mixed w'ith it are heated before
combustion with a view to increasing the work-
ing temperature of the furnace. The advan-
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tages of gas furnaces may be briefly summarized
thus : no ashes or slag, high temperature, cer-

tainty of action and capability of exact regula-

tion, simplification of working power, rorri-

parative cheapness, and economy.
_
The f 'ectric

current has been successfully utilized in the

production of heat for chemical and me allurgi-

cal operations, and in this way temperatures

otherwise unattainable have been reached. See
Electric Furnace ; Gas ; Gas, Natural.

Furnaces, Electric. See Electric Fur-
naces.

.

Furnaces, Metallurgical. See Metallurgy.

Furneaux (fer no') Islands, a group in the

South Pacific off Tasmania, to which colony

they belong. The total area is about 1,050

square miles. The principal islands are Flin-

ders, Cape Barren, and Clarke. The inhab-

itants number about 700, and earn their liveli-

hood by seal-fishing, the capture of sea-fowl,

etc. The islands were discovered in 1773 by
Tobias Furneaux (q.v.).

Fur'ness, Horace Howard, American
Shakespearian scholar and editor ; son of Wil-
liam Henry Furness (1802-96) (q.v.) : b. Phila-

delphia 2 Nov. 1833. He was graduated at Har-
vard in 1854 ; studied law, and was admitted to

the bar in 1859. The honorary de!{ree of Ph.D.
was conferred en him by the University of (jot-

tingen in recognition of his services to Shake-
spearian literature. He is the editor of the

exhaustive 'New Variorum Edition' of Shake- (

speare, the successive volumes of which appear-

ing since 1871, include: 'Romeo and Juliet'

(1871); 'Macbeth' (1873); 'Hamlet' (2 vols.

1877); 'Lear' (1880); 'Othello' (1886);
'Merchant of Venice' (1888); 'As You Like
It' (1890); 'Tempest' (1892); 'Midsummer
Night's Dream' (1895); 'Winter's Tale'

(1898); 'Twelfth Night' (1901).

Furness, William Henry, American cler-

gyman and author : b. Boston, Mass., 20 April

1802 ; d. Philadelphia 30 Jan. 1896. He was edu-
cated at Harvard ; studied theology at Cam-
bridge, Mass., and was pastor of the Fir-it Uni-
tarian Church in Philadelphia in 1825-75. He
was an earnest supporter of the auii-slavery

movement and was a German scholar of emi-
nence, translating much from the German in

both pros.; and verse. He was a radical in his

religious views but made a life study of the
character of Jesus, which forms the theme of
several of his works. Among his numerous
works are: 'Remarks on the Four Gospe -.'

(1836) ; 'Jesus and His Biographers' (183 ; ;

'A History of Jesus' (1850) ; 'Thoughts on che
Life and Charactei of Jesus of Nazareth'
(1859); 'The Veil Partly Lifted' (1864);
'Jesus' (1871) ; 'Verses and Translations from
the Germa:; Poets' (1886); 'Pastoral Offices'

(1893)-

Furness, 'William Henry, 1828-67, American
artist, son of the preceding: b. Philadelphia. Pa.,
21 May 1828; d. Cambridge, Mass., 4 Alarch
1867. He very early made a reputation by the
excellence of his crayon portraits, and having
earned from the sale of these the means for
foreign travel, studied art in Europe for two
years. On his return to America he established
himself as a portrait painter in Philadelphia,
and subsequently in Boston, and at the time of
his death was one of the foremost portrait
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painters in the country. Among noted portraits

by him are those of his father. Dr. Fiirness;
Charles Sumner, and Lucretia Mott.

Fumess, William Henry, 1866, American
ethnologist: b. \\ allMigfurd, Pa., 18O6. He is

a son of 11. H. burncss (q.v.), and was edu-
cated at Harvard and the medical school of the
University of Pennsylvania. He has published:
'Folk-Lore in Borncc' (1899); 'Life in the
Luchu Islands' (1899); > Home Life of the

Borneo Head Hunters: its Festivals and Folk-
Lore' (1902).

Furnishing Goods. See Clothing and
PiKNisiiiNC Trade.

Furniture, formerly all the various mova-
ble appliances or articles in the interior of a
house, now more commonly applied to articles

of wood or metal. The ancient Egyptians
aimed to variety rather than symmetry in the
arrangement of their houses. They had chairs

made of the finest woods in great variety of

design, covered witli rich cloths or skins, and
inlaid with gold or ivory. They also used fold-

ing stools, sofas, couches, and carpets or rugs.

Their tables were of variety of shapes and con-
structions. Bedsteads were made of wicker-
work and sometimes of bronze. The forms
of household articles of furniture found in or

represented on .Assyrian monuments and re-

mains, show great artistic elaboration and a

profusion of highly wrought ornament. The
.Assyrians were especially skilful in the chas-

ing of metals, and they delighted in reproducing
natural objects on their ornaments. The Oeeks
had couches covered with skins or drapery, on
which several persons might lie with their bodies

half raised; these were used at meal times by
the men only, women and children sitting on
seats: they had large armchairs with footstools,

portable small chairs without arms, and stools

with carved legs made to fold up.

.^mong the Romans, Greek art gained a

predominant influence, and the conquerors of

the world were at all times glad to employ
natives of Greece to design and execute the

works intended to display the opulence of their

masters. On the ornaments of the triclinia

or couches on which they repose, immense
sums were bestowx-d. They were often inlaid

with precious materials, such as ivory, tortoise

shell, gold and silver, and had ivory or metal

feet. They consisted of a framework which
was strung with girths, on which rested a mat-
tress stuffed with straw, wool, or feathers, and
covered with rich drapery. The lecliis cubiciila-

ris, or bed. was higher than the couch, but

not unlike it. The tables were generally of

costly foreign wood, resting on frames of carved

marble or an ivory column. The curule chairs.

or seats of state of the patricians and magis-

trates, were wrought in ivory: and to form .an

estimate from the number of beautiful utensils

in marble and bronze richly chased and inlaid

with silver, that have been found in the ruins

of a comparatively insignificant city. Pompeii,
the wealth of the Romans in movable property

of this nature must have been very great. The
library first appears as a separate apartment
in a Roman house: that discovered at Her-
culaneum was small, and lined with presses

about the height of a man. in which the rolls

of papyrus and parchment were kept. Still,

according to modern ideas, the Roman rooms

would seem rather bare of furniture. They
had no writing tables or cabinets ; couches,
chairs, tables, and candelabra comprised the

whole of the furniture with the exception now
and then of a water clock, or a chafing dish.

.•\mong European states from 500 A D. to

1500, the ecclesiastical style prevailed in furni-

ture as in every other species of art, attaining

its greatest eminence in the decorated Gothic
of the 14th century. .Articles of furniture pre-

vious to i.soo are very rare. For three centuries

after the Conquest domestic furniture was very
scanty. The hall was furnished with tables and
benches, the furniture of a bedroom consisted

of little more than a bed and a chest. Chairs
were large and cumbrous, and were usually fix-

tures ; wooden forms, sometimes with black
rails, being placed against the walls. The fur-

niture of the dining-room was very limited.

Boards on trestles were in general use as tables.

In the 14th and 15th centuries remarkable prog-
ress was made and a considerable degree of
splendor in- furniture was attained. Defense
began to be not the only object studied in the
construction of buildings. The Gothic panel-
ing of the carved bedsteads, chairs, screens, etc.,

was dazzling with scarlet, blue, and gold, and
costly embroidered hangings and curtains heavy
with heraldic symbolism, cabinets, reading-desks,
prie-dieus, ivory and enameled coffers, fire dogs,
or andirons elaborately chased and gilded, be-
gan to appear.

The progress of this decorative style was
suddenly arrested by the "Renaissance," or re-

vival of ancient classical art and literature, of
which Italy was the earliest seat, and from
whence the impulse was given that communi-
cated itself speedily to the rest of Europe. A
genuine and self-evolved style instantly went
out of fashion, and was discarded for an imi-

tation and counterfeit one based on the copy-
ing of understood classic models which were
applied without consideration to the most incon-
gruous objects. The classical temple was the
dominant idea in the manufacture of furniture
as well as in the construction of a palace or
a cathedral, and columns were considered as
necessary in one species of art as in the other.

All the architectural details of Roman buildings
were then applied to furniture; the lions, griffins,

chimeras, etc., of the temple frieze encumbered
the stately pillars of the Italian palaces, and
caryatides and Roman trophies replaced the
patron saint and the crucifix. With all its ab-
surdities, it must be noted that this style was
in the hands of great men, and their produc-
tions display a boldness and vigor of line, and
a mastery over human and animal forms that

give dignity to a licentious freedom of design
in which all appropriateness is forgotten. Spec-
imens of the Renaissance are still met with,

though daily increasing in value. Gothic art

never recovered its lost ground.
With various modifications the Renaissance

style continued dominant for nearly two cen-
turies. In England it degenerated into positive

ugliness, the furniture of the time of Elizabeth
and James I. having very little to recommend
it in tasteful design. It is distinguished by a
mixture of overwrought heavy molding, com-
bined with thin spindly columns, twisted legs,

and other inelegant characteristics. Magnifi-
cence is sometimes attempted in the value of the
material, as in the famous set of chamber fur-



FURNITURE

niture in chased silver executed for a royal visit

at Knowle Park, the seat of the dukes of

Dorset in Kent. It was succeeded by the style

named after the French monarch, its patron and
encourager, Louis XIV.

The modern predominance of France in the
construction of furniture is owing to the minis-

ter Colbert. He it was who brought together

the best workmen of Europe, and by an edict

of the year 1667 established the French royal

manufactory of furniture. The new style which
the productions of this establishment assumed
appears to have been worked out undesignedly,
and, like every such successful phase of art,

was the genuine product of circumstances. Nov-
elty and magnificence seem to have been the
great features aimed at : these were sought
by varied treatment of surface in cabinet furni-

ture (as inlays of metals, ivory, enamels, por-
celain tablets, tortoise shell, etc.), and by an
incrustation of broken scroll panel work, A'hich

hid the real constructive forms and frittered

away the graceful outlines of the Renaissance
into a confused and unsymmetrical mass. Un-
der Louis XV. the same school of art contin-

ued, and it received new elaboration under the

successors of Boule, Riesner, and Gouthier

;

their works are known to connoisseurs as arti-

cles of vertu by the respective styles of each
master, and fine specimens bring almost fabulous
prices. Probably more of this class of furni-

ture is to be found in Great Britain than in

all the rest of Europe, a great change of own-
ers having been brought about by the French
Revolution. While the splendid extravagances of

Louis XIV. were holding sway in France, the

prevailing taste in England seems rather to

have been modified by the fashion introduced
from Holland by William HI. The native

woods, oak or wainscot, chestnut, etc., were
about this time superseded for furniture by the

dark and heavy West India mahogany, the in-

variable material of the ill-designed and awk-
ward furniture familiar to us in the immortal
designs of Hogarth. A better style based on
that of France was introduced by Chippendale,
but a severer and more artistic taste was dis-

played by the designs of Heppelwhite and Shera-
ton. In the latter part of the reign of Louis
XVI. another change is apparent in French
furniture. Greece and Rome were looked up to

as standards of correctness in furniture as well

as in politics. But instead of impressing their

own genius on designs inspired by ancient

models as did the great artists of the Renais-
sance, the authors of this revival were too
often content with frigid imitation. The classi-

cal style did not long hold sway, and since that

time the practice of both France and England
(and with them the rest of Europe) has been
purely eclectic. At present designs after the

best work of the older makers are much in

favor in both Europe and America. See FtTt-

NiTURE Industry in America, The.

Furniture, Colonial. When the Colonists
first landed, and during their early struggle for

existence, little if any attempt was made to

import furniture, and we have nothing now
which could be rightfully claimed to have been
brought over from Europe before the coming of

the Mayflower (1620). The New Englanders
were the first to make furniture copying the de-

signs of the original pieces, which were of heavy

oak with severe lines and flat carvings. Their
puritanical minds apparently abhorred anything
of an ecclesiastical cast. As early as 1650 the
southern planters imported fine pieces from
England, of oak richly carved and inlaid, the
designs being influenced by the Renaissance just
dawning in France, and the Elizabethan and
Jacobean periods in England. The authorities
in the South tried to prevent trade with Hol-
land and X^ew England, so a comparison of
the English furniture, prior to the Revolutionary
War, with that of Maryland and Virginia, shows
that the English life of that time was planted
there as far as it was possible. Since we
find so few of these original pieces, we can
only think that the planters becoming wealthy
so rapidly, and wishing to keep up to the
"prevailing English style," must have discarded
the old for the new, as their invoices show large
im.portations of furniture up to the Revolu-
tionary W'ar.

There was a marked difference between the
houses of New York and of New England.
The Dutch built theirs of brick, while those in

New England were mostly of timber, and a
striking feature in the living-room of
the former was the chimney-piece, which
among the wealthy was elaborately carved
and tiled and held vessels of brass
repousse and Delft-ware. The fire-place with
its colored tiles continued to be a decora-
tive feature, even after coal succeeded wood
as fuel and grates took the place of andirons.
The floor of the average house was sanded,
and rooms had no special character. The ideas
which the Dutch brought from the Orient in-

fluenced the designs not only around New York
but in X'^ew England as well, and fast grew into
favor. Strange shapes from the East, introduc-
ing marqueterie in exotic woods, were eclipsing
the old chests of drawers, cupboards, etc., and
actual products of the Far East filled many
of the Dutch houses. The cabriole legs super-
seded the severer lines. Other woods beside
oak, such as walnut, pine, red cedar, maple,
etc., were introduced ; ebony was scarce, so
the *black egg ornament" was often of white
wood stained black.

In the first half of the i8th century New
York was an important place, and inventories
show that fashions in X'^ew York compared
favorably with those of London and .'\mster-

dam. The bed was disappearing from the hall

;

carpets were introduced, and in 1750 they had
flowered carpets and "painted floor cloths." The
walls, of houses of the better class, were pa-
pered before the middle of the l8th century,
and for 50 years we have an interesting wall-
paper period ; their chief designs were large
illustrating panels, such as "The Lady of the
Lake," "The Four Seasons," etc. Fire-places
were growing smaller as wood was harder to
obtain, and in 1745 Franklin invented what is

now known as the "Franklin stove." L'phol-
stery was taken up and there were many cab-
inet-makers in New York. Boston, and Phila-
delphia : skilled workmanship was in demand,
and "choice timber and metal furnishings for
cabinets" were advertised. Then came the
period when mahogany was the favorite wood,
and. just as in England, all designs had a
tendency toward greater lightness and grace
of line, and showed the Chinese influence
strongly. In 1776 the home of a wealthy Amer-
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ican compared favorably with that of an Eng-
lishman in similar circumstances. "Cliippen-
dale" was the rage, both imported and domestic.
There was a marked difference between the

North and South— the Northerners lived more
simply, but with a certain amount of fashion
and elegance : in the South everything was
ease and luxury, and many houses were noted
for their costly furnishings, .'\roitnd Charles-
ton. S. C, at the present time are some ex-
cellent examples of typical Southern homes of
the i8th century, containing many of the orig-

inal pieces of furniture. The classic or Greek
style adopted by Adam in England, found its

way here, and was seen in architecture and
interior woodwork, noticeably in mantels and
built-in cupboards, but was little used in ar-

ticles of furniture.

Mt. Vernon — now a museum of relics— is

the most interesting colonial house, on account
of its associations. It was inherited by George
Washington in 1751 from his half-brother Law-
rence Washington. Soon after it was almost
entirely refurnished, and though by no means
palatial was extremely comfortable. There were
few of the original Washington pieces left there,

as Mrs. Washington bequeathed the furniture to

four grandchildren, but now many articles are

gradually finding their way back, either through
gift, or through purchase by the Mt. Vernon
Ladies' Association of the Union. There are
many Washington pieces, used by him while in

Philadelphia, now in possession of the His-
torical Society of Pennsylvania. Second in in-

terest is Monticello, the home of Thomas Jef-
ferson. Its architecture and decorations are
delightful, and it still contains proofs of the

owner's good taste and love of art.

"Colonial designs," as termed in the vocabu-
lary of the dealer of to-day, were not known
until the colonies had become States. They are

traced in America first through the Dutch,
who had taken many points from Spain and
the Orient, namely th.e ball and claw pattern.

Chippendale adapted them with more lightness

and grace of line, but the French Empire style

which came in at that time changed it into the

massive mahogany, and gave the rope-carved
pillars and lion-claw feet. American makers
omitted the elaborate brass and ormolu trim-

mings used by the French, and depended upon
the beautiful grain of the wood, often veneer-

ing to obtain handsome effects. The superior-

ity of the old furniture is due to its construction :

the old makers worked solidly, dove-tail-

ing, and blocking all drawers, and to-day the

age of the wood has greatly added to its value,

the stained mahogany loses the beautiful golden

shafts of light. The polish was attained by
constant rubbing, while to-day most pieces are

simply varnished.
Mahogany was brought into England by Sir

Walter Raleigh, but was not in general use

until about 1725. In New England it was ex-

tensively used a little later, being imported
from the West Indies. The Honduras and
Mexican varieties inost commonly used to-day,

do not materially improve with age, and are

much lighter in weight than the West Indian,

therefore a really old piece may often be told

by its heaviness. The date of a bureau, chest

of drawers, etc., may frequently be ascertained

from its handles.

Handles.— The oldest handles, chiefly brass,

rarely pewter, were drop-handles, formed like

an earring, hacked by a small plate. Next in

order was a larger plate, usually engraved, with
a bail large enough to insert two fingers. The
next was a larger plain plate similar to a
fleur-de-lis in shape, the bail l)eing much larger,

and from now on, held into the drawer by
brass nuts instead of wires as formerly, but in

reproductions iron nuts are nearly always used.

It gradually developed into a thin oval plate em-
tossed with moldings, sometimes with centre

design, and the bail, fitted into posts, falls out-

side the plate, preserving the same curve.

Still later came the knob and empire rosette

handles, sometimes with ring, usually of brass
but also of glass or plain wood.

Clusls.— No matter how meagre an inven-
tory, it always included a box, chest, or case.

First the ordinary ship's chest of pine with iron

handles, which was appraised very low. There
are several good examples of these in State

historical societies, including one brought over
in the Mayflower. Few of these were made after

1725. The oldest carved chests were in lov/

relief with often the date and name of the

person for whom it was made ; they were after-

ward made with one drawer, having panel or
turned ornaments. This developed into the
"chest of drawers," made of oak and more elab-

orately decorated, which in turn developed into

the "chest upon chest," sometimes having as
many as nine drawers, and the three-tier "steps"

for displaying china was sometimes placed upon
the.se. The "high-boy" is not mentioned until the
chest of drawers was placed upon a frame about
three feel high, having one or more drawers

;

it had six legs, and later the part where the
centre legs were omitted was finished with
"drops." This, in the latter part of the i8th

century, became a very handsome article of fur-

niture, with carved top, usually "shell" or "sun"
pattern, decorated with gilt torches or balls, and
cabriole legs and carved feet.

The Dressing-Table, or "low-boy," came
from England in 1716. At first it had but one
drawer, afterward it was the same as the frame
for the "high-boy," only about three inches lower.
The "high-boy" and "low-boy" were often
made to match. The Chippendale and Sheraton
designs were usually furnished with dressing-
boxes and mirror.

The Settle w^as an evolution of the chest.

Handsome examples are rarely found in this

country, although there are many varieties of
the "fire-side" settle in painted pine and oak
found in New England, with a shelf to hold
a candle. The settles which appeared in the
latter part of the i8th century, following the
Chippendale, Sheraton, and Heppelwhite designs,
might better be termed sofas, which later took
on the Empire designs, with "claw-and-ball" and
"wings-and-claw" feet, and "cornucopia" and
"swan-neck" ends.

Beds were among the first and most fre-

quently mentioned articles of furniture in wills,

being highly prized. In the 17th century the
Southern planters owmed elaborate European
bedsteads, usually of oak. In New England
they were very simple affairs, while among the
Dutch the bed, at first, was only a sort of bunk.
The four-poster soon supplanted all, first of oak,
but later of mahogany. Some were most elabo-

rate, with rope-carved, or pineapple and acan-
thus-leaf posts, and ball-and-claw feet, with
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1-5. Handles.

6. Dressing taljle.— Constitution mirror.

7. High-boy.

S. Windsor chair,

9. Four-post bed.
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tester drapery, valance, curtains and coverlet to

match, of white or bright colored materials,
chiefly drugget, lindsey-woolsey, or dimity,

though later chintz was popular. In the South,
mosquito canopies were prevalent, sometimes
colored to match the color scheme of the room.
Feather beds were universally used, resting on
ropes or sacking pulled taut, and owing to their
height, "bed steps" were necessary. We also
find mention of turkey feathers and cat-tails

being used as fillings, and early in the l8th cen-
tury hair mattresses appeared.

Cupboards were usually built into the w-all,

and whether called "livery," "court," "standing,"
or "press," were all fitted with light movable
shelves to hold linen and display china and
glass. There are few of these open cupboards
to-day. First the upper part was enclosed with
doors (later ones show glass doors with lattice

work), afterward a drawer was added, then the

lower part was enclosed, and when fitted with
lock and key was highly prized as an article of
furniture. These partly opened cupboards were
called "beaufait," afterward contracted to

"boufet." Closed-in cupboards show German
as well as Dutch origin, and the finest examples
were found among the Dutch, usually spoken
of as "kasse," carefully carved and painted.

Chans are scarcely mentioned before 1650,

forms or benches being used almost entirely,

the chair being considered the seat of honor,
but toward the end of the century there was a

marked increase in the numbers mentioned in

the inventories. They were made of oak, pine,

and walnut, turned or paneled, simply carved
and with high backs, the seats either rush or
cane. About the 17th century we notice leather

and "turkey-work" seats with brass nail-heads.

The "ball-and-claw" ftoot, introduced by the

Dutch, appeared at the close of the 17th century
and remained in favor for nearly a hundred
years. Chairs made of wicker and cane were
known as early as 171 1, and in 1720 came the

painted chairs from Holland, usually black, often

decorated, with rush or cane seats. The Wind-
sor chair, first made and used in Philadelphia

in 1725, was the most popular style up to the

19th century. It was usually of hickorj' or ash
and had a w-ooden seat, the back was high and
either "spindled" or "fan-shaped," sometimes
having an extra headpiece. The style known as

Chippendale appeared in 1720, the development
being apparent before Chippendale worked. Its

chief characteristics were the traceried splat,

bow-shaped back and cabriole legs, also the

"plate-backed," which was a solid splat, usually

jar-shaped, and hoof feet. The all-upholstered

"wing" chair seemed to be in general use before

1750. Mahogany was now easily procurable and
the tendency was toward greater lightness, and
most of the designs, from now on. follow the

English cabinet-makers ; Chippendale, w^ith a

strong Chinese influence, then Sheraton and
Heppelwhite, some being beautifully decorated

with hand-paintings, carvings and inlay. In

1770 we have another style, modeled after the

old "splat-back," but with the splats crosswise.

About iSoo the style commonly known as "em-
pire" began to be felt, and gave us the "lion*

and "bear" claw-feet and rolling backs, copied

after old Egyptian designs. The strong empire

was partially modified here by the Sheraton in-

fluence. Tliere is a style in America, a modifi-

cation of the empire, with heavy mahogany

splat-back, usually jar-shaped, often having the
back and back legs in one piece. These were
in favor until 1840 ; they were usually covered
with "horse-hair" and are now offered as "Co-
lonial" designs

!

Tables.— What has been said of the develop-
ment of chairs may be applied to tables, as

almost every form of chair had its correspond-
ing table. First we had the "table-horde," a
board, often 12 feet long by 2 wide, resting on a
cross-legged trestle. It gradually became custo-
mary to leave the "horde" on the trestle instead
of removing;' -.t after each meal, and it was then
known as a table. Marble and slate-topped
tables appeared about 1693, and were considered
"the latest thing." Before the i8th century we
had imported "chair-top" tables, "drop-leaf," and
the "100 legged," which was the first extension
table, all with turned posts. About 1735 the
Dutch influence was strong, and to-day we have
some excellent examples, dating from 1750, of
mahogany "pie-crust," "dish-top," etc. The
"centre-pillar" table came in with the Empire
period. Tea tables were found in everj' parlor
of the l8th century, always ready with complete
tea-service, spirit-lamp, kettle, tea-box, tongs,
strainer, etc. Among the Dutch the table was
frequently of rare or japanned woods, many
with adjustable tops. Card tables, of which
there were many, usually had a plain surface,
though some were covered with green cloth

;

they had folding tops and corner shallows for
counters. Work tables were mostly of Sheraton
design, the top lifting up, disclosing compart-
ments for sewing materials. Candle tables were
of various heights, with a top only large enough
to hold a candlestick.

Desks.— A desk was originally a wooden box
with slanting lid, the writing materials, and
frequently the Bible, were kept inside under lock
and ke}', and the top served the double purpose
of reading and writing desk. The large desk or
"secretary" appeared about 1660 and seems to
have been another development of the "chest of
drawers," usually having two or more drawers
in the lower half. The lid on the upper part
w'as either let down on chains or rested on two
wooden slides. The interior was fitted with
many drawers and pigeon-holes, and they had
often secret compartments. Later, a cabinet
was placed on top and developed into the "cabi-
net-top" desk, made in one piece and reaching
almost to the ceiling. The "table-topped" desk
belonged to a later period, a good example being
the one used by Washington while in New York
in 1789, now in the City Hall. There are some
good specimens of Sheraton and Heppelwhite
desks in this country belonging to their re-
spective periods. The later empire or "Colonial*
pieces were large and heavy, mostly "bureau-
fronts."

Clocks.— There is slight mention of house-
hold clocks prior to 1700, but in the i8th cen-
tury clock-making was quite an art ; the Willard
Brothers of Massachusetts were the first to
become famous. Around New York were found
some "Frisian" wall clocks from Holland, run
by_ weights, with elaborate designs of gilded and
painted mermaids, cherubs, etc. The English
"lantern'' clock was on the same order, being of
brass

_
with heraldic metal work. This devel-

oped into the "bracket" clock, through having a
w-ooden hood placed over it for protection; it
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was veo' popiilnr about 1700. The first nicntinn

of a tall clock is in the latter part of the 17th

century, when long pendulums, also moving
figures upon the dial, became fashionable. It

was spoken of as "clock and case," and was
very plain, of oak or walnut but later of ma-
hogany. Many of them were destroyed during
the Revolution, the works being hidden and the
cases, in some instances, used for shipping bayo-
nets. Few tall clocks were made after 1815.

After the Revolution cheaper time-pieces were
in demand, and to meet it, clocks having white
enamel dials and wooden works were invented.

From then on, there were many styles of cheap
clocks for walls and mantels, including the

"banjo" clock patented by Willard in 1802; the

"lyre" clock, and many "Colonial" designs in

wood, some with painted glass covering the pen-
dulum.

Lookiug-Glasscs.— The first record is in an
inventory in Maryland 1639. They were rare

at that time even in England, being imported
from Venice. The frames were of olive-wood,

black or gilt, and when the glass exceeded four

feet were made of small pieces joined by mold-
ings. Later the frames were heavily carved and
inlaid, but always retained the Italian appear-

ance. We find mention of a parlor in a Mary-
land house in 1732, "set off with pier glasses."

In New England it hung over the mantel-piece

and was known as the "chimney-glass," usually

ornamented at either side with candle sconces.

At the end of the i8th century the shield and
oval glasses appeared, showing the influence of

the English cabinet-makers, followed by the

Empire, with rope-carved jjillars, acanthus-leaf

and lyre carvings, sometimes having the top

partitioned off for paintings. What is known as

the "Constitution" mirror did not appear until

after 1800; most of them bore the eagle at the

top.

Mirrors, during the 17th and i8th centuries,

were either of convex or concave glass with

elaborate frames, and were frequently used for

decoration.

Sidchnards came into fashion about 1780,

taking the place of cupboards and side tables.

They were nearly always of mahogany. First

after Sheraton, with inlay, noticeably the "bell-

flower" design down the slender legs; later

"Colonial" of heavy mahogany with the cup-

boards extending nearly to the floor, ball-and-

claw feet and rounded pillars, similar to the bed-

posts.

U'ashstands.— ¥{rsi called a "bason-frame.»

Few good examples before the latter part of the

i8th century, which were influenced by the Eng-
lish cabinet-makers, and later by the Empire.

U'armiiig-Paiis were a necessity, especially

in New England. The pan was usually of brass

with cover, 14 inches in diameter, with a long

wooden handle fastened to the pan by an iron

socket. Hot coals were placed in it, and when
rubbed between the sheets warmed the beds.

They were often decorated with open-work carv-

ings and were quite ornamental hanging beside

the fire-place.

Screens were used to protect the face from

the heat of the fire, were small, made of em-
broidery or painted wood, with round or square

frame, fastened on a post which could be raised

or lowered.
Children's Articles.— We find frequent en-

tries of articles of furniture for children.

Cradles, the first one brought over in 1620; high-
chairs, also "fenders," to keep the children away
from the fires.

i'here were several miscellaneous articles of
furniture mentioned after 1750. including "dumb-
waiters," now called "butler's trays" ; "wine-
coolers," "knife-boxes," "sewing-boxes," "clothes-

trees," etc.

Collections.— Among the many permanent
collections of Colonial furniture may be men-
tioned the Connecticut Historical Society, Hart-
ford, Conn. : the Pilgrirr's Society, Plymouth,
Mass. ; the Essex Institute, Salem, Mass. ; Van
Courtlandt Mansion, Van Courtlandt Park,
N. Y. ; American .'\ntiquarian Society, Worces-
ter, Mass.: Historical Society of Penn.sylvaaia,
Philadelphia : Washington's Headquarters, Mor-
ristown, N. J. : Independence Hall, Philadelphia,
Pa. ; and Mt. Vernon, \'a.

Bibliography.— Singleton, 'Furniture of Our
Forefathers' : Lockwood, 'Colonial Furniture in

America* : Morse, 'Furniture of the Olden
Times* ; Wallace, 'Colonial Interiors* ; Chand-
ler, 'Colonial Interiors' ; Corner and Sodeholtz,
'Colonial Interiors and Exteriors* ; and 'The
House Beautifui (monthly),

Louise Cowperthwaite,
Of George C. Flint Company, New York.

Furniture Industry in America, The. The
early cabiuct-sliops of .Atiu-rica were like the
second-hand repair-shops to be seen to-day in

New York, Boston, Philadelphia, and other large

cities. .\ great many cabinet-makers made fur-

niture until late in the ist century of commercial
independence on simple Chippendale lines,

(jradually the Empire fashions, which were mak-
ing themselves felt all over Europe, spread to

America, and shapes became heavier and more
pretentious, mahogany being used almost exclu-
sively. Heads of animals were also used, and
claw-feet became a general feature. Common
furniture was heavy and unattractive. The
general condition of things at this time was
unfavorable to the development of art indus-
tries. Little thought was given to progress in

the manufacture of furniture and for some years
there was a decline. Upon a revival of com-
merce cabinet-makers changed their style, and
began producing a debased rococo style, which
did not have the elegance or character of the
Louis XV., but was covered with a florid orna-
mentation in which the only consideration was
display. The extravagance of curves and lavish

ornamentation brought about a reaction, and
toward 1830, following the fashion in England
and France, an attempt was made to construct
furniture in the Gothic style, but with very un-
satisfactory results. The lack of artistic training
of the manufacturers who were, as a rule, cab-
inet-makers or carvers by trade, made it very
difficult for them to handle a method of decora-
tion and construction .so little appropriate in

itself to the requirements of home comfort. This
Gothic style of furniture, monumental in ap-
pearance, was made to a limited extent only,
although its influence is to be noticed on other
furniture placed on the market at this time and
later. The making of rococo furniture was kept
up by a large number of cabinet-makers, the
cheaper furniture being for many years made in

this style. It was also during this period that
steam, applied to cabinet-makers' machinery for
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HEPPELWHITE SIDEBOARD OR
SIDE-TABLE

[The shield or heart-shaped back

is thoroughly characteristic, as are

also the tapered legs

CHARACTERISTIC HEPrELWHITE FURNITURE.
.Messrs. .A. Heppelwhite & Co.. Chippendale's successors, published their " Design Book '

The Heppelwhites were designers rather than manufacturers.
17S9.
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the first time in 1815, occasioned a revolution in

the manufacture of furniture, bringing labor-

saving devices into more general use, and
enabling the cabinet-maker to supply the rapidly

increasing demand for his product. In 1825,

Richardson, of Philadelphia, introduced the cir-

cular saw, and Taylor. Rich & Company erected

the first mahogany-mill in America, a number of

these saws being used there. Ordinary furni-

ture, which until now had been very plain, was
covered with endless scroll-work and moldings,

produced so easily by the new machines. The
manufacturers indulged for a time without re-

straint in this ornamentation. The use of ma-
chinery in shops, and the increased facilities for

transportation, wrought a wonderful improve-
ment in the furniture trade ; and the cabinet-

shop, which had until this time been of small

importance and partially engaged in making ar-

ticles kindred to furniture, suddenly assumed
large proportions, and confined itself to furni-

ture only, using in the making of it the new
devices which were constantly being brought
forth by ingenious inventors. The value of the

furniture product in the year 1850 may be esti-

mated at about $15,000,000, and the industry gave
employment to 37.000 people, out of a population
of a little over 23,000,000. For a long time a

great number of hand-shops survived, making
to order special high-grade work; and they suc-

ceeded in impressing their patrons with the idea

of the inferiority of machine-made furniture,

which at this early stage in the. introduction of
machinery was not entirely without foundation.
The extensive use of machinery in shops had the

immediate effect of again changing the style of
furniture. Manufacturers looked for a fashion
in which they could use their facilities to the
best advantage, and at the same time retain

the attractiveness of their earlier work. This
they found in the Renaissance, which for a num-
ber of years superseded all other styles in the
best class of furniture.

Up to this time the furniture industry had
been confined to the Eastern States, principally
in and around Boston : but a number of fac-

tories were now started in the West, where sit-

uated in pro.ximity to large forests and regions
where population and wealth were rapidly in-

creasing, they soon became important factors
in the production of furniture in the United
States. These factories, equipped with new
machinery and using native timber, produced at
first a low grade of furniture in which art seems
to have been very little considered. Those who
wanted more artistic furniture purchased it from
the East. The art revival which had taken place
in Boston and Xew York was fostered by in-

creased travel in Europe, where exhibitions were
taking place at short intervals in London and
Paris. Moreover, the consideration that old
furniture was beginning to receive brought forci-
bly to the people the inferiority of that then
made, and manufacturers gave more attention
and study to its appearance than before. Trade
kept increasing with the general wealth, and in

i860 the production reached $25,500,000; buc the
number of workin.gmen employed in this indus-
try, owing to the improvements in machinery,
had fallen to 28.000. although the population had
then reached almost 31.500.000.

Industries in general were now to receive
another blow, on account of the War of the

Rebellion. As soon as this conflict was over, the
extraordinary activity which had prevailed in

military circles was transferred to the industrial

field, and from this time on it is by leaps and
bounds that improvements can be noted. The
furniture trade was in the hands of two classes

of iTianufacturers, one class of whom, having
taken the place of the old hand-shop workers
made high-class work to order, continuing the
old traditions, but now using machinery exten-
sively. The other class of manufacturers studied
the wants of the people, and produced suitable
articles at prices which were within the reach of
the masses. It is to them that we are indebted
for the gigantic development of the industry, as
they placed within the reach of all, strong, orna-
mental, and practical furniture. We have seen
that men of taste had recognized for some time
that our furniture was inferior to that made at
the end of the last century, and had begun to
study not only the styles of that period, but
also those of the English and French prevailing
in the past. As a result we find that a great
variety of styles were employed in the produc-
tions of the leading firms, who were always
striving for novel effects.

A work published in London, England, in
1868, entitled 'Hints on Household Taste,' by
C. Eastlake, waged war on modern v,-ork, advo-
cated returning to the primitive principles of
Gothic construction ; and gave positive instruc-
tions as to what was right or wrong, not only
in the line of furniture, but in draperies, carpets,
and other household decoration, as precisely as
if the art had been a science. This book was
looked upon as a sort of gospel treatise on fur-
nishing, and however much we may at this time
ridicule some of the ideas conveyed, it directed
the public mind in its search for more artistic
surroundings at home. From that time other
styles were discarded, and designs in accordance
with the newly developed taste took their places.
The movement in favor of more perfect con-
struction and the use of straight lines exclusively
became general, the stiff appearance being re-
lieved by an abundant use of arches, spindles,
turnings, etc. This style allowed the manufac-
turers to do the greater part of the work by
machiner)', for which it seemed specially adapted.
The increased interest that the public took in
furniture developed the trade in an unprecedented
manner, the production for 1870 being $68,500,-
000, or nearly two and one half times that for
i860. The number of men employed at this time
shows a similar increase, being 55.800, out of
a population of 38,500.000 people.' The Centen-
nial Exhibition in Philadelphia (1876) had a
far-reaching influence, especially on western
manufacturers, who until this time had not had
occasion to compare their products with those
of the best manufacturers of America and
Europe. This exhibition marks the highest point
that the Eastlake or early English was to attain.
A number of the most prominent manufacturers
of_ this country had their exhibits made in
this particular style. It was quickly taken up
by the manufacturers of cheaper furniture, who
until then had given very little attention to
artistic form, and they are responsible for the
enormous quantity of furniture in imitation
of this description that can vet be seen in
the auction-rooms of large cities. The strife
for originality, which was soon to be one
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of the cliaracterislics of western mamifactiir-

ers, bad now begun to sliow itself; but an
insiifticient knowledge of art svibjects rendered

many of their designs more strange than beauti-

ful, and more noticeably so when they were
working on the lines of any given style; but

through diligent efforts their designs were stead-

ily improved, and this, in connection with their

superior facilities, has secured to them a large

part of the eastern trade. The volume of busi-

ness showed a substantial increase during this

decade, although not as large as during the

preceding period. The value of the output of
furniture for 1880 was $77,845,000— an increase

of 1,3.5 per cent in value, but a decrease from
$1.77 to $1.55 per capita of the population. The
wonderful changes which occurred in archi-

tecture in the next decade, especially the Roman-
esque revival due to H. H. Richardson, had a

distinct effect on furniture. Richardson himself

designed some Romanesque furniture. Furni-
ture manufacturers eagerly welcomed this de-
parture, for the ceaseless demand for new tilings,

as strong then as it is now, obliged them to

change their patterns very frequently. Unfor-
tunately, by passing through the hands of manu-
facturers of cheap furniture, it lost all of its

original beauty. During this decade great im-
provements were made in woodworking machin-
ery, and a large number of new devices were
invented. Among them was the carving ma-
chine, which enabled manufacturers to ornament
even the cheapest kind of furniture. The
amount of business done in 1890. large as it was,
did not keep up with the increase of population.

The value of the product in 1890 was $86.,362.685,

an increase of 11 per cent over that of 1880; but
the amount per capita of population dropped to

$1.38, as compared with $1.55 in 1880, and $1.77
in 1870. The International Paris E.xposition of
1889 revived a taste for the l8th century furni-

ture, especially of the Louis XV. style, which
was quickly taken up by the people of the l.'nited

States. In spite of the seeming difficulty of
using machinery in making such work, .\mer-
ican manufacturers made and are still making
a large quantity of furniture, in that dainty

mode, which certainly equals that of the same
class made in Europe, and is generally better

constructed. ."Ml the i8th century styles. French
or English, have been and to a certain extent
are now used by .American manufacturers:

—

Louis XV., Chippendale, Lrniis XVI.. Sheraton,
Hepplewhite, Empire and the Flemish Renais-
sance.

Since the decline of the Empire style in the

first half of the last century manufacturers have
been satisfied to copy the styles of the past, with
such modifications as conformed to commercial
requirements. Tlie public demand for repro-
ductions of old furniture increased to such an
extent as to leave little room for originality in

their production. Within recent years a strong
feeling has developed that the old styles are not
in keeping with present ideals and new .styles

should be evolved to emphasize simplicity of
construction, grace of style, beauty of proportion
and harmony of color. The Mission style, at

first heavy and shapeless, is acquiring more
subtle and refined lines, thereby increasing in

public favor. The novelty of the last century
is a free natural .style called Art Nouveau. Its

introduction to this country from France a few

years ago was attended by failure. The market
was flooded with goods of inferior make in

which the vagaries of this style were mistaken
for its distinctive features. The meaningless
curves and coarse ornaments of the beginning
are being discarded and a refined elegance is

now taking their place. The extensive adoption
of this style in other art industries warrants the

belief that it soon will be a distinctive feature in

furniture.

Many of the numerous articles of furniture

manufactured arc distinctly American. The
bureau, the rocking-chair, the folding-bed, the

chiffonier, as now made with toilet, and in

general most of the combination pieces of furni-

ture made with a view of economizing space in

apartments in large cities, are of this class. The
American bureau is a combination of the old

chest of drawers and the dressing-table, having
the drawer-room of the one and the swinging
mirror and table-top of the other. This has
been imitated in Europe to a limited extent, in

the production of what is known as the English
dressing-table. As made in this country, the
bureau is one of the most practical pieces of
furniture used. The rocking-chair, almost en-

tirely unknown in Europe, is found in every
home in this country, yet it is difficult to ascer-

tain when it was first put in use. We do not

find any mention of it in the descriptions of arti-

cles of furniture in the i8th century. The first

patent issued for improvements in rocking-chairs

is dated as far back as 1830. Tlie folding-bed,

in the shape of a sofa, with a box-scat for bed-
ding, has been used in Europe for over a

hundred years, but America claims the folding-

bed in other forms, such as the wardrobe, the
cabinet, the mantel, and the combination ; some
of these were made as early as 1847. The de-

mand for folding-beds, which reached its climax
a few years ago, is now showing a material
decline.

The woods used in the manufacture of furni-

ture are varied, and subject to frequent changes.
Early in the century, mahogany, maple, and
black walnut were in favor ; then cherry and ash
became fashionable ; toward 1880, oak, so long
forgotten, took a prominent place. At the pres-

ent time black walnut is almost entirely out of

use. Oak has kept its popularity for the hall,

the library, and the dining-room. Mahogany,
curly birch, and maple are still extensively used ;

all of them for the bedroom, and mahogany for

the dining-room and the drawing-room in the
better grades of furniture. The changes in

furniture covering have been more frequent and
radical than those in the w-oods. Haircloth and
other coverings in use 30 years ago have been
superseded by materials more varied in texture
and coloring. Their variety is almost endless,

and they show, perhaps as much as anything
else, the advance that art as applied to furni-

ture has made in this country. The present

centres of the furniture industry are. with one
exception fGrand Rapids. Mich.), the largest

cities, which, with their densely populated
suburbs and surroundings, offer large markets.
The cities whose productions amount to more
than $2,000,000 per annum, in the order of their

importance, are : X'ew York, Chicago, Grand
Rapids. Philadelphia, Cincinnati, St. Louis,

Boston.
The following statistics show the furniture
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ClIAUAt TEItlSTIC SHEUATOX FURNITURE
Thomas Sheraton (1751-1806) was the last of the famous cabinet-makers of the iSth century. In 1790 he published his

first collection of " Designs for Furniture," and this was followed by numerous other publications of a similar class.
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factory product of the United States for igco

according to the twelfth census

:

Alabama 107,185
Arkansas -3-^1872

California 1,267,986
Colorado I70>U5S

Connecticut 488,738
Georgia 1,273,462

Illinois 15,285,473
Indiana 8,769,509
Iowa 1,419,862

Kansas 302,339
Kentucky 1,504.083
Louisiana 3^9*7-3
Maine 580,737
Maryland 2,976,494
Massachusetts ii,244,5p3
Michigan 14,614,506
Minnesota 1,932,188
Missouri 3,758,568
Nebraska 211,750
New Hampshire 734,428
New Jersey 808,185
New York 23,643,245
North Carolina 1.547.305
Ohio 9,514,764
Oregon 298,790
Pennsylvania 9,804,677
Rhode Island 32,325
Tennessee 1,106,623
Texas 185,285
Utah 42,732
Vermont 1.252,743
Virginia 212,972
Washington 412,613
West Virginia 454,097
Wisconsin 8,721,823
All other states 83,344

Total $125,315,986

The furniture industry of the United States

has to-day reached a magnitude unknown else-

where. The perfect equipment and organization

of our mammoth factories capable of an enor-

mous production emphasize the necessity for a

larger market. Intelligent efforts are now being

made in this direction by a number of manu-
facturers with the hope that eventually a large

foreign trade may be secured for our American
product. George W. Gay,
Revised by George G. Whitworth, Berkey &

Gay Furniture Co., Grand Rapids, Mich.

Fur'nivall, Frederick James, English
scholar : b. Egham. Surrey, 4 Feb. 1825. He
was educated at University College, London,
and Trinity Hall, Cambridge, where he grad-

uated B.A. in 1846, and M.A. in 1849, and
adopted the study of the law, being called to

the bar in 1849. He has, however, devoted his

life chiefly to the study of early and middle
English literature ; and he has been mainly
instrumental in establishing the Early English

Text Society, the Chaucer Society, the New
Shakespeare Society, the Browning Society, the

Wickliffe Society, and the Shelley Society. He
is also honorary secretary of the Philological

Society. The societies named have given a

powerful impulse to English scholarship by their

publications, and this is in no small measure due
to Dr. Furnivall. For them and for the Rox-
burghe Club and the Rolls Series he has edited

numerous works, notably the Six-Text edition of

Chaucer's 'Canterbury Tales' (1868-75. ") Other
works of his are: 'Early English Poems and
Lives of the Saints' (1862): 'Early English

Meals and Manners' (1867) ; 'Book of Nur-
ture' (1867) : 'Education in Early England'

(1867); 'Bibliography of Browning' (1881) :

and 'The Fifty Earliest English Wills in Court

of Probate' (1882).

Furrer, fur'er, Jonas, Swiss statesman: "b.

Winterthur 1805; d. 1861. After studying at

Zurich, Heidelberg, and Gottingen. he became
president of the Grand Council of Switzerland
in 1839, a position which he again occupied in

1844. In 1845 he received his appointment as
president of the Cantonal Diet, and when the

new Federal Constitution went into effect he
was elected president of the Swiss Confedera-
tion. He wrote 'Das Erbrecht der Stadt Win-
terthur' (1832).

Fursch-Madi, Emma, French opera singer:

b. Bayonne, France. 1847: d. Warrenville, N. J.,

19 Sept. 1894. After studying at the Paris con-
servatory, she began to sing in public concerts

under the direction of Pasdeloup, and then ap-
peared in opera, first as Marguerite in 'Faust,'

and then in Verdi's opera 'Aida* at the Theatre
de la Monnaie, in Brussels. For three years she
sang in Covent Garden. London, and in 1884
came to New York to fill an engagement at the
Academy of Music. She then appeared fre-

quently at the Metropolitan Opera House.
From 1891 she taught inusic and singing in the
New York College of Music.

Fiirst, Julius, German scholar: b. Zer-
kowo, Posen (Prussian Poland), 12 May 1805;
d. Leipsic 9 Feb. 1873. He was of Jewish
parentage, and at an early age he had a remark-
able knowledge of Hebrew literature. Old Testa-
ment Scriptures and Oriental languages. In 1825,

after having studied at Berlin, he took a course
in Jewish theology at Posen. In 1829, after

having abandoned his Jewish orthodoxy, he went
to Breslau, and in 1831 to Halle, where he com-
pleted his studies in Oriental languages and
theology. In 1833 he entered journalism in

Leipsic, later securing a position as tutor and
lecturer in the university there, from which
position he was promoted in 1864 to the chair of
Oriental languages and literature, a post he filled

with great distinction until his death. His works,
especially those on the Semitic languages, are of
great value, and among the most important iray

be mentioned: 'Lehrgebaude der aramaischen
Idiome' (1835) ; 'Concordantije librorum
Sacrorum veteris Testamenti Hebraicae et Chal-
daicse' (1837-40); 'Bibliotheca Judaica' (1849-

63) ; 'Hebraischcs und Chaldaisches Handwort-
erbuch' (1851-61) ; 'Geschichte dcs Karaer-
thums' (1862-5) ; 'Geschichte der biblischen

Litteratur und des jijdisch-hellenistischen

Schrifttums' (1867-70). From 1840-51 he ed-

ited 'Der Orient.'

Furst, William, American composer and
conductor: b. Baltimore, Md.. 25 March 1852.

He studied music in his native town and at the

age of 14 was a church organist. His comic
opera 'Electric Light' was produced and con-
ducted by him in 1878 and for the five seasons
following he received engagements as conductor
of opera. He became musical director of the

Tivoli Theatre, San Francisco, in 1884. His
opera 'She' ran for nine weeks there, and w-as

produced for two seasons in New York. His
chief productions are: 'Theodora' (1888);
'The Isle of Champagne' (1891) ; 'Honey-
mooners' (1893); 'Princess Nicotine' (1893):
'The Little Trooper' (1894) : 'Ghismonda*'
(1894): 'The Merry World' (1895).
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Furtado, Francisco Jose, Brazilian states-

man : b. Oeiras ( Fiaiiliy ) 13 Aug. 1818 : d. Rio
de Janeiro 23 June 1870. After graduating
from the Academy of Law at Caxias and serv-

ing for some time as judge, he entered politics

and rose to be leader of the Liberals. In 1847
he was elected deputy and re-elected several

times. In 1856 he was elected president of the

new province of Amazonas, remainin.^ such until

1859, when he was made minister of justice. In

1864 he was elected senator, but held that posi-

tion for a few months only, and in August 1864

was made premier and minister of state, in

which position he did much toward the estab-

lishment of a good monetary system. During
his term of office as minister of state the dis-

pute with L'ruguay was settled and war between
Brazil and Paraguay was declared. In 1870 he
was again a member of the Senate and as such.
being an opponent of slavery, exerted all his

influence in behalf of legislation looking toward
its final abolition.

Fury and Hecla Strait, in the Arctic
region, in lat. 70° N., separates Melville Penin-
sula from Cockliurn Island, and connects Fox
Channel with the Gulf of Boothia. It was
discovered by Parry (q.v.) in 1822, and named
after his ships.

Furze, ferz, a European genus (UIcx) of

-very branched and thorny shrubs, with linear

sharply pointed leaves, solitary flowers, and two-
lipped calyx, belonging to the order Lcguiiiinos(r,

sub-order Pafilioiiacccc. The common furze ((/.

eurofecus), also called whin and gorse, is abun-
dant in many parts of southern Europe and in

Great Britain, although not reaching any con-
siderable elevation, and often suffering from the

frost of severe winters. It affords a wholesome
fodder, especially when young, or when the

thorns are artificially bruised, and is grown often

on dry and barren hillsides not fitted for other

forage crops. A double flowering variety is

grown in gardens.

Fusan, foo-san', or Pusan, Korea, a sea-

port town on the south shore of the peninsula,

from the l6th century became more and more
under Japanese influence. In 1876 it was for-

mally opened to Japanese trade, and soon after

to ail nations. At the outbreak of the war be-

tween Japan and China (1894-5) the bulk of the

population were Japanese, who have the trade in

their hands. The imports (chiefly Manchester
goods, salt, and Japanese wares) have an annual
value of over $1,000,000; the exports (rice, beans,

hides, etc.), of $i.,30o.ooo. Pop. (1900) 15,000,

of which 10,000 are foreigners.

Fuse, a device employed for firing explo-
sives. In mining, quarrying and in military and
naval mining operations there is used the "Bick-
ford, safety running" or "tape" fuse which con-
sists of a tubular cord of cotton or hemp that

has been rendered slowly combustible, the cav-

ity in the centre of the cord being filled with
a slow-burning gunpowder composition. To
make the fuse firm and hard, so as to prevent its

being cut by the sharp edges of the rock during
tamping, the outside of the cord is served with
a covering of strong twine, which is w'onnd about
it at nearly right angles to the direction of the
twist of the cord by the process called counter-
ing. To protect the powder from moisture, the
"wrapped fuse is immersed in a bath of heated

varnish composed of glue, .soap, and whiting.

Finally, to prevent the surfaces of the fuse
from sticking together when coiled they are

coated with dry whiting, bran, or powdered
soapstone. The fuse described is known as "sin-

gle fuse" and, as the varnish used is not water-
proof, this fuse is only suitable for use in dry
groimd. In wet ground, a fuse is used which
is made by coating the countered cord with

tar or resin varnish and then, before the

varnish is quite set, countering it with tape

and again coating it with varnish. This is

known as "taped fuse." When the fuse is to be
subjected to especially severe treatment, it is

provided with a double coat of twine or thread
and is known as "double fuse." The varieties in

use are : "common hemp fuse" ; "common cotton

fuse"; "white fuse": "superior mining fuse";

"single-taped fuse" ; "double-taped fuse" ; "triple-

taped fuse"; "small gutta-percha"; "large gutta-

percha" ; "small gutta-percha taped," and "large

gutta-percha taped." Rinming fuse comes in

lengths of about 50 feet, and, when properly
made, is so uniform in quality that it can be de-
pended upon to burn at the rate of 3 feet per
miimte. This is important, as it is necessary for

the safety of the operator. The fuse should be
stored in a dry place so that the powder core

may not become damp; and. if so treated, it will

retain its efficiency until the varnish has lost

all its essential oils and become dusty. Care
must be taken not to touch the tape with any
oily or greasy matter, as this penetrates through
the varnish to the powder core and affects the
rate of burning. The fuse should not be roughly
handled, as pinching and squeezing alter the

rate at which the powder burns. Care should
be exercised in opening out a coil which has
become stiff through age or exposure to cold
weather, for the fuse is then brittle, and if the

covering is cracked by sudden and violent un-
rolling the fuse becomes unfit for use. If there

be any doubt as to the behavior of a coil of fuse

a piece one foot long should be taken and its

rate of burning timed.
Although in firing single charges, safety

fuse answers admirably, where several charges
are to be fired simultaneously, the safety fuses

arc connected together by "instantaneous fuses."

The.se consi-st of a strand of quickmatch enclosed
in hemp or flax and several layers of gutta-

percha and tape, or of a core of guncotton en-

closed in a leaden tube. Besides these nitrogly-

cerin compositions have been proposed by Quen-
tin and Nobel, and one containing mercuric ful-

minate by Philip Hess.
In naval and military operations, ana for

simultaneous blasts in mining and quarrying,

"electric fuses" are preferred to running fuses.

These are gunpowder "igniters" or fulminate

"detonators." that are fired by electricity. They
are classified as "low tension fuses," designed for

use with strong currents of low potential, from
primary or secondary batteries, or from dynamo-
electric machines ; "medium tension fuses," for

use with magneto-electric machines which gen-

erate currents of medium potential, and "high
tension fuses." for use with condensed sparks ca-

pable of traversing a sensible air space. The
use of the word tension is not warranted by the

present condition of electrical science, but it

has become technical in this art. To-day, only

low tension electric fuses are employed and they

are described under Detonators (q.v.).
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Fuses are employed in ordnance for exploding
shell and they may consist of a compressed core
of gunpowder enclosed in a tube of wood or
metal, or of a fulminating composition or of
both. They are known as "nose fuses" when
put in the front end or *nose" of the conical

pomted shell, or "base fuses" when inserted in

the lower end or base of the shell. They are
known as "time fuses," when they are planned to

burn a certain length of time after they have
become ignited, before they set fire to the ex-
plosive charge in the shell ; "percussion fuses"

when they are set in operation by the impact of
the shell against an object after it has been
projected from the gun. They may act instan-

taneously in firing the charge in the shell, or
there may be a column of compressed powder in-

terposed between the charge of explosive in

tlte shell and the fulminating composition which
is fired by impact. .A.s sometimes a second or

more intervenes between the striking and the

bursting of the shell, these are styled "delayed

action fuses." They may be used with armor
piercing shells designed to penetrate armor and
burst within the ship. In time fuses, used with
spherical shell, the powder in the fuse used to be
ignited from the flame of the burning charge
with v.-hich the shell was propelled from the

gun. In modern time fuses, there is a metal
cylinder which serves as a hammer placed within

the fuse case and held in place by brittle pegs of

rnetal, or by a number of small balls. When the

shell containing such fuses is fired, the inertia

causes the hammer to strip from the pegs and
set back toward the base of the- shell, or, if it be

a shell from a rifled gun, the centrifugal force

causes the balls to fly outward and release the

baiMmer. When the shell strikes, and is arrested

in its flight, the hammer moves forward, strikes

a percussion cap and fires the charge.

"Chemical fuses" have been used in firing

gunpowder mines and torpedoes. As an example
of these we cite the mixture of cane sugar and
potassium chlorate used in the Harvey torpedo.

Above a column of this mixture was placed a
small glass bulb filled with concentrated sul-

phuric acid, the whole being enclosed by a soft

copper cover projecting from the torpedo. When
this cap was struck, it collapsed and broke the

glass bulb, and, as the sulphuric acid came in

contact with the mixture of sugar and chlorate,

the latter burst into flame and ignited the powder
in the torpedo. Such fuses have been used by
anarchists in infernal machines and they have
ascertained the rate at which the acid would eat

through sheets of bibulous paper so that by inter-

posing a sufficient number of sheets of paper
they could set the train in operation and get

safely out of the way before the machine ex-

ploded. Fuses, consisting of columns of com-
pressed gunpowder composition, are used in

pyrotechny by which to ignite the charges in

rockets, bombs, roman candles and other devices.

By their use the operator is enabled to get to a

safe distance after igniting the device before it

functions fully.

Fuses are used in "electrical installations,"

but these are of an entirely different character

from the above. They consist of strips of metal

of low fusibility which are interposed, in electric

lighting and other circuits, between the generator

and the lamp, or other device, to prevent darnage

to the device by an excess of current. When

the load is greater than is desired the current
heats the fuse to its fusion point, when it melts
and cuts out the circuit. See Electric Fuses ;

ExPLOsnT-s.^ Chas. E. Munroe,
Columbian University, IVasbington, D. C.

Fusee, fu-ze', in clock and watch making,
is the conical pulley used in connection with the
main spring, to equalize the power of the latter,

so that the watch may run regularly. The spring
coiled within the barrel, when fully wound up
and at its greatest tension, draws on the part of
the chain wound on the smaller portion of the
fusee. The first wheel of the watch or clock is

attached to the fusee, and as the latter unwinds
by the gearing motion in the watch, the spring
also uncoils and loses a part of its tension ; as
this proceeds, the chain draws on a larger por-
tion of the fusee, and attains an increased lever-

age on the latter to counterbalance the decreased
power of the spring.

Fusel Oil, an injurious and exceedingly
objectionable constituent of improperly prepared
distilled liquors (q.v.), consisting of an indefinite

and variable mixture of amyl alcohol (see
Amvl) with certain other alcohols and ethers,

and certain organic acids and their esters. Fusel
oil always contains aniyl alcohol, and usually
contains butyl and propyl alcohols also. It

comes over in the later parts of the distillate,

and may be separated from ethyl alcohol (in

large measure at least) by resort to fractional

distillation.

Fushimi, foo-she'me, Japan, a seaport
town in the province of Yamashiro, southern
coast of Nippon, on the right bank of the river

Uji-gawa, which serves as a trade outlet and
depot for Kioto, Otsu, and Nara, and is con-
nected by steam service with Osaka. Pop.
(1900) 21,315.

Fusible Metal, any alloy, or metallic mix-
ture, which melts at a comparatively low tem-
perature. (See Alloy; Am.\lg.\m; Bismuth;
C-\DMiuxi.) Fusible metals are used in the
arts for many purposes. Automatic sprink-

lers, for example, are capped with alloys of this

sort, which are chosen so as to have melting
points that are higher than any temperature that

would normally occur in the room that is to be
protected. If a fire breaks out, however, the

abnormal rise of temperature so produced causes
them to melt, the water in the sprinkler pipes

being thereby released, and the fire extinguished.

Fusible metals have also been used quite gen-
erally in the manufacture of "fusible plugs," for

the protection of steam boilers ; such plugs being
screwed into the boiler at the height which is

considered to be the lowest limit to which the

water level in the boiler can be allowed to

descend with safety. So long as the inner end
of the plug is covered with water, the plug
itself is thereby kept too cool to melt under the
influence of the furnace gases ; but when the

protecting action of the water is removed by
the water level descending below the safety

limit, the hot furnace gases melt the material

of the plug, and the steam in the boiler escapes.

Fusible plugs are excellent appliances, and in

fact they are required by law in some of the

States. There is no advantage in filling them
with an alloy, however, because in any event the

alloy nmst have a melting point higher than
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that of the steam that the boiler is to generate

(365° F., for a gauge pressure of 15a pounds
per square inch), and pure tin, with a melting

point of 450° F., is entirely satisfactory for the

purpose. Indeed, tin is far superior to any
alloy for this purpose, because its melting point

remains sensibly constant for an indefinite time

(so long as oxidation is prevented), while the

melting points of alloys that are continuously

exposed to heat for considerable periods become
quite uncertain, and are often found to be far

higher than when the alloy is freshly prepared.

Fusible Plug. See Fusible Met.\l.

Fusidae, fu'si-de, a family of gastropod
mollusks, by some conchologists regarded as

only a genus {Fiisus) of the family fascio-

lariidtc. In either case it is a world-marked
group allied to the turban-shells and volutes in

structure, but having a long, more or less

spindle-shaped, comparatively thin shell, with a
very long canal. The animal is closely similar

in its soft parts to a whelk or a murex. The
family contains the genera Fasciolaria, Clai'clla,

Latirus. etc., but interest centres chielly on the

genus Fusiis, of which many species are known
in various parts of the world, and which goes
back to Cretaceous time in geological history.

North American species are inconspicuous, but
some of the several kinds found upon the coast

of Great Britain arc highly valued by collectors

of shells, and constantly sought for by fishermen
who bring them up in their dredges from time
to time. The "red-whclk" or "roaring buckie"
of Scotland is a species (P. aiitiquus) made
famous in folklore and by Wordsworth's poem

;

and it is extensively eaten in various parts of
Great Britain and along the continental coast.

In Zetland its shell was formerly used by the

peasantry as an oil lamp. F. proboscidialis is

one of the largest of mollusks.

Fusing Point. See Meltixg Point.

Fustel de Coulanges. See Coulanges,
NuMA Denis Flstel de.

Fus'tian, named after Fustat, a suburb of
Cairo, where the material originated, is (i) a

species of cotton cloth similar to velvet, having,

in addition to the warp and weft, a species of
pile, consisting of other threads doubled" to-

gether, which arc thrown up in ridges and con-
ceal the groundwork of the fabric. When in

the loom, this pile presents the appearance of
a set of loops ; these are cut in two and sheared
down, and when polished and finished, present

an evenly ribbed surface on the exterior. The

best fustians are known as cotton-velvet and
velveteen ; besides these there are moleskin,
corduroy, and several other kinds. (See We.w-
ING.) (2) In literature, fustian signifies a forced,

bombastic style of writing, abounding with
metaphors or other rhetorical figures.

Futa-Jallon, foo'ta zha-loiV, a region of
West .\frica, in Scncgambia. It is extremely
mountainous, and remarkable for the romantic
beauty of its scener>- ; and is the source of the

rivers Senegal, Gambia, etc. Large herds and
flocks are pastured : and the soil produces in

abundance bananas and other fruits, besides
numerous palm-trees, which furnish dates, wine,
and oil. The inhabitants are fanatical Moham-
medans. They are governed by an elective chief

under French protection. The capital is Timbo.
Pop. ( iqoo) 600.000.

Futhark, foo'thork, the Runic alphabet
which derives its name from the first si.x letters,

f, It, tit. (1. r, k', and is applied to all the systems
of phonetic signs of the Teutonic stock, for

the same reason as those of classical derivation

are called "alphabet" or "abccedarium." They
occur in the same order in Old German, Gothic,
Anglo-Saxon, and Northern Runes, with a
nomenclature in all of them borrowed from
trees and other familiar natural objects, sug-

gestive of the derivation of the series of phonetic

symbols from a primitive system of pictorial

writing. See Alph.\i!et: Runic Ch.\racters.

Fyffe, fif, Charles Alan, English historian:

b. Blackhcalh, Kent. England. December 1845

;

d. 19 Feb. 1892. He was graduated at Oxford
in 1868 : and called to the bar in 1876. but never
practised. As correspondent of the Daily A'cics

during the Franco-Prussian war he is said to

have sent to that journal the first account of
the battle of Sedan that appeared in print. His
historical works are distinguished by accuracy
and a pleasing, perspicuous style. They include

:

•History of Greece' (1875), in a series of 'His-

tory Primers' ; and the well-known 'History of
Modern Europe* (1880, 1886, 1890), covering
the period from 1792 to 1878.

Fyles, Franklin, American drainatic critic

and author. In 1886 he became dramatic critic

of the New York Suit. He wrote several suc-

cessful plays, including the inilitarv dramas,
'Cumberland '61, > and 'The Girl I Left Behind
Me,' and some works in book form, among
them <The Theatre and Its People,' a popular
account of the profession ; 'A Ward of France'

;

'Drusa Wavne' ; etc.
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Gseventh letter of the English al-

phabet and of other alphabets
derived from the Latin. In very
early Latin, G stood for the
proper g-sound (g hard, as in

go) and also for the k-sound
of C, as in cup ; afterward the k-sound was
represented by K, while G continued to repre-

sent the sound of G hard; but K did not re-

main long in the Latin alphabet, being super-

seded by C (always hard and equivalent to IQ.
Both in Greek and Latin the gamma (T, G)
was always the hard guttural in whatever situ-

ation, and hence geographia was pronounced
gheographia, genus ghenus, etc. The softening

of g-hard to j when g precedes e, i, or y, began
to prevail in the 6th centurj' of our era, and it

persists in the modern languages derived from
Latin and in our own. In languages having
words derived independently by each from some
common stock, for example, the Indo-European
languages, the interchange of c-hard, g-hard,

k, and the aspirate gutturals ch, gh, is very
common ; examples : Eng. kin, Lat. genus,

Gr. genos; Gr. chen, Ger. gans, Eng. goose;
Gr. gnonai, archaic Lat. gnosco, Ger. kcnnen,
Eng. ken ; Lat. besternus, Gr. chthcs, Ger. ges-

tern, Eng. yester : the same equivalence of g and
y is seen in Ger. gclb, Eng. yellow ; Ger. gahnen,
Eng. yaw-n ; Ger. gam, Eng. yarn. In French
words of Teutonic origin an original w is often

represented by gu (equal to g-hard), thus Wil-
helni becomes Guillaume ; Ger. zveise, Fr. guise;

Teuton i^'erra, Eng. war, Fr. guerre.

Gabb, William More, American palaeon-
tologist : b. Philadelphia 1839 ; d. 1878. In
1862-5 he W'as director of the pateontological
section of J. D. Whitney's geological survey of
California, and later made surveys in Santo
Domingo (1868) and Costa Rica (1873). His
publications include: Vols. I. and II. of the
'Geological Survey of California' (1864) : and
monographs on the topography and ethnology
of Costa Rica and the geo1oar\' and topography
of Santo Domingo in the 'Transactions' of the
American Philosophical Societ\' and Petermann's
'Mittheilungen.'

Gabbro, gab'ro, a general name for a large
group of evenly crystalline igneous rocks, com-
posed, tj-pically. of plagioclase and pyroxene.
Gabbros show by analysis much the same com-
position as basalts : the silica ranging from 46
to 59 per cent. They may be regarded as
plutonic basalts, basalt magmas which have
cooled at great depths. Under the general term
gabbro, are included anorthosites. abundant in

Canada and the Adirondacks, high in silica and
composed almost wholly of crystalline labrador-

ite ; true gabbros ; norites, composed of plagio-
clase and orthorhombic pyroxene. With de-
creasing pyroxene and increasing olivine
gabbros grade into peridotiles. Gabbros are heavy,
dark-colored, usually greenish, rocks. They
occur in the ,A.dirondacks, in the neighborhood
of Baltimore, Md., and particularly in the high-
lands along the north shore of Lake Superior,
from Duluth to the international boundary.
The gabbro near Duluth has this composition:
510=49.15; AI2O3 21.90: Fi:03 6.6o; FeO 4.54;
Ca0 8.22; Mg0 3-03; Na=0 383 : K:0 1.61. See
Bas.\lt.

Gable, the triangular or quadrangular end
of a house or other building, from the cornice
or eaves to the top, and distinguished from a

pediment by this, aniong other things, that it

has no cornices, while a pediment has three, f

The word is also applied to the highly decor-

ated canopy or screen which in Gothic church
architecture rises over some doors or windows.
The wall of a house which is surmounted by a
gable is called the gable-end. In modern towns
the gable-ends of houses are usually at right

angles to the line of the street, but in the Middle
Ages the reverse was usually the case, the gable-

ends being turned toward the street. Many old

towns in France, Belgium, and Germany, are

still to be seen with this peculiarity, and some
even in Britain. In Scotland, a wall separating

two houses, and common to both, is called a
mutual gable, and according to Scotch law such
a gable is the property of the builder, who can
therefore prevent the owner of an adjoining

property from using the support of his gable,

unless he pays half the cost of erecting it.

Gaboriau, Emile, a-mel ga-bo-re-o. French
writer of detective stories : b. Saujon, Charente-

Inferieure, France. 9 Nov. 1835; d. Paris 28

Sept. 1873. His early years were a succession of

vicissitudes : the army, the law, and even the

Church, were in turn the objects of his incon-

stant attentions till at last when he had already

contributed to some of the smaller Parisian

papers, he leaped into fame at a single bound
with his stor>- 'L'.A.ffaire Lerouge' (1866), in

the feuillcton to 'Le Pays.' It was quickly

followed by 'Le Dossier 113' (1867): <Le

Crime d'OrcivaP (1868) ; 'Monsieur Lecoq'

(1869): 'Les Esclaves de Paris' (1869); <La
Vie Infernale' (1870) : 'La Clique Doree'

(1871) ; 'La Corde au Cou' (1873) : <L".\rgent

des .\utres' ('1874): and 'La Degringolade'

(1876).

Gabriac, Paul Joseph de Cadoine, pol

zho-zef de ka-dwan ga-bre-ak, M.\RQUIS de,

French diplomatist : b. Heidelberg, Baden,
I March 1792 ; d. Paris 12 June 1865. He was
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consul-general ni \ew York in 1812-14; <ip-

pointed minister to Stockholm in 1823; and
minister to Brazil in 1826. While in Brazil he
induced all the other states in South America
to adopt the French maritime law. He was
created a peer in 1841, and made a life senator

in 1853. His publications include: 'The Ques-
tion of Brazil' ( 1829) ; 'The Republics of South
America Considered in Their Future' (1851);
' King Pedro I., Notes and Personal Recol-
lections ' (1854).

Ga'briel ( Hcb. "hero of God"), among the

post-exilic Jews, one of the seven archangels

(q.v.). In the book of Daniel and in the third

gospel he is the messenger and interpreter of
God. The rabbins represented him as the angel

of death to the Israelites, as .^zrael was to

the Mohammedans. According to the Talmud
he is tlie prince of fire, who presides over the

thunderstorms and the autumnal ripening of

fruits. By the command of God he set fire to the

temple before it could be burned down by the

soldiers of Nebuchadnezzar. According to the

teaching of the Koran he is one of the four
angels, of which the other three are Michael,
Uriel, and Raphael, most highly favored by
God, and dictated the Koran to Mohammed.

Gabriel, Brothers of Saint, an order of the

Roman Catholic Cluucli in I'rance, founded by
the Abbe Deshaycs in 1835. Its object was
stated as the education of the young, especially

deaf-mutes and the blind. In 1880 the order
reported 122 elementary schools, 3 boarding
schools, 8 schools for deaf-mutes, and 2 for the

blind. Its headquarters are at Saint Laurent-
sur-Sevre, La Vendee.

Gabriels, Henry, American Roman Cath-
olic prelate : b. Wannegem-Lede, Belgium,
6 Oct. 1838. He studied classics in the

colleges of Audenarde and Saint Nicholas
and theology in the Seminary of Ghent,
where he was ordained priest, 21 Sept.

1861. He continued his studies at the

University of Louvain, from which institution

he received the degree of S. T. L. in T864 and
the honorary degree of Doctor in Theology in

1882. When the Theological Seminary of Troy,
N. v., was founded, Dr. Gabriels was one of

the four priests sent from Belgium to manage
it. He was diocesan examiner for New York
and Albany, -i-icar-general of Ogdensburg and
Burlington at;d one of the secretaries of the

Third Plenary Council of Baltimore, the decrees

of which he assisted m formulating. For 20
years Dr. Gabriels was rector of Troy Seminary
and for nearly 30 years its professor of dog-
matic theology. Church history and Hebrew.
On 21 Dec. i8qi. Pope Leo XTlt. appointed him
hishon of Ogdensburg and he was consecrated
at .Albany, N. Y., J May 1892. The diocese of

Ogdensburg at present (1905) has a Catholic
population of about 84,000; 121 priests; 13S

churches ; 16 parochial schools ; 5 hospitals ; 2

orphanages, etc. King Leopold of Belgium has
recently conferred upon him the decoration of
the Royal Order of Leopolds, in recognition of
the services he has rendered the Belgium Church
and people, particularly by his writings.

Gabriel's Insurrection, an attempted slave
rising near Rirhnmnd. Va.. in tSoo. bended bv
a slave named Gabriel, called also "General
Gabriel" and "Jack Bowler.'* He belonged to

a planter named Thomas Prosser, and was
about 24; tall, powerful, and noted as a fighter.

He drew about a thousand negroes into a plot
to attack Richmond by night, massacre the
inhabitants, seize tlic arsenal and arming them-
selves effectively, rouse a general insurrection.
One August niglit he collected his forces, armed
them with scythe blades, and marched toward
the city. Meanwhile a negro had disclosed the
plot ; James Monroe, then governor, had or-
dered out the militia ; a creek in Gabriel's way
proved to be unfordable, and hearing that the
citizens were in arms, the whole force dispersed
to the swamps and woods. They were hunted
out, and many hanged, including Gabriel.

Cade, Niels Wilhelm, nels vil'helm gii'de,

Danish composer: b. Copenhagen 22 Feb. 1817;
d. there 21 Dec. i8go. In 1841, by his overture
entitled, "Echoes of Ossian,' he gained in

Copenhagen the prize of the Musical Union.
He was supported during his studies abroad by
a royal stipend, and in 1844 was appointed to

succeed Mendelssohn in the direction of the
Gewandhaus concerts at Leipsic. In 1850 he
was appointed musical director to the king of
Denmark, and in 1876 received a life pension.
His works, which are Mendelssohnian in char-
acter, include seven symphonies, several over-
tures, sonatas, quintets, etc.; a lyrical drama,
'Comala' ; a religious cantata, 'The Crusad-
ers' ; an opera, 'The Nibelungen' ; etc.

Gadfly. See Horsefly.

Gadidae, gad'i-de, a family of fishes, the

cods, sub-order Anacanthini (spineless fishes),

with ventral fins attached to the breast or throat.

The body is rather long, a little compressed, and
covered with small, soft scales; the teeth are

in several rows; the gill covers, which are large,

have seven rays ; the median fins are generally

very large, and divided into several portions.

They are voracious fishes. They are found
chiefly in the depths of the colder seas, and
are largely used for the food of man. Fossil

remains are rare, but scattered bones have been
found as far back as the Eocene. See CoD

;

H.'\ui)0CK ; Ling ; etc.

Gadolin, t,a'd6-lcn, John, Finnish chemist:

b. Abo. Finland, 5 June 1760; d. Wirmo, Fin-

land, 15 -Aug. 1852. He studied chemistry under
Bergman and in 1797 was appointed professor of

chemistry in Abo — an office which he held till

1822, He devoted himseH to investigations on
mineral and metallurgic subjects. But the re-

search for which he is specially remembered was
upon a black mineral found in the porcelain

feldspar quarry at Ytterby, near Stockholm, by

.'\rhenius, of which an account had been pub-

lished in 1788. In 1794 he read a paper to the

Academv of Sciences, and showed that it con-

tained a' new kind of earth. Tliis discovery was
subsequently confirmed by Ekeberg. who called

the earth yltria, and the mineral gadolinite, after

its first investigator. The yttria was afterward

shown to be a mixture of several earths.

Gads'den, Christopher, American patriot:

h. Charleston. S. C, 1724: d. there 28 Aug. 1805.

He was educated in England: returned to the

United States in 1741 and later engaged in

business in Philadelphia ; was a member of the

first Colonial Congress which convened in New
York in October 1765, and was also a member

of the first Continental Congress which assem-
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bled in Philadelphia iti 1774. He joined the

American army as colonel at the beginning of

the Revolution, and was promoted brigadier-
general in 1776.

Gadsden, James, American diplomatist: b.

Charleston, S. C, 15 May 1788; d. there 25
Dec. 1858. He was graduated at Yale College
in 1806; served with distinction in the War of

1812 ; and afterward took part in the campaign
against the Seminole Indians. He was appointed
minister to Mexico in 1853, and on 30 Decem-
ber of that year negotiated the Gadsden Purchase
(q.v.), which fixed a new boundary between
Mexico and the United States.

Gadsden, Ala., town and county-seat of

Etowah County, on the Gadsden and Attalla

Union, the Louisville and Nashville, and other

railroads, 60 miles northeast of Birmingham.

It is dominated by Lookout Mountain, on the

north bank of the' Coosa River which gives its

name to the rich coal and iron mines in the

vicinity. There are several steam-mills which
manufacture considerable quantities of yellow-

pine lumber. Further industries include steel

and wire-nail mills, cotton mills, a pipe works,

a car and foundry establishment, a pressed-brick

plant, a cotton-seed oil mill and ginnery, and
coal and iron interests. There are 15 churches,

a national and a state bank, and two newspapers,

a daily and a semi-weekly. Pop. (1900) 4.282.

Gadsden Purchase, The, a tract of terri-

tory, embracing 45,535 square miles, which was
purchased by the United States from Me-xico in

1854. This region, which is bounded on the
north by the Gila River, on the east by the Rio
Grande, and on the west by the Colorado, was
acquired by treaty and the payment of
$10,000,000, and is now included in the southern
part of the Territories of Arizona and New
Mexico. It is called the Gadsden Purchase
after James Gadsden (q.v.). United States min-
ister to Mexico in 1853, by whom, in December
of that year, the treaty of sale was negotiated
with Santa Anna (q.v.). Issues growing out
of the execution of the treaty of Guadalupe-
Hidalgo (q.v.) made this negotiation a matter
of great importance, as well as a business of
much difficulty. Disputes had arisen concerning
the boundary line between Chihuahua and New
Mexico, involving the possession of the jNIesilla

Valley, of which, though claimed by the United
States, the Mexicans took armed possession.
The nth article of the treaty, imposing upon the
United States the obligation to restrain the In-
dian marauders on the Mexican frontier, had
been neglected, and the reclamations in conse-
quence amounted to between $15,000,000 and
$30,000,000. By Gadsden's treaty that article was
abrogated and a new boundary was agreed upon,
while Mexico also agreed to forego all claims
against the United States for damages on ac-

count of Indian depredations between the years
1848-53. The settlement of the boundarj' dis-

pute was considered in this country to be of
greater moment than the requisition of the
land, which was thought to be of little or no
value for cultivation ; and it was in the minds
of enterprising Americans that through this

region the Southern Pacific Railroad, already
projected, might find an advantageous route, as
in fact it did. In Mexico the transaction was
vigorously opposed, and on account of his

part in the sale Santa Anna, in 1855, was ban-
ished from his country as a traitor. On the
part of the United States, the Senate made some
modifications in the original treaty and then
ratified it. On 10 June 1854 it was finally pro-
claimed. Consult Haswell, 'Treaties and Con-
ventions.'

Gadsden Treaty. See .\xxexatiox ; G.\ds-

UEX PURCH.\SE.

Gads'hill, England, a hill near Rochester,
on the road from London to Gravesend. It is

commemorated in Shakespeare's play, 'Henrj'
IV.,' as the place where Falstaff had his en-

counter with the robbers, and an inn at the
place is called Falstaff's Inn. It is interesting

in modern times for Gadshill Place, opposite the
hill, which was long the residence of Charles
Dickens and was the home in which he died.

Gadski, Johanna, yo-han'na giidz'ke, Ger-
man opera singer: b. .A.nclam, Prussia, 1871.

She received her musical training in Stettin,

made her debut in opera in New York, and
appeared as Briinhiide and in numerous other
Wagnerian parts. She made a concert-tour in

America in i8g8-g.

Gad'wall, or Gray Duck, a migratory wild
duck {ChuulcUisinus slrcpaus) found on all the

four continents. It is less in size than the

mallard, and mainly black, brown, and white
in color. It frequents western marshes in small
flocks, but is rare east of the .Alleghany Moun-
tains. As a table delicacy it is highly prized.

Gaea, je'a, or Ge, je, in Greek mythology,
the goddess of the earth. She appears in Hesiod
as the first-born of Chaos, and the mother of

Uranus and Pontus. She also bore the Titans,

Cyclops. Erinyes. Giants, etc. As the vapors
which were suppo.sed to produce divine inspira-

tion rose from the earth. Ga?a came to be re-

garded as an oracular divinity ; the oracles at

Delphi and Olympia were believed to have once
belonged to her. Her worship extended over all

Greece, black female lambs being offered on her
altars. She was also the goddess of marriage,

and again of death and the lower world. At
Rome G;ea was worshipped as Tellus.

Uaedertz, ged'erts, Karl Theodor, German
poet: b. Liibcck 8 Jan. 1855. In 1S80 he ob-
tained a post in the Royal Librarj^ of Berlin,

of wliich he became chief librarian in 1900.

His poems in Low German include 'Julklapp'

(1879) and 'Fine Komodie' (2d ed. 1881). He
has also written several valuable monographs
on German poets and on the history of German
drama, his chief works in this field being
'Goethe's Minchen' (2d ed. 1888) : <Aus Fritz
Reutersjungen und alten Tagen' (3d ed. 1899) ;

'Emanuel Gcibel. Ein deutsches Dichterleben'

(1897): 'Bismarck und Renter' (1898); <Bei
Goethe zu Gaste' (1900) ; etc.

Gael, gal, the name of a branch of the
Celts inhabiting the Highlands of Scotland,
Ireland, and the Isle of Man. Gadhel, or Gael,

is the only name by which those who speak the
G^lic language are known to themselves. By
way of distinction the Highlanders of Scotland
call themselves Gael .Mbinnich (Gaels of Albin)
and the Celtic population of Ireland call them-
selves Gael Erinnich (Gaels of Erin). See
Celts.

Gaelic Language. See Celtic L.^xguagk
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Gaelic Literature. Although the oldest ex-

isting MSS. in Gaelic are of no earlier date than
the /th century, there is ample evidence that

the literature of the GkIs, not only the tradi-

tional but the written literature, is of much
greater antiquity. The internal evidence fur-

nished by the ancient sagas, songs and chron-

icles preserved in mediaeval manuscripts indi-

cates a regular development c.xlcnding from a
period antedating by many centuries the be-

ginning of the Christian era, down to a time

well within the compass of authentic history.

And both the internal and external evidence

point to the existence of a written as well as a
traditional literature long before the Gael came
into close contact with the civilization of the

other nations of Western Europe.
The G.ielic, or Gaedhcalg, language is an

Indo-European tongue, higlily inflected, and
rich in beautiful forms and euphonious combi-
nations. It is spoken in Ireland, the Highlands

of Scotland and the Isle of Man. Being a

Cehic tongue it is akin to the Brythonic group
of languages, the Welsh, Cornish and Breton,

and to the tongues, now extinct, spoken by the

Celtic peoples who occupied central Europe
before the extension of the Roman power. The
isolation of Ireland insured the development
of the language along lines peculiarly its own,
unaffected by outside influences. This is true

not only of those centuries before the dawn of

history, when the language was in the making,

but is true also of the later period when mo-
mentous changes were stirring the rest of Eu-
rope and the modern nations were springing

into being out of the fragments of the shattered

Roman Empire. This isolation made for the

development of a unique language and litera-

ture and it resulted, too, in the preservation

and development of those peculiar social condi-

tions, the record of which is now shedding

light on a period which would otherwise be

shrouded in darkness. The development of the

language is usually assigned by scholars to

three periods : Old Gaelic, from the earliest

time to about the end of the loth century, a.d. ;

Middle Gaelic, from the lllh to the 17th cen-

turj", and Jlodern Gaelic, from the 17th century

to the present day.

Iliough much of the old Gaelic literature

came down to mediaeval times in the form of

oral tradition it must not be supposed that it

is on that alone that its history is based. The
fact that the earliest writing extant can be
traced no further back than the /th century is

far from proving that previous to that time writ-

ing was unknown in Ireland. During the 8th. oth

and loth centuries Ireland, like the other na-

tions of Europe, suffered from the incursions

of the Danes and Northmen. These maraud-
ers landed on the coast, established themselves

in seaport towns, set up their own government

and raided the interior. Monasteries were
sacked and burned and. as in England, almost

every existing book and manu.script was burned

at their hands. That such manuscripts and
books existed before that time, however, is

amply proved. Ireland h.ad at that time been long

in touch with the rest of Europe and her

schools had supplied teachers and missionaries

to the western world for centuries. During
the Dark Ages, when continental Europe was
plunged in almost universal war, Ireland was the

home of the monastic schools, where the learn-

ing of the ages was preserved and the arts of

writing and illutninating were generously fos-

tered.

The present alphabet, which is a modifica-

tion of the Roman, was introduced, it is be-

lieved, by Saint Patrick wlicn he came in the

Sth century to preach Christianity. But the

art of writing was known before that. Many
inscriptions have been fotmd, especially in the

southern counties, in Ogam, a system of writ-

ing which was peculiar to the early Irish.

This script consisted of a series of short lines,

drawn either above, below or through a stem-
line. Each group of short lines represented a

letter, the letter being indicated by the number
and position, some being at right angles and
some being at acute angles W'ith the stem-line.

This stem-line was generally the angle between
two sides of a long upright rectangular stone.

The vowels were indicated by very small cuts

on the angle of the stone, but much larger

than points. The use of Ogam was not con-
lined to monumental inscriptions, for some
small metal articles have been found inscribed

with it, and the old sagas and chronicles con-
tain many allusions to Ogam writings on poets'

staves, the shields of warriors and other ar-

ticles. With the introduction of the modified

Roman alphabet the use of Ogam, was practi-

cally discontinued, although instances of its

occasional use have been discovered. In a Saint

Gall manuscript of the 9th century eight Ogam
sentences were discovered, and others as late

have been commented on by Zeuss, Nigra and
others. How Ogam was invented is still a pro-
found mystery, but it is certain that it is pe-
culiar to the Irish Gael and only found where
he settled.

The literary form in which the primitive

Gaelic genius chiefly found expression was the

.s.Ci'k/, or ursgciil—the saga or song-story—
partly in prose, partly in verse, which recited

the deeds of gods and demi-gods and heroes

in spirited and dramatic fashion. Of drama,
strange to say, no trace can be found in ancient

Ireland ; there is not a record of even a mys-
tery or a miracle play in the early Oiristian

days. But the romance began early and reached

a very advanced stage of development, probably
long before the art of writing was known. It

took the form of prose narrative, interspersed

with flights of spirited and highly imaginative

poetry. The 'Book of Leinster.' a MS. of the

I2th century, enumerates 187 of these romances
and the names of many more arc given in the

loth or I2th century tales of Mac Coise. Many
of these tales show evidence of accretions dur-

ing subsequent periods. Some of palpably pa-

gan origin, bear traces of Christian additions.

such as the legend of Ninl, the ancestor of the

Milesians, meeting Moses and the Israelites

fleeing from Pharaoh, with the miraculous heal-

ing of Xiul's infant son by the Hebrew prophet;

and the tale of the children of Eir, whose en-

chantment was to be ended by the ringing of

the first Mass-bell in Ireland. But in everj- in-

stance it is an easy matter to separate the ac-

cretions from the original talc and so recon-

struct the story in its primitive form.

The value to the antiquarian and student of

history of the material thus obtained is in-

calculable. For these old hero-tales give a
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vivid picture of the social life of the primitive of this cycle. Cuchulain, Conall Cearnach,
Celts, a history of the early stages of Celtic Deirdre, Naoise, Meve, Conor mac Nessa, Fer-
civihzation, that it is impossible to find else- gus mac Roigh, though of heroic stature, are
where. For although the entire of central En- yet human ; their deeds, and the motives for
rope, as well as the British Isles, was peopled those deeds, are human; and though the mar-
by Celtic tribes, the records of their civilization vellous and the preternatural are found there
have been obliterated everjwherc except in Ire- in as marked a proportion as in the 'Iliad' and
land. The Romans, wherever they planted their the 'Odyssey,' they do not dominate as in the
standards, introduced their own civilization, tales of the Klythological Cycle. This group of
wiping out of e.xistence whatever antedated romances is, without question, the finest in all

their coming, and their historians, writing of the ancient Irish literature. The period, which
the Roman conquests, measured everything by is identified by the annalists with the birth of
a Roman standard and found nothing worthy Christ and the beginning of the Christian Era,
of record in the culture of the barbarian, is associated chiefly with the long war between
Hence, practically all record of the continental Connaught and Ulster arising out of the mur-
Celt prior to his subjugation by the Roman der of the children of Usnach. This incident
has been lost. But the Roman legions never is recorded in one of the most beautiful and
secured a foothold in Ireland, and the Gaelic pathetic tales in the whole range of ancient
Celt worked out his own destin\- without inter- story-telling, the tale of 'Deirdre, or the Fate
ference. The record of this development is of the Children of Usnach.' Cuchulain, the
found in his traditional literature and is prov- Ultonian champion, is the great hero of this

ing a mine of invaluable material for the inves- cycle. Conall Cearnach, Ferdiad and ileve, the
tigator of conditions in ancient Celtic Europe, warrior-queen, are figures hardly less heroic.
The most important of these sagas resolve The most important of the romances of this

themselves into three distinct groups, repre- group is the 'Tain Bo Cuailgne,' or the 'Cattle-

senting three periods of the history of the race: Spoil of Cooley,' a tale that has proved a val-

The Mythological Cycle; the Heroic, or Red uable source of information for the antiquarian
Branch Cj'cle, and the Fenian or Ossianic from the light it throws on early Celtic life and
Cycle. manners. The 'Death of Conlaoch' is a curious

The Mythological Cycle.—In the oldest parallel of the story of Sohrab and Rustum.
Gaelic sagas the confusion of gods and men is Fenian or Ossianic Period.—Though Cuchu-
baffling. So thoroughly have the ancient deities lain is the great hero of the heroic age of the
been euhemerized that later generations came Gael, there is another of a later age who comes
to look upon them simply as earlier races of closer than he to the popular heart. Fionn, or
inhabitants. These romances tell the story of Finn, mac Cumhail, if one may judge by the
successive settlements of Ireland. They tell of affectionate reverence with which his name and
Partholan and his followers who were the earli- the records of his deeds are preserved in peas-
est settlers ; of Xemedh, who followed and pos- ant lore, is without question the most popular
sessed himself of the land ; of the Fomorians, of the traditional heroes. While the wonderful
who conquered the Nemedians and drove them achievements of the elder hero are familiar to

out; of the return some centuries later of the the scholar, those of Fionn are known to every
descendants of a part of the Nemedian force, unlettered peasant and are embalmed in folk
now known as Firbolgs, to dispute with their songs and folk tales without number. More-
former conquerors, and the subsequent return over, the whole body of Fenian story is inti-

of the descendants of another division of the mately bound up in the popular interest. Hyde
Xemedians, the Tuatha de Danaans, who in points out that for a period of from 1,200 to

turn became masters of the land, holding it 1,50a years these tales showed a most remarkable
tmtil the coming of the conquering Scots, or instance of continuous literary evolution. Cen-
Gaels, or Milesians as they are variously called, tury after century saw accretions in the form
The saga of the 'Battle of North Moytura' of stories and poems about Finn and the
tells of the fight between the Tuatha de Dan- Fenians, and there are to-day extant in Gaelic-

aans and the Firbolgs, which resulted in the speaking communities numberless stories that
utter defeat of the latter, who were driven into have never been reduced to writing in which Finn
the smaller islands. This story and the story is the central figure. This was never, at any time,

of the 'Battle of South Mo>-tura.* between the true of Cuchulain and the Red Branch Cycle.

Tuatha de Danaans and the Fomorians. abound Finn is distinctively the popular hero, the hero
in descriptions of the marvellous achievements who stands in the popular imagination for all

of the heroes and ends in the complete defeat that is heroic and patriotic.

of Fomorians. To this period belongs also the Like Cuchulain, he is the central figure of a
pathetic tale of the 'Death of the Children of cycle of romance, almost as important as the
Tuireann,' included by Hyde in 'The Three Red Branch Cycle. The Fenian Cycle, so-

Sorrows of Story-Telling.' called from the fact that it deals largely with
The Red Branch, or Heroic Cycle.—This the Fianna, or Irish Militia; or the Ossianic

group of tales deals with the history of the Cycle, from Ossian. or more properly Oisin,

Milesians, the warlike race which finally con- the son of Finn, who is credited with the
quered the island and held it until the coming authorship of many of the poems, comes nearer
of the English. Unlike the earlier tales, which than either of the other cycles to the limits of
palpably treat of a fabulous age and purely authentic history. These sagas treat of such
mythical persons and events, these romances historical personages as Conn of the Hundred
deal with a world which has an apparent basis Battles, Ard-Ri (High-King), whom the an-
of reality, despite the legendary character of nalists assign to the 2d century; his son. Art
many of the events there recorded, and of the the Lonely ; his grandson. Cormac mac Art
heroes who participate in them. The people (.\.D. 227, according to the «Four Masters ;»

Vol. 7— iS
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213, according to Keating") ; and his great-

grandson, Cairbrc of the LilTcy. Finn, himself,

is generally accepted as an historical ligure,

though much of myth and romance has been
woven into his history. The earliest, in point

of the chronology of the romances of this pe-

riod, is the tale of the 'Battle of Cnucha,' in

which Cumhail, the father of Finn, is killed

by Conn of the Hundred Battles. Thence
through a long cycle of romances the many
adventures of I'inn and his redoubtable band
of warriors, Oisin, his son, Oscar, his grand-
son, Caoilte, the poet, Diarmidh and many
another, arc related until in the 'Battle of

Gabhra,' which closes the series, is told how
Cairbre of the Liffey broke the power of the

Fenians forever.

The most fascinating, and when everything

is considered, perhaps the most meritorious of

the Fenian sagas is the 'Pursuit of Diarmidh
and Grainne.' Like the story of 'Deirdre,'

despite its antiquity the human appeal is almost

modern, so close docs it come to our own man-
ner of thought. It tells of Finn's suit for the

hand of Gr.iinnc, daughter of Cormac mac Art,

the High-King; Grainne's passion, developed
while the negotiations for her hand were in

progress, for Diarmidh of the Love-Spot, one
of Finn's warriors ; the flight of the pair and
the pursuit of the vengeful Finn.

Miscellaneous Romances.—Besides the sto-

ries of the three main groups above enumer-
ated, there is a considerable number of sagas,

some as old as those of the Red Branch Cycle,

and some more recent, which cannot well be in-

cluded under any of these headings. The most
important is the 'Bruidhean of Da Dcrga,' a
Leinster tale of the Red Branch period; and
others that fall under this same heading are:

'The Dream of Mac Conglinne,' a satire full

of an irresistible humor; the 'Vovage of Mael-
duin' and tlie 'Battle of Moy Rath.'

Early Christian Period.—With the coming
of Cliristianity came a new phase of Gaelic lit-

erature. Saint Patrick and his followers found

a soil ready to receive the seed of Christianity.

Theirs was a bloodless conquest, and although
the Bardic Schools struggled long against the

innovation of Christianity they at length suc-

cumbed and the subsequent literature of Ireland

is thoroughly Christian and largely devotional

in tone. Saint Patrick himself was a man of

works rather than a man of letters, and yet it

is to him that the earliest literature of Cliris-

tian Ireland and, if we except the Ogam in-

scriptions the earliest authentic writings now
in existence can be traced. Of the 'Canon
Phaidraig,' or 'Patrick's Testament,' a MS.
copy of the late 8th or early 9th century is still

in existence, and this, it has been demonstrated,

was made from an older copy in the Saint's

handwriting. The authenticity of 'Saint Pat-

rick's Confession,' which, strictly speaking, is

not a confession but an apology, has been ques-

tioned, but it is vouched for by such eminent
authorities as Stokes, Todd, and Hyde. These
two works, it is true, are in Latin and might
be excluded from a consideration of purely

Gaelic literature, but as they are the first literary

utterance of Christian Ireland, they are worthy
of note, despite the alien tongue in which they

are written. This objection, however, does not

apply to the 'Epistle to Coroticus' and 'The

Cry of the Deer,' two compositions in Gaelic

which are also attributed to Saint Patrick.

Seachnall, a nephew of the great apostle, is

looked upon as the first Christian poet in Ire-

land, although he, too, wrote in Latin.

Biography, chronicle-history and genealogy

make up a large part of the remains of Gaelic

literature and, as might be expected from the

fervor with which the Irish adopted Chris-

tianity, the literature of this period is rich in

lives of the saints. It is appropriate, too, that

among the earliest we should tind lives of Saint

Patrick. The 'Book of Armagh' contains two
very early biographies. There are many
otliers, but the most important is the 'Tripar-

tite Life,' the MS. of wbicli, written in ancient

Gaelic, was discovered by O'Clery, one of the

"Four Masters,* early in the 17th century.

This «Life» might, perhaps, be more fittingly

described as a group of three semi-historical

homilies on the life of the Saint. Saint Colum-
cillc (5^1-597). after Saint Patrick the most
renowned of the early churchmen, contributed
generously to the Gaelic literature of this period.

His Gaelic poems voice an ardent patriotism,

those written after his exile to lona especially

breathing a passionate love for the land of his

birth. The same century that knew Saint
Columcille boasts of another great churchman
and writer. Saint Brendan the Navigator,
founder of the famous abbey and school of

Clonfert. Saint Brendan is the reputed author
of the 'Navigatio Brendani,' a tale of marvellous
romance, the influence of which was felt

throughout Europe. MS. copies of it may be
found in many monasteries on the continent,

and it has been edited and annotated in many
tongues. Giraldus Cambrensis (ii46?-i220?)
alludes to it as being well known in his time.

The life of Saint Brendan in the 'Book of Lis-

more' tells of his setting out in three vessels

in search of an isle in the west which was to

be a land of promise, probably the Moy Mell
and Hy Brassil of the ancient pagan legends.

But it must not be supposed that the making
of literature in Ireland was confined to the
churchmen. The arts of poetry and prose com-
position flourished after, as before the coming
of Christianity and the race of bards did not
die out for many centuries. Notable among
those who flourished prior to the period of the
Danish incursions was Eochaidh, better known
as Dalian Forgaill, a contemporary of Saint
Columcille. He was Chief Ollamh of Ireland,

a dignity which on his death devolved on his

pupil, Senchan Torpeist. Others, equally as
important, were Ccrnfacladh (c. 678) and
Angus Ceile De. or the Culdee. The 'Saltair

na Rann,' a collection of 162 poems in Early
Middle (jaelic, giving a rather fanciful account of
the creation of the world and the fall of Adam
and Eve, was long attributed to Angus, but
later research by Whitley Stokes has shown
that it could not have been written earlier than
1000.

Danish Occupation to Norman Invasion.—
Despite the continual warfare and waste of life

and property that marked the two or three cen-
turies of Danish occupation of Ireland, litera-

ture and learning flourished. Cormac mac
Culinan (d. 908), king, and bishop of Cashel;
statesman, ecclesiastic, poet and scholar, is the
most eminent figure at this stage of Gcelic lit-
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erarj- development. 'Cormac's Glossary' is the nan and Peregrine 0"Clery, compiled that great-

earliest attempt at a comparative vernacular est of all medijeval Irish chronicles, the 'Annals
dictionary made in any langxiage of modern of the Four Masters.' This work, covering
Europe. It is valuable not only as at* example the whole field of Irish history, legendary

of early scholarly effort, but also for the light and authentic, is the most comprehensive and
it throws on pagan customs, on law, history exhaustive record of the kind in the language,

and romance. The 'Saltair of Cashel,' also the Others equally eminent were Duald mac Firbis,

work of Cormac, has been lost. Others of the genealogist ; and Geoffrey Keating, theolo-

lesser fame have left examples of their work, gian, poet and historian, whose 'History of Ire-

the most noted of them being Cinaeth O'Harti- land' is a model of Gaelic prose. Keating, in

gan, Eochaidh O'Flynn and ^lac Liag, bard tp one sense the greatest of these, was the first

King Brian Boroimhe, the monarch who in the to depart from the dialect of the learned, the

decisive battle of Clontarf (1014) defeated the ancient bardic idiom, and write in a popular
Danes and broke forever their power in Ire- style. All his predecessors were learned men
land. i\Iac Liag and Errard mac Coise are writing for the learned few : he, a learned man
credited with the joint authorship of the val- writing for the many. His history was the

liable chronicle, 'The Wars of the Gael with most popular book ever written in Gaelic. In
the Gaill' (i. e. Norsemen), the accuracy of his poetry, as in his prose, he was an innovator
which has withstood some very remarkable and was the first to depart from the ancient

tests of modern scholarship. Clontarf saw the metres.

end of the Scandinavian power in Ireland, and The metrical systems of the old bardic
the nth and 12th centuries witnessed a great schools were intricate and elaborate and, tech-

revival of learning. The industrial arts, archi- nically, had reached an advanced stage of de-
tccture, letters all flourished, and it is to this velopment centuries before. The underlying
period that we are indebted for the three most principle was not alliteration as in Anglo-Saxon
important relics of Celtic literature now in and other Teutonic verse; or quantity as in the
existence : the 'Leabhar na h-Uidhre,' the metres of the Classic tongues, but a consonan-
'Book of Leinster' and the 'Book of Hymns.' tal rime, based on a division of the consonants
Tighearnach, Abbot of Clonmacnois, the great into groups, any consonant in a particular
annalist, and Flann, head-teacher of the school group riming with any other consonant in that
of Monasterboice, chronologist and poet, are group. The syllables, too, were reckoned, but
the most eminent individual figures. Irish without regard to stress. It was an intricate

scholars travelled to the continent and left system and ease of composition according to it

the impress of their learning on many a Euro- could be acquired only after years of arduous
pean school. labor over its technicalities. But with the

Arrest of Development and Subsequent Re- breaking up of the bardic schools in the 17th

viz'als.—With the Norman invasion in 1169 century came the introduction of a new verse-
came the arrest of development. Hitherto form in which accent and not syllable was the
wars, whether between the septs or with for- unit of measure and in which vowel rime took
eign invaders, did no lasting injury to the the place of consonantal. The change was al-

intellectual or aesthetic development of the most instantaneous and with the introduction
race, but with the coming of the Normans be- of the simpler form the whole nation seemed
gan a period of decay that lasted for four cen- to burst into song. The new method was elab-

turies. The tradition of poetry was kept alive, orated and developed until the rime affected

but no great names illumine the record, and it every accented syllable in the line, with a re-

is not until the beginning of the 17th century suit that was wonderfully melodious. "The
that we find a reawakening of the literary Gaelic poetry of the last two centuries both in

spirit. With this period came the last great Ireland and in the Highlands," says Hyde
outburst of classic Gaelic poetry. Teig mac 'Literary History of Ireland,' 1903. p. 542),
Daire is looked upon as the last of the classic <cis probably the most sensuous attempt to con-
poets and the greatest of his time, although vey music in words, ever made by man. It is

Lughaidh ua Clerigh, with whom he engaged absolutelj- impossible to convey the luscious-

in a notable controversy ("The Contention of ness of sound, richness of rhythm, and per-
the Bards"), is also conspicuous for the merit fection of harmony, in another language,
of his poetr\-. Others whose work has sur- Scores upon scores of new and brilliant metres
vived were Teig Dall O'Higin and Eochaidh made their appearance."
O'Hussey. Eighteenth Century and After.—The l8th

This period, too. saw some of the earliest century was a period of persecution, and with
and most notable achievements in the field of the means of education and the opportunities
antiquarian research and compilation of an- for bettering themselves denied them, the Irish

nals. Chronicle-history and genealogy had people found an outlet for their feeling only in

been favorite fields of literary effort for the song. The number of poets produced is al-

Gacl from the earliest time, but this period most countless, but a few names, such as David
brought to the ancient labor the resources of O'Bruadar, John O'Neaghtan, Torlogh O'Caro-
medixval scholarship and the habit of study Ian. Tadhg Gaoloch O'SuUivan. Donough Mac
bred in the monastery. Among the chroniclers Conmara, and Brian Mac Giolla IVIeidhre, are
of the 17th century we find men of acknowl- worthy of special mention. But with the l8th
edged learning and skilled in antiquarian re- century the history of Gaelic literature practi-

search. such men as Brother Michael O'Clery, cally ends. Through the early years of the
the learned Franciscan, who compiled the igth century the struggle to preserve it was
'Reim Rioghraidhc' ("Succession of Kings") kept up. but the famine, coming as the climax
and the 'Leabhar Gabhala' («Book of Inva- of a long series of calamities, put an end to it.

sions"); and who, with O'Mulconry, O'Duige- Such men as O'Curry, O'Donovan, Petrie, and
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Todd; such societies as the Ossianic Society

and the Society for the Preservation of the

Gaehc Language, hibored for the salvation of

the tongue, but it was not until the great popu-
lar movement of the last two decades of the

century that any real progress was made. The
Gaelic League has during that time stirred the

nation to a sense of its impending loss and as

a result the study of the language has been
taken up with enthusiasm not only in Ireland

but in the United States, South America and
Australia. Although this movement, which is

purely popular and patriotic and has for its

object the restoration of the language and the

literature, is distinct from the scholarly interest

shown by such scholars as Zeuss, Zimmer,
Kuno Meyer, Windisch, D'Arhois de Jul)ain-

ville, Whitley Stokes, yet its indebtedness

to the researches of these investigators is un-
questionable. That indebtedness is greater,

however, to men like Dr. Douglas Hyde, Dr.

Sigerson, Rev. Eugene O'Growncy, Rev. P. J.

Dineen, Rev. Peter O'Leary and others, who
couple with thorough scholarship an enthusi-

asm that makes their efforts doubly effective.

Dr. Hyde is a poet of undoubted gifts, with a

command of Gaelic and the intricacies of its

metres as sure as is his command of English,

and a prose writer of equal fluency in both lan-

guages. Father O'Growney's series of text-

books is the standard course in most of the

classes, and the others have contributed gener-

ouslv to the product of the new school.

BibHogrnl'liy.—Hyde, 'A Literary History of

Ireland' (3d ed. New York and London 1903) ;

*Love Songs of Connaught' ( London 1895);

'Religious Songs of Coimaught' (Dublin

1906); Joyce, 'Ancient Social Ireland' (2 vols.

London and New York 1903); Stokes and
Strachan, 'Thesaurus Palsehibernicus' ; Siger-

son, 'Bards of the G.-el and Gall' (London

1907, 2d ed.) ; Stokes, 'Irish Lives' and 'Three

Middle Irish Homilies'; Thurneyscn, 'MiUel-

irische Verslehren' ; Stokes and Windisch,

'Irische Texte' (Leipzig T881-1900) ; O'Grady,

'Silva Gadelica' (London 1892). Numerous
texts can be found in the Revue Ccltiqiic, the

Zcitschrift fur Ccllischc I'Iiiloloi:ir,{\K Anccdota
Oxonicnsla, and the Irish Text Society, the

Irish Archaeological Society, the Celtic Society

and the Royal Irish .-Xcademy.

TlI0M.\S G.XFFNEY T.XAFFE,

Instructor in English, College of the City of

Nnv York.

Gaeta, g;i-a'ta (Cajcta of the Latins'), a

city and seaport of Italy and one of the most

strongly fortified maritime cities of the country,

located in the province of Caserta on the Gulf

of Gaeta. 74 miles by rail northwest of XapKs.

It is picturesquely situated on an abrupt prom-
ontory projecting into the Mediterranean and

connected with the mainland by a low and nar-

row isthmus protected by solid walls. On the

summit of the promontory stands the circular

tower D'Orlando, said to be the ancient mauso-
leum of Lucius Munatius Plancus, friend of

Augustus. Many interesting classic remains

have been found in Gaeta, includmg a fine mar-
ble vase by the Athenian scupltor Salpione. the

ancient campanile of the Cathedral of Saint

Erasmus and the remains of a Roman theatre

and a Roman ampitheatre. The citadel, which

is of great strength, contains in its tower the

tomb of the Constable Bourbon.
The inhabitants of Gaeta derive their chief

profits from the lisheries and their coasting-

trade in oil, wine, and fruit—principal produc-
tions of the surrounding country. Cajeta, an-

cient name of Gaeta, derived its origin, accord-

ing to Virgil, from its being the burial-place

of Cajeta, the nurse of ^Eneas. On the dis-

memberment of the Roman empire, Gaeta be-

came a centre of civilization and connnercial

prosperity, and gained still more importance
after the decadence of the eastern empire. It

successively withstood the invasions of the bar-

barians and the Lombards and Saracens. Both
in ancient and modern times, Gaeta has sus-

tained remarkable sieges, and receiUly it has

been the theatre of several intere.--ting events.

In 1 134 it fell before Roger H. and was an-

nexed to the Norman Kingdom of Sicily. In
1806 it was defended for six months by Prince
Ludwig von Hessen-Philippsthal ag.iinst the

forces of Massena. P'rom 1848-50 it was the

refuge of Pope Pius IX., when the revolution

at Rome compelled him to retire. In i860 after

the defeat of the Xeapolitans on the Volturno
by the forces of Garibaldi, Gaeta was the last

stronghold of the Bourbon dynasty of Xaples,

and after a protracted siege lasting from No-
vember i860 to 13 Feb. 1861 Francis II. of
Naples surrendered the city to Gen. Cialdini.

Pop. about 6,000.

Gaff, in a ship or boat, spar or a sort of
boom to which the head of a fore-and-aft sail

is bent, such sail having its foremost side made
fast by rings to the mast, and its lower edge,

in most instances, held straight by the boom
proper. 'Hie thick end of the gaflf is constructed
with «jaws>> to pass half round the mast, the

other half being inclosed by a rope or wire;
this serves to keep it close when the sail is

hoisted or lowered. The jaws are usually made
by fastening two pieces of wood by means of
bolts to the thick end of the gaff, the forward
side of these pieces being hollowed out in the
form of a semicircle so as to fit snug to the

mast but sufficiently loose to allow of free

play for the hoisting and shifting of the sail.

Lately these jaws have been made entirely of
metal, chiefly bronze. The after end of the gaff

is called the "peak.» because it is usually raised
much higher than the jaws when the sail is set.

The ropes used in hoisting and lowering the
gaflf are called "halyards.') the rope for raising

the peak being designated the «peak-halyard»
and that near the «jaws» or "throat'i the
"throat-halyard," "spankers" and "trysails"

are the only ones which have gaffs in square-
rigged ships, but these gaflts do not ordinarily
lower or hoist and in place of jaws have eyelets

holding the forward end to the mast or to a
traveler working on a batten to the mast. The
latter method, however, is preferable as the
gaft m.iy be lowered when the sail is reefed.

Gag-rules, a series of rules adopted 1836-44
by the House of Representatives, to pre-

vent the reception of anti-slavery petitions and
check the possibility of debate on the subject.

No other measure created more virulent de-

bate. The Constitution forbids Congress to

pass any law "abridging the right of the peo-
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pie to petition tlie government for a redress of
grievances," and impliedlj- to refuse to receive
petitions, as an unheard petition is a nullity.

From 1831 on, the abolition societies rained pe-

titions on Congress, urging the abolition of
slavery in the District of Columbia, over which
it had complete legislative power. They were
referred to the commitee on the District, which
at first reported adversely, then ceased to report

at all, despite complaints. The 24th Congress,
1835-6, laid them on the table instead; but in

both Houses there soon arose an outcry to bar
them from congressional cognizance alto-

gether. In the Senate, Calhoun on 7 Jan. 1836
moved not to receive two such petitions, on the
ground that the South must in the end be worn
out and degraded by having constantly to justify

its institutions, before a body which had no
jurisdiction over them anywhere; but after two
months' debate, it was voted to receive them and
they were immediately rejected, which remained
the rule thereafter. In the House, on 8 Feb-
ruary, Henry L. Pinckney of South Carolina

moved that all the petitions be referred to a
select committee, under instructions to report

that Congress could not constitutionally inter-

fere with slavery in the States, and ought not
to do so in the District; on 18 May the com-
mittee so reported, with another resolution that

all petitions relating to slavery be laid on the

table without action or reference. Under the

previous question both resolutions were passed
25-26 May; the last 117 to 68, John Quincy
Adams refusing to vote and denouncing them
as a violation of the Constitution, the rules of
the House, and the rights of his constituents.

Thereafter Mr. Adams, as the champion of the
right of petition, became involved for years in

an endless struggle against the "gag." On 18

Jan. 1837 this struggle was renewed. The furi-

ous scenes in which Mr. Adams was pitted

against nearly all the rest of the House are
among the most picturesque in American history.

On 21 Dec. 1837, John M. Patton of Virginia
moved and secured the passage (122 to 74)
of a resolution to lay on the table without
debate, reference, or action, all papers concern-
ing slavery in any State, "District or Territory"
of the United States. Adams again denounced
it and refused to vote. On 11 Dec. 1838 the
*Atherton Gag" was moved by Charles J. Ather-
ton of New Hampshire, and passed 126 to 73;
it was the same in essence as the others. On
21 Jan. 1840 the House adopted as its 21st
Rule that no paper praying the abolition of slav-

ery or the slave trade should in future be re-

ceived by the House or entertained in any
manner. But this only passed by 114 to 108;

the refusal of the right of petition was incensing

the North, and forcing even Democratic repre-

sentatives to protest. Thereafter at every ses-

sion, in adopting the rules, Mr. Adams moved lo

strike out the 21st; the violence of the assaults

on him increased, but the majorities against

him decreased. At the special .session of 1841
his motion was carried on a motion to adopt the
rules only for 10 days, but reconsidered and
defeated. Finally, on 3 Dec. 1844 a motion to

lay his motion on the table was lost by 104 to

81, and the 21st Rule was abolished by 108 to 80.

Nothing of the kind was again attempted.
Since 12 Dec. 1853 petitions are no longer pre-

sented in the House, but handed to the clerk.

Gage, Frances Dana Barker, American re-

former : b. Marietta, Ohio, 1808; d. 1S84. In
Ohio, and later at St. Louis, Mo., she appeared
as a lecturer on total abstinence, women's rights,

and anti-slavery, and underwent the many un-
pleasant experiences then the lot of abolitionists.

She served as a nurse in the Civil War, and
wrote over the signature "Aunt Fanii}-."

Gage, Lyman Judson, American financier

:

b. De Kuyter, N. Y., 28 June 1836. He removed
to Rome, N. Y., in 1848, and was educated at the

Rome Academy. He worked in the Oneida
Central Bank 1853-5, when he went to Chicago,
becoming a clerk, and later, bookkeeper and
cashier of a planing-mill company. In 1868
he became cashier and in 1891 president of the
First National Bank of Chicago. He w^as the
first president of the Board of Directors of
the World's Columbian E.xposition, and several
times president of the American Bankers' Asso-
ciation and the Civic Federation of Chicago.
On s March 1897 he was appointed secretary
of the treasury, by President McKinley ; in 1901
was reappointed ; resigning in March 1902. He
received the degree of LL.D. from the New
York University 4 June 1903. He was the
originator of the movement for civic reform
which started in Chicago under his inspiration
and became a national influence. He wrote the
platform of the Economic Conferences, a unique
feature of Chicago's social organization, where
Republican and Democrat, rich and poor, con-
servative and anarchist, meet for debate and
exchange facts and theories.

Gage, Matilda Joslyn, American woman
suffragist: b. Cicero, N. Y., 24 March 1826; d.

18^ March 1898. She was secretary to the State
Woman Suffrage Society of New Y'ork in

1869-70, was later for nine years its president,
and in 1875-6 president of the National Woman
Suffrage Association. She was president of the
Woman's National Liberal Union in 1893, pub-
lished and edited (1878-81) the 'National Citi-

zen,' and wrote a 'Woman's Rights Catechism*
(187c); 'Woman as an Inventor* (1871);
'Woman in Church and State' (1893).

Gage, Thomas, English general: b. 1721;
d. 2 April 1787. In 1755 he accompanied Brad-
dock's ill-fated expedition as lieutenant-colonel,
and as brigadier-general became in 1760 military
governor of Jilontreal, and in 1763 commander-
in-chief of the British forces in America. His
inflexible character led the government to re-

gard him as well fitted to end the disturbances
in the American colonies. In 1774 he was nom-
inated governor of Massachusetts, a post of
peculiar difficulty, and his enforcement of the
rigorous decrees of Parliament brought matters
to a climax. On the night of 18 .\pril 1775 he
despatched an e-xpedition to seize a quantitj' of
arm^ which had been stored at Concord ; and
next day took place the memorable encounter 01
Lexington, which announced that the Revolu-
tion had begun. The battle of Bunker Hill
(q.v.) made him unpopular. For a short time
he was commander-in-chief in America, a post
he soon resigned to return to England.

Gahnite, ga'nit. "zinc spinel," is essentially
a zinc-alumiuate, Zn .\1:04. The variety auto-
molite has this formula: in kreittonnite the zinc
is in part replaced by ferrous iron and mag-
nes'um, and the aluminum by ferric iron. 'The
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variety dy?luite is similar except that manganese
is present instead of magnesium. Gahnite usu-

ally occurs in octahedrons of a black, gray, dark-
green, or brown color, with a hardness of 7.5 to

8. Its most important localities arc in Sweden,
Bavaria, and Sussex County, New Jersey.

Gail Hamilton. Sec Dodge, Mary Abig.ml.

Gaillard, i-'ii-ya, Claude Ferdinand, French
painter and engraver : b. Pans, France, 7 Jan.

1834; d. there 19 Jan. 1887. He was - pupil

of Leon Cogniet, and studied painting and en-

graving at Ecoie dcs Btau,x-.\rts. In 1856 he
gained the Prix de Rome. .-Kmong his pictures

are: <The Education of Achilles' (1863); 'St.

Sebastian* (1876); 'Christ at the Tomb'
(1877), besides several portraits, and s ne
copies of old masters. His principal engraved
portraits are: 'Chateaubriand,' 'Monscigncur
Bouvier,' 'Count of Chambord,* <Monseigne .:

Merode.' 'The Plates of St. Sebastian,' ( f one

of Botticelli's 'Holy Families,' and of the 'Man
With the Pink,' of Van Eyck, rank among tlu

masterpieces of modern engraving. Gaillard

gained three medals for engraving and one for

painting, and was decorated with the cross of

the Legion of Honor in 1876.

Gaillardet, ga-yar-da, Theodore Frederic,
French dr.iinatic author: b. .\uxerre ' 7 April
1808; d. Plessis-Bouchard 12 Aug. 1882. He
practised law at Tonnerre. He sent a drama to

the Porte Saint-Martin, which partly rewritten
by Alexander Dumas, the elder, and signed by
him, achieved an enormous success as 'La Tour
de Nesle,' 28 May 1832. This led to a duel
with Dumas, Gaillardet afterward gaining a
lawsuit which permitted him to place his name
as one of the authors of the piece. He is the

author of two other plays, 'Slruensee ou le

Medccin de la Reine' (1832), and 'Georges ou
le Criminel par Amour' (1833). He also wrote
from private papers found at Tonnerre, and the

archives of foreign affairs, the 'Memoires du
Chevalier d'Eon' (1836, new edition 1866).

Coming to New York in 1830 he founded the

'Courrier des Etats Unis.' a French newspaper
which he edited until 1848 and which is still

published. He returned to France later and
served on the editorial staff of the 'Presse.'

Gailor, Thomas Frank, American Protes-
tant Episcopal bishop; b. Jackson, Miss., 17
Sept. 1856. He was graduated from Racine
College, Wis., in 1876, and from the General
Theological Seminary, New York, in 1879. En-
tering the ministry he was rector of the Church
of the Messiah, Pulaski, Tenn., 1879-82; and in

1882 became professor of ecclesiastical history
in the University of the South, Sewanee, Tenn.
In 1893 he was consecrated bishop-coadjutor of
Tennessee, and in 1898, on the death of Bishop
Quintard, became bishop of Tennessee. His
writings include : <A Manual of Devotion' ; <The
Apostolical Succession'; 'Things New and
Old' ; *The Trust of the Episcopate.'

Gaines, Edmund Pendleton, .\merican
army officer : b. Culpepcr County, \'a., 20 March
1777; d. New Orleans 6 June 1849. He was
ippointed second lieutenant in the Sixth Regi-
ment, United States Infantry, in 1799, in 1805
became collector of customs of the port of
Mobile, .\la., and received the rank of captain
1807. Serving through the War of 1812, he

became brigadicr-gcncral in 1814, commanding
at Fort Erie, in Augu.st, until wounded. He
afterward became brevet major-general ; cum-
mandcd the Southern Military District during
the first war against the Seminoles 1817, the

Western District 1821, being wounded in the

second war with the Seminoles in 1837, and
the Department of the Southwest when war was
declared with Mexico.

Gaines, Myra Clark, American claimant:
b. New Orleans iS 15 ; d. 1885. She was a
daughtLr of Daniel Clark, who emigrated from
Ireland to New Orlcims at\d inherited his uncle's

property there in 1799. He was supposed to have
lived a bachelor, but it was known that he was
the father of two daughters by a French woman
of great beauty. He died in 1813; his will gave
his property to his mother. In 1830 letters were
found detailing the circumstances of Myra's
birth; in 1832 one that gave an account of a
will made by her father in 1813, in which he
acknowledged her as his legitimate daughter and
bequeathed her all his property. She then began
her remarkable litigation, first to establish her
legitimacy, then to secure her father's estate.

The supreme court of Louisiana pronounced
her legitimate and his lawful heir in 1856. Sub-
sequently, the United States Supreme Court
decided that the facts of her father's secret mar-
riage in Philadelphia and her own legitimacy
were fully established. Then began the struggle
to secure possession of the estate. She filed a
bill in equity in the United States Supreme
Court in 1856, and a favorable decision was ren-
dered in 1867. In 1861 the property in New
Orleans was valued at $35,000,000, and previous
to 1874 she obtained $6,000,000. Appeals and
counter-suits were in progress at the time of
her death in 1885. She married W. W. Whitney
in 1832, and at his death Gen. Edmund P.
Gaines, in 1839.

Gaines' Mill, Battle of. .\fter the battle of
Mecbanicsville or Beaver Dam Creek, 26 June
1862, McCall's division was withdrawn from
the field of its victory, and Gen. Fjtz John
Porter, with it and the Fifth corps, took up a
defensive position near Gaines' Mill, east of
Powhite Creek, a small stream flowing into the
Chickahominy. Porter's corps and McCall's di-

vision, numbering in all about 20,000 infantry
and artillery and 2,500 cavalry, were the only
Union troops north of the Chickahominy, the
rest of McClellan's army being south of it.

Porter's line was formed in the shape of a semi-
circle, its left resting in the low ground near
the Chickahominy, with its right bending around
.south of Old Cold Harbor. The line was nat-
urally strong, and was strengthened by rifle-pits,

by felling trees in front of them, and by piling

rails and such other material as was at hand.
The east bank of the creek was quite high and
the slope to the creek was covered with brush
and timber. The line covered several of the
bridges over the Chickahominy, and through the
centre and right ran the roads from New Cold
Harbor and Old Cold Harbor to Dispatch
Station. Sykes' division of the Fifth corps was
on the right, and Morell's division on the left,

with McCall's division in reserve. Gen. Cooke,
with three small cavalry regiments, watched the
left. The line was somewhat too extended for

the number of troops Porter had at his disposal,

but these were well posted and his artillery
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placed in good positions, sweeping the ground
in front. On 27 June the Confederates ad-
vanced upon Porter's position, A. P. Hill and
Longstreet from the west, Jackson and D. H.
Hill from the northwest. A. P. Hill led the
advance from Mechanicsville, and on reaching
Powhite Creek, near Gaines' Mill, at noon,
Gregg's South Carolina brigade was so stoutly

resisted- by the 9th Massachusetts, holding an
advanced position, that Hill was checked and
compelled to deploy a large force to push the
Massachusetts men back, which consumed the

time until 2 p.m. Meanwhile the other divisions

had come up, Longstreet on A. P. Hill's right,

Jackson, Ewell, and D. H. Hill in the order
named, on A. P. Hill's left. The main battle

began a little after 2 o'clock with an impetuous
assault by A. P. Hill on Porter's left division,

and resulted in Ihe final repulse of Hill with
great loss. Longstreet came to his support,

Jackson and D. H. Hill closed in on Porter's
right, and for nearly two hours Porter's entire

line was successively assailed and pressed at

ever}' point, but held firm, so firm that Gen. Lee
thought that "the principal part of the Federal
army was on the noi'th side of the Chickahom-
iny" and "apparently gaining ground." McCall's
division was placed in line ; all fought well and
were admirably handled ; but there were not
enough of Porter's men long to withstand the
energetic and continued pressure of 57,000 Con-
federates at all parts of the line. At about 4
P.M. Slocum's division of Franklin's corps
came on the field from bej-ond the Chickahom-
iny ; its three brigades were separated and dis-

posed of in weak places on the line, and the
general attack was repulsed about 5 p.m. A
few minutes later another attempt was re-

pulsed, the Union line holding fast and not
yielding a foot. The Confederate forces were
now all up; Whiting's division had come to the
relief of A. P. Hill ; and Stuart, with his

cavalry and artillery, opened heavily on Porter's
right. Gen. Lee now ordered a general advance,
which was responded to in a most gallant man-
ner. Porter's lines were fiercely assaulted ; parts

remained firm, but other parts gave way, and
soon all gave back, losing 22 guns and some
2,800 prisoners. Some of the commands fell

hack in much confusion ; others retired in good
order, upon the brigades' of French and Meag-
her, of Sumner's corps, which had crossed the
Chickahominy, and now assisted in checking the
Confederate pursuit. During the night the
Union troops crossed to the south side of the
Chickahominy, destroyed the bridges behind
them and joined the rest of the army in its re-

treat to Harrison's Landing on James River.
The entire number of Union troops engaged
was about 34,000: the loss was 894 killed, 3,107
wounded, and 2,836 missing, an aggregate of
6.837. The number of Confederate troops en-
gaged was about 57.000, of whom 8.751 were
killed and wounded. Consult; 'Official Rec-
ord?. > Vol. XL: Webb, 'The Pininsula' : <Mc-
Clellan's Own Story* : the Centurv Company's
'Battles and Leaders of the Civil War,* Vol. IT.

E. A. C-\RM.\N.

Gainesville, Fla., city and county-seat of
Alachua County, on the Gainesville and Gulf,
the Florida Central and Peninsular, and other
railroads, 60 miles southwest of Jacksonville.
Owing to its temperate climate it is a favorite

invalid winter resort. Its industrial interests

are chiefly agricultural ; fruit growing, especially

oranges, is largely carried on. Pop. (1900)
3.633-

Gainesville, Ga., city and county-seat of
Hall County, on the Gainesville, and the Rich-
mond & Danville R.R.'s, 53 miles northeast of
Atlanta. From its situation at the summit of
the Chattahoochee ridge, and owing to the nu-
merous mineral springs in the vicinity, it is a
much-frequented health resort. The educational
establishments include Gainesville College and
the Georgia Seminary. There are milling indus-
tries and manufactures of machinery and cars,

and the city owns its electric lighting plant and
waterworks. Pop. (1900) 4,382,

Gainesville, Texas, city and county-seat of
Cooke County, on the Missouri, K. & T,, and the
Gulf, C. & S. _F. R.R.'s., 65 miles north of Fort
Worth. This is the centre of an important agri-

cultural and stock-raising district. It has large
meat-packing establishments and manufactures
of flour, foodstuffs, cotton-seed oil, carriage
works, hide and leather factories, and pressed-
brick works. The town was first settled in 1851,
and was incorporated in 1873. It was governed
under^ a new charter in 1879 with a mayor and
council elected by popular vote every two j'ears.

Pop. (1900) 7.874.

Gainsborough, ganz'bur-6, Thomas, Eng-
lish painler : b. Sudbury, Sufi^olk, May 1727

;

d. London 2 Aug. 1788. He was the son of a (

wool manufacturer, and was educated under his ';

uncle in the grammar-school of his native town.
,

His artistic genius early displayed itself, and
for a time he studied art in London under the
French engraver Gravelot, and afterward under
Frank Hayman. He married at 19, and in 1760
took up his residence in Bath, where he soon
acquired a leading position as a portrait painter.

He sent pictures to the exhibitions of the So-
ciety of Artists from 1761 to 1768, and in the
latter j'ear was elected one of the original mem-
bers of the Royal Academy. He contributed to

the Academy exhibitions during the period
1769-72, and again, after an interval of estrange-
ment from Sir Joshua Reynolds, from 1777 till

1783. The pictures shown during the first of
th'-je periods comprised some landscapes and
numerous portraits, among them those of Gar-
rick (two), the Duke of Argyll, and Lord
Nugen*:. Owing to a quarrel with his friend

and patron, Philip Thicknesse, he left Bath for
London in 1774, and in the metropolis his fame
rapidly increased. .'Vmong the pictures exhibited
at the Academy after his arrival in London none
is more celebrated than the 'Blue Boy' (1779),
said to have been painted to refute a statement
made by Sir Joshua Reynolds in one of his
discourses. Among portraits painted during
this period are those of the Duchess of Devon-
shire, Duchess of Cumberland. Duke of Argyll,
Gen. Conway, Sir Bate Dudley, George III, and
his queen. Bishop Hurd, the Prince of Wales,
Col. St. Leger, Lord Cornwallis, the Princess
Royal, and other members of the royal family.
Owing to a quarrel about the hanging of some
pictures he never exhibited at the Academy
after 1783. Before his death he was reconciled
to Sir Joshua Reynolds. Among his other
works the following should be mentioned : por-
traits of Mrs. Siddons. Hon. Mrs. Graham. Pitt,

Blackstone, Johnson, Sterne, Richardson, Clive,
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Burke, Canning, Franklin, besides others; 'The
Market Cart> ; 'The Watering Place' ; 'The
Brook'; 'Rustic Children'; 'The Cottage

Door'; 'Cows in a Meadow': 'Gainsborough's

Forest' ; and other fine landscapes. Both in

portrait painting and in landscape painting he
is one of the greatest of English masters. A
portrait by him of the Duchess of Devonshire
was sold in 1876 for ^10,605, and was immedi-
ately thereafter stolen, not being recovered until

1901 (in the United States). Consult: 'Lives,'

by Fulcher (1856); Brock-Arnold (1881); Bell

(1897): Wedmore, 'Studies in English Art,'

first series (1878); Armstrong, 'Gainsborough
and His Place in English Art' (1898); Cham-
berlain, 'Gainsborough' (1903).

Gairdner, gard'ncr, James, English histo-

rian : b. Edinburgh 22 .March 1828. .^t 18 as

a clerk he entered the 'Public Record' office in

London, where he became assistant keeper in

1859. He has distinguished himself by the rare

combination of profound erudition, patient

accuracy, and judicial temper which he has

shown in the editing of a long series of his-

torical documents: 'Memorials of Henry VH.'
(1858) ; 'Letters and Papers Illustrative of the

Reigns of Richard Ul. and Henry VH.'
(1861-3), in the Rolls series: the continua-

tion from Vol. V. onward of the late Prof.

Brewer's 'Calendar of Letters and Papers. For-

eign and Domestic, of the Reign of Henry
Vin.' (9 vol.s. 1862-86): and 'Historical Col-

lections of a London Citizen' (1876), and
'Three Fifteenth-Century Chronicles' (1880),
for the Camden Society series. Equally valu-

able are the books addressed to a wider audience

:

an edition of the 'Paston Letters' in Arber's

series (1872-5) ; 'The Houses of Lancaster and
York,' in 'Epochs of Modern History' (1874);
•Life and Reign of Richard HL' (1878) : 'Eng-
land' in 'Early Chroniclers of Europe' (1879) ;

^Studies in English History' (1881), a scries of

essays written in conjunction with Spedding;
and 'Henry VH.,' "Statesmen' series (1889).

Gairdner, Sir William Tennant, Scottish

pathologist : b. Edinburgh 8 Nov. 1824. He was
graduated M.D. at Edinburgh in 1845, and from
1862 until his retirement in 1900 occupied the

chair of practice of medicine in Glasgow Uni-

versity. Among his published books are:
' Pathological Anatomy of Bronchitis and Dis-

eases of the Lungs' (1850) ; 'Notes on Pericar-

ditis' (1861); 'Clinical Medicine' (1862);

•Public Health in Relation to Air and Water'

(1862) : 'On Some Modern .Aspects of Insanity:

Lectures to Practitioners' (1888); 'The Phy-

sician as Naturalist' (1889).

Gaisford, Thomas, English scholar and

Greek philologist: b. at Ifort, Wiltshire. Eng-

land, 22 Dec. 1779; d. 2 June 1855. He was

educated at Christ Church, Oxford, took orders

in the Church, and in 181 1 was appointed regius

professor of Greek in the University of Oxford.

In 1831 he became dean of Christ Church, re-

maining such till his death, and in 1847 rector

of Westwell and curator of the Bodleian Library.

He was a prolific writer, his principal works be-

ing: 'Hephrcstronis Enchiridion de Metres'

(Oxford 1810; Leipsic 1832); 'Poetse Grsci

Minores' (1814-20, 4 vols.): 'Stobxi Florile-

gium> (1S22, 4 vols."): 'Herodoti Historic'

(1824): 'Sophoclis TragP?dix' (Oxford. 1826,

i vols.; Leipsic 1827, 8 vols.) ; 'Suidx Lexicon'

(1834, 3 vols.) ; "Parxnuographi Gr.-eci' (1836) ;

'Scriptorcs I^tini rei Metricx' (1837): 'Enty-
mologicum ^lagnum' (1848^; and 'Eusebii
Demonstratio Evangelica* (1852, 3 vols.). He
was elected a member of the Institute of France,
and in 1856 the Gaisford prize, for Greek com-
position, was founded at Oxford in his memory.

Gaius, ga'yiis, the naine of several persons
mentioned in history : ( I ) A Roman general,

the son of Marcus Agrippa and Julia, daughter
of Augustus Cxsar. He was adopted by .Au-

gustus and distinguished himself as a soldier

during the 1st century n.c, having reduced .Vr-

menia and routed Tigranes. (2) A Roman
jurist who lived 130 to 180 .\.D. Before the re-

vision of the Roman law and the reform of legal

studies by Justinian, the "Institutes' of Gaius,

afterward the groundwork of the 'Institutes'

of Justinian, were the received text-books of the
schools of law. Almost completely lost until

1816, their discovery at Verona by Niebuhr
threw a Hood of light on the history of the early

development of Roman law. (3) A. Christian
controversialist of the 3d century. He regarded
the Epistle of Saint Paul to the Hebrews as

apocryphal, and was the first who wrote against
Cerinthus and the Millenarians. (4) G.MUS,
Saint, bishop of Rome, 283 to 296: d. 21 April
296. A native of Dalniatia and nephew of
Diocletian, he suffered many hardships during
the first persecution of the Christians by the
emperor.

Galabat, ga-la-bat', or Kalabat, Africa, a
small district situated near the western fron-
tiers of .Xbyssinia. The people, some 20.000 in

number, and fanatical Mohammedans, trade with
Abyssinia in coffee, cotton, hides, and beeswax.
The district contains about 1,500 square miles.

Galac'tic Circle, the great circle of the
heavens which coincides best with the course
of the Galaxy or Milky Way. According to
Sir John Herschel, the north pole of this great
circle is situated approximately in right ascen-
sion 12 hours 47 minutes, and declination -|- 27°,

the circle crossing the equator at the points
whose right ascensions are about 6 hours 47
minutes and 18 hours 47 minutes. See G.'\l.\.\y.

Galac'tin, or Galactine, in chemistry, a
nitrogenous substance obtained from milk by
first precipitating the casein w'ith acetic acid

:

coagulating tlie albumen by boiling, removing
the fat by ether, concentration, filtration from
earthy phosphates, allowing the milk-sugar to

crystallize out, and finally precipitating the
galactin by alcohol. Thirty-five parts of dried
milk yield one part of galactin, which is soluble
in water, insoluble in alcohol and ether. It is

precipitated by tannin, but differs from gelatine
in redissolving at 60°. Galactin emulsifies fat.

It is found in the blood, gastric juice, animal
membranes, milk, eggs, and many morbid animal
fluids. It also exists in the juices of edible
plants and in the fluid of the embryonal coty-
ledons.

Galago, ga-la'go. a genus of African
lemurs (q.v.), arboreal and nocturnal in habit,
living on fruit and insects. They vary from the
size of a rabbit to that of a rat, are covered
with soft fawn-gray woolly fur, have somewhat
bushy tails longer than the body, and hind legs
longer and stronger than the arms, with two of
the ankle bones (calcancum and navicular)
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greatly elongated. The head is round like a

cat's ; the eyes are large with oval pupils con-
tracting in daylight to vertical slits; the ears

are naked and very big, expanded during
activity, but rolled together when the animal
rests. The female is said to bear one young
one at a birth, and often carries it about. Soft
nests are also made in the branches. The galago
proper (G. sencgalensis) seems to be dis-

tributed throughout tropical Africa, and is

known in Senegal as "the gum animal" from
its frequent habitat in mimosa or gum-acacia
forests, and from its alleged habit of gum-
chewing. It is said to be eaten there. The
largest species (C crassicaudatus') measures a
foot in length, not including the bushy tail,

which is 15 or 16 inches more. In Zanzibar the

komba {G. agisyiiibaiius) is said frequently to

make itself intoxicated with palm-wine, so that

it falls from the tree and gets caught. It is

readily tamed and utilized to catch insects and
mice in the houses. There are numerous species,

and the Madagascar genera Cliirogale, Micro-
cebtis and Opolemur are joined with it in the
sub-family galaginx. Consult Beddard, 'Mam-
malia' (1902).

Gal'ahad, Sir, the noblest of the Knights
of the Round Table, of whom he alone was suc-

cessful in the search for the Holy Grail. He
was introduced into the Grail legend by Walter
Map (q.v.). See Grail ; Round Table, Knights
OF.

Gal'angal, a dried rhizome obtained from
different species of Alpinia growing in the East.

What is known as the lesser galangal is brought
from China. It occurs in small pieces, cylindri-

cal and forked, striated, and diversified with
whitish rings ; the outside is brown, the inside

paler. It has an aromatic taste and odor, and
is an agreeable substitute for ginger in dys-
pepsia. It yields an oil and a soft resin, but its

chemical composition is not settled. The larger

or Java galangal is coarser, and is not so
strongly aromatic. The rhizome of Alpinia ofH-

cinantm has been used in medicine as a stimu-
lant aromatic.

Galan'thus. See Snowdrop.

Galapagos (gal a pa'gos) Archipelago, a
group of volcanic islands in the Pacific Ocean,
belonging to the Republic of Ecuador. (For
population, etc., see Ecuador.) Features of
wholly exceptional interest in the natural his-

tory of the archipelago were noted by Charles
Darwin in his 'Journal of the Voyages of the
Beagle,' which forms the basis of the present

description. The archipelago consists of 10

principal islands, of which 5 much exceed the

others in size. They are situated under the
equatorial line, and between 500 and 600 miles
to the westward of the coast of Ecuador, and
directly south of Guatemala. The constitution

of the whole is volcanic; with the exception of
some ejected fragments of granite every part
consists of lava, or of sandstone resulting from
the attrition of such materials. The higher
islands (which attain an elevation of 3.000 to

4.000 feet) generally have one or more principal

craters toward their centre, and on their flanks
smaller orifices. There are, in all the islands,

at least 2,000 craters. Though the islands are
placed directly under the equator, the climate
is not in all parts of them excessively hot ; a

circumstance which is owing to the singularly

low temperature of the surrounding sea. Very
little rain falls, except during one short season,

but the clouds generally hang low; therefore
the summits, at an elevation of 1,000 feet or
more, possess a tolerably luxuriant vegetation,
while the lower parts of the islands are ex-
tremely arid. On a part of Chatham Island,
black cones, the former chimneys of the sub-
terranean heated fluids, are so numerous and
in form so regular that they give the country
a "workshop" appearance, which strongly re-

minded Mr. Darwin of the great iron foundries
of Staffordshire. All the craters on Chatham
are extinct, but on the western islands "the
volcanic forces were in frequent activity."

Charles Island was frequented by buccaneer?
and whalers long before Ecuador established a

small penal colony there (1829-30). The soil of
the elevated portions of that island is fertile

black mud ; the climate of the same regions is

tempered by a cool southerly tradewind ; and
wild pigs and goats are found in the woods,
"but the main article of animal food is derived
from the tortoises"— which sometimes weigh
200 pounds each. On both Albemarle and
Mai'lborough islands, eruptions occasionally take
place. Of the former, I\Ir. Darwin writes : "I
should think it would be difficult to find in any
other part of the world an island situated with-
in the tropics, and of such considerable size

(namely, 75 miles long), so sterile and incap-
able of supporting life." On James Island there
is a lake from which salt is procured. The
equatorial heat was observed in its effect upon
the soil of the lower and sterile parts. There
the thermometer placed in sand of a brown
color immediately rose to 137°, and black sand
was so much hotter that it was disagreeable to
walk over, even in thick boots. An acacia, a
cactus, and one of the euphorbiaceae— a bush
with minute brown leaves— are common in
some parts of these lowlands. Xear the summits
the vegetation has a very different character;
ferns and coarse grasses are abundant ; and
the commonest tree is one of the Compositse.
There are no members of the palm family.
"The natural history of this archipelago," Mr.
Darwin saj'S, "is veo' remarkable. It seems to
be a little world within itself; the greater num-
ber of its inhabitants, both vegetable and animal,
being found nowhere else." And again, *In
my collections from these islands there are 26
different species of land birds. With the ex-
ception of one, all probably are undescribed
kinds, which inhabit this archipelago and no
other part of the world." The order of reptiles

forms the most striking feature in the zoology
of the islands, the species not being numerous,
but the number of individuals of each kind
extraordinarily great. There is one kind both
of the turtle and tortoise ; of lizards four ; and of
snakes about the same number. Of the tortoise

(Tcstudo Indicus) some old males have been
found so large that it required six or eight men
to lift them from the ground. Mr. Darwin says:

"I frequently got on their backs, and then, upon
giving a few raps on the hinder part of the
shell, they would rise up and walk away; but
I found it very difficult to keep my balance.

The tortoise is very fond of water, drinking
large quantities, and wallowing in the mud.
The larger islands alone possess springs, and
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these are always situated toward the central

parts, and at a considerable elevation. The
tortoises, therefore, which frequent the lower
districts, when thirsty, are obliged to travel

from a long distance. Hence broad and well-

beaten paths radiate oflf from the wells even
down to the seacoast. Near the springs it was
a curious spectacle to behold many of these

great monsters ; one set eagerly traveling on-
ward with outstretched necks, and another set

returning, alter having drunk their fill." Mr.
Darwin inclines to the opinion that the Gala-
pagos islands are the original home of the

Testudo Iiidicus, though it is now found in

many parts of the world. Also characteristic

of this archipelago are the lizards, individuals

of the aquatic variety, being 3 or 4 feet long.

Many of ^hc islands possess trees, plants, and
birds, which do not occur on the others. At
the date of Mr. Darwin's visit the birds had
not learned to fear man. He writes : "A gun
is here almost superfluous ; for with the muzzle
of one I pushed a hawk off the branch of a
tree." Marrion Wilcox.

Galata, ga'la-tii, a suburb of Constantino-
ple (q.v.).

Galatea, gal-a-tc'a, in mythology, daughter
of Nercus and Doris. The Cyclops Polyphemus
persecuted with his love this charming nymph,
though he gained nothing but ridicule in return.

The handsome shepherd Acis, of Sicily, enjoyed
her affection, and suffered death on her account

:

for Polyphemus, finding them together, and mad
with jealousy, hurled a rock at them, which
dashed Acis in pieces, while Galatea escaped into

the sea. Acis was transformed into a fountain,

and hastened to meet his mistress in a safer

region.

Galatia, ga-Ia'shi-a, Asia Minor, the an-
cient name of an e.xtensive region, so called

from its Gallic inhabitants, who were immigrants
from Europe. With the Gauls were inter-

mingled a considerable proportion of Greeks

;

hence the inhabitants were often called Gallo-

grseci, as well as Cialatians.

Gala'tians, Epistle to the, one of the epis-

tles of St. Paul, the genuineness of which has
never been questioned by a critic of the first

rank. The internal evidence is incontrovertible.

No forger would have ventured on the admis-
sions made by the writer ; no false Paul would
have allowed that Paul's apostleship was doubted
and his successes discredited. The occasion of

the letter seems to have been as follows: At
his first visit St. Paul experienced a most favor-

able reception from the Galatians, who exhibited

a strong personal attachment to him (Gal. iv.

14). After his departure the judaizing teachers

commenced their work, and on the Apostle's

second visit he found the noxious influence

taking effect. During his short sojourn he en-

deavored, by oral instruction, to meet the evil

;

but learning after his departure to Ephcsus that

his converts were again lapsing from the faith,

he addressed to them this indignant warning.
This epistle has been often commented upon.
Consult: Winer (1829), Ruckert (1833), Us-
teri (18^3), Meyer (1851), Ellicott (1867),
Lightfoot (1887), Findlay (1889), and Drum-
mond (1893).

Gal'ba, Servius Sulpicius, Roman em-
peror: b. 3 B.C.; d. 15 Jan. 69 a.d. Caligula ap-

pointed him general in Germany. He soon re-
pulsed the Germans who had invaded Gaul, and
restored the ancient military discipline. After
the death of Caligula he caused his troops to

swear allegiance to Claudius, who sent him in

45 A.D. as proconsul to Africa, where great con-
fusion prevailed. In two years Galba restored
order, obtained the honors of a triumph, and
was received among the priests of Augustus.
Nero appointed him in 61 a.d. governor of His-
pania Tarraconensis, but soon after became so
exasperated against him that he ordered him to
be secretly assassinated. Galba then revolted,
but when news arrived of the insurrection
among the praetorians at Rome, and of the death
of Nero, 68 a.d., he himself was chosen emperor
by the prjetorian cohorts in Rome. Ambassadors
from the senate made known to him his eleva-
tion. He chose a colleague in the government
under the name of an adopted son, but instead

of Otho, favored by the soldiery, he selected

Piso Licinianus. liated by them on account of his

rigid virtue. Otho, offended by this neglect, re-

solved to get possession of the throne by force of
arms. The praetorian cohorts first declared
themselves in his favor, and Galba, attempting
in vain to restore order, was attacked and slain.

Gal'banum, a gum-resin obtained from
Ferula galbaniflua and allied plants, used in

medicine as a carminative and expectorant, and
externally as an irritant.

Gale, a tree. See Candleberry.

Gale College, a coeducational institution
in Galesville, Wis., founded in 1844 under the
auspices of the Presbyterian Qiurch. It has 10
professors and instructors ; 120 students ; volumes

1

in the library, 10,000; productive funds, $20,000;
benefactions, $2,000; grounds and buildings val-

ued at $30,000; income, $4,500; number of grad-
uates, 700 ; president, William D. Thomas.

Ga'len, or Claudius Galenus, Greek physi-
cian : b. rcrgamus, Mysia, 131 .\.D. ; d. .Sicily

about 201 a.d. He began the study of medicine
at Pergamus, and afterward studied at Smyrna,
Corinth, and Alexandria. On his return to his

native city in 158 he was appointed physician to
the school of gladiators. Six years later he
went to Rome, where he stayed four years, and
gained wide reputation. Scarcely had he re-

turned to his native city when he received a
summons from the Emperors M. .-Xurclius and
L. V'erus to attend them in the Venetian terri-

tory, and shortly afterward he accompanied them
to Rome. Tliere he remained several years,
though how long is not known precisely, and
about the end of the 2d century was employed
by the Emperor Severus. Galen was a volumi-
nous writer not only on medical, but also on philo-
sophical subjects, such as logic, ethics, and
grammar. The works that are still e.xtant under
his name consist of 83 treatises, acknowledged
to be genuine ; 19 w-hose genuineness has been
questioned; 45 undoubtedly spurious; ig frag-
ments; and 15 commentaries on different works
of Hippocrates. His most important anatornical
and physiological works are: <0f Anatomical
Administrations* and <0f the Use of the Parts
of the Human Body.' As an anatomist, he
combined with patient skill and sober observa-
tion as a practical dissecter— of lower animals,
not of the human body— accuracy of descrip-

tion and clearness of exposition as a writer. He
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gathered up all the medical knowledge of his

time and fixed it on such a firm foundation of
truth that it continued to be, as he left it, the
authoritative account of the science for cen-
turies. His physiology does not, according to
modern ideas, attain the same level of scientific

excellence as his anatomy. He seems to place a
more implicit faith in amulets than in medicine,
and he is supposed by Cullen to be the originator
of the anodyne necklace which was so long
famous in England. The best modern edition of
Galen's works is by Kiihn (1821-33).

Galena, 111., a citj' and county-seat of Jo
Daviess County, a port of entrj' on the Galena
River, and on the Illinois C. : Chicago, B. & Q.,
and the Chicago & N. W. R.R.'s, 17 miles from
Dubuque. Galena is famous as the home of
Gen. U. S. Grant (q.v.) from May i860 until

the opening of the Civil War, and the old Grant
homestead still remains one of the attractions

of the city. There is here Grant Park, a fine

statue of Gen. Grant, a United States customs
house, government building, and a public library.

The city has an extensive trade by rail and
river, and is the centre of large lead and zinc
mining interests. There are also smelting
works, shoe factories, and other industries. The
town, which was named after the galena ore
found in the vicinity, was settled in 1827 and
incorporated as a city in 1S39. The mayor and
council are elected every two years. The city

owns its electric light plant. Pop. (1900) 5,005.

Galena, Kan., a city in Cherokee County,
en the Karrsas Cit)-, Ft. S. & M., and the St.

Louis & S. F. R.R.'s
; 7 miles west of Joplin,

^lo. It is noted principally for its remarkable
growth during 10 years. 1890 to 1900. Like its

namesake in Illinois, Galena is engaged largely
in lead and zinc mining and smelting. The min-
ing district, about 4 miles square, has 200 con-
centrating mills, and gives employment to 3,000
men. Over $5,000,000 in ore was mined in 1900.
The mayor and council are elected every two
years. The deputy marshal and police are ap-
pointed by the council. Galena was settled and
incorporated in 1877, and its population rapidly
increased, as follows: (1880) 1,463; (1890)
2,496; and (.1900) 10,155.

Galena, a sulphide of lead (PbS), contain-
ing when pure 86.6 per cent lead. It crystallizes

in the isometric system, commonly in cubes or
cubo-octahedrons, but is often found massive
with a well-marked and characteristic cubic
cleavage. It has a metallic lustre and lead-gray
color. Its hardness is 2.5 and its specific gravity
7.5. Galena is the most important ore of lead,

nearly all the world's supply of that metal being
obtained from it. As it is always more or less

argentiferous the mineral is frequently an im-
portant silver ore, the amount of silver present
sometimes amounting to over I per cent, but
galena containing less than i per cent silver is

often mined as a lead-silver ore. The mineral
is widely distributed, frequently being associated
with the sulphides of iron, copper, or zinc, and
often with native gold. The principal mines
working deposits of galena in the United States
are in Missouri, Colorado, Idaho, Utah, and
Montana. See Le.\d; Silver.

Galenists, ga'Ien-Tsts, a religious sect
founded by Galen or Galenus Abrahans de Haan.
Thev were a branch of the Mennonites. Gnlen

was a doctor of medicine and a minister among
the ilennonites at Amsterdam. He taught freer

doctrine in practice and belief than his co-re-

ligionists, declaring that the Christian religion

was not so much a body of truths to be believed

as of principles to be obeyed. His enemies ac-

cused him of having Socinian proclivities, a
charge from which the States-General acquitted
him 14 Sept. 1663.

The term was also in medical controversy
during the Renaissance to mean a follower of
Galen, whose authority as a physician they main-
tained against the introduction of new chemical
methods into the preparation of medicinal drugs.
The new school professed to e.xtract essences, or
quintessences, and like modern homceopathists
gave doses small in bulk, but alleged to be pow-
erful in effect, as containing a concentrated
preparation of the original drug. The Galenists
adhered to the ancient tinctures and extracts,

which, they maintained, possessed all the virtues
necessary.

Galerites, gal-e-ri'tez, a genus of fossil

sea-urchins, peculiar to and abundant in the
Cretaceous system. The body in breadth is

nearly circular or polygonal. The under sur-
face is entirely flat, and has the mouth placed
in its centre, with the vent near the margin.
There are five avenues of pores reaching from
the mouth to the summit. These fossils are
often found silicified. G. albogalerus is one of
the most abundant ; it has received its specific

name from its resemblance to the white caps
worn by the priests of Jupiter.

Galerius, ga-le'ri-us, or Galerius Valerius
Maximianus, Roman emperor: b. near Sar-
dica, Dacia; d. 311 a.d. Entering the imperial
army, he rose rapidly to the highest ranks. In
292 Diocletian conferred on him the title of
Cxsar and gave him his daughter in marriage.
On the abdication of Diocletian (305) he and
Constantius Chlorus became joint rulers of the
Roman empire, Galerius taking the east half.

When Constantius died in York (306) the troops
in Britain and Gaul immediately transferred
their allegiance to his son, Constantine (after-

ward Constantine the Great). Galerius, how-
ever, retained possession of the East till his

death.

Gales, Joseph, American journalist: b.

Eckington, England, 10 April 1786; d. Washing-
ton, D. C., 21 July i860. He came to the United
States with his father in 1793, was educated at

the University of North Carolina and learned
the printer's trade of his father. In 1807 he was
made assistant and later partner of Samuel
Harrison Smith in the management of the 'In-j

dependent Gazetteer,' which had been removed
to Washington and its name changed to the ' Na-
tional Intelligencer.' He became sole editor of
that paper in 1810, and took his brother-in-law,
William Winston Seaton, into partnership in

1812. Had it not been for the industry of Gales
and Seaton an important part of the proceedings
of the Senate and House of Representatives,
which they reported, would not have been pre-
served. Especially is this true of the great de-
hate between Hayne and Webster.

Galesburg, 111., a city and county-seat of
Knox Countv, on the Atchison, T. & S. F. : the
Chicago, B. & Q., and Chicago & N. W. R.R.'s,

43 miles northeast of Burlington, Iowa, This
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is the scat of Knox College, founded in 183;,

where took place the famous Lincoln-Uouglass
debate in 1859. Lombard University (Univer-
salist) was established here in 1852, and the

St. Joseph Academy and the Ryder Divinity

School are also located here. There is a public

library containing 24,000 volumes. The Bur-
lington railroad shops give employment to many
mechanics, and there are extensive stock-yards,

brick-making plants, boiler and engine works,
farm machinery works, and carriage factories.

Under a general State law, passed in 1872, the

mayor and city council are elected every two
years, and the smaller offices are filled by ap-
pointments made by the mayor with consent of
the council. The town was settled in 1837 by
pioneers from New York State, and named in

honor of Rev. George \V. Gale, who planned to

establish a theological seminary here. During
the Kansas-Nebraska struggle Galesburg was a
rendezvous and rallying point for the free-

soilers. The city was chartered in 1857. The
municipality owns and operates its electric light

and walc^r plants. Pop. (1900) 18,607.

Galesville, Wis., a village in Trempealeau
Coanty, on the Chicago & N. R.R. : 15 miles east

of Winona. It is the seat of Gale College (Pres-
byterian). Pop. (1900) 862.

Gali, Francisco, fran-thes'ko ga'le, Span-
ish navigator: b. Seville 1539; d. Mexico City

1591. He sailed from Acapulco in 1585 with two
vessels, under commission of Pedro Moya de
Contreras, provisional viceroy of New Spain, to

look for a harbor on the coast of California

where ships returning from the East Indies

might be restocked with provisions. He visited

the Philippines, Macao, the Lin-Kins, Japan, and
other islands, and on his return (1584) discov-

ered what is now the Bay of San Francisco.

The report of the voyage sent by him to the

viceroy of the Indies was published by Linschot
in a DiUch rendering in 'Track Charts of the

Indies' (1596), and an English translation ap-

pears in Hakluyt's 'Voyages.* In the National

Library, Mexico, arc fragments of what is be-

lieved to have been a more extended narrative

by Gali. He was a skilful navigator and acute

observer.

Galicia, ga-lish'i-a, Austria, a crownland
or province of Austria, composed of the king-

doms of Galicia and Lodomeria, the duchies

of Auschwitz and Zator, and the grand-duchy of

Cracow, and formerly including the duchy of

Bukowina. It is bounded on the north, north-

east and east by Russia, southeast by Bukowina,
south by Hungary, and west by Moravia and a

small portion of Prussian Silesia ; area, 30,307
square miles; pop. (1900) 7.315,939. The physi-

cal features of the country are determined by
the Carpathians, which form a long and irregular

curve on the south, the convexity being toward
Galicia. Farther north the hills subside and
merge into vast plains. The chief river in the

northwest is the Vistula, which partly bounds
the province. The Western Bug, a tributary of

the Vistula, is partly in Galicia. The chief river

is the Dniester. The only part of the surface
belonging to the basin of the Danube is in the
southeast. It is drained by the Pruth, and is of
limited extent. The climate is severe, particu-

larly in the south, where more than one of the

Carpathian summits are beyond the limit of

perpetual snow. While Galicia is open to the
cold north and east winds, these mountains in-

tercept the warm winds from the south. The
winters are long and rigorous, and the summers
very warm, but comparatively short.

The soil is much diversified. In the more
mountainous districts scanty pasture only is ob-
tained, but in general, where the elevation is

small, the ground, more especially where resting

on a substratum of limestone, is of great fertil-

ity, and yields abundant crops of wheat, rye, bar-

ley, oats, and maize. Hemp, flax, and tobacco
are also extensively grown, and the sugar beet

is cultivated. The domestic animals include
great numbers of horned cattle, generally of a
superior description, and a fine hardy breed of
horses, well adapted for cavalry. Sheep arc
neglected ; but goats, swine, and poultry abound.
The rearing of bees yields great quantities of
wax and honey, and is a lucrative industry.

Bears and wolves are frequently I7iet with in the
forests, and all the lesser kinds of game are in

abundance. The minerals include marble, ala-

baster, copper, lead, zinc, calamine, coal, iron,

and rock-salt. Only the last two are of much
importance. Iron occurs in numerous parts of
the central Carpathian chain, and bog-iron ore
is frequently met with in extensive seams on the
plains. They are both worked to a considerable
extent. Rock-salt is particularly abundant,
stretching in continuous beds for nearly 250
miles along the base of the Carpathians, and of
course beyond the limits of Galicia, into Buko-
wina and Transylvania. The most important
mines have their central locality at Wieliczka.
Manufactures have not made much progress.
The spinning and weaving of flax and hemp pre-
vail to a considerable extent on the confines of
Silesia. Distilleries exist in every quarter. To-
bacco, sugar, leather, beer, agricultural machin-
ery, etc., are also manufactured. The principal
exports are salt, wood, grain, coal, aniseed,

linen and spirits. The population is generally of
Slavonian origin, and consists of two principal
branches— Polish in the west and Russniak in

the east. In religion they are divided among
Roman Catholics, Greek Catholics, and .Armeni-
ans. The number of the Jews is considerable.
The court of third instance for the country is

the superior court at Vienna : there are two
courts of second instance, one at Lemberg and
the other at Cracow ; and there are various dis-

trict courts of first instance. The government
has its headquarters at Lemberg. Educational
establishments, both for superior and ordinary
instruction, are numerous. At the head of the
former stand the University of Cracow, with
about 130 instructors and some 1.300 students,

and the younger university of Lemberg. with 80
instructors and a similar attendance. The prin-

cipal towns are Lemberg, the capital, Brody,
Cracow, Stanislau, Tamopol, Przemysl, Sam-
bor, etc.

The nucleus of the modern kingdom of Gali-

cia and Lodomeria was formed by the duchies
of Halicz and Vladimir (the original forms of
the present names), which were established

about the beginning of the 12th century under
two princes of the Russian dynasty of Rurik.

After being the field of continuous strife be-

tween Russians, Poles, and Hungarians, Galicia

continued a Polish dependency from 1382 till the

first partition of Poland, in 1772, when it was
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zcquired by Austria. Galicia is now one of the

Cis-Leithan provinces of the Austrian empire,

and is represented in the Reichsrat by 63 depu-
ties, while the affairs pecuhar to itself are de-

liberated and determined on by its own Landtag
or Diet. Polish is the language of official in-

tercourse and of the higher educational institu-

tions.

Galicia, Sp. ga-le'the-a, Spain, an ancient
kingdom and province, bounded north and
west by the Atlantic, south by Portugal, and
cast by Leon and Asturias, with an area of

11,340 square miles. It has been divided since

1833 into the minor provinces of Coruha, Lugo,
Orense, and Pontevedra, whose joint population
in 1500 was 2,073,618. The country is moun-
tainous, being traversed by offsets of the As-
turian chain, rising in their highest peaks to

about G,500 feet. The west spurs. Capes Ortegal
and Finisterre, project into the Atlantic. The
numerous short but rapid rivers form small
estuaries which aiTord secure havens and roads.

The principal river is the JMinho, which, with
its feeder the Sil, is navigable for small ves-
sels on its lower course. Galicia has a mild,

nourishing climate, but agriculture is in a back-
ward condition, capital is scarce, roads are bad,
and railways are few. Rich meadows and dense
forests occur everywhere, but the soil is more
suited to the cultivation of garden produce than
of corn. Mines of lead, tin, copper, and iron

pyrites are worked. The inhabitants, called Gal-
legos, are a robust, vigorous, industrious race.

Great numbers of them annually visit central

and southern Spain and Portugal, where they
find employment as harvesters, water carriers,

porters, etc. Chief exports, live cattle, pre-
served meat, eggs, minerals, fish, fruits, and
grain ; imports, coal, oil, hides, spirits, sugar,
and tobacco. The principal towns are Santiago
di Compostella and the two strongly fortified

seaports Coruha and Ferrol. Galicia was a king-
dom under the Suevi from 411 to 585, and again
from 1060 to 1071, at which date it was finally

incorporated with Leon and Castile.

Galignani, ga-len-ya'ne, John Anthony,
English journalist: b. London, England, 13 Oct.

1796; d. Paris 31 Dec. 1873. He was taken by
his father to Paris in the latter part of 1798, and
succeeded him in publishing the weekly paper
"Galignani's Messenger,' which had become
populai among the English residents of Paris.

He reniained a subject of Great Britain during
his life, and was very liberal to the charitable
institutions of that country. His brother, Wil-
liam (b. London 10 March 1798; d. Paris 12
Dec. 1882) was associated with him in the man-
-agement of the 'l\Iessenger,> and in the building
of a hospital in Neuilly for indigent English
people. In his will he provided money and land
for the erection in Neuilly of the Galignani
Brothers' Retreat for 100 printers, booksellers,
etc., or their families.

Galile'an, one of the followers of Judas
the Gaulonite, who resisted the payment of the
tax imposed by Quirinius, the Cyrenius of St.

Luke (Luke ii. i), and gave the Romans trou-
ble till the capture of Jerusalem by Titus in

70 A.D. Galileans is a name applied to Jesus and
his disciples, from the intimate connection they
had with Galilee (Matt. xxvi. 6g ; Mark xiv.

70) ; hence applied by pagans and Moham-

medans, as a term of reproach to Christians

generally,

Gal'ilee, Palestine, during the Roman
period and at the commencement of the Chris-

tian era, a province comprehending the northern
part of Palestine, west of the Jordan. In pre-

Roman times it was referred to as a district in-

habited by the tribe of Naphtali. Its name is

derived from the Hebrew gaiil, signifying a cir-

cle or circuit. It now forms part of the pashalic

of Damascus, in the Turkish province of Syria.

Anciently it was divided into Upper and Lower
Galilee, and was a fertile region with many
towns and villages, thickly inhabited by Syrians,
Phoenicians, Arabs, Greeks, and Jews. The Jew-
ish inhabitants, on account of their ignorance,
simplicity of manners and less rigid sentiments
in regard to religion, were held in contempt by
other Jews; but after the destruction of Jerusa-
lem despised Galilee became the refuge of the
doctors of Jewish law, and the city of Tiberias
the seat of Rabbinical learning. As the cradle
of Christianity and the scene at Nazareth, Cana,
Capernaum, the Lake of Gennesaret, Mount
Tabor, and other localities, of a great deal of
Christ's ministry on earth, Galilee has world-
wide interest. Consult: Merrill, 'Galilee in the
Time of Christ' (1885).

Galilee, Sea of, in biblical history also
called the Sea of Chinnereth or Cinneroth,
Lake of Gennesaret and Se.\. of Tiberl\s, is a

large pear-shaped lake in the north of ancient
Galilee (q.v.), Palestine. It lies 682.5 feet be-

low sea-level ; is 13 miles long by 6 broad, and
820 feet deep. It occupies the bottom of a great
basin, and is of volcanic origin. The Jordan
flows into it red and turbid from the north, and
it is fed also by many w.arm and brackish
springs, but its waters are cool, clear, and sweet.

Its shores on the east and north sides are bare
and rocky ; on the west gradually sloping, and
luxuriantly covered with vegetation. On its

shores are Bethsaida, Capernaum, Magdala, and
Tiberias.

Galilei, Galileo, ga-Ie-la'6 ga-le-la'e, Italian

astronomer: b. Pisa 14 Feb. 1564; d. Arcetri 8
Jan. 1642. His father, Vincenzo Galilei, a noble-

man of Florence, caused him to be instrrcted in

the ancient languages, drawing, and music, and
he very early showed a strong inclination to me-
chanical labors. In 1581 Galileo entered the

University of Pisa, to attend lectures on medi-
cine and the Aristotelian philosophy. That
spirit of observation for which he was dis-

tinguished was early developed. When only 19
the swinging of a lamp suspended from the ceil-

ing of the cathedral in Pisa led him to investi-

gate the laws of the oscillation of the pendulum,
which he was the first to apply as a measure of
time. He studied mathematics under Oftilio

Ricci, soon exhausted Euclid and Archimedes,
and was led, by the works of the latter, in 1586,
to the invention of the hydrostatic balance.

He now devoted his attention exclusively to
mathematics and natural science, and in 1589
was made professor of mathematics in the Uni-
versity of Pisa. In the presence of numerous
spectators he went through with his experiments,
which he performed on the tower of the cathe-
dral, to show that weight has no influence on
the velocity of falling bodies. By this means he
excited the opposition of the adherents of Aris-
totle to such a degree, that after two years he
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was forced to resign his professorship. Later

he became acquainted with Francesco Sagredo,

a Venetian, upon whose recomniendalion the

Senate of Venice, in 159J, appointed him profes-

sor of mathematics in I'adua. He leclurL-d here

with unparalleled success. Scholars from the

most distant regions of Europe cj'owded about
him. In 1597 he invented the sector.

One of tlie most important mathematical dis-

coveries which he made at a period subsequent
to this is that the spaces through which a body
falls, in equal times, increase as the numbers I,

3, 5, 7; that is, if a body falls 16 feet in the first

second, it will fall 48 in the ne.xt second, 80 in

the third, and so on. Wlicthcr the thermometer
was his invention it is difficult to determine;
perhaps he only improved it. He made some
interesting observations on the magnet, and by
means of the telescope in a short time made a

series of the most important discoveries. He
found that the moon, like the earth, has an lui-

even surface; and he taught his scholars to

measure the height of its mountains by their

shadow. A particular nebula he resolved into

individual stars, and even conjectured that the

whole Milky Way, with good instriunents, might
be resolved in the same manner. His most re-

markable discovery w-as that of Jupiter's satel-

lites, 7 Jan. 1610. He likewise observed Sat-

urn's ring, though he had not a just idea with
regard to it. He saw the sun's spots some-
what later, and inferred, from their regular ad-

vance from east to west, the rotation of the sun,

and the inclination of its a.xis to the plane of the

ecliptic.

Galileo's name, meantime, had grown so cele-

brated that Cosmo II., grand-duke of Tuscany,
appointed him grand-ducal mathematician and
philosopher, and invited him to become first in-

structor in mathematics at Pisa. ?Iere he gained
a decisive victory for the Copernican system by
the discovery of the varying phases of Mercury,
Venus, and Mars ; as the motion of these planets

about the sun, and their di-pendence on it for

light, were thus established beyond the possi-

bility of doubt. He wrote a work afterward on
the floating and sinking of solid bodies in water,

and in this, as well as in all his other writings,

scattered the seeds of many new doctrines.

While thus employed in enlarging the field

of natural ])hilosophy, a tremendous storm was
gathering about his own head. He had declared

himself in favor of the Copernican .system, in

his work on the sun's spots, and was therefore

denounced as a heretic by his enemies. In 161
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he visited Rome for the first time, where he was
honorably received, and where a favorable re-

port was made on his writings by the mathema-
ticians of the Collegio Romano at the instance of

Cardinal Bellarmin. On his return to Florence,

however, he became tnore and more involved in

controversy, which gradually took a theological

turn, and in the course of which he declared the

literal understanding of the utterances of Scrip-

ture with regard to physical phenomena to lead

to absurdities. From Rome he received, in the

name of the Cardinal Barbcrini (afterward Pope
Urban A'lII.) the warning not to overstep the

limits of mathematics and physics, but he paid

no heed to the well-meant advice. The monks
preached against him, and in 1616 he found him-
self again obliged to proceed to Rome, where
he is said to have pledged himself to abstain for

tile future from promulgating his system either
urally or otherwise. The genuineness of the
document on the basis of which this is asserted,,

has, however, been questioned in modern times,
and the controversy regarding this matter is n.ot

yet finally settled.

In 1O18 the appearance of three comets gave
him an opportmnty to communicate to his friends

some general observations on these bodies. His
scholar, Mario Guiducci, wrote a work immedi-
ately after, in which he severely condemned the

Jesuit Grassi. Supposing Galileo to be tlie au-
thor, Grassi attacked him. Galileo replied in

his 'Saggiatore,' a masterpiece of eloquence,,
pronounced by .Vlgarolti to be the finest contro-
versial work Italy has ever produced, and, not-
withstanding the errors contained in it, a work
always worthy to be read.

About this time he completed his famous
work, in which, without giving his own opinion,
he introduces three persons in a dialogue, of
whom the first defends the Copernican system,
the second the Ptolemaic, while the third appears-

as a blind and unreasoning supporter of the
views of .'\ristotle. With this work, in which
the greatest elegance and accuracy of style is-

united witli the clearest and most concise state-

ments, Galileo went to Rome in 1630, and suc-
ceeded in obtaining the privilege to print it.

Having obtained the same permission in Flor-
ence, he published it there in 1632— 'Dialogo di
Galileo Galilei, dove ne' Congressi di quattro-
Giornate si discorre de' due massimi Sistemi,

Tolemaico et Copernicano.' Scarcely had it ap-
peared when it was attacked by the disciples of
Aristotle, and most violently of all by Scipione-
Chiaramonti, teacher of philosophy at Pi.sa.

A congregation of cardinals, monks, and
mathematicians examined his work, con-
demned it as highly dangerous, and sum-
moned him before the tribunal of the In-
quisition. The veteran philosopher was com-
pelled to go to Rome, and in June 1633 was con-
demned to renounce, in presence of a great as-
sembly, kneeling before them, with his hand:
upon the Gospel, the great truths he had main-
tained. "Corde sincero et fide non ficta, abjuro,
maledico et detestor supradictos errores et

hereses," w-as the formula which he was com-
pelled to pronounce. Upon this he was sentenced
to the dungeons of the Inquisition for an indefi-

nite time, and every week, for three years, was.
to repeat the seven penitential psalms of David.
His 'Dialogo* was prohibited, and his system
condemned as contrarj' to the Bible. His judges
were merciful enough to commute his sentence
of imprisonment to banishment to the villa of
the Grand-duke of Tuscany at Rome, then to-

the archiepiscopal palace at Sienna, and soon
after he was allowed to return to Arcctri, not
far from Florence.

He employed his last years here principally

in the study of mechanics and projectiles. The
results are found in two important works on
the laws of motion, the foundation of the pres-

ent system of physics and astronomy. .\t the
same time he tried to make use of Jupiter's

satellites for the calculation of longitudes; and
though he brought nothing to perfection in this

branch, he was the first who reflected systemat-

ically on such a method of fixing geographical

longitudes. He w-as at this time afflicted with
a disease in his eves, one of which was wholly
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blind, and the other almost useless, when, m
1637. he discovered the libration of the rnoon.

Blindness, deafness, want of sleep, and pain in

his limbs united to embitter the last years of

Galileo's life. He died in the year Newton was

born, and his relics were ultimately deposited in

the Church of Sta. Croce, at Florence, where

a splendid monument was erected to him near

that of Michelangelo.

Galileo was of diminutive size, but strong and

healthy. His countenance was agreeable; his

conversation lively. He loved music, drawmg,
and poetr\'. He knew Ariosto by heart; and in

one of his works, first printed in 1793, 'Consid-

erazioni al Tasso,' the product of his leisure

hours, he points out the superiority of Ariosto

to Tasso, whom he criticises very severely. His

style is lively, natural, and fluent. His collected

works have been edited by Alberi (16 vols.

1842-56). Consult : Nelli, 'Vita e Commercio Lit-

terario di Galilei' (1821): Brewster, 'Martyrs

of Science' (1841): Chasles, 'Galileo Galilei'

(1862) ; L'Epinois, <Les pieces du proces de Gali-

lee' (1877) : L'Epinois, 'La question de Galilee'

(1878); 'GaHlco Galilei und die Romische

Kurie' (1876), Gebler ; 'Die Alrten des Galilei-

schen Processes' (1877); Favaro, 'Galileo

Galilei' (1882) ; Scarbazzini, 'Galileo Galilei'

(1883); Wegg-Prosser, 'Galileo and his Judges'

(1889).

Galimberti, Luigi, loo-e'je ga-lem-bar'te,

Italian cardinal and diplomat: b. Rome 1838; d.

1896. He became professor of church history

in the College of the Propaganda and of the-

ology in the University of Rome, and was ap-

pointed by Pius IX. canon of the Lateran in

1868. From Leo XIII. he received appointment

as canon of Saint Peter's, archbishop of Nicjea,

and secretary' to the Congregation of Extraordi-

nary Ecclesiastical Affairs. He was papal ar-

biter in the award to Spain, as against Germany,
of the Carolines, and in 1880 was sent as am-
bassador to Germany, where he was successful

in adjusting the difficulties of the "Kulturkampf"
through the abrogation by the crown of the so-

called "May Laws." In 1893 he was made a

cardinal and prefect of the papal archives.

Gal'ion, Ohio, a city in Crawford County,

on the Erie and the Cleveland, C, C. & St. L.

R.R.'s, 81 miles southwest of Cleveland. Gallon

is an important railroad town, being a connecting

point and division terminal. There are railroad

shops and round-houses here, brick and tile

works, carriage and wagon factories, wheel and
gear works, iron foundries, and lumber-mills.

The town was originally laid out in 183 1, by
settlers from western Pennsylvania, and was
chartered as a city in 1878. The city owns and
operates its electric light and water plants. The
government is composed of a mayor, who holds

office for two years, and a common council,

elected by popular vote. Pop. (1900) 7.482.

Galitzin. See G.vllitzix.

Gall, Saint, Irish monk: b. Ireland about

550; d. Saint Gall, Switzerland, about 645. He
accompanied Saint Columba to France about

585, and took part with him in all his missionary

labors. Banished from France, they went to-

gether into the wilder regions of Switzerland,

and near the Lake of Constance they founded
the monastery which bore the name Saint Gall

and gave name to the town and canton of Saint

Gall. After a few years Columba retired to

Italy, leaving his companion abbot of the new
house. The monastery was burnt by Hungari-

ans in the lOth century.

Gall, Franz Joseph, frants yo'sei gal, Ger-

man phrenologist : b. Tiefenbronn, Baden, Ger-

many, 9 March 1758; d. Montrouge, near Paris,

22 Aug. 1828. He studied medicine at Strasburg

and Vienna, and settled in the latter city in

1785 as a physician. In 1796 he began to give

courses of lectures on phrenology (,q.v. )
in

Vienna; but these lectures were prohibited in

1802 by the Austrian government as being sub-

versive of the accepted religion, \yith Spurz-

heim, who became his associate in 1804, he

quitted Vienna in 1805, and began a lecturing

tour through Germany, Holland, Sweden, and
Switzerland. He reached the height of his farne

when in 1807 he settled as a physician in Paris.

On March 14. 1808, he and Spurzheim presented

to the In.stitute of France a memoir of their dis-

coveries, on which a committee of the members
of that body (including Pinel, Portal, and
Cuvier) drew up an unfavorable report.

Thereupon Gall and Spurzheim published their

memoir, 'Introduction to Physiology of the

Brain' ; this was followed by 'Researches on the

Nervous System' (1809) ; and by 'Anatomy and
Phvsiology of the Nervous System' (1810-19)

with an atlas of 100 plates. In 181 1. in answer

to accusations of materialism and fatalism

brought against his system. Gall published 'Of
the Innate Inclinations of the Soul and Spirit.'

He continued to practise medicine and pursue

his researches at Montrouge. near Paris, till

his death. See Spurzheim. K-\sp.^r.

Gall. See Bile.

Gall-bladder, a pear-shaped bag. attached^

to the under surface of the liver, the function of

which is the storage of bile. It is about four

inches long and two inches in diameter at the

widest part. It will hold from an ounce to an

ounce and a half of fluid. The broad end almost

reaches the abdominal wall under the

edge of the liver at the border of the

ribs, about three inches from the middle line

of the bodj'. From a groove on the under sur-

face of the liver two ducts that collect secretion

from all parts of the organ join and pass down
to the duodenum. The gall-bladder is connected

with this common duct by another duct or canal

of the same structure. They are all about the

size of a quill, but are capable of being dis-

tended. Bile is not poured out into the intestine

unless the chyme from the stomach passes over

the mouth of the duct, but the bile travels down
the ducts from the liver, and back through the

cystic duct to be stored in the gall-bladder until

needed.
Acute catarrhal cholangitis is an acute inflam-

mation of the lining membrane of the ducts,

causing swelling of the membrane and obstruc-

tion to the outflow of bile. The process is usu-

ally an extension of an acute gastritis and duo-

denitis. Jaundice results from the obstruction

to the passage of bile, and aside from this the

disease presents the picture of acute gastritis.

Three to five weeks usually elapse before the

jaundice disappears. Chronic cholangitis is due
to the presence of stones, to stricture, to car-

cinoma, or the pressure on the outside. There
is nothing distinctive in its evidences.
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Acute cholecystitis is due to iiifccliini of the
gall-bladder from the intestines by various mi-
crobes. It is usually associated with the pres-

ence of stones within the bladder. It may be
a mere catarrh or may be sui)i)urative, yoing on
to perforation and pcritoniti'^. The symptoms
are violent pain. c.\<iuisite toiKlcrncss on the ri^'lit

side of the abdomen, and a high fluctuating tem-
perature. Operation is usually demanded.
<jall-stoncs. cholelithiasis, a disease attended by
the formation of stones within the gall-blad-

der. These stones are formed chiefly of cholcs-

terin, a normal constituent of the bile. It is

held that previous infection and stasis of the
bile in the bladder are essentia! to their forma-
tion. Large numbers may be formed and held
in the gall-bladder for years without causing
disturbance, but there is constant likelihood of
inflammation, as well as attempts of the bladder
to force out these stones. Stones may be passed
directly through the ducts or at any point in the
cystic or common duct find lodgment. If stones
lodge in the cystic duct no bile can pass into the
gall-bladder, but that already there may be added
to by a mucous .secretion, causing the bladder
to distend. This condition is called hydrops of
the gall-bladder. .\ stone lodging in the com-
mon duct dams back the bile and causes jaun-
dice of pronounced type.

Hepatic colic is the name given to the intense
cramp that accompanies the passage of a gall-

stone through the bile-ducts or an attempt at

such a passage. There is a sudden excruciating
pain in the right side at the free border of ribs

«r even over the whole abdomen ; frequently the

pain may shoot up to the right shoulder-blade
and arm. The patient rolls and tosses in agony
with his face suffused with cold perspiration.

Sometimes there is a chill followed by fever.

The duration depends on the course of the
stone; frequently relief is had in a few hours,
only soreness remaining.

D. D. Roberts. M.D.,
Brooklyn, N. V.

Call-fly, one of the several minute gall-

inaking insects, as the British ash-fly. Sec
G.\1-LS AND G.^LL-MAKERS.

Gall-gnats, a gall-making gnat of the
genus (Vc;(/i))j;_vm. See Gai.i.s and Gall-
M.\KERS.

Gall-stones. See Calculus.

Gal'la. See Nut-galls.

Gallait, Louis, loo-e ga-la, Belgian histor-

ical painter: b. Tournai, Belgium, lo May
1810; d. Brussels 20 Nov. 1887. He studied in

Tournai. Antwerp, and Paris, where he acquired

a name by his portraits as well as his genre and
historical paintings, .^mong his earlier pictures

of note were: 'Christ Restoring Sight to a

Blind Man' : 'The Strolling Musicians' : 'The
Beggars' : 'Montaigne Visiting Tasso in

Prison' : '.-\bdication of Charles V.' Among
liis subsequent pictures are: 'Temptation of

St. Anthony' : 'The Dead Bodies of Counts
Egmont and Hoorn' : 'The Prisoner's Family' ;

'The Last Moments of Count Egmont' ; 'Alva
Signing Death Warrants' ; and lastly (1882),
'The Plague at Tournai,' purchased for Brus-
sels !Museum at the price of $24,000.

Galland, Antoine, iiii-twan ga-loii, French
Orientalist and arch.-eologist : b. Rollot. France.

4 April 1646; d. Paris 17 Feb. 1715. Attached

in 1670 to the French embassy at Constantinople,
he three years later accompanied the ambassador
to Syria and the Levant. In 1676. and again
in 1679, he made other visits to the East. In
1701 he w-as made a member of the Academic
des Inscriptions, and in 1709 |)rofessor of Arabic
in the College de France. The greatest part

of his writings relate to archoeological sub-
jects, especially to the numismatics of the East;
but the work which has secured him the great-
est reputation is his translation of the 'Arabian
Nights Entertainments' (1704-8), the first

translation of these stories made into any lan-

guage of Christendom. Among his other writ-
ings are: 'Remarkable Sayings, Witticisms,
and Ma.xims of the Orientals' (1694), ""d 'i'he

Indian Tales and Fables of Pilpay and Lok-
man' (1724).

Gallardo, Aurelio Luis, rel yo loo-es'

giil-liir'do, Mexican poet: b. Leon, Guana-
juato, Me.xico. 3 Nov. 1831 ; d. Napa, Cal., 27
Nov. 1869. He published three volumes of
poems: 'Dreams and Visions' (Mexico 1856) ;

'Clouds and Stars' (Guadalajara 1865) ; and
'Legends and Romances' (1868); also a col-

lection of poems, 'Home Stories.' He wrote
many comedies. The drama. 'Maria Antonieta
of Lorena' is regarded as his best work.

Gallas, giil'laz, an Ethiopian race inhabit-
ing Africa between lat. 9° and 3° S. and Ion.

34° and 44° E. Their language is a descendant
of the ancient Geez of .Abyssinia. They are of
average stature, w-ith strong, well-made limbs,

skin of a light chocolate brown, hair frizzled but
not woolly. Though cruel in war they arc frank
and faithful to promises and obligations. They
are distinguished for their energy, both physical

and mental, especiallj' the southern tribes, which
pursue pastoral avocations, notably the breed-
ing of horses, asses, sheep, cattle, and camels,
and those which live by hunting, especially the

elephant. These same tribes are mostly still

heathens, though Mohammedanism is rapidly
making way among them. The more northerly
tribes who dwell about Harar profess a crass

form of Christianity, derived from Abyssinia,
and for the most part raise cotton, durra, sugar,

and coffee. The total Galla population, who
call themselves Argatta or Oromo, is cstim.-itcd

at about 3,000,000. Politically they are divided
into a great number of separate tribes, which
are frequently at war with one another. But
their inveterate foes are the Somali, who have
gradually driven back the Gallas from the

shores of the Red Sea and the extreinities of the

Somali peninsula, regions which were occupied
by them in the i6th century, just as on the

other side the Abyssinians and Shoans have
beaten them back. The country they now in-

habit is a plateau northwest of the Indian Ocean,
with a hilly, well-timbered surface.

Gal'latin, Albert, American financier: b.

Geneva, Switzerland. 29 Jan. 1761 ; d. .Astoria.

N. Y., 12 Aug. 1849. He was graduated at

the university there in 1779. In 1780 he went
to the United States, and was for a time teacher

of French in Harvard College. In 1786 he

removed to Pennsylvania, became a member of

the State legislature, and in 1793 was elected to

the I'nited States Senate, but was declared in-

eligible. From 1795 to 1801 he served in the

House of Representatives, and from 1801 te

1813 was secretary of the treasury, in which
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post he showed himself one of the first finan-

ciers of his day. He took an important part

in the negotiations for peace with England in

1814, and signed the Treaty of Ghent. From
1815 to 1823 he was minister at Paris, and in

1826 was sent to London as amhassador extraor-

•dinary. On his return in 1827 he settled in

New York, and devoted much of his time to lit-

erature, being chiefly occupied in historical and
ethnological researches. He was one of the

founders and the first president of the Ethno-
logical Society of America ; and from 1843 to

his death was president of the New York
Historical Society. His works include publica-

tions on finance, politics, and ethnology ; among
these last are: 'The Indian Tribes East of the

Rocky Mountains, etc' (1836), and 'Notes on
the Semi-Civilized Nations of Mexico, Yucatan,
and Central America* (1845). Consult Henry
Adams, 'Life of Albert Gallatin> (1879)-

Gallatin, Mo., city and county-seat of
Daviess County, on the Wabash, and the Chi-

cago, R. I. &. P. R.R.'s, and on the Grand
River, 55 miles northeast of St. Joseph. It is in

a farming region and has lumber industries.

Pop. (1900) 1,780.

Gallatin, Tenn., town and county-seat of

Sumner County, on the Louisville & N., Chesa-
peake, and Nashville R.R.'s, 26 miles northeast

of Nashville, and three miles from the Cumber-
land River. Its industrial and commercial ac-

tivities are connected with stock-raising, agri-

cultural products, lumbering, cotton, and woolen
manufactures, flour milling, and foundry and
machine products. Pop. (1900) 2,409.

Gallaudet, gal-a-det', Edward Miner,
American educator : b. Hartford, Conn., 5 Feb.

1837. He is a son of Thomas Hopkins Gallau-

det (q.v. ), and was graduated at Trinity College

in 1856. He organized the Columbia In-

stitute for the Deaf, Dumb, and Blind in Wash-
ington, D. C, in 1857, and from it developed

the Gallaudet College for the Deaf, of which, in

1864, he became president. His publications

include: 'Manual of International Law*
(1879), and 'Life of Thomas Hopkins Gallau-

det' (1888).

Gallaudet, Thomas, American Episcopal
clergyman : b. Hartford, Conn., 3 June 1822

;

d. 27 Aug. 1902. He was a son of T. H. Gallau-

det (q.v.) ; graduated at Trinity College in

1842 ; was teacher in the New York Institution

for Deaf-Mutes 1843-58. He was ordained in

1851 ; founded and became rector of St. Ann's
Church, New York, for deaf-mutes, in 1852;
was appointed general manager of the Protes-

tant Episcopal Church Mission to Deaf-Mutes
in 1872 ; and founded the Gallaudet Home for

Deaf-Mutes, near Newburg, N. Y., in 1885.

Gallaudet, Thomas Hopkins, American
educator: b. Philadelphia 10 Dec. 1787; d. Hart-
ford, Conn., 9 Sept. 1851. In 1817 he founded
at Hartford, Conn., the first deaf-mute insti-

tution in America, and was president of the

same till 1830. In 1838 he became chaplain of
the Insane Asylum at Middletown, Conn., where
he remained till his death. He was the author
of 'Bible Sfories for the Young' (1838), and
'The Child s Book of the Soul,' etc. See Lives
by Humphrey (i8i8), and E. M. Gallaudet

(1888); Barnard, 'Tribute to Gallaudet.'
Vol. 7— 19

Galle, Johann Gottfried, y5'han got'fred

gal'le, German astronomer: b. in Pabsthaus,
Prussia, 9 June 1812. He studied natural sci-

ences and mathematics in Berlin 1830-3 ; dis-

covered three comets in 1839-40; was the first

to observe the planet Neptune (23 Sept. 1846) ;

and in 1851 became director of the observatory
in Breslau and professor of astronomy in Bres-

lau L^niversity

Gallegos, gal-ya'gos, Argentina, a river

and city in the extreme southern part. The
river rises in the Latorre Mountains and empties
into the Atlantic Ocean ; length 160 miles. The
city is near the mouth of the river in Santa
Cruz Territory and has a population of about
S>ooo.

Gallein, gal'e-in, Pyrogallolphthalein.
Formula, C=oHioO-. Obtained by heating for

some hours one part of phthalic anhydride with
two parts of pyrogallol from 190° to 200°, then

dissolving the fused mass in alcohol, precipitat-

ing with water, and recrystallizing from dilute

hot alcohol. It is used as a dye.

Gallenga, gal-len'ga, Antonio Carlo Napo-
leon, Italian publicist and author: b. Parma,
Italy, 4 Nov. 1810; d. Llandogo, Wales, 17 Dec.

1895. He left Italy in 1831 by reason of political

disturbances, and lived abroad. He represented
Piedmont at Frankfort in 1848-9, and was a

member of the Italian Parliament 1854-64. He
was long the London Times' special correspond-
ent in Italy. His works, many of them issued
under the name of "L. Mariotti," include: 'Italy,

Past and Present' (1841-9) ; 'Castellamonte,
an Autobiography' (1854) : 'Mariotti's Italian

Grammar,' which went through 12 editions

;

'History of Piedmont' (1855-6); 'The Pearl
of the Antilles' (1873) ; and several books of
travel.

Gal'leon, a name formerly given to a very
large kind of vessel, with three masts and three

or four decks, such as those used by the Span-
iards in their commerce with South America,
to transport the precious metals. They were
large, clumsy, square-sterned vessels, having
bulwarks three or four feet thick, all of which
were so encumbered with tophamper, and so

overweighted in proportion to their draft of
water, that they could bear very little canvas,

even with smooth seas and light winds.

Gallery, in architecture, a long, narrow
room, the width of which is at least three times
less than its length. Galleries are destined for

dancing, music, dining on festival occasions,

and are generally decorated with pictures in oil

or fresco. Galleries have sometimes been buiL
merely to receive collections of pictures, or
to give a painter an opportunity for fresco

paintings ; hence a large collection of pictures,

even if contained in several adjoining rooms, is

called a gallery. A celebrated gallery described
by Cicero was established by Verres, the well-

known spoiler of Sicily. In modern Europe the
gallery founded by Cosmo II. in Florence long
held the first place ; but it has now been eclipsed
by several European galleries. The art treas-

ures of Florence now form two collections, that

of Uffizi, and that of the Pitti Palace. The
Galerie du Louvre in Paris is among the finest

in the world, though in 1815 it was stripped of
many works of art, reclaimed by the different

nations from whom they had been plundered.
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Amonfr the other renowned European galleries

9re those at N'crsaillcs and Dresden, the Royal
Gallerj- at Madrid, the Belvedere Gallery at

Vienna, the Hermitage at St. Petersburg, the

gallery of Berlin, the National Gallery in Lon-
don, the National Museum at Naples, the Vatican
and Borghcse collections at Rome, and those in

Munich, Brussels, Venice, Antwerp, Milan.

The term gallery is also sometimes applied

to what is more properly termed a corridor,

or to a platform projecting from the walls of a

building supported by piers, pillars, brackets, or
consoles, and in churches, theatres, and similar

buildings to the upper floors going around the
building next the wall. In ship-building, a gal-

lery is a balcony projecting from the stern or
quarter of a ship of war, or of a large mer-
chantman ; in fortification, a covered walk
across the ditch of a town ; and in mining to a
narrow passage from one part of the mme to

another.

Galley, the ancient and mediaeval ship of

the Mediterranean. The V'enetian galleys

were about i6o feet long above, and 130 feet

by the keel, 30 feet wide, and 20 feet length

of stern-post. They were furnished with three

masts, and 30 banks of oars, each bank con-

taining two oars, and every oar being managed
by six or seven slaves, who were usually

chained to it. In the fore part, after the inven-

tion of cannon, they had three small batteries of
cannon, namely, two 36-pounders, two 24-

pounders, and two 2-pounders. They had also

three i8-pounders on each quarter, and carried

from 1,000 to 1,200 men.
The term galley, as applied to the ships of

the ancient Greeks and Romans, refers es-

pecially to their war-ships, which were propelled

chiefly by oars.

The Greek or Grxco-Etruscan vases show
many illustrations of biremes, that is, galleys

with two banks, or longitudinal rows, of oars.

The invention of this form of vessel was a very

important advance in naval construction, for it

permitted of a large increase in rowing-power,
in proportion to the bulk and weight of the

vessel. It was the trireme, however, which
formed the chief war-ship of Greece during her

prime. It had three banks of oars on each side.

The seats for the rowers, which were removable,

were placed between the sides of the vessel and
a series of upright and inclined timbers support-

ing the main deck. The stem of the vessel was
generally curved, and terminated in an orna-

mental figure-head, and the stern-post was also

usually curved upward and finished off orna-

mentally. At the stern there was an elevated

quarter-deck, whence the helmsman and the

trierarch or naval captain gave their orders.

The latter had full command of the ship ; the

former acted as navigating officer, having the

oarsmen and sailors under his command. The
trireme had regularly two masts— a mainmast
with one large sail, and a very small fore-

mast.
The rowers formed much the largest portion

of the crew, while an Attic trireme carried also

10 marines, 17 sailors, a sort of paymaster, two
men in charge of the lines of towers, besides

two boatswains, one with a flute, to give the

timp to the rowers. The total crew would thus

be about 220. The total length of a trireme

was about 120 feet, of which about 100 was
devoted to the rowers ; the breadth at the water-

line was some 12 feet ; and the draught about 6
feet. .\ speed of 8 or q knots was probably
about the highest obtainable.

The Romans did not become important as a
maritime nation till the period of their struggle
with Carthage. They built large numbers of

ships, chiefly of higher rates than the trireme.

But the triumph of the bireme vessels, known
as Liliurnian galleys, at Actium led the way for

a reversion to lower-rated ships.

Galli, gal'i, the emasculated priests of the
Greek goddess Rhea, afterward identified with
the Asiatic Cybele, and worshipped as symboliz-
ing the procreative powers of nature. Cybele
was the "Great Mother" and inspired the arts of
agriculture. The true home of this cult was
Pessinus in Galatia, but it never obtained public
recognition in Greece, where the excesses and
mendicity of its priests exposed it to contempt.
It was introduced into Rome 204 bc, at the
bidding of the Sibylline oracle, and for the
purpose of expelling Hannibal from Italy. The
Galli were permitted to pass in a procession
through the streets of the city, led by an Asiatic
priest and priestess, but Roman citizens were
forbidden to participate in this service. The
cult gained an increasing favor and popularity

and in the 2d century a.d. other rites were
added, such as baptism in the blood of bulls

and rams, by which the devotee was supposed
to be cleansed from pollution and regenerated.
This baptism was undergone by the Emperor
Julian, called the Apostate. The worship of
Cybele was checked by Constantine and abol-
ished by Theodosius.

Gallic Acid, HCtHsOs.H-O, is an acid
which exists in small quantity in gall-nuts, in

valonia (the acorn-cup of Qucrcus agilops),
in dividivi (the pod of Casalpiiiia coriaria), in

sumach, and other vegetables. It is usually pre-
pared from gall-nuts, which, in addition to gallic

acid, contain a large proportion of tannin
(tannic acid or gallo-tannic acid). When the
gall-nuts are digested with water for some weeks
fermentation takes place, and the tannic acid is

gradually converted into gallic acid. The same
result is obtained more quickly if sulphuric acid
be present. To obtain pure gallic acid the gall-

nuts are boiled with water, and the hot liquor
separated. On cooling gallic acid crystallizes

out, and is further purified by solution in hot
water and treatment with animal charcoal. It

forms delicate, silky, acicular crystals, nearly
colorless, and having a sourish taste. It is

soluble in three parts of boiling water, but only
in 100 of cold water, and on this account it can
be readily purified by recrystallization. With
solution of iron salts (ferric) it produces a blue-
black color, and finally yields a black precipitate
on exposure to the air. Hence it may be used
in the production of ink, for which purpose it

has some advantages over tannin or gall-nuts.

WTien the crystals are strongly heated pyrogallic
acid is produced and sublimes over. Gallic acid
is a useful astringent. As it does not coagulate
albumen it is readily absorbed into the blood,
and in this way it is efficacious in Bright's dis-

ease. Where a decided local astringent effect

is desired tannic acid is much more powerful.
In medicine gallic acid is used as an astrin-

gent. In most respects its action is similar to
that of tannic acid (q.v.), but it does not
coagulate albumen, and therefore does not pos-
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sess the local action as an astringent. It has

been used in excessive sweating, and is useful

for sweating feet and as a local spray and
gar.ele in tonsilitis, phar\-ngitis, and similar

affections of the nose and throat.

Galilean Church. See G.\llicanism.

Gallicanism, the tendency to enlarge the

prerogatives of a national Church in restriction

of the authority of the Roman See. This term
more especially describes the manifestation of

that spirit in the _ history of the Church in

France, and takes its derivation from the con-

troversies between the French monarchy at vari-

ous times and the Roman pontiffs in regard to

ecclesiastical jurisdiction. It is a mistake to

suppose that Gallicanism took its rise in France
prior to the 13th century, or that the decrees of

Louis IX., including the Pragmatic Sanction,

were in any proper sense an attempt to restrict

the authority of the Roman pontiffs. So far

from this being true, their object was to assure

the immunities and franchises accorded to the

clergy from the exactions of the royal officers

and feudal lords. In his ordinance of April

1228, Louis IX., or rather his mother, Blanche

of Castile, the regent, says not a word about the

relations of the clergy or the laity with the

Roman pontiff, and Pope Innocent IV., in 1250,

in a letter to the queen, thanks her for issuing it.

It was not until the time of Philip the Fair

that Gallicanism in any proper sense can be said

to have manifested itself. That monarch in his

contest with the papacy sovw-ed the seeds of the

long controversy as to the question of papal

jurisdiction, which so long agitated the French
Church. As a result of his contest with Boni-

face VUL, and of the later declarations of the

Councils of Constance and Basel, the principles

began to be enunciated by the national party

;

one that the king of France was absolutely inde-

pendent of the pope in all temporal matters ; the

other, that the papal power was not absolute,

must be exercised within the limits of the can-

ons, and was inferior to that of a general coun-
cil. By the Pragmatic Sanction passed at

Bourges in 1438, the Galilean Church, in union
with the king, adopted the decrees of the Coun-
cil of Basel abolishing papal reservations and
expectatives, and restricting appeals to Rome to

the causa inajorcs. Against this many popes
protested, but it was not until the date of the

concordat (1516) between Leo X. and Francis
I. that it was abolished.

During the i6th century there were many
customs and privileges of more or less ancient

date still e.xtant, which the national party de-

lighted to call "Gallican liberties." The crisis

came in the 17th centurj', during the reign of

Louis XIV., over the question of the royal right

of regalia (q.v.). Two bishops excommuni-
cated the crown nominees to benefices in their

dioceses. Their Metropolitans canceled their

sentences ; whereupon they made appeal to

Rome, and the pope annuled the decisions of the

Metropolitans. The crown resented the pope's

lecision as an intrusion upon its rights. Louis

Xn". called an assembly of French bishops

(1682) to contirm his position. This assembly
formulated the famous Four Articles setting

forth the "Gallican liberties." The first declared

that the jurisdiction of Peter's successor did not

extend to civil and temporal affairs, that kings

w-ere subject to no ecclesiastical power in tem-

porals, and denied the deposing power of the

popes. The second ratifies the third and fourth

sessions of the Councils of Constance as regards

the respective authority of the pope and general

councils, and denies that these sessions refer

only to times of schism. The third asserts the

validity of the laws, customs, and constitutions

of the realm, and of the Gallican Church. The
fourth declares that although the pope has the

principal share in questions of faith, and that

his decrees regard all and particular Churches,

still his judgment is not irreformable, unless the

consent of the Church be added.
Afterward, at the command of the king, who

subsequently realized the radical character of

the Four Articles, the bishops who had signed

them individually wrote to the pope retracting

their Declaration. Later Louis himself wrote
to Innocent XIL, in 1693, stating that he had
"given the necessary orders to the effect that the

contents of my edict of 22 March 1682, con-

cerning the Declaration emitted by the clergy of

France, be not observed."
X'evertheless. the spirit of Gallicanism lin-

gered on in France, finding fresh impetus in

Jansenism. During the i8th century its strength

rapidly waned, and by the time of the French
Revolution ("1789) it had ceased to have any
vital significance.

Gallienus, gal-i-e'nus, Publius Licinius
Valerianus, Roman emperor: d. 268 \.T>. He
received the title of Caesar from the senate at the

same time with his father, Valerianus, and as-

sociated with the latter in the empire on his

accession in 253 .\.D. His father having been
defeated and taken prisoner by Sapor, king of

the Persians, in 260, Gallienus showed complete
indifference, and continued to reign alone with-

out making any attempt to deliver his father.

With a like indifference he saw his empire dis-

membered by numerous usurpers, and invaded
in all parts by barbarians.

Gallifet, Gaston Alexandre Auguste, gas-
tori al-eks-andr o-giist ga-le-fa, M.\rquis de,

French general : b. Paris, France, 23 Jan. 183a.

He joined the army in 1848, serving in the

Crimea, ^Mexico, and Algeria. He took part

with the Army of the Rhine during the Franco-
German War, being made prisoner at Sedan.
During the second siege of Paris he commanded
a brigade of the Army of \'ersailles, and was
unenviably distinguished for his frightful sever-

ity to the Communard prisoners. Promoted to

the rank of general of division 3 May 1875, he
obtained the command of the ist division of
cavalr>', and in February 1879, that of the gth
regiment. He became minister of war in

1899.

Gallin, in chemistry, gallin, CmHmO?, or
0[C«H;(0H),]2.CH.GH,.C0.0H. Obtained
by long boiling gallein and zinc-dust and am-
monia, then acidifying with dilute HiSOi and
shaking out with ether. It crystallizes out of
ether in fine needles, and quickly reddens in the
air. It can be used as a dye instead of log-

wood.

Gallinger, Jacob H., .American politician:

b. Cornwall. Ont., 28 March 1837. He studied
medicine, which he practised from 1858 until

his entrance upon public life as a member of the
New Hampshire legislature in 1872-3. He was
in the State Senate in 1878-80, and its president
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during the last two years. In 1885-9 he was
a representative in the Federal Congress, and
in i8<3i-igo3 senator. From 1882 to 1890 he

was chairman of the Republican State Commit-
tee.

Gallinule. Sec Mld-iien.

Gallic, gali-o, Lucius Junius, Roman pro-

consul of Achaia under Claudius when St. Paul
was at Corinth, 53 A.u. He was brother of the

famous Seneca, and had procured his name by
adoption into the family of Gallio the rhetori-

cian. The narrative in the 'Acts of the .\pos-

tlcs' tells how, with regard to the clamor of the

Jews against Paul, he was "not minded to be a

judge of these matters"; and how "Gallio cared
for none of these things" ; hence his name has

become a synonym for a careless, easy-going,

and indifferent man who keeps himself free

from trouble and responsibility.

Gallipoli, gal-lep'6-le. Turkey, a seaport

on the peninsula of the same name, at the ex-

tremity of the Dardanelles, 130 miles west of

Constantinople. The ancient Kallipolis, of

which some ruins remain, it was formerly the

most important commercial town on the Helles-

pont, and still retains considerable trade. There
are two harbors, extensive bazaars, and some
manufactures. The town was taken by the

Turks in 1356, and formed their earliest Eu-
ropean possession; and here the allies disem-

barked during the Crimean war. Pop. 20,000.

Gallipoli, Peninsula of, Turkey, a tongue
of land separating the Hellespont from the

yEgean Sea and the Gulf of Saros, 62 miles

long, by a varj'ing breadth of from 4 to 12 miles.

Lat. between 40'' 3' and 40° 38' N., Ion. be-

tween 26° 10' and 27° E.

Gallipoli Oil, a coarse olive oil used in

Turkey-red dyeing and for other purposes, and
prepared from olives grown in Calabria and
Apulia, the latter being considered the best.

The oil is conveyed in skins to Gallipoli, where
it is clarified and shipped in casks.

Gallipolis, gal-T-p6-les, Ohio, city and
county-seat of Gallia County; on the Ohio
River, and on the Columbus, H. V. & Toledo,

and the Ohio C. R.R.'s. It contains a United

States Marine Hospital, Gallia Academy, the

State Hospital for epileptics, Washington High
School, and a private epileptic sanitarium.

Pop. (1900) 5,432.

Gallitzin, giil-let'sen, the name of a noble
Russian family whose members have been

equally prominent in war and diplomacy from
the i6th century downward. V.\siLi, surnamcd
the Great (b. 1S43 ; d. 1714) ; was the councilor

and favorite of Sophia, the sister of Peter the

Great, and regent during his minority. His
great aim was to bring Russia into contact with

the west of Europe, and to encourage the arts

and sciences in Russia. His design to marry
Sophia and plant himself on the Russian throne

miscarried. Sophia was placed by her brother

in a convent and Vasili banished (1689) to a

spot on the Frozen Ocean, where he died.

AuAUE, Princess G.\llitzix (1746-1806),

daughter of the Prussian general. Count von
Schmettau. She was noted for her literary cul-

ture, her sympathetic relations with scholars and
poets, but, above all, for her ardent piety, which
found in Catholicism its most congenial sphere.

Having separated from her husband, Prince Dim-

itri Ale.xievitch, she took up her residence in

Miinster, where she gathered round her a circle

of learned companions. Prince Dimitri Alexie-
viTCH, diplomat (b. 1738; d. 1803). He was
ambassador to the court of France in 1763, and
to The Hague in 1773, and was the author of

several works relating to geology.

Gallitzin, Demetrius Augustine, Prin(*e,

,\mcrican clortryman : b. The Hague 22 Dec.

1770; d. Lorcttn. Pa.. 6 May 1840. He was a
son of Prince Dimitri Gallitzin (q.v.), and be-

came a Roman Catholic in His 17th year. He was
ordained a priest in the United States in 1795;
and betook liimself to a bleak region among the

Alleghany Mountains in Pennsylvania, where he

was known as "Father Smith." Here he laid the

foundation of a town called Loretto. He de-

clined to return to Russia on his father's death,

and as a Catholic priest was adjudged to have
lost his right of inheritance. He was for some
years vicar-general of the diocese of Philadel-

phia. He was austere in his mode of life, but

liberal in the highest degree to others, and an
affectionate and indefatigable pastor. In 1809

he resimied his original name. He wrote
various controversial works, including a 'De-
fense of Catholic Principles' (1816); 'Letter to

a Protestant Friend' (1820), and 'Appeal to the

Protestant Public' (1834).

GalTium, a metallic element, symbol Ga,
atomic weight 69.9. Gallium is a triad element.

Specific heat 0.079. It was discovered by the

French chemist, Lecoq de Boisbaudran by means
of the spectroscope ; but the Russian chemist
Mendeleeff had shown in his periodic law (q.v.)

that an element must exist having intermediate

properties between aluminum and indium. He
called this supposed element eka-aluminum.
The metal is obtained by dissolving the blende

in sulphuric acid and placing in the solution

plates of zinc. A precipitate containing gallium

as a hydrated oxide is thus obtained, and after

further solution and precipitation metallic gal-

lium is thrown down by zinc. Gallium is a

hard metal, very slightly malleable, and leaves

a bluish-gray trace on paper ; when melted it

adheres to glass ; it does not tarnish in the air.

Its specific gravity is 5.95. It gives a brilliant

violet line in the spectrum. When heated in

the air it oxidizes on the surface, and does

not volatilize. It dissolves in hydrochloric acid

with disengagement of hydrogen. It is scarcely

attacked by nitric acid in the cold ; when heated

it dissolves slowly with evolution of nitrous

fumes. It forms salts.

Gallium Chloride, in chemistry, GaCIj It

is colorless, crystalline, and deliquescent.

Gallium Salts, salts precipitated by ammo-
nia. If redissolved by hydrochloric acid, and
again precipitated by ammonia, the precipitate

is soluble in excess. If zinc is present the

gallium is precipitated along with the zinc. Po-
tassium ferrocyanide gives a yellow precipitate

with strongly acid solutions of gallium chloride.

Gallon. See Weights and Measures.

Gallotannic Acid. See Tannin.

Gal'loway, Beverly Thomas, American
horticulturist : b. Millersburg, Mo., 16 Oct. 1863.

He was graduated from the University of Mis-
souri, agricultural course, in 1884 ; was assistant

in the horticultural department of the univer-

sity in 1884-86, and in the United States De-
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partment of Agriculture, division of vegetable

physiology and pathology, in 1887-8. In igoo

he became director of the office of plant in-

dustry. His writings include works on plant

diseases, botany, horticulture, and allied sub-

jects.

Galloway, Charles Betts, American bishop

of the Methodist Episcopal Church, South; b.

Kosciusko, Miss., i Sept. 1849. In 1868 he en-

tered the Mississippi conference, and for several

years he was pastor of various churches in that

State. From 1882 until 1886 he was editor of

the Xew Orleans 'Christian Advocate.* He
was also elected president of the board of edu-

cation of his Church, and published a 'Life of

Bishop Linus Parker' ; 'Hand-book of Prohibi-

tion' ; 'Open Letters on Prohibition,' written

during his controversy with Jefferson Davis on
that subject: 'Modern Missions: Their Eviden-

tial Value' : and "Christianity and the American
Commonwealth.'

Galloway, Joseph, American lawyer: b.

near West River, Md., about 1729; d. Hertford-

shire, England, 29 Aug. 1803. He was admitted

to the bar in Philadelphia, and was a member
of the Pennsylvania Assembly 1757-74- He held

a seat in the Congress of 1774, where he sug-

gested a plan of government headed by a pres-

ident-general to be appointed by the king and to

hold office during the latter's pleasure, and a

grand council elected every three years by the

assemblies of the several colonies. Before the

conclusion of the Revolutionary War he re-

moved to England; and in 1788 was charged
with high treason by the Assembly of Pennsyl-
vania, which ordered his estates to be sold. He
was the author of: 'A Candid Examination of

the Mutual Claims of Great Britain and the

Colonies : with a plan of accommodation on
Constitutional Principles' (1780) : 'History and
Political Reflections on the American Rebellion'

(1780); etc. Consult: Balch (ed.), 'Examina-
tion of Joseph Galloway by a Committee of the

House of Commons' (1855); Tyler, 'Literary
History of the American Revolution' (1897).

Galls and Gall-makers. Galls are unnat-
ural plant-growths caused bj' various forms of

insects, more particularly by the hymenopterous
family of gall-flies (Cynifidce). Gall-gnats

{Cecidornyiida:,— minute two-winged midges or
flies), many species of

mites, some forms of
caterpillars, and the

larvae of weevils and
other beetles also

cause galls. The for-

mation of a gall is

due to the puncturing
of any portion of a

plant, the surface of
the leaf, stem, roots,

or bark and the
deposition of an egg
in the cavity formed,
or by the presence of
the larvae subsequent-
ly hatched from it.

Within these excre-
scences the larvs feed
and grow, and either

still grubs or remain
till the pupa stage is past and emerge as adoles-

cent insects. A gall may contain a single egg

and larva or many, and both external form and

internal structure vary widely. Each gall-fly

has its favorite or exclusive host, and usually

restricts its egg-laying to some special part of

the plant. While most produce true galls, some
members of the family utilize galls already

formed.
The reproductive relations of gall-flies are

very interesting: in many cases parthenogenesis

undoubtedly occurs ; in some species, for ex-

ample, of Rhodites, no males have ever been

found; in other forms the males when they

occur are very few in proportion to the females.

It must be emphasized that many gall-wasps

distinguished by entomologists as separate spe-

cies or even referred to different genera have
turned out to be the parthenogenetic and the

sexual forms of one species. A common life-

f

Fig. 1.— Bedeguar Gall
of Wild Rose.

eat their way out while

Fig. 2.— a, oak gall produced by Cynips qucrcus-folii;

b. section of gall; c, gall-insect (.Cyiiifs

quercus-folii).

history is as follows : (a) Out of a summer-gall

male and female forms emerge; (&) the females

lay their fertilized eggs and give origin to winter-

galls in so doing; (c) from these winter-galls

there arise parthenogenetic females which in

their egg-laying produce the summer-galls from
which we started.

Galls vary greatly in shape, and may be solid

or spongy, and contain one or several cavities,

in each of which a larva is lodged. Though galls

are very generally distributed, they occur m
commerce chiefly as Levantine articles of trade.

The .-Meppo nut-galls are spherical and tubercu-

lar ; blue, black, and w'hite varieties are recog-

nized, the two former being picked before the

escape of the larva, the latter after its exit. They
are produced by a gall-fly (Cynips galice-tinc-

toria) on tw-igs of an oak (Qucrcits infectoria).

The galls made on oak by the common British

"ash-fly" (C quercifolia) , or by the hundred or
more American species of Cynips, might serve

the purpose of ink making, tanning, etc., just

as well ; the 70 to 80 per cent of tannin they

contain is the principal element of value. Dead
Sea Apples, or ^lecca or Bussorah galls, or

Apples of Sodom {mala iiisana. or C. q. infec-

toria: iiisana), are varieties of .this vegetable

product. The artichoke or strobile galls coii-

sist of several pieces, and resemble the fruit

(strobilus) of the hop; it is due to the abnormal
development of the female involucre before fe-

cundation ; its insect is the C. q. gemma: The
hair}' galls, or bedeguars, or rose sponges, are

chiefly found on Rosa rubiginosa; they are pro-

duced bv Rlwditcs rosa:

Consult Howard, 'The Insect Book' CNew
York, 1901), and accompanying bibliography.
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Gallus, Caius Cornelius, Rnman poet: b.

Forum Jiilii ( muclirn Frcjus), Gaul, about 66
B.C. ; d. 26 B.C. He lived at Rome in intimate

friendship with Vergil, Asiniiis Pollio, Varus,
and Ovid, and was appointed by Augustus pre-

fect of Egypt, but fell into disfavor and was
banished, whereupon he ended his disgrace with
his own sword. Gallus was reckoned the

founder of the Roman elegy, from his four
books of elegies on his mistress Lycoris, of

which but a few slight fragments have come
down to us. His name was adopted by W. A.
Becker as the title of his well-known picture of
Roman domestic life: 'Gallus: Roman Scenes
from the Time of Augustus' (18.^8).

Gaily, Merritt, American inventor: b. near
Rochester, N. ^'., 15 Aug. 1838. He was grad-

uated at the L'niversity of Rochester in 186,^

;

and later turned his attention to mechanics. His
inventions include the "Universal" printing-

press: a machine for making linotypes: electric,

telegraphic, and philosophical apparatus; musical
instruments, including the "Orcliestrone," tlie

"Black-Vent System" for tubular church organs:
the "Counterpoise Pneumatic System" of the

automatic musical instruments, etc.

Galois, Evariste, French mathematician:
b. Bourg-la-Rcinc 181 1: d. Paris 1832. He ob-

tained his early education in the College de
Louis-le-Grand and entered the Ecole Normale
in t8.^o, while there writing a theorem on the

solubility of irreducible equations of prime de-

gree by radicals, six articles on the theory of

equations and theory of numbers, and with
others founded the theories of groups and
functions. His works were published in

Paris (1897^. See Equations, Galois Theory
OF.

Galoparo, ga!-6-p;i'ro, or Capo di Faro,

ka'po de fa'ro, the Charybdis of the ancients.

It forms the whirlpool on the outside of the

harbor of Messina, in the strait separating Italy

from Sicily. Opposite, on the Italian coast, is

the rock Scylla.

Gait, gait, Sir Alexander Tilloch, Cana-
dian statesman : b. London, England, 6 Sept.

1817; d. Montreal 19 Sept. 1893. He was a son

of John Gait (q.v.) and went to Canada while

still a boy. He made a fortune in the service

of the British and American Land Company ; was
Canadian minister of finance in 1858-62, 1864-6,

and in 1867 ; and Canadian high commissioner
to England in 1880-3. He published 'Canada
from 1849 to 1859.'

Gait, John, Scottish novelist: b. Irvine,

Ayrshire, 2 May 1779; d. Greenock, Scotland,

II April 1839. in 1804 he went to London, and
entered into a mercantile partnership, but the

venture soon ended in bankruptcy. He then re-

solved to try the legal profession, and entered

himself at Lincoln's Inn, but made small pro-

gress in his studies, and quitted England in 1809.

He made a tour of the south of Europe and the

Levant, and on his return in i8i2 published

'Voyages and Travels in the Years 1809, 1810,

and 181 1,' and 'Letters from the Levant.' The
same year appeared his 'Life of Cardinal Wol-
sey,' and also a volume of tragedies, which re-

ceived a rough handling from the 'Quarterly

Review.' Among his other literary labors of this

period was the tragedy of 'The Witness,' a life

of West the painter, and a romance on the leg-

end of the 'Wandering Jew.' In 1820 and
1821 the 'Ayrshire Legatees,' a series of letters

descriptive of a supposed visit by a Scottish

minister's family to London, appeared in 'Black-

wood's Magazine,' and attracted universal atten-

tion. Its success induced him to publish im-

mediately afterward his 'Annals of the Parish,'

which was received with no less approbation.

'The Provo.st,' 'The Steamboat,' 'Sir Andrew
Wyllie,' and 'The Entail' appeared in rapid

succession. These were all extremely popular,

but his subsequent novels, 'Ringan Gilhaizc,'

'"I'he Spaewife,' and 'Rothclan,' did not sustain

the reputation which he had acquired. From
1826-29 he was superintendent to the Canada
Company. While in Canada he founded tlie

town of Guelph. He wrote the novel of the

'Last of the Lairds.' After his return to Eng-
land he set himself resolutely to work, however,
at his literary tasks, and produced successively

'Laurie Todd'; 'Southennan' ; "Life of Lord
Byron' : 'Autobiography of John Gait' ; 'Liter-

ary Life and Miscellanies of John Gait,' in three
volr.mcs.

Gait, Sir Thomas, Canadian jurist: b.

London, England, 17 Aug. 1815. He went to

Canada 1832 in the employ of the Canadian
Land Company, was admitted to the bar 18+5

and practised in Toronto. He became Queen's
Counsel 1858, Chief Justice of the Court of
Common Pleas 1887, retiring in 1894. He was
knighted in 1888.

Gait, Canada, town of Waterloo County, On-
tario, on the Grand River, the Canadian P. and
the Grand T. Rys.,25 miles northwest of Hamil-
tcn; named for John Gait (q.v. I. The town is

picturesquely situated on both sides of t!ie river

which is here crossed by several bridges, it is

substantially built and lighted by gas and elec-

tricity; an important jobbing centre; the seat

of a United States consular agent ; and h:is

manufactories of flour, axes, paper, woolens,
lc.^ther, foundry products, wooden-ware, and
paper. It has several churches, good schools, a

collegiate institute, a public library and reading-
room, banks, and daily and weekly newspapers.
Pop. (1901) 7,866.

Galton, gal'ton, Francis, English scientist:

b. Duddeston, England, 1822. He was educated
at King Edward's School, Birmingham; studied

tnedicine at the Birmingham Hospital and King's

College, London ; and graduated from Trinity

College, Cambridge, in 1844. Having in 1846
traveled in North Africa, he explored in 1850

lands hitherto unknown in South Africa, pub-
lishing his experiences in his 'Narrative of an
Explorer in Tropical South Africa' (1853),
which obtained the gold medal of the Royal
Geographical Society, and in 'Art of Travel'

(1855). His investigations in meteorologv' are

recorded in 'Meteorographica' (1863), A mem-
ber of a Meteorological Committee of the Board
of Trade, he was appointed one of the committee
entrusted with the parliamentary grant for the

Meteorological Office. Later he specially devoted
himself to the problem of heredity, publishing:

'Hereditary Genius: its Laws and Consequences'

(1869); 'Experiments in Pangenesis' (1871):
' English Men of Science : their Nature and
Nurture' (1874) : 'Life-History Album'
(1884) ; 'Natural Inheritance' (1889) ; 'Finger

Prints' (1893); 'Fingerprint Directory' (1895),

etc. He was general secretary of the British

Association in 1863-S; president of the An-
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thropological Section in 1877 and 1885 ; and
president of the Anthropological Institute in

1885-6.

Galuppi, Baldassare, bal-das-sa-ra ga-

loo'pe, Italian composer: b. island of Bu-
rano, near Venice, 18 Oct. 1706; d. Venice 3 Jan.

1785. He was sometimes called "II Buranello."

From 1722 he was an organist in Venetian
churches, and he early wrote an opera, 'Gli

amici rivali.* After study of advanced compo-
sition as a pupil of Lotti, he again turned to

writing, and achieved notable success with more
than 70 comic operas, among them: *I1

mondo della luna,' and 'II mondo alia

rovescia.^ He has generally been consid-
ered the originator of comic opera (opera
buffa) in Italy. From 1741 he was for some time
resident and active in London, in 1762 became
maestro di capella at St. Mark's and director of

the Conservatorie degli Incurabili, and in 1765-8
was in Russia as court composer and director

of music. He wrote also some sacred works,
but none of his compositions is known to-day
save a harpsichord sonata which finds place in

Pauer's 'Alte Klaviermusik.' He is apostro-
phized by Browning in 'A Toccata of
Galuppi's.

'

Galva, 111., town in Henry County, on the

Chicago, B. & Q. and the Rock I. & P. R.R.'s;

45 miles southeast of Rock Island and 48 miles
north-northwest of Peoria. It is in a rich

-agricultural and coal region, on one of the

highest points of the dividing ridge between the

Mississippi and Illinois river-basins, and be-
sides coal-mining, has considerable manufac-
turing interests. It has two banks and two
weekly newspapers. Pop. (1900) 2.682.

Galvani, Luigi, loo-e'je gal-va'ne, Italian

physiologist: the discoverer of galvanism: b.

Bologna 9 Sept. 1737; d. there 4 Dec. 1798. He
studied medicine, and in 1762 entered on the

practice of his profession. His favorite studies

were anatomy and physiology. He soon re-

ceived the appointment of professor of anat-

omy in the celebrated institute of his native city,

and published a treatise on the urinary vessels

of birds While engaged in these pursuits he
was fortuitously led to the discovery which
has immortalized his name. His wife, the

daughter of Galeazzi, a medical professor under
whom he had studied, and a woman of superior
intelligence, having observed that the contact of
the inanimate body of a skinned frog with a

scalpel lying on the table produced in the frog
a series of remarkable muscular convulsions, the

knife being in contact with an electric machine,
informed her husband of the fact, who instituted

a series of experiments, and formed conclusions
which led to a controversy with Volta. On a

journey to Sinigaglia and Rimini he was so

fortunate as to trace the cause of the electric

appearances which are observed in the torpedo,

and wrote a learned treatise on this subject.

The loss of his beloved wife in 1790 rendered
Iiim inconsolable. Having refused to take the

oaths to the Cis-Alpine Republic, he was de-

prived of his chair, and refused to resume it,

when the government, in consideration of his

celebrity, offered to allow him to do so uncon-
ditionally. In Rome a medal was struck with
his effigy.

Galvanic Batteries. See Primary Bat-
teries.

Galvanism. See Electricity; Galvaniza-
tion, Treatment of Disease bv.

Galvaniza'tion, Treatment of Disease by.

Of the different forms of electricity used in

medicine the galvanic current is perhaps the

most widely employed. It may be administered
either locally or centrally : local galvanization is

used especially for the relief of pain. It is ap-
plied to the brain, eye, ear, sj'tnpathetic nervous
system, spinal cord, urethra, bladder, and chest,

either by what is known as "stabile" application,

in which both electrodes are kept in a fi.xed posi-

tion, or by "labile" application, in which one or
both electrodes are slid over the surface, but not
lifted from the skin. It is found that a greater

sedative influence is obtained if the galvanic

current is not interrupted. Labile and stabile

interrupted currents are generally preferred for

the galvanization of muscles of the head, spinal

cord and nerve-tracts. Stabile continuous cur-

rents, either uniform or increasing, give the

best results. When the galvanic current is in-

terrupted it causes, as is well known, pronounced
muscular contraction. This is of service as a

tonic to poorly nourished and atrophied mus-
cles.

By "central" galvanization is meant that mode
of treatment by the galvanic current by which
the entire central nervous system may be brought
under the influence of the electrical fluid. In

order to accomplish this, one electrode, usually

the negative, is placed over the solar plexus, at

the pit of the stomach, while the other is firmly

pressed to the top of the head and passed grad-

ually over the back of the head and along the

inner border of the strong muscle that pulls the

neck to one side, the sternoclidomastoid. From
here the electrode is passed down the spine. It

is thought to increase the electrical excitability

of the central nervous system, inducing sleep and
relieving general tire. It is a method, however,

that should be used with great caution, as it may
do more harm than good. See Electricity,

Medical Uses of.

Galvanized Iron, sheets of iron coated
with tin by a galvanic process, and with a sec-

ond metal, zinc, which is effected by prepar-

ing a bath of fluid zinc covered with sal am-
moniac mixed with earthy matter. When the

tin-coated sheet is plunged into this preparation

the zinc is precipitated with a crj'stal-like diaper

upon the tin. The term is sometimes improperly

applied to sheets of iron which have been coated

with zinc without recourse to the use of gal-

vanism. The iron, after being thoroughly
cleaned from all trace of oxydization, by a dilu-

tion of sulphuric acid, is then plunged into a
bath of melted zinc and other substances such as

sal ammoniac, or mercury and potassium.

Galvanocau'tery, the use of a cautery
knife, loop, point, or blade heated by the passage

of a galvanic current. It is of value wherever
a limited cautery action is desired, and partic-

ularly valuable in being easy to control.

Galvanometer, an instrument for measur-
ing the intensity, direction or length of dura-
tion of an electric current. The many types
of indicating instruments such as voltmeters
and ammeters, where the pointer is held at

zero by some directive force, such as the earth's

field, a spring or weight or a permanent mag-
net, come under this head. With very few ex-
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ceptions, all galvanometers may be classed under
two heads : ( i ) Those having a magnetized
needle suspended so as to move freely in a

horizontal plane, the needle being normally held

at zero position by means of the earth's field

or an external field produced by auxiliary mag-
nets placed to accomplish this result. The nee-

dle is suspended on a pivot or a quartz fibre or
fibre of silk or other appropriate material. (2)
Those having a coil of wire in place of the

needle in the first class. This is the type usually

called the d'Arsonnal type, and has the coil sus-

pended by means of a fine wire, which pro-
vides a way for leading current to the coil,

and has another wire underneath the coil for

conducting the current from it. The coil, with
the conducting wires, is then suspended between
the poles of a magnet, its axis being normally at

right angles with the lines of the field. The
second class of galvanometers, those having a

moving coil, are to be preferred for most classes

of work, all except those requiring the very
greatest delicacy, for the following reasons

:

The readings are but very slightly affected by
the presence of an external field or by mag-
netic substances in vicinity of the instrument,
and are practically independent of the variable
influence of the earth's field : this form of
instrument may easily be made dead-beat, on
account of the strong field in which the coil

moves ; many forms are portable, and much
less affected by vibrations than those of the
first class.

The figure of merit of a galvanometer may
be expressed either as the current necessary to

cause a deflection of one scale division, or as

the resistance through which one volt will cause
a deflection of one scale division when such
resistance is inserted in the circuit. Such an ex-
pression of the delicacy of a galvanometer
should be accompanied with the following data

:

The resistance of the instrument, the scale dis-

tance and size of one division of the scale. The
sensitiveness of a galvanometer is expressed as

the difference of potential across the galvan-
ometer terminals necessary to cause a deflection

of one scale division ; and to be exact, should
be accompanied with the same data as for the

figure of merit. Of the moving needle class of

galvanometers the tangent galvanometer and
the Thomson astatic galvanometers are prob-
ably in most general use. The tangent galvan-
ometer is constructed so that the inside diame-
ter of the coil which surrounds the needle is

at least 12 times the length of the needle.

Under these conditions, the needle being held at

zero by the earth's field, the current strength

will vary directly as the tangents of the angle
of deflection ; hence the name of the instrument.

Although at one time much used for the abso-

lute determination of current strengths, it has
of late been replaced by other types, on account
of its many correction factors, some of which
are of uncertain magnitude, a prolific cause
of error being the necessity of knowing the
exact value of the horizontal component of the
earth's magnetism, which quantity is subject
to continual change and is affected by large

masses of iron or heavy electric currents in the

vicinity.

The Thomson Cahanomclcr.— This type
was designed by Lord Kelvin, and to him we
are indebted for the most sensitive instruments

as yet made. The moving system consists ot
a slender quartz rod to the centre of which is-

fastened a small mirror of glass. Above and
below the mirror at each end of the quartz
rod is fastened a complex of carefully selected

magnetized needles, minute in size, placed paral-

lel to the plane of the mirror. In the upper
complex the north poles of the needles are
all placed in one direction, and in the lower
comple.x the north poles of the needles are
placed in the opposite direction, the combination
forming an astatic system, on which the earth's

field exerts a very slight directive force. This
directive force exerted by the earth's field would
be zero if the two complexes could be made
exactly equal in magnetic strength. Each com-
plex of needles is enclosed by two coils, thus
making four coils in an instrimient. These coils

are provided with binding posts for series or
parallel comiection, and are connected so that
the current flowing through them will cause the
magnetized needles to be deflected in the same
direction in each complex. An adjustable mag-
net mounted on top of the instrument provides
a directive action on the needles which may be
modified to any extent, a weak directive force
increasing the sensitiveness greatly, and also
increases the period of oscillation, so that in

the best instruments the sensitiveness is limited
largely to the patience of the observer.

Moz'iiig Coil Galvanometers.— This type is

most familiar in the d'Arsonnal galvanometers,
and is to be preferred for most purposes within
the limits of its sensitiveness. Its preference lies

in the fact that it may easily be made dead-
beat, and the readings are practically independ-
ent of the earth's field or magnetic substances in
its vicinity. The construction also adapts itself
to a portable type of instrument, and it inay
be so constructed as to be very slightly affected
by vibrations. The sensitiveness of this class
of galvanometers may be further increased by
substituting an electro-magnetic field for that
produced by permanent magnets. Consult

:

Nichols, 'The Galvanometer.'

J. E. T.WLOR,
Western Electric Company, Philadelphia.

Galveston, Texas, city, port of entry and
county-seat of Galveston County, on Galveston
Island, at the mouth of Galveston Bay. It is

on the Southern Pacific, the Missouri, K. & T.,
the Gulf, C, & S. Fe, the International and
Grtat Northern, the Galveston, Houston & Hen-
derson, and the Gulf & Interstate Railroads.
The city, which includes Pelican Island, has a
total area of 13 square miles.

Trade and Coinincree.— Galveston is the
natural entry port for the great Southwest. The
trade year beginning I September, showed for
the year of 1902-03 the breaking of many
records. Comparative figures are as follows:
Cotton receipts (1902-03) 2,093,070 bales ; (1901-
02) 2,090,710 bales. Bank clearings $413,185,000,
an increase of $40,946,200. Galveston has ad-
vanced from fourth to third place in its rank
among exporting ports of the United States.
The total value of foreign exports and imports-
for the trade year (1902-03) was $105,632,087;
(1901-02) $97,691,312. Total value of goods
handled over the Galveston wharves (1902-03),
$447,910,707: (1901-02) $246,567,246. Cash re-
ceipts at the custom-house from all sources

(1902-03), $448,519; (1901-02) $220,321. The
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total value of foreign exports (1902-03)
$104,121,087; (1901-02), $96,181,423. The for-

eign imports for 1902-03, were $1,511,334;
(igoi-02), $1,192,758. The total value of for-

eign goods imported over the Galveston wharves
during 1902 was $3,233,039. A statement of the
total tonnage entered or cleared at the port for

1902 shows 1,340 vessels with a tonnage of

3,094,903, compared with a total of 1,042 vessels,

with a tonnage of 2,222,928 for 1901. The
coastwise trade during the year 1902-03 more
than doubled that of the previous year. Gal-
veston has 53 lines of steamships to foreign
ports. There are two regular lines of coastwise
vessels to New York and 9 lines of coastwise
vessels to points in the gulf. During 1902-03
over 90,591 loaded cars were handled in the
yards of the Galveston wharf company by the
various railroads, compared with a total of
77>I39 loaded cars handled during 1901-02. The
domestic exports are cotton, wool, hides, oil

cake and oil meal, cottonseed oil, fish oil, ce-

ment, and poultry. The domestic imports are
drugs, boots and shoes, hats, dry goods, chem-
icals and like commodities. The foreign exports
are cotton, cottonseed oil, oil cake and meal,
wheat, corn, flour, copper and iron ores, cattle,

lumber and timber, and provisions. The for-

eign imports include fire brick, tiles, chemicals,
cement, liquors, earthenware, prepared vege-
tables, and fancy woods. There are four ex-
port grain elevators, with a storage capacity of

4,000,000 bushels and one clearing and condition-
ing elevator. There are six miles of completed
wharfage covered with sheds and a complete
railroad tt;ackage system which covers about
50 miles.

Public Buildings.—Galveston has 31 churches
for white people and 12 churches for colored
people, two orphan asylums, a home for home-
less children and a home for aged w'omen ; the
School of Medicine of the State University, 12

private or sectarian schools, a Roman Catholic
university, two Roman Catholic academies, a
business college and public high school and five

graded schools for white children. One high
and two graded schools for colored children

;

a library building w'hich cost $150,000 endowed
with a fund of $400,000; a Masonic temple and
a Scottish rite cathedral.

Finances and Industries.— The city has eight
private and two national banks, 21 building,
loan, abstract and real estate corporations. The
waterworks, fire department, sewer system and
street electric-light plants are owned by the
city. The waterworks plant is valued at

$1,550,000. The supply of water comes from
artesian wells on the mainland and is piped
under the bay. Two daily papers and eight
weekly papers are published here. The city has
two thoroughly equipped hospitals ; 12 hotels ; a
large jobbing trade :' bagging mills, rope mills,

brewery, cement and pipe works, ice plants, iron

works, sash, door and blind manufactories, cot-

ton presses, clothing, cotton oil, flour, meal,
coff'ee, baking powder, spices, extracts, pickles,

preserves, macaroni and mineral water manu-
factories, and rice-mills.

Here is the recognized finest beach in the
world, 30 miles long, sea-bathing, fishing, boat-
ing, driving and riding facilities unsurpassed
and semi-tropical winters and balmy summer
breezes offer a delightful climate the year round.
Annual average temperature 69 degrees. Aver-

age temperature for July 84 degrees. Average
temperature for January 53 degrees. Average
annual rainfall 46 inches. The rate of taxation
for the city is $1.70 on the $100 and for the
State and county $1,447-3. Total tax rate

$3-i4j^ on the $100. The assessments of the
city for 1503 were $20,574,000 and for the
county $21,895,950.

Government.— The State legislature in 1901
placed the city under a commission. This
government has proved most satisfactory and
is being run on a basis of about $100,000 a
year cheaper than the previous municipal
administration. The State legislature also-

provided for the refunding of the bonded
floating indebtedness of the county and for
grade raising bonds. Authority was also granted
to issue bonds on the approval of two thirds
of the tax-paying citizens for breakwater pur-
poses. The city commission appointed a board
of engineers and plans for protection calling
for an expenditure of $3,505,000 were adopted.
The bonds were voted almost unanimously and
more than $1,000,000 of the $1,500,000 voted for
breakwater purposes were subscribed for by
Galveston people. The State legislature granted
Galveston for a period of 17 years the State's
portion of taxes on city property. This amounts
to about $80,000 per year. The money thus
derived is to be used for the purpose of raising
the grade of the city.

The Sea Wall.— Work on the Galveston sea
wall was begun in October, 1902. Half the
work on the structure was completed in Septem-
ber 1903. The wall will be 17,593 feet long,
16 feet wide at the base and 17 feet high. (See
G.\LVESTON SeA-W.ALL.)

History.—.A.bout the year 1782 a Spanish
fleet made an examination of the coast of the
Gulf of Mexico west of the Mississippi River,
and named Galveston Bay and island in honor
of Conde de Galvez, then governor of Louisiana.
The explorers found on the island one white
man who subsisted by hunting and fishing.

Galvez was governor of Louisiana from 178O'
to 1785. Until the year 1816 Galveston island
remained in its primeval state, a low island
formed in process of time by the sea throwing
up sand and shells. The conjecture that La
Salle visited Galveston island during his brief
stay in Texas is without reasonable foundation.
The island was long a favorite hunting ground
for the Caronkawas, the once powerful and
warlike tribe which inhabited so much of the
coast of Texas. Francisco Zavier Mina, a young-
Spanish soldier, resolved to lend the patriotic
cause in Mexico his sword and aid the people
of that country in their struggle for liberty.

He determined to make Galveston island his
base of operations. He worked in co-operation
with Don Luis .-^ury, a naval officer. His plan
was approved by Herrara, commissioner of the
Mexican revolutionary or Morelos government
to the United States. Hcrrera, with Aury, landed
on Galveston island with an expedition in Sep-
tember 1816. A government was organized,
-Aury was made civil and military governor of
Texas and Galveston island and took the oath
of fealty to the Republic of Mexico. In Novem-
ber 1816, Mina arrived at Galveston with a few
small vessels and about 200 men. Mina and
Aur>- abandoned the island in March 1817. Just
about the time they left Galveston island we
have the first account of Lafitte coming to the
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island. The pirate is supposed to have reached
Galveston late in 1816. He held letters of

marque from the revolutionary government of

Venezuela authorizing him to prey upon the

commerce of Spain. He had a number of ves-

sels and quite a force of adventurers. He also

assumed to be governor of Texas under the

revolutionary government of Mexico, probably
having received some such authority from Her-
rera, the Mexican commissioner in New Or-
leans. Lafitte's purpose was to capture Spanish
vessels sailing under the flag of the Mexican
republic. By the close of the year 1817 the

population of Galveston had increased to nearly

1,000. The United States and Spain found
cause for complaint against the pirates, but
Spain feared the United States would claim the

island if the pirates were dispersed by the Amer-
ican naval establishment, and the United States

did not feel called upon to take action, owing
to the attitude assumed by Sp^in, consequently
Lafitte was left undisturbed. In 1820 an Ameri-
•can vessel was taken by Lafitte's men. The
United States gov-ernment then dispatched an
armed vessel under Lieut. Kearney to break up
the establishment at Galveston. Lafitte left

Galveston for good, but continued his depreda-
tions upon Spanish shipping until 1826. In 1820
Dr. James Long visited Galveston island to in-

duce Lafitte, who was about leaving Galveston,

to co-operate with him in the establishment of

a government at Nacogdoches. Lafitte referred

to the failure of all previous attempts to invade
Texas and refused to join Long. Before Long
left Bolivar Point a French sloop freighted with
wine stranded on Galveston island. Carofikawas
to the number of 200 were encamped in the

vicinity. They attacked and butchered the

crew, plundered the sloop and engaged in a

•drunken jollification. Long determined to chas-

tise them. After nightfall with 30 men he
passed over to the island in small boats. In the

fight the Carofikawas outnumbered the whites

seven to one. Long was compelled to retreat.

Three of his men were killed ; 32 Indians were
left dead on the field.

Little is heard of Galveston island after

Long's expedition until just previous to the

battle of San Jacinto. The island was prac-

tically abandoned from 1820 until along in the

thirties, when the Mexican government estab-

lished a custom-hou.se on the island. Or. the
•occasion of the preliminary meeting at Brazoria

to declare the independence of Texas in 1835
there was no representative present from Gal-

veston. The same is true of the more formal
•declaration of independence which was made
on 2 March 1836, at Washington on the Brazos.

Just prior to the battle of San Jacinto the new
Texas government retreated from Washington
to Harrisburg. As Santa Anna and his army
approached Harrisburg, President Burnet and
his cabinet sailed down to Galveston island,

narrowly escaping capture. The news of the

victory at San Jacinto reached President Burnet
on Galveston island 26 April 1836. The pro-

visional government of Texas under Governor
Smith in 1835 ''^d granted letters of marque
and reprisal and had provided for the establish-

inent of a small navy. The Liberty, one of the

vessels of this navy, w-as at Galveston at the
time of the battle of San Jacinto. Several

prizes were taken by the Texas navy and

brought into Galveston Bay. During the hostile

period following the battle of San Jacinto the
Mexican government proclaimed a blockade
against the ports of Te.xas and in attempting to

enforce it interfered with vessels of the United
States. In 1837 the Texas navy was increased
and several vessels were stationed at Galveston.
The third congress of the Texas republic as-

sembled at Houston in November, 1838. The
County of Galveston was represented for the

first time in the third house of representatives
by Moseley Baker. After the annexation of
Texas and the outbreak of the Mexican War
the first Texas regiment to join General Taylor
was composed of si.x months' men raised and
organized in Galveston, commanded by Albert
Sydney Johnston. Galveston County was
created 15 May 1838. The battle of Galveston
during the Civil War, occurred I January 1863.

The first railroad begun in Texas was at Harris-
burg in 1852. The Galveston, Houston and
Henderson road was begun at Virginia Point
in 1855. Trains were first run from Virginia
Point to Houston in 1859 and in that year a
contract was let for the first Galveston bay
bridge, w-hich was completed and trains were
run into Galveston in i860.

The jetties at Galveston were completed in

1896, since which time the water at the point
where the bar existed has been slowly deepen-
ing. (See G.\LVESTON, Jetties .'VT.) Galves-
ton wharves are only one hour from the deep
sea for a laden steamer. Galveston wharf and
terminal facilities, as a system, have few equals
in the country, being excelled in no particular
except size.

In December, 1836, Colonel Micha'el E. Men-
ard purchased of the Republic of Texas for the
sum of $50,000 one league and labor of land
on the east end of Galveston island. He asso-
ciated with him a number of persons and they
formed a joint stock company known as the
Galveston City Company, which was incor-
porated in 1841. This company is still in ex-
istence, although its present holdings of real
estate are not large. The city of Galveston
was incorporated in 1839. The first mayor was
John M. Allen.

Galveston has had three noted philanthro-
pists. George Ball gave the city the Ball High
School, which cost $100,000 and has been added
to since his death by his widow and son. He
also left $50,000, the interest of which is to be
used for the poor and deserving of the city.

John Sealy presented the city with the Sealy
hospital, which has cost over $100,000. Henry
Rosenberg left $30,000 for an orphans' home,
$30,000 for Grace church, $30,000 for a home
for aged women, $65,000 for a Y. M. C. A.
building, $50,000 for a monument to the heroes
of the Texas revolution of 1836, $30,000 for
drinking fountains, $150,000 for a library and
$400,000 with which to endow the same. He
also presented the city before his death with
a $100,000 school building, which is known as
the Rosenberg school.

The property loss at Galveston occasioned
by the storm of 8 Sept. 1900, was $17,058,275.
The loss of life on the island is estimated at

6,000. The total cash receipts of donations made
to flood sufferers amounted to $1,243,495.

Population.— (1880) 22.248; (1890) 29,084;
(190c) 37,789. The population of Galveston,
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according to the City Directory for 1903-04 is

32,-45- R. G. Lowe,
Vice-President of the Galveston News.

Galveston Bay, an inlet of the Gulf of

Mexico, extending northward from Galveston
about 35 miles.

Galveston Island, an island off the coast
of Texas on ti'e northeastern end of which is

Galveston. Length, about 28 miles.

Galveston, Texas, Jetties at. The entrance

to Galveston harbor was originally obstructed by
an inner bar upon which the depth of water
was 9f/2 feet and an outer bar with a depth of 12

feet. The Federal government adopted the jettj'

system for improving the entrance to this har-

bor. Two jetties have been constructed of sand-

stone riprap and are covered with granite blocks

weighing from 5 to 12 tons each. The south

jetty is 35.603 feet in length and the north jettj'

25.907 feet in length. They are to be built to

a height of 5 feet above mean low tide and are

from 12 to 15 feet in width at the top with
a slope of about ijX feet to each vertical foot in

depth. The distance between the shore ends

of the jetties is about two miles, they converge
until their sea ends are about 7,000 feet apart.

There had been expended to 30 June 1902 on
this work $8,519,684.42. The jetties, by confining

the water, has increased the tidal scour and
secured a depth of over 26 feet at mean low
tide on both bars. These works were damaged
by the hurricane of 8 Sept. 1900. but have been
repaired with granite blocks of ten tons weight.

There is every assurance of securing, when this

work is completed, not less than 30 feet of water
at mean low tide. Walter Gresham.

Galveston, Military and Naval Operations
at. In the summer of 1862 Farragut sent

several light squadrons to cruise along the coast

of Texas, and a blockade was maintained against

Galveston, which was abandoned by the Confed-
erate military forces, and 8 October surrendered
by its civil authorities to Commander Renshaw
of the United States Navy. Six United States

vessels lay in the bay, commanding the city.

7 November Lieut. Jouen, with two launches,

captured and burned the privateer Royal Yacht,
carrying one hea\y gun, and took 13 prisoners,

with a L'nion loss of two killed and
seven wounded. On 24 December, 260 men
of the 42d Massachusetts regiment were
landed and encamped on the city wharf.
At daybreak, i Jan. 1863, Gen. Magruder,
the Confederate commander in that de-
partment, made a combined naval and land
attack upon the Union fleet in the bay and

the military in the city. He secured four steam-
ers from the adjacent rivers, used cotton-bales

for armor, mounted them with guns and filled

them with sharpshooters, and attacked the six

United States vessels. The Westfield was blown
up and destroj-ed by her officers to prevent cap-

ture : the Harriet Lane was boarded, and sur-

rendered after her captain and e-xecutive officer

had been killed. One of Magruder's boats went
to the bottom in its encounter with the Harriet
Lane. The land force was attacked by a largely

superior force and, after a stout resistance, in

which it had 20 men killed and wounded, sur-

rendered. Magruder reported his loss as 26
killed and 117 wounded. The other United
States vessels then abandoned the blockade,
but Farragut quickly restored it, soon after
which, II January, a strange vessel was seen
outside and the flatteras was sent to overhaul
her. She proved to be the noted Alabama,
and after a short and hot fight she sunk the
Hatteras, saving her crew. Ten days later the
Union gunboats Velocity and Morning Light,
blockading Sabine Pass, were attacked by Con-
federate steamers, driven out to sea, and cap-
tured, with guns, prisoners, and a large amount
of stores. Galveston remained in Confederate
possession until the close of the war. Consult:
'Official Records,) Vol. XV.; Mahan, <The Gulf
and Inland Waters' ; Maclay, 'History of the
Na\T,* Vol. II.; Lossing, 'Field Book of the
Civil War,' Vol. II.; the Century Company's
'Battles and Leaders of the Civil War,' Vol. HI.

E. A. C-^RM.XN.

Galveston Sea-vyall. The date 8 Sept.
1900. in Galveston, Texas, will be referred to by
its inhabitants for generations to come. The
appalling loss of life and the destruction of
property on that date, due to the terrific West
Indian hurricane which drove the waters of the
Gulf of Mexico over the oleander city, shocked
the civilized world. Over 6,000 lives were sacri-

ficed to satisfy the storm king's anger, and over
$17,000,000 worth of property was completely
destroyed. The city of Galveston is located on
the east end of an island about 30 miles in

length and from one to three miles in width.
The entire south side of the island fronts on the
Gulf of Mexico, while the north side fronts on
Galveston Bay. As to the frequency of hurri-
canes, and the probability of Galveston being
visited again, is a matter of mere conjecture.
This city was settled in 1847, and since that time
has been visited by six storms, none of which,
however, caused the loss of exceeding three
lives. In September 1875 a hurricane swept
over the island, causing considerable damage to
property. At this time the convention was in

session which framed the present Constitution
of the State of Texas. The impression produced
by this hurricane led to the insertion of Sections
7 and 8, in .\rticle XI. of the Constitution,
granting all counties and cities bordering on
the coast of Mexico the right to issue bonds
and construct sea-walls, or breakwaters. Judge
Wm. P. Ballinger, one of Galveston's most hon-
ored citizens and a lawyer of marked ability,

was a member of this constitutional convention,
and the author of the sections before named.
On 28 .-Vug. 1886, having in mind a storm which
swept the city on the 20th day of that month,
Judge Ballinger addressed an open letter to the
citizens of Galveston, calling to their attention
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this constitutional provision and warning tliem
of the great necessity for the construction of a
sea-wall as a means of protection. This letter

was a strong appeal, and while it provoked much
newspaper discussion, no active steps were taken
to carry out the plan offered. When the people
of Galveston awoke from their night of death
in Septemher 1900, Judge Ballinger's plan was
again brought to light, and, although the author
had long since passed away, it required no new
appeal to spur the then thoroughly aroused
people to the point of action.

On 22 Nov. 1901, tlie Board of Commission-
ers of the city of Galveston appointed a Board
of Engineers, consisting of Brig-Gen. H. M.
Robert, U. S. Army (retired), Alfred Noble,

Gulf side. The wall is 16 feet at the base, l6'

feet high, and 5 feet wide at the top, curving
from the top to the base, as shown in sketch.

The concrete is composed of one part of cement,
three parts of sand and si.\ parts of crushed
granite. At intervals of three and one half feet,

there is placed in the wall one and one half inch
square, corrugated steel reinforcing rods 10 feet

long. The rip rap in front of, or on the Gulf
side of the wall is 2" feet wide, and from three

to seven feet in thickness, and is composed of
granite. The contract for constructing the wall
was let to J. M. O'Rourke & Company, of
Denver, Colo., on 9 Sept. igo2, with the provi-
sion that the work be completed in 15 months
from date of contract.
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and H. C. Ripley, engineers of national renown,
to devise a plan for the protection of Galveston
against destructive overflows. On 25 Jan. igo2
this board submitted a plan calling for the con-
struction of a solid concrete sea-wall and the
raising of the city's grade. The raising of the

grade was not only intended to furnish a solid

backing for the sea-wall, but also to prevent the

water from the Gulf, in the severest storms,
from ever reaching a depth in the city dangerous
to life or property. The plan for protection
submitted by this engineering board was ac-

cepted as the best that could possibly be devised.

The county of Galveston, through the commis-
sioners' court, agreed to construct the granite

concrete sea-wall, and provide a 150-foot right

Raising the Grade.— In order to carry out
the plan for raising the grade, the legislature of
the State has authorized the city to issue bonds
to the amount of $2,000,000 at a rate not to

exceed five per cent. In order to aid the city

in caring for these bonds the State has granted
it $70,000 per annum for a period of 17 years.

The management, control and direction of tliis

work is in the hands of three commissioners
appointed by the Governor, and known as the

"Grade Raising Board of the City of Galveston."
This board is composed of Capt. J. P. Alvcy,
chairman ; John Sealy, and E. R. Cheesborough.
Capt. C. S. Riche, U. S. Army, of Chicago,
who for six years was in charge of the gov-
ernment engineer's office at Galveston, is the

of way and filling for the same, with the under-
standing that the city proper, with aid from
the State of Texas, would undertake the task

of raising the grade.

Construction of the Sea-lVatl.— This wall is

now nearing completion. Its total cost, includ-

ing the 150 foot right of way. will be $1,500,000.

Its top is seven and one half feet above the

extreme higli water mark of September 1875, the

highest ever known, excepting on 8 Sept. 1900,

and it is one and three tenths feet higher than
on that unprecedented occasion. The sea-wall,

when completed, will be 17,59.3 feet in length,

and is constructed on a piling foundation driven

43 feet in the ground, below mean low water,

with a double thickness of sheet piling on the

consulting engineer. The grade is to extend
from the Bay eight feet above mean tide to seven-
teen feet at the sea-wall, thus forming a rise

of one foot in 1,500 from the Bay to the Gulf.

With this protection carried out, the city so
protected will not be exposed to any danger
from the waters of the Gulf.

Geo. W. Bosch ke.

Engineer in Charge of Sea-Wall Construction.

Galvez, gal'vath, Bernardo, Count de,

Spanish colonial administrator: b. near Malaga
1755; d. Mexico City 30 Nov. 1786. He entered
the Spanish army in the Walloon guards, served
also in the Cantabrian regiment of France
(1772-5), and later fought with distinction un-
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•der Gen. O'Reilly in the war against Algiers.

In 1776 he became lieutenant-governor of Lou-
isiana, in the same year governor ; and during
the Revolutionary War, particularly after the

Spanish declaration of hostilities against Eng-
land in 1779, was of much service to the Amer-
ican cause. His capture of Pensacola and with
it the Florida west coast (19 May 1781) was
celebrated in verse by de Poydras. In 1783-5 he
was captain-general of Cuba, and in 1785 was
appointed viceroy of Mexico. His construction

of a fortress-palace on the site of the castle of
Montezuma at Chapultepec caused him to be
misrepresented to the Spanish government as

plotting the establishment of an independent
Mexican kingdom. He improved the mines, in-

creased the revenue, and alleviated the famine of

1785. He was one of the ablest of Spanish
officials in the New World.

Galway, Ireland, a municipal and parlia-

mentary borough, a seaport, and county of itself

at the mouth of the river Corrib, on the north
shore of Galway Bay, 50 miles north-northwest
of Limerick. The old town is poorly built and
irregular. The new town consists of well-

planned and spacious streets, and is built on a

rising ground which slopes gradually toward the

sea and the river. Galway is the see of a Ro-
man Catholic bishop, but is in the Protestant
Episcopal diocese of Tuam. The principal build-

ings are the cruciform church (Episcopal) of

Saint Nicholas (1320); St. Augustine's Roman
Catholic church (1859), monasteries, nunneries,
the county court-house, barracks, prison, in-

firmary, and Queen's College (1849). Galway
has flour-mills, a distillery, a foundry, extensive
salmon and sea fishing, a good harbor, with
docks that admit vessels of 500 tons, and a light-

house. During 1858-64 a line of steamers plied

between Galway and the United States, but the
service was abandoned in the last named year.
The exports consist mainly of agricultural pro-
duce, wool, and black marble. It was taken by
Richard de Burgh in 1232. From the 13th till

the middle of the 17th century it continued to
rise in commercial importance. In 1652 it was
taken by Sir Charles Coote, after a blockade of
several months ; and in July 1691 it was com-
pelled to surrender to General Ginkell. Pop.
(igoi) 13.244.

Galway Bay, a large bay on the west
coast of Ireland, between County Galway on
the north and County Clare on the south, about
30 miles in length and from 20 to 7 miles in

breadth. Across its entrance lie the Aran Is-

lands, and there are numerous small islands in

the bay itself.

Gama, ga'ma, Antonio Leon de, a Mexi-
can scientist: b. City of Mexico 1735; d. 12
Sept. 1802. He was secretary to the supreme
court for a number of years, and subsequently
was a professor at the School of Mines. He is

best known for his study of the celebrated Aztec
calendar stone which was discovered in his time.

Gama, Jose, Basilio da, Brazilian poet: b.

in the district of Rio-dos-Mortes, Brazil, 1740;
d. Lisbon, Portugal, 31 July 1795. Educated by
the Jesuits, he joined their order; but about
1786 renounced his allegiance to it, and pub-
lished the poem 'Uruguay' to expose the al-

leged Jesuit design of forming an independ-
ent state among the Uruguay Indians. He

was elected a member of the Academy of Lis-

bon. He also published 'Lenitivo da Sandade
do Principe D. Jose' (1788), and 'Quitubia'

(I79IJ-

Gama, Vasco da, vas'ko da, Portuguese
navigator: b. Sines, Portugal, 1450; d. Goa,
India, 24 Dec. 1524. He was the first navigator

who made the voyage to the East Indies by the

Cape of Good Hope. Bartholomew Dias, a Por-
tuguese explorer, having visited the cape, which
he called Cabo Tormentoso, or stormy cape,

brought back such interesting accounts of his

discoveries that the Portuguese sovereign Eman-
uel, following the policy of his predecessor, John
II., determined to urge discovery beyond the

point where Dias left it, and if possible to reach

by sea the countries of the Indies. Accordingly
an expedition was placed under the command
of Vasco da Gama, a gentleman of the king's

household, and a skilful and experienced mari-
ner. The fleet consisted of the San Gabriel,

flag-ship of 120 tons, the San Rafael of about
100 tons, a caravel of 50 tons, and a store-ship,

with a total force of 160 men. The king pre-

sented Gama with the flag of the military order
of Christ (a white cross within a red), also the

journal of Covilham the navigator, who had
10 years before gone to India by way of the Red
Sea, and with letters to all known potentates, and
to the mysterious Prcster John. On 8 July 1497
Gama's expedition departed from Lisbon for the
Cape Verde Islands, whence it set sail on 3 Au-
gust southward along the African coast. For
three months the voyagers pursued their way,
harassed, as an early English narrator says, with
torments of wind and rain. On 7 November
they put into a bay called St. Helena, near the
cape, where they found the natives "lyttle men,
ill favored in the face and of color blacke, and
when they did speake it was in such manner as
though they did alwayes sigh." Departing on
the l6th, they encountered a succession of tem-
pests such as had gained for the southern prom-
ontory of Africa the name of the Cape of Storms.
The courage of Gama's companions failed, and
they besought him to put back, which he not only
refused to do, but put the ringleaders of the
movement in irons, and held on his course into

the stormy sea. When they were beating about
off^ the promontory, Gama fancied that he saw
the spirit of the cape. Camoens has sung this

incident as a fact, while moderns, less poetical,

say that the apparition could have been nothing
more than that peculiar cloud whose sudden en-
velopment of the cape is the forerunner of a
storm. On Wednesday, 20 November, they
doubled the Cape of Storms, or rather, as Eman-
uel himself had named it ere the expedition set

out, the Cape of Good Hope. Proceeding along
the coast, they touched at various points, among
others at Natal. Further north they discovered
Mozambique, and came upon a country which
exhibited a high stage of commercial advance-
ment, the inhabitants having regularly built

ports, with mosques. The natives were Moham-
medans, carrying on a trade in pearls, rubies,
silver, linen, and spices with Arabia and India.
Gama took with him a pilot from 'this place.
On I April the explorers discovered the island
of Agoutado, which Gama so named from a flog-
ging^ he gave to his pilot there ; and on the 7th
the island of Mombassa, where the people who
inhabited it were bravely apparelled in silken
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stuffs and jewelry. As these men tried to cut

his cable, Gama seized a boat containing 17 o£

them, and carried them off to Mclinda, 3" south

of the equator, where the king of the place en-

tered into the most friendly relations with the

Portuguese, and gave them a pilot to conduct
them across the Indian Gulf. Slelinda was de-

scribed as a regularly built city, with wide streets

and houses of more than one story. The Melin-
dese pilot is reported to have been acquainted
with the astrolabe, compass, and quadrant. Un-
der his guidance the voyagers steered 750 leagues
across the open sea. In 23 days they arrived off

the Malabar coast, and on 20 May 1498 they
reached Calicut, the object of their search. Their
mission was thus accomplished, and a new route
to the East established. Gama's relations with
the ruler of Calicut, who was called the Samou-
dri-rajah (abbreviated to Zamorin) were not of
a cordial nature ; and therefore, leaving the In-

dian coast on 15 October, Gama returned to
Lisbon, calling at Melinda on the way to take on
board an ambassador to Emanuel's court, and
arriving in the Tagus September 1499, after an
absence of two years and two months. He
brought back only 55 men and one ship, a cara-
vel which he had chartered at Cape Verde. The
San Rafael had been lost on the coast of Africa,
the store-ship burned according to Gama's in-

structions, the San Gabriel condemned at Cape
Verde, and Nicolao Goelho had slipped away
with the remaining vessel in order to be the first

to tell the great news in Portugal. The king
received Gama splendidly, and permitted him to

bear the high-sounding title of "lord of the con-
quest of Ethiopia, .\rabia, Persia, and India."

Emanuel immediately fitted out a second fleet

of 13 ships, with 1,200 men, under the command
of Pedro Alvarez Cabral. to establish trading
posts; but failing in its ends, another fleet of 20
ships was placed under command of Gama. This
expedition, which was warlike in its character,
sailed early in 1502. On reaching Calicut, Gama
immediately bombarded the town, enacting deeds
of inhumanity and savagery too horrible to detail,

and equaled only by the tortures of the Inqui-
sition. From Calicut he proceeded in November
to Cochin, "doing all the harm he could on the
way to all that he found at sea," and, having
made favorable trading terms with it and other
towns on the coast, he returned to Lisbon in

September 1503 with richly laden ships. He and
his captains were welcomed with great rejoic-

ings ; "but to Dom Vasco the king gave great
favors, and all his goods free and e.xcmpt ; he
granted him the anchorage dues of India, made
him admiral of its seas forever, and one of the
principal men of his kingdom." Soon after his

return V'asco retired to his residence in Evora,
and for 20 years took no part in public affairs,

either from pique at not obtaining, as is sup-
posed by some, so high rewards as he expected,
or because he had in some way offended Eman-
uel. During this time the Portuguese conquests
increased in the East, and were presided over by
successive viceroys. The fifth of these was so un-
fortunate that Gama was recalled from his seclu-
sion by Emanuel's successor, Jo.io III., cre-

ated count of Vidigucira, and nominated viceroy
of India, an honor which in April 1524 he left

Lisbon to fill. Arriving at Goa in September of
the same year, he immediately set himself to cor-
rect, with vigor and firmness, the many abuses

and evil practices which had crept in under the
rule of his predecessors. He was not destined,

however, to prosecute far the reforms he had
inaugurated, for on Christmas eve following his

arrival he died, and was buried in the Fran-
ciscan monastery there. In 1538 his body was
conveyed to Portugal and entombed in the town
of Vidigueira, of which he was count, with all

the pomp and honor due to one who had been
the king's representative. The important dis-

coveries of Vasco da Gama had the result of en-

riching Portugal, and raising her to one of the
foremost places among the nations of Europe.

Gama'liel ("God is a reward"). Two per-
sons of this name are mentioned in Bible history.

The first, Gamaliel, the son of Pedahzur, in the

book of Numbers, i. 10; ii. 20; vii. 54, 59; x.

23, as prince or head of the tribe of Manasseh.
The other and better known Gamaliel is men-
tioned twice in the Acts of the Apostles. In
both passages he appears as a learned doctor of
the law, of the sect of the Pharisees. From
the one we learn that he was the preceptor of
St. Paul, who was brought up in Jerusalem, "at
the feet of Gamaliel." In the other we find him
advising the council of Sanhedrim in regard to
their treatment of the apostles, and it is the ad-
vice given on this occasion which has rendered
him famous. "If this counsel or this work." he
said, "be of men it will come to naught, but if it

be of God ye cannot overthrow it, lest haply ye
be found to fight even against God." Ecclesias-
tical tradition makes Gamaliel become a Chris-
tian, and relates that he was baptized by St.

Peter and St. Paul : but the story does not ap-
pear to be supported by any evidence. He has
been identified by scholars with Gamaliel, the
son of Simeon and grandson of Hillel. president
of the Sanhedrim under Tiberius, Caligula, and
Claudius.

Gamarra, ga milr'ra, Augustin, Peruvian
general: b. Cuzco 27 .'\ug. 17S5; d. Yngavi 20
Nov. 1841. He fought in the Spanish army in

1809-21, then joined the patriots, marched into
Bolivia (1827), and effected the Treaty of
Pisagua (1828). From 1829 to 1833 he was
provisional president of Peru, and later was
variously identified with the political disturb-
ances of the time. In 1837 he took a leading
part in Cliilcan opposition to the Bolivia-Peru
confederation, and upon the conclusion of a
successful campaign became president of Peru
(1839). He was killed in battle during an in-

vasion of Bolivia.

Gamba, a stringed instrument of the viol
sort, called also viola da gamba, with si.x strings,

weaker in tone and smaller in size than the vio-
loncello, so called because it was held between
the knees of the player, as distinguished from
viola da braccia, played on the arm. Also an
organ stop, the pipes of which are, in continental
organs, generally cylindrical, of small scale, and
well cut up, but sometimes conical in shape.
Its tone is pungent, and not unlike that of a
violin or violoncello.

Gambado, or Gambade, a leather legging
for equestrians: it is wrapped round the leg,

reaching from the knee to the foot, and is fast-
ened at the side by clasps.

Gambetta, Leon Michel, la-6h mc-shel
gan-bct-ta, or gfim-bet'ta, French statesman:
b. Cahors, France, 3 April 1838; d. Sevres,
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France, 31 Dec. 1882. He was of Genoese ex-
traction; was educated for the Church; but
finally decided in favor of the law ; and going
to Paris became a member of the metropolitan
bar in 1859. In November 1868 he gained the
leadership of the republican party by his defense
of Delescluze, a noted republican. In 1869,
having been elected by both Paris and Mar-
seilles, he chose to represent the latter city

;

and in the Chamber of Deputies showed himself
an irreconcilable opponent of the empire and
its measures, especially of the policy which led
to the war with Prussia. On the downfall of
the empire, after the surrender of Sedan in 1870,
a government for national defense was formed,
in which Gambetta was nominated Minister of
the Interior. The Germans having encircled
Paris, he left that city in a balloon, and set up
his headquarters at Tours, from which, with all

the powers of a dictator, he for a short time or-
ganized a fierce but vain resistance against the
invaders. After the close. of the war he held
office in several short-lived ministries, and in

November 1881 accepted the premiership. The
sweeping changes proposed by him and his col-

leagues speedily brought a majority against him,
and after a six weeks' tenure of office he had
to resign. The accidental discharge of a pistol

caused his death. See Reinach, *Leon Gam-
betta* (1884) ; Harrison, 'Leon Gambetta, a
Positivist' (1892); Toumier, 'Gambetta'
(1893).

Gam'bia, (l) A British colony in West
Africa, occupying portions of territory at the
mouth of the river Gambia, some of its islands,

and about six miles of land on either bank for
a distance of 250 miles from the sea, and the
navigable waters of the Vintang Creek. It thus
forms a narrow strip running through French
territory; total area, about 2,700 square miles.
The principal settlement is Bathurst, at the
mouth of the river. There is comparaively lit-

tle fertile land, and agriculture is primitive.
Gambia differs very little from the other West
African settlements in point of unhealthiness.
The position of Bathurst, the seat of govern-
m.ent, is very unhealthy in the rainy season.
There are a number of Anglican, Roman Cath-
olic, and Wesleyan schools in the colony. Cot-
ton cloth is manufactured to some extent by the
natives, who also prepare palm-oil, build boats,

etc. The principal exports are groundnuts,
rubber, beeswax, ivory, hides, gold and palm-
oil. The value of imports in 1900 was over
$1,385,000 and the exports amounted to $1,410,000.
Gambia is a crown colony under an adminis-
trator, who is assisted by an executive and a
legislative council. The population of the en-
tire region in 1901 was about 90,000, including
about 200 whites, the remainder being chiefly

negroes. (2) A river flowing through the

above colony and giving to the colony its name.
Rising in the mountains of Senegal, after a
course of about 700 miles it expands into a
broad estuary and at Bathurst enters the .At-

lantic Ocean. For nearly 300 miles it is nav-
igable by seagoing vessels.

Gambler, gam'ber, James, Baron, English
naval officer : b. New Providence, Bahamas, 13
Oct. 1756; d. near Uxbridge, England. 19 April'
1833. He entered the navy, and off Ushant
fought with distinction as commander of the
Defence under Lord Howe in 1794. As admiral

he commanded the British fleet at the bombard-
ment of Copenhagen in 1807, and was rewarded
with a peerage. At the action in Basque Roads
in 1809 he refused to act on the advice of Lord
Cochrane, was tried by court-martial, and ac-
quitted. He attained the rank of admiral of the
fleet in 1830.

Gambler, Ohio, village of Knox County,
on the Cleveland, A. & C. R.R., 50 miles north
of Columbus. It is noted for its educational
institutions, including Kenyon Episcopal Col-
lege (q.v.), Kenyon Militarj' Academy, Be.xley
Theological Seminary, and the Harcourt Female
Seminary. Pop. (1900) 751.

Gambler Islands, a group of small islands
of the South Pacific, about lat. 23° 8' south, and
Ion. 134° 55' W. The natives are a well-
formed race, and have made some progress in

civilization. On Mangareva, the largest of the
group, some French missionaries settled in 1834,
and the islands now belong to France. The
total population is about 1,200.

Gambir, gam'ber, or Gambler, called also
Terra japonica, an astringent substance ob-
tained from the Uncaria gambir, a tree of the
family Cinchonacc(r, cultivated in Sumatra and
other islands of the Malay archipelago. It is

obtained from the leaves by boiling or infusing
them in water, inspissating the resulting fecula,
and forming into cakes. The Chinese use it

for chewing, and in the western world, princi-
pally in Great Britain, it is employed in dyeing
and tanning, also medicinally. It is mo.stly ex-
ported from Singapore. It is often considered
as one of the articles of catechu (q.v.).

Gamble, Hamilton Rowan, American
statesman : b. Winchester, Va., 1798 ; d. 1864.
He was admitted to the bar in V'irginia, settling
in Missouri 1818, and being elected Secretary
of State of that commonwealth 1823. Practising
law at St. Louis he became judge of the Su-
preme Court and was elected a member of the
Constitutional Convention 1861 and appointed
by it governor, in place of C. F. Jackson, who
had become a secessionist.

Gambling, or Gaming, the practice of
playing for a money stake games depending
solely on chance, like roulette, for instance, or
those other games into which the element of
skill enters, as in the cases of whist or billiards.

Strictly speaking, gambling may be understood
as gaming in its worst sense, and as implying
professional play for a money stake by men
who are unscrupulous adepts at so-called games
of chance. Gambling has been common among
most nations, civilized and uncivilized. The
practice of civilized communities in regard to
these acts has been far from uniform. The
odium of gambling has sometimes been attached
to games perfectly innocent in themselves, and
these games have been prohibited to the manifest
prejudice of the law, which has thus been
brought into dishonor and contempt. M. other
times, governments, tempted by the facilities

of sharing in the dishonest gain, have openly
and shamelessly encouraged gambling by li-

censing gaming-houses, or instituting lotteries
under their own authority. See Lottery.
In England gambling was early made the
subject of penal enactments. Statutory restric-
tions upon games and gaming go back as
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Jar as Richard II. In France, pub-
lic gaming-tables were suppressed from
I Jan. ii<,lS. Previous to the formation of

the new German empire gambling was en-

couraged by official countenance in several of

the principalities of Germany. Baden-Baden, a

watering-place in the grand-duchy of Baden,
and Homburg, then in the landgravate of Hesse-
Homburg, were until comparatively recent times
the two most famous resorts in Europe of the

frequenters of gaming-tables. Since the sup-
pression of gambling in these places, after the

formation of the empire (31 Dec. 1872), the

principality of Monaco in Italy has become the

last public resort of this species of gambling
in Europe.

In the United States the keeping of a gam-
bling-house is indictable at common law as in-

jurious to morals; and most States and Ter-
ritories have passed laws against gambling, some
of them severe and stringent. Yet till 1880
gambling was common and open in many parts

of the United States ; and it was left largely to

societies for the suppression of vice, especially

in New York, to stir up the authorities to put
the laws in force. In 18S1-4 prosecutions and
convictions were very numerous; in 1885 almost
all the chief cities in the Union followed the

example of New York, and since that time the

progress of legislation on this subject has been
noteworthy in many of the States. Always tlicre

is difficulty in legally defining gambling and
distinguishing in judicial practice between acts

which violate the gambling laws and those which,
while presenting some questionable appearances,
are yet not obviously to be classed in the s;ime

category. As in so many other matters of pub-
lic policy, there is also a loss of power to the

regulative sentiment of the people through want
01^ uniformity or any considerable degree of

identity among the laws of various States and
sections. Therefore it is scarcely strange that,

in spite of all prohibitive legislation and re-

pressive influences brought to bear by public

opinion, gambling should, either through con-
nivance of the authorities or by secrecy and
evasion, continue to be practised in many of the

large cities of the United States. .\s in all

other matters of public interest, the moral senti-

ment of the community steadily seeks and no
doubt gradually finds a controlling expression
through its official representatives in the legis-

lative field and in local and general administra-

tion. Consult: 'Encyclopedia of the Laws of
England' ; Brandt, 'Games, Gaming, and Game-
ster's Law' ; .Ashton, 'History of English Lot-
teries' ; Bishop, 'On Statutory Crimes' (1901).

Gamboge, gam-boj' or -booj', a gum-resin
derived from Garcinia hanburyi, a member of an
extremely large family of the eastern tropical

countries. The gamboge tree itself is a native
of Siam, Cochin-China, Cambogia, from which
places the drug is imported to Europe and to

the United States. Other forms of gamboge
are found in India, China, and the Asiatic Is-

lands that are rarely seen in the .'\merican mar-
ket. The gum-resin is obtained by cutting or
wounding the trunks of the trees causing a
bright yellow juice to flow. This is collected,

usually in bamboo joints and hardens naturally,

or is dried over a fire, until a solid mass results,

which generally takes the shape of the collecting

vessel. In the drug market pipe gamboge, press

gamboge, and cake gamboge are recognized.
Pipe gamboge is preferred because it is usually

clean. As a pigment for painting, gamboge has
been known for centuries, and as a purgative it

has been used in China as long as history gives
any definite information.

The gum-resin contains a large amount of
gum, 15 to 20 per cent, and "O to 80 per cent of
a yellow rcsin-gambogic acid, on which its pur-
gative properties depend. Taken into the Ixjay

in doses of from two to five grains, it acts as a
very active hydragoguc cathartic, producing
numerous watery stools, with much griping. It

is principally valuable when combined with
some other drug that tends to diminish the

pain, and it is one of the most important in-

gredients in the compound cathartic pill of the

United States Pharmacopoeia, which contains

one quarter of a grain of the resin. Overdoses
cause violent poisoning with intense prostration.

Gam'brell, James Barton, American Bap-
tist minister and editor: b. .\ndcrson County,
S. C, 21 -Vug. 1841. He was graduated at

the University of Mississippi, and served as a

captain of scouts in the Confederate army dur-
ing the Civil War. He was ordained to the

ministry in 1867 and held several pastorates.

He served as editor of the 'Southern Baptist
Record' for many years, and was elected presi-

dent of fiercer University, Georgia, 1893.

Gambrinus, gam-bri'niis, a mythical king
of Klaiuiers, inventor of beer, said, probably
incorrectly, to have an original in Jan Primus
(or Jan I.), duke of Brabant. He is repre-

sented in Germany as Saint Gambrinus, patron
of drinking. His figure is familiar in German
beer-cellars, often seated astride a cask, a foam-
ing tankard in his hand.

Game-fowls. See Cock-fighting; Poultry.

Game Laws, are legislative enactments
adopted by nations and states to prohibit or
regulate the killing of wild animals, birds, and
fishes. In Great Britain the ganie laws are a
relic of the forest laws, which in the time of
the Norman kings were so oppressive ; it being
under the Conqueror as great a crime to kill

one of the king's deer as to kill one of his

subjects. A certain rank and standing, or the
possession of a certain amount of property, were
for a long ;ime qualifications indispensably nec-
essary to confer upon any one the right of
pursuing and killing game. By the Game .'\ct

of William IV., the game laws were greatly

modified, the necessity for any qualification ex-
cept the possession of a game certificate being
then abolished, and the right being given to

any one to kill game on his own land, or on
that of another with his permission. Every un-
certificated person selling game is also required
to take a yearly license. The animals designated
as game by this act are hares, pheasants, par-
tridges, grouse, heath-game, or moor-game,
black-game, and bustards. These animals (with
the exception of hares) are not allowed to be
killed at all times, there being a certain season of

the year— the close season— during which all

and sundry are prohibited from killing game.
By an act of 1880 every occupier of land has a
right, as inseparable from and incident to the
occupation of the land, to kill and take ground
game Chares and rabbits) thereon, concurrently
with any other duly authorized person, all
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agreements in contravention of this right being
declared void. Game laws of greater or less

strictness are in force in many other countries.

In Canada the chief restrictions are in regard
to killing wild animals during the breeding sea-

son.

In the United States wild game whether of
forest, field, or stream is perhaps better pro-
tected than in any other country in the w'orld.

Although there are certain general national laws,

28 States have passed game laws of their own,
and as many States have organized societies

for the protection and preservation of game.
There are 8 national organizations, the most
important being the League of American Sports-
men : G. O. Shields, president, New York. The
others are : the American Ornithological Union,
the National Sportsmen's Association, the Na-
tional Bird, Game and Fisli Protective Associa-
tion, Bird Protective Society of America, Boone
and Crockett Club, International Forest, Fish,

and Game Association and North American Fish
and Game Protective Society. Nearly every
State in the Union has now a Game and Fish
Commission and numerous game wardens.

The national game law, known as the Lacey
Law, passed by the Congress in 1900, gave to

the Department of Agriculture certain powers,
"by which among other provisions no importation
of wild animals, birds, or fishes could be made
without a permit from the secretary of agricul-

ture.

Two important Federal laws relating to

game were passed during the year igo2: (l)

An act amending the tariff act so as to permit
the importation of the eggs of game birds for

propagation, and (2) an act protecting game
in Alaska. The Alaska act. which is the first

general game law of the Territory, fixes close

seasons and prohibits export and sale, though
permitting shipment of specimens and trophies

for scientific purposes under regulations made
by the secretary of agriculture. Legislative ses-

sions were held in less than one third of the

States and Territories, but in nearly every case
some changes were made in laws for the protec-

tion of game. General game laws were enacted
by Kentucky, Louisiana, and Ohio. The adop-
tion of non-export provisions in several States

reduces the number of States which permit
unlimited e.xport of game to three, all in the

South. Three States— Kentucky, New Jersey,

and Ohio— adopted the license system, by which
non-residents are required to secure licenses to

hunt, fixing fees of $10 in New Jersey and
$25 each in Kentucky and Ohio. Non-resident
licenses at rates ranging from $5 to $40 are

now required in half the States and Territories

and in nearly all the Provinces of Canada.
Arkansas and Oregon, however, require licenses

only for market hunting, and New York only

from residents of States which demand similar

licenses from residents of New Y'ork. Louisiana

and Missouri do not permit non-residents to

kill game within the State. Additional restric-

tions on the sale of game were adopted in South
Carolina, and a statute allowing dealers to hold

their game under bond during the close season

was passed in New Y'ork.

The movement toward securing uniform laws
for the protection of song, insectivorous, and
other non-game birds made substantial progress
during 1002. Alaska. Kentucky, and Ohio ex-

tended protection to birds other than game, in-
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creasing the number of States which now have
a practically uniform law of this kind to 19.

A similar law was adopted for the Northwest
Territories, Canada, and the legislature of Mary-
land passed a law of like character for Wash-
ington County.

New York in 1902 raised the number of
its game protectors from 38 to 50, and New
Jersey has given its wardens additional powers
to make searches and seizures. In Oklahoma
the territorial authorities seized several large
consignments of game en route to eastern mar-
kets contrary to law, and have taken steps to
secure a more stringent enforcement of the
non-export laws.

Under the Lacey Act numerous seizures were
made of game shipped from the West and South-
west, and proceedings were instituted in a num-
ber of cases in State and Federal courts. In
some of the cases in Iowa and South Dakota
convictions were secured with penalties ranging
from $150 to $200. The inspection of foreign
birds at the port of New York was made more
effective, and special inspection service was es-
tablished in Hawaii and extended in scope so
as to prevent the introduction of noxious rep-
tiles into the islands.

Even more important than the enactment of
new game laws has been the work of game com-
missions and voluntary organizations interested
in the practical protection of birds and game.
In 1902 important changes were made in the
game commissions of Ohio and Vermont, and
a new territorial warden was appointed in Okla-
homa. Several sportsmen's game and fish pro-
tective associations were added to the large
number already existing, and new Audubon so-
cieties were organized in Louisiana, Nebraska,
North Carolina, Oklahoma, and Oregon. Thir-
ty-two States now have Audubon societies,

which are formed primarily for the protection of
birds other than game. The committee of the
American Ornithologists' Union on the protec-
tion of birds extended its work along the coast,
and now maintains supervision of all the breed-
ing colonies of sea birds on the Atlantic coast
from Eastport, Me., to Chesapeake Bay, as well
as at some points in Florida.

Practically all the State game laws passed
by the various State legislatures prohibit the
export of game, hunting, or fishing for commer-
cial purposes, and hunting big game with dogs.
In a few States the netting of minnows for bait

is also prohibited. The killing of song birds
is forbidden in most of the States, but this

law does not apply to the hawk, owl. crow,
blackbird, and English sparrow. Hunting and
fishing in the national Yellowstone Park is pro-
hibitad.

While the close and open season for hunting
and fishing are well defined in all the States,
there is no general statement which can cover
the question, the seasons and conditions varying
so widely. In Alabama, for instance, deer may
be shot for four months only (September to

January) in Indiana all the time, and in Illinois

no deer can be shot until 10 May 1906. All

State game laws are peculiarly adapted to local

conditions. See Audubon Society ; Fishing ;

Hunting.

Game Preserves, or Game Parks, are large
reservations of land, usually including mountain
and forest, set aside by the government or
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individuals, for the propaRation and preservation

of game. Game preserves have been well known
in Great Britain and on the Continent for up-

ward of five centuries. Henry V'lII. estabhshed

a royal deer park near Hampton Palace in 1526,

and the Duke of Sutherland at the present day
owns the largest game preserve in the world.

Game preservation in the United States first

attracted attention just prior to the Civil War
and later when the rapidly increasing settle-

ment of the States threatened the extinction of

all kinds of wild game.
The United States government took up the

question of game preservation almost as soon
as the individual, and the establishment of the

Yellowstone National Park in the Rocky Moun-
tains, and the Yosemile National Park in Cali-

fornia had as much to do with the protection

of big game as in the preservation of forests.

In these two reservations the government
ranges have endeavored to preserve and protect

such large game as the buffalo, elk, and moose.
In igo2, President Roosevelt, himself a hunter
of big game, declared no less than 12 new na-

tional forest reserves, which while largely im-

portant to forestry, will greatly assist in the

protection of big game. These new reserves

have a total area of 14,276.476 acres, which
makes a grand total of government parks and
reservations of 60,162,525 acres. The new re-

serves added in 1902 were as follows:

Acres
The San Isabel, Colorado 77.980
The Santa Kita. Arizona 337.300
The Niobrara, Nebraska 123.779
The Dismal River, Nebraska 85,123
The Santa Catalina, Arizona 155.520
Tiic Mount Clraham. Arizona 118.600
The Lincoln. .\'c\v Mexico 500.000
The C'hiricalnia, .\rizona 169.600
The Madison, Montana 736,000
The Little Itcit .Mountains. Montana 501,000
Alexander .Arciiipelago, .Alaska 4,506,240
The Absaroka, Montana i ,3 1 1 ,600

Of private game parks in the United States,

the first of record was that of Judge J. D. Caton,
of Ottawa, III., the author of 'Deer and Ante-
lope in tlie United States.' This he established

in i860, for sport and study, bringing together on
his large estate many varieties of game ani-

mals native to America. In 1889, Austin Cor-
bin enclosed the largest preserve in the United
States, and next to that of the Duke of Siuher-
land, the largest in the w-orld. It is known as

Blue Mountain Forest and is situated near New-
port, N. H. It contains over 36,000 acres, and
is surrounded by a wire fence, 8 feet high, form-
ing an oblong tract 12 by 5 miles, and which
is crossed by a mountain range, the peaks of
which are 3.000 feet high. Here are miles of

wooded slopes, dense forests, and broad. mea-
dows, giving food and shelter to all kinds of
game animals, from the buffalo, elk, and moose
to the smaller species. The experiment has

been most successful, nearly al! of the animals
thriving and increasing rapidly in numbers.
In 1870. F. S. Giles laid out the Grove Park
reservation, containing 17,000 acres, and this

experiment was followed by Dr. W. Seward
Webb with a preserve of 9,000 acres at Nebasane,
N. Y.. in the Adirondack?, and another preserve
at Shelburne. Vt. The Litchfield Park at Tup-
per Lake, N. Y., in the Adirondacks. was es-

tablished in 1893, with 9.000 acres, and in 1900
hundreds of herds of large game were roam-
ing the mountain forests within this tract. In

the same region the Adirondack Timber Com-
pany has a park of over 30,000 acres, well

stocked with animals. George W. Vanderbilt
at his Carolina estate of Biltmore, has 8o,ooO'

acres, 6,000 acres of which are enclosed and well

stocked with game. A small army of men are
engaged here as keepers. In many of the smaller
parks particular attention has been paid to
game birds, such as the Ei-.glish pheasant, prai-

rie chicken, and wild turkey. A lover of birds
imported large numbers of Japanese pheasants-
for his preserve in Oregon in 1893, the experi-

ment proving a great success. E. C. Benedict,
of Greenwich, Conn., has established extensive
fish preserves in Long Island Sound, which
are the largest and most successful of their kind
in this country. Near Plattsburg, N. Y., Paul
Smith owns an immense preserve around St.

Regis Lake of 40,000 acres. Large numbers-
of elk were brought here from the West in 1903.
William C. Whitney of New York has been ac-

tive in stocking the Adirondack region with
big game, and in conjunction with Dr. F. E.
Kendall, of Saranac Lake, has restocked the-

forests with elk and decer. At Delaware Water
Gap, Pa., on the New Jersey side of the Dela-
ware River, Barclay Warburton, of Philadelphia,,

established in 1002 an extensive deer park, which
is one of the most successful in that section of
the country.

In Canada there are several large game pre-
serves, prominent among which is the Caughna-
waga reservation on the Maquacippi River. The-
Roberval Club, which has a membership of 300,.

including both American and Canadian, owns a

big game preserve containing 500 square mi'les,

located in the Laurentian Mountains. Henri
Menier occupies as a game park the whole of

Anticosti Island, in the Gulf of St. Lawrence.

Gaines. Games are an expression of the:

play instinct, a distinct species or form of play.

A study of them includes a definition of games-
as distinguished from play; and a considera-
tion of games from historical, educational, and
recreative viewpoints. While the term play in-

cludes games, so that we "play games." it is-

technically applied to informal play activities,,

such as playing hor,se, playing house, and play-

ing in the sand. In such play there are ncv

fixed rules, no formal mode of procedure, and
generally no climax to be achieved. The vari-

ous steps are spontaneous, not predttermined,
and are subject to individual caprice. In games,
on the contrary, as in blindman's buff, prisoner's

base, or football, there are prescribed acts, sub-
ject to rules, generally penalties for the in-

fringement of rules, and the actipn proceeds irt

a formal evolution until it culminates in a given
climax ; w^hich generally consists of a victory of
skill, speed or strength. This definition applies

to games that require considerable bodily ac-
tivity, such as those mentioned, and to so-
called quiet games, as dominoes, cards, jack-
straws, chess, checkers and other board games.
Our concern in this article is chiefly with ac-

tive games.
-•\mong the simplest of active games are sing-

ing games, in which the action is mai.ily a
repetition of dance movements, or of fome
dramatic or descriptive motions, as when th"

farmer sows his seed or London Bridge fallc

down upon its victim. Mere strenuous are the
games of chase, such as tag, cat rnd rat, and
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Red Rover; or competitive games of skill,

strength or speed, illustrated by relay races and
athletic contests. Highest of all, both in their

organization and their demands upon the varied

powers of players, are team games, of which
baseball and football are popular examples.
Team games are peculiar to the Anglo-Saxon
race ; nearly all games of the other classes are

of very ancient origin and of wide distribu-

tion among the races and nations of men. In-

deed, the games of children form a distinct

branch of anthropology, ethnology and folk-

lore, and throw much light on early customs
from which they are descended ; for they come
trooping out of the past vmconsciously bearing
the relics of primitive civilizations, of old re-

ligious rites and grim superstitions, of mar-
riage and llay-time festivals and "battles

long ago." "Oats, peas, beans, and barley
grows" had its origin in a religious rite

intended to increase the fertility of the fields

;

"London bridge," in the offering of a human
sacrifice at the building of a bridge; "Here we
go round the mulberry bush" is the survival of

a custom, still practised by some of the Euro-
pean peasantry, and known to have existed at

least as far back as the early Greeks, of cele-

brating May day or spring time with the gather-
ing of flowers and marching in procession.

This usage prevailed among the American
colonists, and from it have come our May
basket and May pole customs. Indeed, most
of these singing games and many other active

parlor games now played by children, such
as stage coach, and going to Jerusalem,
were used instead of the dance by the young
people of the Puritan era. Among the games
of religious or superstitious origin tag should
be mentioned, which, in its earliest form of iron

tag, represented flight from an evil spirit,

against whose influence iron was a protection.

The little kindergarten game, "I put my right

hand in." is very ancient, and with its chorus
"Looby loo" gives evidence of having been part
of a religious rite to some deity. In time it

became a stately court dance, which rank it

held a century ago. From the superstitious

customs of divination by lot have come the
doggerel "counting out" rhymes used by chil-

dren the world over for choosing the principal

players in games. Familiar are the stanzas of
this kind beginning "Ena, mena, mina, mo,"
and "Onery, twoery, tickery, tee." Of similar
derivation is the custom of assigning parts by
"holders," in which one child holds a pebble
in the closed hand, and another guesses which
hand contains it. Courtship and marriage cus-
toms are perpetuated in "Round and round the
village" and "Little Sallie Waters." Still other
games, for example. "L'ncle John is very sick,"

come from the ballad days w-hen a versified nar-
rative was sung and acted at the same time :

—

days when to "sing a dance" and "dance a song"
were interchangeable terms.

Aihletic games, or competitive trials of in-

dividual strength, speed or skill under fixed
rules, are probably pre-historic. The mention
of them takes one's thought at once to "the
glory that was Greece and the grandeur that
was Rome." The Greek games have been im-
mortalized in literature and art : prominent ex-
amples of which are the Iliad and Odyssey,
Pindar's 'Odes of Victory,' and. in sculpture,
the discobolus or discus thrower, and the

wrestlers. These Greek games were played
at four stated festivals, the greatest being the

Olympic, which became a national festival about
7/6 B.C., and recurred every four years at

Olympia in Elis. The importance of the
Olympic festival in Greek national life may be
judged from the fact that time came to be
reckoned in Olympiads. The Pythian games
were celebrated in the third year of each
Olympiad, the Nemean ''imes in the second and
fourth years of each OliTTipiad, and the Isthmian
games in the first and third years of each
Olympiad. All were held in honor of some
god. In Homeric times the events in athletic

games w-ere chariot racing, boxing, wrestling,

foot racing and javelin throwing. The Olympic
contests, which came later, were probably con-
fined at first to foot racing ; to this other events
were gradually added until the pentathlon came
into existence, about the i8th Olympiad, and
boxing and chariot racing were added in the

23d Olympiad. The pentathlon consisted of

leaping, spear throwing, discus pitching, running
and wrestling. It thus called for "all-over"

work, thereby preventing inharmonious develop-
ment by over-specialization. A competing
athlete was obliged to enter for all five contests

and was considered a victor only upon wianing
at leaft three of the five events. The best

modern athletic games embody these prin-

ciples in what are called group contests. For
instance, in the pentathlon of the Young Men's
Christian Association, the lOO-yard dash is

equivalent to the Greek foot race ; throwing the

12-pound hammer is equivalent to discus

throwing, the running high jump to leap-

ing; pole vaulting for height is a substi-

tute for hurling the spear, and the one-
mile run for wrestling. The prizes for the

Greek games had no intrinsic value and were
merely symbols of honor, as wreaths or palm
branches. The prestige and indirect advantages
accruing to a victor, however, became in time
so great that contestants spent all of their time
training 'for the games. The entrance of this

professional and commercial spirit led to the

decadence of the games. A similar degenera-
tion occurred much more quickly in Rome. In
these latter days we have had the dramatic
spectacle of the revival of the Greek games as

international contests, the first of these occur-
ring in Athens in 1896. The countries repre-

sented by the contestants in these international

games included : Germany, England, Austria,

France, Italy, Switzerland. Sweden, Hungary,
Denmark, Greece, Australia, and the United
States.

No mention of the Greek games would be
adequate that did not include the balanced rela-

tion which they held to the intellectual, artistic

and ethical interests of the time. The contest-

ants were examples of balanced culture, and
the festivals drew together the greatest poets,

philosophers, orators, and artists whose achieve-

ments were there displayed. The tournaments
or jousting bouts of the age of chivalry may be
cited as a further example of athletic contests

of great popularity in which the concern for

physical prowess was blended with higher in-

terests. It is notable that the modern organiza-
tions which have made physical training most
popular, the German Turnverein, the Young
Men's Christian Association, and the colleges,

also combine these varied elements.
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Ranking higher as games than individual
conlests, becaiisf more complicated in their or-

ganization and demands, are team games in

which opposing groups contest, each as a unit

against the other. Each player on such a team
has his assigned part or duties, dilTering from
many of the others, but as an individual he is

subordinate to the interests of his team. Games
of this class are an expression of the fighting in-

stinct, and undouhtedly.-ajte a development from
the simpler fighting games played by young
boys, such as stealing sticks (Scots and Eng-
lish), and prisoner's base, which in turn are
supposed to have originated in border warfare.
Between these simpler games and the highly
developed team games there exists the same
differences of organization as between prim-
itive and modern warfare. The former was
merely a series of individual combats, the parts
enacted by the various contestants being hom-
ogeneous, and, the fight once on, very largely

a matter of individual initiative. In modern
warfare there is greater differentiation of duties,

and the individual is subordinated to the

organized whole. The team games most
popular in tlie L'nited States are baseball, foot-

ball, basket ball, cricket, and hockey. Baseball
has been called the national game of the United
States, as cricket and Rugby football are dis-

tinctive of England, golf of Scotland and hand
ball of Ireland. Basket ball bears the unique
distinction of bcin.g the only game of wide
and enduring popularity which was deliberately

invented. Dr. James Naismith devised the
game about 1892, as a result of studying the
principles involved in successful games. Tliough
invented for and played by men, it is the only
team game that has become popular with
women. Competitive adult games largely in

vogue, which depend upon skill, rather than
upon a combination of skill and organization,

are tennis, golf and croquet.

The anthrojiolngical tenet, that in his de-

velopment the child passes through the stages

which the race lias gone through before him,
finds strong confirmation in children's plays and
games. "The work of adults in one age of
human history becomes the play of children in

another." While the play of civilized children,

as of savage, shows imitations of current adult
activities, nearly all of the games of civilized

children would seem to take their players
through the primitive culture epochs. Just
what this, or the lack of it, may mean for

individual development we cannot say ; but it

may be inferred from the direct training of
power which games provide. The value of this

training assumes a clearer position in the light

of one of the fundamental concepts underlying
the science of education, that of the meaning
of the long period of human childhood. Prof.

John Fiske pointed out in his 'Outlines of
Cosmic Philosophy,* and President Nicholas
Murray Butler elaborated in 'The Meaning of

Education' the significance of the long interval

between birth and maturity in the human species

as compared with animals. This significance

lies in the importance of adaptation to environ-
ment as an element of survival. The animal
that lives in a comparatively simple environment,
and for which reflex actions are sufficient to

maintain life, as the chicken that pecks for

food, has but a brief period between birth and
maturity. The more complicated environment

of the human species, intellectual, industrial,

sociological, aesthetic, ethical and spiritual, in

which intelligence takes the place of reflex ac-
tion, calls for a much longer period for adapta-
tion.

The function of education is to assist in this

adaptation, and it needs not to be said in an
age of the kindergarten that play is one o£
nature's great means of education, and therefore
of adaptation. "Animals play," says Karl
Groos, "not because they are young: rather
they have a period of youth because they need
to play." And the same may be said of
children. Physically, mentally, morally, socially,

play develops the child, and in that development
games have an important and often a unique
part. All of the games here passed in review
give expression to simple instincts which are
basic to strong and effective character and there-
fore help to develop those instincts. Prof. Wil-
liam James says, "All simple, active games are
attempts to gain the excitement yielded by cer-

tain primitive instincts, though feigning that the
occasions for their exercise are there. They in-

volve imitation, hunting, fighting, rivalry, and
acquisitiveness, cnmbined in various ways."

Physical development would obviously result

from playing active games. Especially in all

running games are strength and endurance of
heart, lungs, and related organs cultivated.

Neuro-muscular development becomes apparent
in agility and skill, from the stumbling child
who learns to dodge quickly and skilfully to

the cxjiert ball player. Sense organs become
more acute. X'arious powers of the mind are
likewise developed and strengthened by the de-
mands made upon them. Sense perceptions
gain in rapidity and accuracy, so that a player
sees or hears more quickly that which comes in

his direction or takes place around him

;

feels more quickly the touch upon the
shoulder that makes him "it." Reactions be-
come quicker and more exact, whether they be
the simple reactions of ball catching, or the
complicated ones involving reason and judg-
ment, as when one grasps the shifting condi-
tions of a rapid game with many players,

and with swift decision adapts his own move-
ments to them. For socionomic training games
have peculiar potency; they develop power of-

co-operation ; the sense of, and ability for,

social relations, for taking a part in a social

whole. Selfishness gives way to generous recog-
nition of ability, and acknowledgment of su-
perior ability, in others; and, highest of all,

self is subordinated to the interests of a group.
This self-subordination is a distinctive feature
of team games, and perhaps does more than
anything else to give them high rank in the hi-

erarchy of games. It frequently happens in such
games that a player must lose an opportunity to

make a brilliant display of his own powers for

the sake of a larger advantage to his team.
True team play of this character does not appear
until adolescence, the games common to an
earlier age calling for individual play, or the
competitive element, or the homogeneous social

characteristics of the folk games. The training

of the will is another strong educational feature

of games. The timid, hesitating child, who at

first shrinks from exposed positions or an ag-
gressive part, gains courage and self-reliance;

defeat becomes, instead of a discouragement to

all effort, a spur to greater; and the inhibitive
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control required to obey rules and regulations,

especially under strong excitement, touches an-

other o£ the well springs of character. So,

from the first, clumsy, timid efforts of the little

child, to the skilful team work of the college

athlete, at once aggressive and self-controlled,

games afford a means of development and train-

ing for body, mind and character. Were any of

these results objects of conscious endeavor on
the part of the players, the recreative element of

games would be lost. But their unique power
lies in the fact of this recreation— this objective

interest which holds the attention involuntarily

and renders the training incidental, unconscious

and natural. Because of this psychological dis-

tinction, the expression "gymnastic games,"

which is frequently heard, is a contradiction in

terms and a misnomer. A mistake also is

an occasional tendency to discard g>'mnastic

exercise in favor of games, and z-icc versa.

While each is an important part of physical

training, psychologically and physically there are

essential differences between the two forms of

exercise. Gymnastics are taken for the purpose
of bodily development, and the mind is contin-

ually in the unnatural attitude of consciously

directing the automatic processes of muscular
co-ordination

;
games are played for the frolic

or the victorj', without subjective or utilitarian

end. This psychological difference is exactly

that between work and play. Physically, gym-
nastic exercise tnay be more closely adapted to

individual powers and needs than the exercise

of games ; it can afford more vigorous exercise

in a brief time to large numbers in limited

space; and it is corrective of posture— of

faulty neuro-muscular habits. Games, on the

other hand, offer a more natural form of exer-

cise, have a larger emotional content, and in

their social and psychological training are not

approached by gymnastics.
The recreative element in games, the sheer

fun and frolic spirit, and the engrossing interest

that springs from primitive instincts, cannot be

too highly valued as a relief from the pressure

which modern civilization brings to bear upon
both children and adults. Especially under city

conditions should this be fostered. The paucity

of childish play and normal youthful sport in

cities, owing to lack of space, is not only piti-

able, but tragic in view of all that it may mean
for the healthful, balanced development and life

of the individual. The growth of indoor games
as basket ball and indoor baseball, is admirable

because making a virtue of necessity ; but the

movement to provide playgrounds is still better,

for gangs of youthful criminals and depredators

are found to melt away before them, and the

play and games which they foster belong by in-

herent right to the open sky and the free air.

See Baseball ; Basket Ball ; Foot-b.\ll ; Folk-
lore; Hockey, Etc. Jessie H. Bancroft,

Director Physical Training, Public Schools,

Brooklyn, N. Y.
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Gammer Gurton's Needle, a drama by
John Still, supposed to have been the first

play acted at an English university, is also

one of the two or three earliest comedies in our
language. In 1575. nine years after it was
staged at Christ's College. Cambridge, it made
its appearance in print. The plot is very simple.

Broad jokes, extravagant language, and situa-

tions depending for their tun on the discomfiture

of one or another of the actors, gave this play

great popularity in its day. Readers of the pres-

ent time who penetrate behind its quaint and
uncouth language will find in it an interesting

picture of 16th-century village life.

Gamp, Mrs. Sairey, in Dickens' 'Martin
Chuzzlewit' (1843-4), a stout and elderly pro-

fessional nurse with a watery eye and a fond-

ness for spirits. She is loquacious and con-

fidential, and continually refers to the opinions

of a fabulous being, "my friend Mrs. Harris."

Her amorphous umbrella has furnished the name
"gamp" for that type of impedimenta.

Gamtoos (gam'tos) River, Cape Colony,
South .Africa, which rises in the plateau of Great
Karoo and empties into the Indian Ocean.

Gam'ut (Italian, gamma; French, gamme),
the name given in the system of Guido d'Arezzo

to the entire series of musical tones in the

natural order of ascent or descent. The musi-

cians of the nth century made use. to dis-

tinguish a succession of tones of several octaves,

of the following scale: A, B, C, D, E, F, G,
a, b. c. d, f. g. aa, bb. cc. etc. A represented

the lowest note in their instruments; a lower

note having been introduced the Greek gamma
(T) was taken to represent it in order not

to repeat any of the previous signs. The gamma
being thus the first note of the scale, its name
was taken to represent the whole. The ut is the
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first word of a Latin hymn formerly used in

singing the scale.

Gananoque, ga-na-nok', Ontario, Can., a

port cif entry of Leeds County, i8 miles north-

east of Kingston, on the St. Lawrence River, at

the point where it flows from Lake Ontario.

It is opposite the Thousand Islands, and has

long heen popular as a summer resort. It has

a fine insular public park, and manufactures ma-
chinery and farming implements. Pop. (1901)
3.526-

Gandara, giin'da-ra, Philippines, a pueblo
of tlie island of Samar, situated in the western
part of the island on the left bank of the Bac-
hao Bangahon River. In 1900 it was almost
entirely destroyed during an engagement with
insurgents; before that it had a large trade. A
United States military station and depot for

stores is situated eight miles by river from
Gandara. Pop. 15,600.

Gando, gan'do, Africa, a kingdom of the
western Sudan, intersected by the Niger, and
inhabited chiefly by Fellatahs, with a capital of
the same name. It is a most fertile district, the

rain being plentiful. Mohammedanism is the

prevalent religion. Gando is now comprised
partly in British and partly in French territory.

Pop. estimated at 5.000,000.

Ganges, gan'jez, one of the greatest rivers

of Asia, and "the sacred river of the Hindus,"
rises in the Himalaya Mountains, in the province

of Garhwal, northern India. It is formed by
the junction of two head streams, respectively

called the Bhagirathi and the Alaknanda, which
unite at Dcoprayag. 10 miles below Srinagar,

1,500 feet above the level of the sea. The Bhag-
irathi which flows from an ice cave in a snow
field, 13.800 feet above sea-level, is usually con-

sidered the source of the Ganges from its being

a sacred stream in Hindu mythology : but the

material claims of the Alaknanda are preferable,

as it flows farther and brings a larger volume
of water to the junction. At Hardwar, about

30 miles below the junction of the head streams,

and about 120 miles north-northeast of Delhi,

the river is only 1,000 feet above sea-level.

Here it enters the great valley-plain of Hindu-
stan, and flows in a southeast by south direction

until it discharges itself by nuincrous mouths
into the Bay of Bengal, a distance exclusive of

windings of fully i.ioo miles. Its length, with
deviations, is calculated at about 1,500 miles.

During its course it is joined by a number
of large rivers, the principal of which are the

Jumna and Son, joining on the right bank: the

Ramganga. Gumti. Gogra. Gandak. and Kusi,

on the left bank. Some of the principal cities on
the Ganges and its branches, descending the

stream, are Cawnpore, Allahabad. Benares,

Patna, Behar, Murshidabad. and Calcutta. The
Ganges is navigable for boats of large size

nearly 1,300 miles from its mouths. It is a
great feeder of irrigation and navi.gation canals.

(See G.\XGES C.\N.\L.') Its utmost breadth is

about three miles, with a maximum depth of
about 30 feet in the dry season, and 60 feet in

the wet. Its descent is computed at four inches

per mile: its current in the dry season is less

than three miles an hour ; in the wet season
five or six. The quantity of water discharged

into the ocean is estimated at 500,000 cubic feet

per second during the flood season, and 100,000

during the remaining eight months of the year.

Its current brings down a great quantity of
mud, which in the course of ages has contrib-

uted to form the wide delta which belongs to it

in common with the Brnhm.Tputra. The delta,

intersected by numerous branches, extends from
euSt to west from 80 to 200 miles, and com-
mences about 200 miles, or 300 by the course
of the river, from the sea. A part of it is an
uninhabited region called the Simdarbans. over-
grown by jungle, infested with tigers and croc-

odiles. The westernmost deltaic branch of the

Ganges called the Hugli, is the only branch
coinmonly navigated by ships; and vessels draw-
ing 26 feet are safely jjiloted up to Calcutta

;

the construction of embankments, and contimi-
ous dredging, are necessary to keep a clear
channel. The Ganges, as the Padna, continues
eastward until it joins the Janiuna, the main
branch of the Brahmaputra, which flows through
the estuary of the Megna. the deltaic boundary
on the east, into the Bay of Bengal. The period-
ical inundation of the Ganges commences about
the end of .Vpril with the tropical rains. It rises

gradually till it attains, near the commencement
of the delta, a height of 32 feet above its ordi-

nary level. By the end of July, the flat country
of Bengal is overflowed to the extent of lOO
miles in breadth, leaving visible little but tops
of tree? and villages, which are often built on
artificial mounds above flood mark. After the
middle of .'\ugust the water begins to recede,

and decreases till the period of the next inun-
dation.

That part of the Ganges which lies between
Gangotri, the first temple and pilgrim resort on
its banks, 10 miles from its source, and Saugor
Island, below Calcutta, is held particularly sa-

cred. Wherever the river runs from south to

north contrary to its usual direction, and at the

jimction of its affluents, it acquires a more pecu-

liar sanctity. Its junction with the Jumna at

Allahabad (q.v.) forms the most venerated place

of Hindu ablution. The Hindus believe that

this river rises immediately from the feet of

Brahma, and that it possesses great and miracu-
lous cleansing powers on account of its divine

origin. There is a scientific basis for this uni-

versal faith among Hindus, repeated and careful

experiments showing that the river po.ssesses

extraordinary but hitherto inexplicable antiseptic

qualities.

It is an imperative duty of the Hindus to

bathe in the Ganges, or at least to wash them-
selves with its waters, and to distribute alms,

on certain days. Whoever dies on its banks,
and drinks of its waters before his death, is

thought to be exempted from the necessity of
returning into this world and commencing a

new life. Whenever, therefore, a sick person
has been given over by the physicians, his

relations hasten to carry him to the bank of the

Ganges, in order that he may drink of the holy
water, or be iirimersed in the river. Such as

live too far from the river to admit of this.

always preserve some of the precious water, as

a sacred treasure, in a copper vessel, that it

may be given them in the hour of death. This
water is, therefore, a considerable article of com-
merce in India. It is also customary, after the

dead have been burned, to preserve the remain."^

of the bones and the ashes until an opportunity
offers of throwing them into the Ganges.



GANGES.





GANGES CANAL— GANNETS

The name Ganges is derived from gam, a
Hindu verb signifying "to go." In Hindu my-
thology the river is personified as the goddess
Ganga.

Ganges Canal, The, in India, an important
irrigation work and navigable channel, the older

portion called the Upper Ganges canal, opened
in 1854, and extending, on the right cf the

Ganges (qv.) from Hardwar to Cawnpore and
Etawah, with a main canal 440 miles long, navi-

gable throughout ; and with 2,634 rniles of dis-

tributaries. The Cawnpore and Etawah ter-

minal lines are now absorbed in the Lower
Ganges canal, commenced in 1873, and which
continues in its main branch for 260 miles to

Allahabad, drawing its supply from the river

at Narora, in the Aligarh district. The weir
and heqdworks at Narora include a solid wall,

3,800 feet long, with 42 weir sluices, founded on
huge square blocks.

Gan'glion, connective tissue membranes
enclosing snial! amounts of clear synovial fluids.

They are usually found where tendons or mus-
cles glide over bony parts, or where the skin,

muscles, or fascia are subjected to pressure or

to friction. The number, size, and location of

these structures are subject to much individual

variation. .One of the commonest is found on
the back of the hand, at the wrist, particularly

in people who stretch their fingers widely, as
piano players, or as librarians who handle many
books, grasping several at a time. In this form
is a firm and painless swelling, liable to be
caused by any excessive exercise of the wrist,

as in playing tennis, golf, etc. This swelling

, gives the impression that there is fluid beneath
the skin, and grandmother's advice 'to break it

with the family Bible or the dictionary is often
followed, sometimes with serious results. This
forceful method of reduction is foolish, as most
of the swellings disappear with rest and the

application of heat. If they persist, a surgeon
should be consulted. Another very persistent

variety of this trouble is found in the knee—
causing housemaid's knee, or miner's knee.
Obviously the breaking of these tumors by force
is out of the question. There are many places

in the body in which similar collections of fluid

may accumulate, but these rarely cause much
inconvenience unless they become infected
through some knock or cut. In this event
prompt surgical treatment is advisable, and
aseptic surgery should be insisted on. A care-
less and unclean surgeon may render a limb
useless.

Gangotri, gan-go'tre, a square temple,
about 20 feet high, erected on the right bank of
the Ganges (q.v.;, which here forms a small
bay, about 10,319 feet above the level of the sea.

This spot is regarded by pilgrims as the source
of the holy stream, here called the Bhagirathi,
which, however, rises 8 miles higher up. The
water here is peculiarly sacred, but few pilgrims
come so far, and the only dwelling-house in the
locality is occupied by the officiating Brahmins,
by whom flasks of the holy element are sealed
for conveyance to the plains.

Gangrene, gan'gren, the term applied to
death of soft tissue in masses large enough to
be seen. There are two forms, differing in
causation, appearance, and progress. Dry or
senile gangrene results from the gradual occlu-

sion of arteries, the venous return being unim-
paired. For weeks or months the toes and
feet, the parts most frequently affected, may
feel cold or numb, or be actually painful, then
gradually the skin becomes dry, then purple
and black. The spread is usually very slow. It

is particularly a disease of old age, due to the
tendency at that period of life toward thicken-
ing and stiffening of the arterial walls.

Moist gangrene results from sudden stop-
page of the arteries, obstruction of veins, me-
chanical destruction of the tissues, or from
specific infection by germs. This form shows a
soft, boggy, bluish mass covered with blisters

and emitting the odor of putrefaction. In both
forms of gangrene there may be a zone of in-

flammation between the dead and the living tis-

sue, called the line of demarcation.
Hospital gangrene was formerly very preva-

lent in military hospitals ; a wound becoming in-

fected would quickly change to a gray slough,
which in a few hours might involve the entire

limb unless prompt removal of the tissue was
undertaken. Aseptic surgery has made this

fatal disease a thing of the past.

Spreading gangrene is due to infection by a
specific germ, the bacillus of malignant oedema,
so called from the fact that it generates a gas
that puffs up the tissue affected. The spread is

rapid, and life is sometimes saved by amputa-
tion far above the wound. The treatment of
gangrene is usually a matter of amputation, well
beyond the affected part. Careful aseptic dress-
ing is imperative, particularly where the condi-
tion of the patient is apt to contra-indicate radi-

cal cure.

Gangue, gang (Ger. Gang, a vein), the mat-
rix or veinstone of ores. These are always
included in some stony matter, which forms the
principal portion of the veins or beds which
are worked for the sake of their metalliferous

contents. Quartz is the most common vein-

stone, and has been called the mother of ores.

Calcareous spar is also a frequent predomi-
nant material of veins. Sulphate of barytes or
heavy spar, and fluor spar, are also often found
as gangues.

Gan'ister, a name originally given m Eng-
land to a particular clay high in silica, used
in the manufacture of fire-brick. In this country
the term is used more loosely and includes non-
plastic rocks that are not clays at all but ap-

proach sandstones in character. Canister may,
therefore, be defined as highly silicious material

used in the manufacture of fire-brick, more par-

ticularly what are known as silica-brick, for

lining blast-furnaces, Bessemer converters, etc.

The manufacture of such brick is an important
industry in Western Pennsylvania. See Cl.\y.

Gannal, ga-nal, Jean Nicolas, French
chemist : b. Saarlouis, Prussia, 28 July 1791 ; d.

Paris January 1852. He is noted for his in-

vention of the method of embalming by injec-

tion.

Gannets, large sea-birds constituting the
family Sitlida-.oi the order Stcgaiiof'odcs, charac-

terized by having all the toes coimected by webs,

the absence of external nostrils and a very short

tongue. They are closely related to the pelicans

and cormorants, have large powerful bills and
feed upon fish, frequenting the sea-coasts of

various parts of the world. The common gannet
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(Sula bassaua), to which tlie name properly

refers, is restricted in the breeding season to

a few rocky islets on the coast of the British

Isles and Iceland— notably the St. Kilda group,

and to Bird Rock in the Gulf of St. Lawrence;
and their numbers have been much diminished

by the fishermen who gather their eggs for

food. They nest in colonics among the crevices

and ledges of the rocks, and each bird lays a

single large chalky white egg. When the young
are on the wing they all leave together and
scatter widely in search of food, extending their

range on our coasts as far as the Gulf of Mexico.

In the southern hemisphere are two closely re-

lated gannets. 5. scrrator of Australia and 5".

ra[>cnsis of South Africa. Eight other somewhat
smaller species, called "boobies" (q.v.), breed

on various tropical islands. The common gannet
is pure white with black outer wing-feathers

and a huffy suffusion on the head. The young
are mottled grayish brown. The other species

are similar, many of them with red and blue

coloring on the bare skin of the throat and
around the eye.

Gan'nett, Ezra Stiles, American Unitarian
clergyman : b. Cambridge, Mass., 4 May 1801 ; d.

near Boston 25 June 1871. He was graduated

from Harvard in 1820, in 1824 became assistant

to W. E. Channing at the Federal Street Cliurch,

Boston, and later succeeded to the pastorate. In

the Unitarian controversies of 1825-35 he took

a prominent though conservative part. He was
the first secretary of the American Unitarian As-
sociation, its president 1847-51, and president of

the Benevolent Fraternity of Churches 1857-62.

He was also founder and editor of the < Scrip-

tural Interpreter,' and an editor of the 'Christian

Examiner,' and the 'Monthly Miscellany of

Religion and Letters.'

Gannett, Henry, American geographer: b.

Bath, Maine, 24 Aug. 1846. He was graduated

at the Lawrence Scientific School in 1869; be-

came geographer of the United States Geolog-

ical Survey in 1882; was geographer of the lOth,

nth, and 12th censuses, and of those taken by
the war department in Cuba and Porto Rico in

1899. His publications include: 'Manual of

Topographic Surveying' ; 'Statistical Atlases

loth and nth Censuses'; ^Dictionary of Alti-

tudes' ; 'Commercial Geography' ; etc.

Gannett, William Channing, American
L'nitarian clergyman : b. Boston, Mass.. 1840.

He is a son of E. S. Gannett (q.v.). He has

held Unitarian pastorates at St. Paul, Minn., and

other cities, and has been for some years pastor

at Rochester, N. Y. He is the author of: 'A
Year of Miracle' ; 'Memoir of Ezra Stiles Gan-
nett' ; 'The Thought of God in Hymns and

Poems' (with F. L. Hosmer).

Ganodonta, a group of primitive mammals
regarded as ancestral to the edentates, whose re-

mains are found in the lowest Eocene formations

of the western United States. These remains

are not numerous nor complete, but plainly c>t-

hibit a progressive relationship toward mod-
ern Edentata (q.v.). The earliest known is

Hcmigaiius, from the Puerco beds of New Mex-
ico, which was as big as a medium-sized dog.

A later genus of similar size is Psitlacotlicrium;

and a still later (Lower and Middle Eocene) is

Stylinodoii. In reviewing the series, says Bed-

dard, we see a gradual diminution of the inci-

sors, a gradual loss of enamel on the teeth gen-

erally, and the production of hypsilodont teeth

growing from persistent pulps, all of which
are features of the later edentates. The pro-

gression is gradual, btit the forms seem to be

a continuous scries culminating in the ground-
sloths. Sec P.VL.KONTOLOGV.

Gan'oid Fishes, an order of fishes founded
by Agassiz on the character of the scales of

certain fossil fishes, which are bony and lustrous,

now regarded as a group-name for a rather

heterogeneous series of low and chiefly extinct

teleost or "true" fishes. (See Ichthyology.)
The ganoids were most numerous in Palreoz,oic

and early Mesozoic times, and few and diverse

arc the surviving forms, which include the pad-
dlc-fishcs and sturgeons, the gar-pikes, the mud-
fishes of African rivers and a few others, all

elsewhere described. In this group fall some
of the most famous fossil fishes of paleontology,

described by Hugh Miller in his 'Old Red
Sandstone' and otherwise introduced long ago
to the public. The Picraspis and Ccf'halaspis

of the L'pper Sihirian and Lower Old Red Sand-
stone strata had the head covered with a bony
shield, which in form somewhat resembled the
carapace of some crustaceans ; the body of

Ccl'lialas/'is had bony scales. The berry-bone
(Coccostciis), the seraphim (Ptcrichthys), and
the .-Islcrolcpis also had a bony shield, the flex-

ible trunk having scales in Plericlithys, being
naked in Coccostcus. The anterior limbs, or
pectoral fins, of Ptcrichtliys were long, covered
with closely fitted plates, and had a complex
joint connecting them with the thorax. The
garpikes of the American lake region, are the

modern representatives of the Lcpidotus, Alch-
modus, etc., of Mesozoic strata, and of the

Carboniferous Palaoniscus. Polyptcriis, the type

of this group, is confined to the Nile, and a few
other African rivers. The group is most abun-
dant in the Palaeozoic strata, Dipterus, Ostco-
Icpis, lloloplychius, Phancroplcuron, being Old
Red Sandstone genera; Rliicodus, Mcgalichthys
with rhomboidal scales, Sirepsodiis with cycloid

scales. Carboniferous. The ccelacanths range
from the Carboniferous to the Chalk forma-
tions, and are the only members of the order
in which the tail is homoccrcal.

Gansevoort, gans'voort, Peter, American
officer: b. Albany 17 July 1749; d- 2 July 1812.

In 177s he joined the army which under Mont-
gomery invaded Canada, and in 1776 he was
appointed to the command of Fort George. In

1777 he was placed in command of Fort Stanwix,
which he gallamly defended against a vigorous

siege of 20 days by British and Indians under
St. Leger, and received the thanks of Congress
for having thereby prevented the co-operation

of that general with Burgoyne, and contributed

to the defeat of the latter. In 1781 the State

of New York raised him to the rank of briga-

dier-general, which he held til! the termina-

tion of the war. He afterward filled various im-

portant offices under the Federal government.

He was successively commissioner of Indian

affairs, commissioner for fortifying the frontiers,

and military agent. In 1809 he was appointed

brigadier-general in the United States army.

Gan'ymede (Gk. Tamtii^dris; Lat. Gany-
mcdes), in Greek mythology the son of Tros
and of Callirrhoe, a daughter of the Scamander.

Zeus sent his eagle from heaven, which carried
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liim off from Mount Ida to the seat of the
gods, where he discharged the office of cup-
bearer to the immortals, Hebe having rendered
herself unworthy of this office. This fiction has
afforded, both to poets and artists, an inexhaust-
ible supply of subjects. Numerous paintings,

statues, cameos, and intaglios, masterpieces of
ancient art, have descended to us, upon which
this youth, scarcely past the years of boyhood,
is represented as of great beauty. The repre-

sentations of Ganymede are to be recognized
by the Phrygian cap and the eagle, which is

either standing beside him or carrj-ing him in its

talons to Olympus.

Gapan, ga-pan', Philippines, a pueblo of
the province of Nueva Ecija, Luzon, situated

four miles east of San Isidro, the capital. It

is at the junction of several roads, and is the
largest town in the province. Pop. 20,200.

Gaper, ga'- or ga'per, a name given to
many animals who have great mouths, or in

some other way suggest gaping. Thus it is one
of the British names for the European soft

clam {Mya tnincata) in reference to the wide
separation of the shells, as is characteristic of
deeply burrowing bivalves ; and it is applied to

relatives on the Pacific coast of the United
States. Among birds, the broadmoiiths (q.v.)

are called gapers: and among fishes some of the

sea-bass, which open their mouths in dying to

the widest extent.

Gapes, a disease of young poultry, caused
by a parasitic nematode worm in the throat.

See Poultry, Dise.\ses of.

Gar, Garfish, or Gar-pike, one of two sorts

of fish, both long and slender, with a pro-

longed spear-like snout filled with teeth, and
hence bearing such local names as "bill-fish,"

"needle-fish," "bony-pike," etc. ; and "green-

bone," because of the greenish tinge on the

bones. The group originally called "gar" was
that of the family BelonideB (or Esocidcc), allied

to the sauries and flying-fish, the type of which
is the common European Belone belone. This is

a swift, voracious fish which darts along the

surface picking up little fishes, and especially

playing havoc in shoals of young mackerel. It

is usually about two feet in length, is often
brought to the London market, and forms a
wholesome dish, in flavor somewhat like mack-
erel. The young forms have at first jaws of

a normal size, but in growth the lower outstrips

the upper. Very similar, but larger, are the

"silver" gars, "agujas," or "needle-fish" of Amer-
ican tropical waters, which offer good sport

by their speed and strength, but are hated by
practical fishermen whose nets they frequently

destroy or damage by their effort to get at im-
prisoned prey. There are several species, all

of the genus Tylosurus.

Both these kinds, as well as their Oriental
representatives, are often called "gar-pikes" from
their pike-like form and voracity : but in the

United States this term is suitably reserved

for a very different kind of gar, not known in

the Old World, and a relic of the ganoid tribe

prevalent in the palaeozoic seas. This gar-pike

represents the family Lepidostcida (see Ich-
thyology), and has a long almost cylindrical

body encased in an armor of white, bony, enam-
eled rhomboid plates, which are imbricated in

oblique rows running downward and backward.

The jaws are long, narrow, and furnished with
sharp teeth, each of which fits into a depression

in the opposite jaw; and are covered with a
granulated shagreen-like integument. They
have the air-bladder subdivided and used in

respiration ; no spiracle ; strong fins; a heterocer-

cal tail ; swim well, and prey upon small fishes.

Their own flesh is not edible and they interfere

with fishing, and therefore are destroyed freely.

They inhabit the rivers and lakes of North
America, where the commonest species is the
long-nosed gar {Lcpidostcus osseus). Another,
more southerly, is the short-nosed gar (L. pla-

tystomus) ; and a great and powerful sub-
tropical species (L. tristtrchus) , reaching 8 or 10
feet in length, and called "manjuari" in the
West Indies, is known as "alligator-gar" in the

lower Mississippi district. Another species oc-

curs on the west coast of Central America; and
another in the rivers of China.

All these gar-pikes frequent shallow, reedy,

or grassy places, basking in the sun like the
pike, and devouring living prey with great
voracity. The manner of seizing prey differs

from that usually observed in fishes, and re-

sembles that of reptiles ; instead of taking their

food at once with open mouth and swallowing it

immediately, they approach it slily and sideways,
and then, suddenly seizing the fish or other
animal, hold it until by a series of movements
it is placed in a proper position for being swal-

lowed, in the manner of alligators and lizards;

the ball of food is also seen to distend the
body as it passes downward, as in snakes.

Gar-pike. See G.\R.

Garabit, ga-ra-be, France, in the depart-
ment of Lozere, is a picturesque locality on the
railway from Marvejols to Neussargues, where
the line spans a gorge of the Truyere River,

about 10 miles south of Saint Flour. The via-

duct planned by M. Eiffel is 1,852^ feet long,

and is built partly of girders and partly of
masonry. Where it crosses the river at a height

of 401 feet, it is supported by an arch, with
a span of !;4i feet 4 inches. Consult: Eiffel,

<Le Viaduc'^de Garabit' (1889).

Garancine, gar'an-sin, is prepared from
the ground root of Rubia tiitctorum or madder
(in French garance) by washing it with 8 or 10

times its weight of water acidulated with sul-

phuric acid, I part of acid being used for 100

parts of powder. After digesting for 7 or 8
hours the fluid is run off, and the paste is boiled

for 2 or 3 hours by steam with more acid,

and then the mass is thrown into cold water con-
tained in a large trough with a perforated bot-

tom covered with cloth to act as a filter. Here
it is washed till all the acid is got rid of, and
the paste is afterward pressed, dried, and ground
to fine powder. It is used for dyeing, and has
the advantage over madder (q.v.) of containing

a large proportion of coloring matter. It is

preferable to madder for mixing with other dye-
stuffs to produce chocolate and some other

shades.

Garay, Juan de, hoo-an' da ga-rl', Spanish
soldier: b. Badajoz 1541 ; d. South America
1584. About 1565 he went to South America,
where he became secretary to the governor of
Paraguay, was sent on a voyage up the Parana,
discovered a vast territory, and founded near the
river the town of Santa Fe de Vera Cruz. He
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•defeated the Charruas Indians not far from llic

Uruguay, received the commission of lieutenant-

general, and was appointed (1576) governor of

Asuncion. In 1580 he re-founded the city

of Buenos Ayres on its previous site, and sub-

sequently did much to improve the condition

of neighboring native tribes. Having landed in

an unfamiliar region on a journey up the Parana
to Asuncion, he was there killed by hostiles.

Garbage is kitchen refuse and table waste,

ofTal, or discarded material from the prepara-

tion and use of human food. Assembled, it is

an ever-varying mi.xture of animal and vegetable

food waste, the nitrogenous or proteids being

largely in excess of the non-nitrogenous prop-

erties. Garbage decomposes rapidly in the

open air and becomes offensive, especially in

warm weather. When thrown upon the ground
and allowed to decompose, or when used as a

fertilizer in a raw state, it may contaminate
sources of water supply, and thus become a nien-

ace to public health. In country districts and
in most towns and small cities it is used as

food for domestic animals, and when fresh no
more proper disposition of it can be made.
When the material is allowed to become par-

tially decomposed before feeding, and where
caustic solutions are used for the cleansing of

cooking utensils, etc., the mortality caused
thereby, particularly among hogs, is so serious

as to preclude its use. American cities produce
from one half pound to one pound per day for

each person. European cities produce less than
one half of this amount for each person. Anal-
ysis of American city garbage shows moisture

70 per cent to 80 per cent
;
grease, 2 per cent to

3 per cent ; and solids, principally wood fibre,

18 per cent to 28 per cent. Garbage from Eu-
ropean cities contains more of solids and less of

moisture and grease.

Compared with the garbage of New York
city, British garbage contains about 25 per cent

and German about 50 per cent less water. Prac-
tically, France has no garbage.

No other problem .so far encountered has

so troubled city officials and boards of health

as the disposal of garbage. The thoughtless
citizen throws it in the street, or leaves it in

his back yard until his neighbors rebel, or he
bxirns it in his range or furnace and has more
trouble with his neighbors. He puts it with
ashes and other refuse and it is dumped on a
vacant lot, or a depression in the ground is filled

with it, and injunction proceedings are brought
by near-by residents

;
protests and complaints

of every description are made to councilmcn,
heads of departments, and boards of health.

Newspapers take it up, and everyone who can
possibly be held accountable is abused. The
first attempts at collection and disposal are

crude and imperfect. All kinds of household
wastes are put together in bo.xes or barrels and
teams are hired to cart it away. In some cases

the city owns the horses and wagons required
for the work. This lasts until there is no longer
a dumping place within hauling distance. In a
few instances it has been taken to sea in scows
and dumped in deep water. This is foimd
objectionable, as the lighter portions float

to shore. Total destruction of the material is

the next resort. Inventors and promoters take
advantage of the situation, and it is proposed
to burn or utilize the material at huge profit.

Corporations are formed, stock is sold, and
plants arc built for final disposal. Then there
are indignation meetings and injunction pro-
ceedings. No one wants a garbage-disposal
plant near his property. Should it be com-
pleted and started, it is generally closed within
a year, either by injunction or owing to the
lack of funds for its operation. The country
is strewn with such wrecks. From one to a
half dozen can be found in almost every city.

Many are so utterly worthless in practice as to
approach very nearly to the ridiculous. Others
are admirable in design and construction, but
fail on account of insufficient returns or excess-
ive cost of operation. Much has been learned,

however, through these failures.

It has been found that when garbage is

mixed with ashes, paper, and other house-
hold waste, final disposal is rendered very diffi-

cult, the mass being unfit for filling, fuel, or
fertilizer. Leading American cities separate
household waste into three parts, namely, "food
waste," "combustible waste," and "non-com-
bustible waste." By this means final disposal

is more readily effected, each class of waste
having properties of commercial value when
kept separate from the others. Most European
cities do not attempt a separation, excepting it

be at the plant where final disposal is effected.

In some cases the whole mass is passed through
what are termed "destructors," burning the un-
consumed carbon found in the ashes, and the
combustible portions of other household waste.

This system of final disposal has not been found
satisfactory in American cities, and has been
equally unsatisfactory in some European cities,

particularly on the Continent, where, as in

America, it is found that inuch additional fuel

is required in order to maintain a proper tem-
perature in the furnaces. Many of them have,
therefore, been abandoned altogether, and at-

tention has been turned to some form of utiliza-

tion as being more reliable and less expensive.
Engineers have struggled manfully with the

problem, and have been ably seconded by men
of means and energy. It would scarcely be
possible to name in this connection all those
who have contributed to the development of
principles, systems, and apparatus which go far

toward the practical solution of this difficult

problem. Much impetus was given to effective

practical development of the principle of utiliza-

tion by the determined efforts of the late Col.

Geo. E. Waring, New York's indomitable com-
missioner of streets. After a mcst exhaustive
investigation of the whole subject, and a thor-

ough inspection and test of every system of dis-

posal then in existence, both in Europe and
America, Col. Waring became thoroughly con-
vinced that utilization was right in principle

and practice, and proceeded at once to have
the garbage of the city of New York disposed
of in this manner.

Prior to this time there were successful

utilization plants in Philadelphia, Pa., St. Louis,

Mo., and Detroit, Mich. The system adopted
by Col. Waring, and which is now in use in

many of the principal cities of the United
States, is first, thorough sterilization by subject-

ing the material to the action of live steam in

enclosed vessels, condensing all vapors and
passing insoluble gas through flame. By this

treatment the structure of the material is broken
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<3own,— even bones are disintegrated,— the

liquids carrying the oils and greases being sep-

arated from the sohds by mechanical means.
The further preparation of the ingredients, by
which they are put in commercial form or finally

<lisposed of, varies greatly in the different plants.

In some cases the liquids are evaporated, in

others they are allowed to run into sewers or
water courses. In a number of the plants the

solid portions are used for fuel ; in others they
are acidulated or dried and prepared as a base
for commercial fertilizers. The greases are
sometimes extracted by the use of a solvent,

and reclaimed by evaporation, the solvent vapors
being condensed and also reclaimed to be used
again. The principles involved are not new,
having been applied for many years to the treat-

ment of slaughter-house waste. In its applica-

tion, however, to the greater subject of garbage
•disposal, much new apparatus has been invented,

and the plants have been equipped to handle
vers- promptly a vast amount of the material

;

the plant which disposes of the entire garbage
of the Greater New York having a daily capa-

city of more than 2,000 tons, and the plants lo-

cated in Philadelphia, Pa., Boston. Mass., New-
ark, N. J.. Baltimore, Md., Washington, D. C,
Detroit. Mich., St. Louis, Mo., Cleveland, O.,

and in some of the smaller cities, are of sufficient

capacity to dispose of all the garbage produced
in the respective cities w-ithin 12 hours of de-
livery at the plant. It is this prompt and effect-

ive disposal that has rendered the utilization

systems so popular in the large American cities.

The entire work of collection and disposal is,

in most cases, done by contract. The plants

are owned by contractors, the cities in some
cases collecting the garbage and delivering it

upon the contractors' cars or boats for trans-

portation to the place of final disposal. The
contractors have expended vast amounts of

money in perfecting the systems, and certain

features, processes, etc., are kept secret. As
they are private enterprises, no statement can
be made as to returns from the sale of the prod-
ucts, but it is known that reasonable dividends
are paid, and that the contracting companies
are in a sound condition financially, while the

citizen who notes carefully the service rendered
is well satisfied with the results.

The state of the art as to final disposal would
seem to preclude the utilization systems in

cities having a population of less than 50,000,

excepting where a combination plant can be
used, thus disposing at one plant of all garbage,

dead animals, slaughter-house waste, butchers'

scrap, etc. Where this cannot be effected, it

has been found that burning is the only safe

and effectual means of disposal.

Many of the failures, both in incineration and
utilization, are due to the improper location of

plants. While it should be perfectly clear to

everyone that such plants should be so located

as to cause the least possible property loss or

inconvenience to the people, yet it should be

recognized that every city must have a place

for final disposal of its waste, and, once prop-

erly located, it must be recognized as such.

Though plants for final disposal, when properly

designed and operated, have not proved a nui-

sance to near-by residents, nor a menace to pub-
lic health, yet the assembling at one point of

the material is objectionable and should be re-

stricted tn a section for such purposes. See
Wastes, City, Disposal of.

Much has been written on- the subject by
both European and American engineers, prin-

cipally in the form of papers read before some
of the engineering societies, and published in

engineering journals. Valuable information can
be obtained from the files of such journals.

Very little of such material, however, has been
put in book form. In a small volume published

in 1897, entitled, 'Street Cleaning and Its Ef-
fects,* by Col. Geo. E. Waring, interesting and
valuable data is assembled, a portion of which
bears directly on this subject, and in an English
publication entitled *The Economic Disposal

of Towns' Refuse,' W. Francis Goodrich gives

a very good description of European and Amer-
ican burning methods, with illustrations, plans,

and tables well arranged. His data on the sub-

ject of utilization is, however, inaccurate and
misleading and does not correctly set forth the

true state of the art at the present time. A
most comprehensive treatise on the sub-
ject is "The Wastes of a Great City' by John
McGaw Woodbury, commissioner of street

cleaning. New York, in Vol. XXIV., p. 387,
*Scribner's Magazine' (1903).

Ch.\rles Edcerton",

President Sanitary Product Company.

Garborg, gar'borg, Anne, Norwegian nov-
elist : b. island of Time. Jaederen, 25 Jan. 1851.

He was educated at Christiania. published anon-
ymously in 1873 his essay, "Ibsen's "Emperor
or Galilean," ' in 1877 founded the 'Fedrahei-

men,' a liberal journal which he edited until

1882, and in this as well as 'Den syttende Maj,'

another periodical, urged the adoption of a na-

tional language for Norway. On this subject he
wrote also: 'The New Norwegian Language and
the National Movement' (1887). His best-

known work was done in his stories, originally

written in the popular tongue and largely ren-

dered into Swedish and Danish. They are of

the realistic vein so common to Scandinavian
writers, and include: 'A Freethinker' (serially

in 'Fedraheimen' (1878): 'Men' (1886);
'Weary Souls' (1891): 'Fred' (1893)-

Gargao, Pedro Antonio Correa, pa'dro an-

to'ne-o kor-ra'a gar-saii', Portuguese poet: b.

Lisbon 29 April 1724; d. there 10 Nov. 1772.

As a lyric poet he stands verj- high ; while his

satires, odes, and epistles,— upon the models
of Horace,— are dainty and spiritual. He also

wrote successful dramas. The Portuguese es-

teem him for the perfection with which he

employed their language in his works. The
'Hymn to Dido' is one of his most popular
productions. He w-as arrested for a personal
satire, and died in prison after a long cap-

tivity.

Garcia, Diogo, de-o'go gar-se'a, Portu-
guese navigator : b. Lisbon 1471 ; d. Madrid
1529. In 1526 he sailed with three vessels from
Cape Finisterre for South America, in the em-
ploy of the company established at La Coruna
for the spice trade. He explored the Uruguay
(1827), and the Parana to 27" S., defeated the
Indians who had besieged Sebastian Cabot on the
latter river, and in 1528 left for Spain. About
1532 he is said to have made a voyage to the
East Indies. His account of his Brazilian ex-
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plorations appeared in Vol. XV. of the 'Revista

do institute historico e geografico do Brasil.'

Garcia, gar-the'a, Manuel del Popolo
Vicente, Spanish vocalist and composer: b.

Seville, Spam, 22 Jan. 1775; d. Paris 10 June
1832. After acquiring a considerable reputa-

tion as a tenor singer in Cadiz and Madrid,
in 1808 he obtained great success at the Italian

opera in Paris, and afterward proceeded to Italy,

where he was received with equal favor. From
1816 to 1824 he was constantly engaged as a

singer, cither in Paris or London. In 1825,

with a select operatic company, composed in part

of members of his own family, he crossed the

Atlantic and visited New York and Mexico.
On the road between Mexico and Vera Cruz
he was robbed of all his money; and after his

return to Paris was compelled to open a class

for singing, as his voice had become greatly

impaired by age and fatigue. Many of Garcia's

pupils reached a high degree of excellence, but

none equaled his eldest daughter Maria, after-

ward Madame Malibran (q.v.). He was less

successful as a composer, though several of

his works, such as 'The Caliph of Bagdad,' were
much admired.

Garcia, giir-the'a, Manuel, Spanish pro-
fessor of singing in England : b. Madrid, Spain,

17 March 1805; d. London, England, i July igo6.

lie w-as a son of the prcccdinsj. lie invented

the laryngoscope, and published: 'Memoirc sur

la voix humaine> (1840) : 'Traite de la Chant'

(1841) ; 'Hints on Singing' ; etc.

Garcia y Iniguez, gar-se' a e-ne'ges,

Calixto, Cuban patriot: b. Holguin, Cuba, 14

Oct. 1836; d. Washmgton, D. C, 11 Dec. 1898.

In 1868, with Donato del Marmol and Carlos

Manuel Cespedes, he organized the revolution

known as the "Ten Years' War." In the early

part of the struggle he won the battle of Santa
Maria and recaptured Jiguani. In recognition

of his services Garcia. was appointed brigadier-

general under Gomez (q.v.), and subsequently
succeeded that officer as commander-in-chief of

the Cuban army. In 1873 he was captured and
carried as a prisoner to Spain. In 1879 he re-

turned to Cuba to start "The Little War," but
w-as again captured and kept in Spain under
police surveillance for 15 years. In 1895 he
escaped and came to New York, where he fitted

out a filibustering expedition, which failed to

reach Cuba on account of the wreck of the

vessel. Later he was successful in landing in

Cuba with arms and supplies. He w-as given
the command of the forces in Camaguey and
Oriente, where he held almost complete posses-

sion, and in 1898 gave valuable aid to the Amer-
ican forces at the capture of Santiago. At the

close of the Spanish-.-Kmerican war he was
made chief of the commission to discuss with
President McKinley the future of Cuba.

Garcia Moreno, gar-se'a mo-ra'no, Gabriel,
Ecuadorean politician : b. Guayaquil, Ecuador,
1821 : d. Quito 6 .-^ug. 1875. He was educated at

Quito and in Europe, became professor of chem-
istry in the University of Quito, and in 1857
its rector. In 1859, upon the overthrow of
the Roble's government, he was chosen a mem-
ber of the provisional government, and in i86r

president for a term of four years. He de-
clared himself dictator in 1864, subsequently
relinquished the title and office, though he main-

tained virtual control of affairs, in 1869 led a
revolution, and became again dictator, and in

1875 was elected president for a six-years' term.
Before his inauguration he was fatally wounded
by assassins.

Garcia de Quevedo, gar-se'a da ka-va'do,

Jose Heriberto, South American author: b.

Coro, Venezuela, March 1819; d. Paris June
1871. Educated in France and Spain, he set-

tled in Paris, and was killed in the communard
insurrection of 1871. Among his poems are:

'To Columbus' ; 'To Liberty' ; 'To Pius IX.' ;

'Frenzy' ; 'The Life to Come' ; and 'The Pro-
script.' His dramas were w-cU received. He
wrote the novels 'The Love of a Girl' and
'Two Duels Eighteen Y'ears Apart.'

Garcilaso de la Vega, gar-the-la'so da la

va'ga (properly G.\rcias Laso de la Vega),
Spanish poet: b. Toledo 1503; d. Nice 14 Oct.

153*). According to an account given in the

'Historia de las Guerras Civiles,' the Garcilasos

received their surname from their combats with
Moorish heroes, in the great valley of Ciranada,

called La Vega. Garcilaso soon found his

proper sphere. His genius was kindled by the

study of the ancients, particuarly of the Romans.
Boscan had already begun to transjilant the
versification of the Italians into Spanish ])oetry.

Garcilaso followed his example, and succeeded
so well that he is still ranked among the best

Spanish poets. Most of the events of his life

may be learned from his own work.s. ?Ie lived

for a long time in Italy, and afterward traveled
through part of Germany, in the service of
Charles V. In 1529 he was engaged in the ex-
pedition against Soliman, and in 1535 in that

against Tunis. In the latter he received a
wound in his arm, after which he remained some
time in Naples. In 1536 he commanded 30 com-
panies of infantry, and accompanied the imper-
ial army against Marseilles. Spanish poetry is

highly indebted to him ; for without his aid Bos-
can, a foreigner, would never have succeeded in

his innovations, more particularly as he had a
formidable adversary in Christoval de Castillejo.

His writings consist of eclogues, epistles, odes,

songs, sonnets (in which he imitated Petrarch),
and some smaller poems. An edition of his

works, with notes, appeared in 1765, and Her-
rera's commentary (1580), with notes by Azara
(1765).

Garcilaso (Garcias Laso) de la Vega, sur-

named the Jxca, Spanish historian: b. Cuzco,
Peru, 1540; d. Spain 1616. He was the son of
Garcilaso de la Vega, one of the conquerors of
Peru, and Elizabeth Palla, a princess of the race
of the incas. His mother taught him the Peru-
vian language, and is said to have inspired him
with the idea of writing the history of his ances-
tors. His great work on the history of Peru is

in two parts: the first bearing the title of 'His-
toria de las Antiquedades y Conquista de Piru

;

Primcra Parte de los Comentarios Reales que
tratan del Origen de los Incas, etc' (1609) ; the
second being the 'Historia general del Peru*
(1616). He wrote also 'Historia de la Florida

(160Q).

Garcin'ia, so called after Laurent Garcin
(d. 1752), a Franco-Oriental traveler, is the
botanical name for a genus of guttifers. the
typical one of the tribe Garcinicce. It consists of
opposite leaved trees, with a yellow resinous
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juice, and generally unisexual flowers with four

sepals, four petals, many stamens in from one
to four bundles, and a 2 to lo-celled ovary with

a jingle seed in each cell. The fruit of G.

tnangostana is the highly-prized mangosteen.
The fruits of G. pcdunculata, G. cornea, and G.

kydiana are also eaten, but are not greatly

valued. The G. kola of tropical Africa yield

fruit and seeds similar in properties to the kola-

nut. G. cainbogia and other species of the genus
furnish Gamboge (q.v.).

Garda, gar'da, or Benaco, Lake, the Ital-

ian Lago di Garda, and the Bcnaius Lacus of

the Romans, is an extensive and beautiful lake in

north Italy, 33 miles long from north to south,

"by 3 to II miles broad, and 213 feet above sea-

level- It forms part of the boundaries of the

provinces of Verona, Mantua, and Brescia, while

its north extremity enters the Austrian territory

of Trent, in the Tyrol. It receives the Sarca,

almost its only affluent, at its north end, and is

drained by the Mincio, which issues from its

southeast end near the fortress of Peschiera, and
conveys its waters to the Po. Storms are not

infrequent, and are sometimes violent. It is

•well stocked with excellent fish including sal-

mon-trout, trout, eels, and pike. Garda is the

largest lake in Italy, and attains a depth of over
1,000 feet in many places. Its shores are cov-

ered with villas and steamboats ply on it regu-

larly between the ports of Riva, Desenzano, and
Peschiera, which with Gardone-Riviera, Garda,
Malcesine Salo, and the beautiful promontory of

Sirmione are its most popular resorts.

Garde Nationale, gard na-se-o-nal, a

guard of armed citizens instituted in Paris 13

July 1789 for the purpose of preserving order

and protecting liberty. At first it numbered
48,000 men, but was increased to, 300.000 w^hen

it was organized throughout the whole country.

Acting as a royalist and reactionarj- force, it

was crushed by Napoleon in 1795. It was re-

organized by the Directory and by Napoleon and
again under the Bourbons, to whom, however, it

was a source of such disquietude that it was
dissolved by a royal ordinance in 1827. Under
Louis Philippe it was resuscitated in its old

form and contributed to his overthrow. In 1851

the national guard was again reorganized, but

in 1855 it was dissolved. In 1870 the national

guard of Paris was again formed for the defense

of the city against the Prussians. The resist-

ance of a section of the guard to the decree of

disarmament issued under M. Thiers led to the

communal war, at the close of which the guard

was declared dissolved bv the National Assem-
bly (1871).

Garden, Alexander, Scottish scientist: b
Charleston, S. C., about 1730: d. London 15

April 1791. He was graduated from Aberdeen;
became a professor in King's College. New
York (now Columbia University), and in 1755

established himself in medical practice at

Charleston. From 1783 he was in London,
where he became vice-president of the Royal

Society. The botanical genus Gardenia (q.v.)

was named in his honor by Linnxus. He wrote

various papers on topics of botany and zoology.

Garden, Alexander, .\merican soldier: b.

Charleston. S. C. 4 Dec. 1757; d. there 29 Feb.

1829. He was for a time aide-de-camp to Gen.

Greene. He wrote 'Anecdotes of the Revolu-

tionary War in America, with Sketches of

Character of Persons the most distinguished in

the Southern States for Civil and Military Ser-

vices' (ist series, Charleston, 1822; followed by
a second series), which is one of the authorities

for the history of the period, containing in-

formation hardly to be found elsewhere.

Garden. The earliest known gardens are

those of Solomon which are described as having

been of quadrangular form, surrounded by high

walls. They contained aviaries, wells, and
streams of water. The gardens of Cyrus and
other Persian monarchs were of great extent,

and generally laid out in romantic situations.

They were also distinguished for the great di-

versity of their uses and products. The first

allusion to terraces in gardens is to be found

in the description of the celebrated hanging
gardens of Babylon, anciently reckoned among
the wonders of the world. Their construction is

variously ascribed to Queen Semiramis and to

Nebuchadnezzar. Diodorus and Strabo have
given descriptions of them. They are said to

have formed a square with an area of nearly

four acres, and rose in terraces, supported ou

masonry arches, to a height of 75 feet. They
were irrigated from a reservoir built at the top,

to which water was lifted from the Euphrates

by a screw. Fountains and banqueting-rooms
were distributed throughout the numerous ter-

races
;
groves and avenues of trees, as well as

parterres of flowers, diversified the scene ; while

the view of the city and neighborhood was ex-

tensive and magnificent. Most of the elements

of a modern architectural garden are alluded to

in connection with those of Babylon. The grove

of Orontes, described by Strabo, must be re-

garded as a park or large garden in the pic-

turesque style ; it was nine miles in circumfer-

ence.

In ancient Greece, gardening was rather a

neglected art at first, but in process of time

great advance was made. The vale of Tempe,
the Academus at Athens, and other public gar-

dens, were extremely elegant, and were orna-

mented with temples, altars, tombs, statues,

monuments, and towers. The Greeks copied

their gardening from the Persians ; and the

Romans, in their turn, copied that of the Greeks.

Little is known of the early style of Roman gar-

dening; the vast edifices projecting into the sea,

and the immense artificial elevations, are appar-

ently ridiculed by Cicero and Varro. About
this time, however, began the cultivation of

odoriferous trees and plants ; and the planting of

trees adjoining each other, whose odors assim-

ilated, was then as much a study with the gar-

ener as the harmonious blending of colors at

the present day.

The early French and Dutch gardens were
evidently adopted from the description of Pliny's

garden. The use of glass in the construction of

conservatories was early known to the Greeks
and Romans ; and the "Gardens of Adonis,"

mentioned by some of their most eminent
authors, were probably of this kind. Gardening,

like all the other arts, languished during the

Dark Ages, but with the revival of learning, the

invention of printing, and the Reformation, it

began again to flourish. The art was revived

and patronized by the family of the Medici in

Italy; and their gardens which were of the

geometric and architectural style, long served as
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ir.of^e'.f for most of Europe. It continued to be
imitated in France, Germany, and Great Britain

till the introduction of the English or natural

style. In garden architecture very little pro-

gress, as far as hothouses are concerned, has
been made in southern Europe, the warmth of
the climate rendering them all but useless.

There arc, however, plant houses in many places

in Spain and Portugal. The French and Dutch
gardens resemble each other closely ; symmetry
and profuse ornament are the characteristics of
both. The Dutch style is eminently adapted to
the nature of the countrj', where there are no
inequalities of surface, as in England. The
French style seems to have arisen about the mid-
dle of the l~th century, during the reign of
Louis XIV. The most celebrated gardener of
the period was Le Notre, who laid out the
famous gardens of Versailles. Le Notre's style

spread rapidly into other countries. The first

erection of hothouses in France occurred toward
the end of the reign of Louis XIV., by M.
Fagon, in the Jardin des Plantes. The first

magnificent attempt at hothouse building was
that of Francis I., of Austria, in 1753. They
were in five ranges, extending altogether to the

length of 1,290 feet, many of them being 30 feet

high. From about 1760 landscape gardening,
and the adoption of the English style, rapidly

spread into France, Germany, and Russia, where
it still prevails. See Flo.\ti.\g Islaxd; Floricul-
ture: Gree.miouse; Horticulture; Breeding,
Plaxt; Flowers; Cross-Fertilization ; etc.

Garden City, N. Y., a village on Long
Island in Nassau County; on the Long Lsland
R.R. ; 18 miles cast of New York. It was
founded by Ale.xander T. Stewart as a residen-
tial town. It is the seat of the Protestant Epis-
copal bishop of Long Island, and contains the
Cathedral of the Incarnation. Here are also the
Cathedral Schools of St. Mary and St. Paul.
Pop. (1901) 800.

Garden of the Gods, a small region in

Colorado, near Col')r,ido Springs, in which are
seen some of the mo-t .striking effects of erosion
ever found upon the globe. The "Garden"
covers an area of about 500 acres, within which
are strangely sculptured sandstone rocks, red
and white, forms of grotesque magnificence—
columns, "cathedral spires," and giant figures

sometimes appearing almost as if made in

human likeness. To many of these shapes have
been given distinctive names suggested by their

various formations. The road into the "Gar-
den" enters through the huge "Gateway" of red
rock-masses more than 300 feet in height.

Garden Snail. See Snail.

Garden Webworm. See Webworm.
Gardener, Helen Hamilton. See Smart,

Helex Mamiltdx.

Gardener Bird. See Bower-birds.

Gardening, Landscape. Sec Landscape
Gardexixg.

Gardiner, gard'ner, Asa Bird, .American
lawyer : b. New York 30 Sept. 1839, He was
educated at the College of the City of New
York and New York LTniversity : during service

in the Civil War attained the rank of captain

and received a medal of honor for bravery ; %vas

professor of law in the United States Military

Academv in 1874-g. and became district attorney

of the County of New York in 1897. He has

practised law in New York, and held important
posts in the Society of the Cincinnati and other
organizations.

Gardiner, Frederic, American Protestant
Episcopal clergyman: b. Gardiner, Me., 11 Sept.

1822; d. Middielown, Conn., 17 July 1889. He
was graduated from Bowdoin College in 1842,

from the General Theological Seminary, New
York, in 1845; was rector of Trinity, Saco. Me.,
1845-7; rector of churches at Bath (1848-53)
and Lewiston, Me. (1855-6); and in 1865 be-

came professor of the literature and interpreta-

tion of Scripture in the Gambler (Ohio) Theo-
logical Seminary. In 1867 he was appointed
professor of the Old Testament language and
literature in Berkeley Divinity School (Middle-
town, Conn.), and in 1883 of New Testament
interpretation and literature in that institution.

He founded (1880) the Society of Biblical Lit-

erature and E.\egesis, and published: 'The
Island of Life' (1851); 'Diatessaron' (1871);
'The Old and New Testaments in their Mutual
Relations' (1885).

Gardiner, John, American lawyer: b. Bos-
ton 1731 ; drowned off Cape Ann 15 Oct. 1793.
He was a son of Sylvester Gardiner (q.v.). He
studied law at the Inner Temple, London, and
was admitted to practice at Westminster Hall.
He formed an intimacy with Churchill and
Wilkes, and was junior counsel of the latter at

his trial in 1764, and also appeared for Beard-
more and Meredith, who for writings in sup-
port of Wilkes had been imprisoned on a gen-
eral warrant. In 1766 he procured the appoint-
ment of attorney-general in the island of St.

Christopher, where he remained until after the
American revolution, when he returned to Bos-
ton. After residing there a few years, he re-

moved to Pownalborough, Me., which place he
represented in the ^Nlassachusetts legislature

until his death. As a legislator he distinguished
himself by his efforts in favor of law reform,,
particularly the abolition of special pleading,,

and the repeal of the statutes against theatrical

entertainments. In connection with the latter

subject he published a 'Dissertation on the .An-

cient Poetry of the Romans,' and an accom-
panying speech. 'Hie abolition of the law of
primogeniture in Massachusetts was due to his

efforts. He was one of the most influential of
the early Unitarians of Boston, and participated
in the change of King's Chapel from an Epis-
copal into a Unitarian Congregational Church.

Gardiner, John Sylvester, .American Epis-
copal clergman : b. Haverford West, South
Wales, England, June 1775; d. Harrow-gate,
England, 29 July 1830. He was a son of John
Gardiner (1731-93) (qv.) ; accompanied his-

father to the West Indies, and subsequently
studied in Boston, and in England under the
celebrated Dr. Parr. Returning to .America, he
became a candidate for orders in the Protestant
Episcopal Church, and in 1797 was ordained.
In 1805 he became rector of Trinity Church,
the chief Episcopal parish in Boston, with which
he remained connected imtil his death. He was
an accomplished scholar, and a forcible
preacher. In the establishment of the 'Boston
Anthology and Monthly Repository.^ for which
he was a frequent writer, he contributed mater-
ially to the dissemination of literary taste and
culture in Boston. He was also one of the
founders of the Boston 'Athenaeum.' He wrote
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the 'Jacobiniad,' a satire in prose and verse

directed against the liberal clubs of Boston, to

which, being in politics a strong Federalist, he
had an antipathy.

Gardiner, Lion, English settler in Amer-
ica: b. 1599; d. 1633. After service in the Eng-
lish army, he came to America in 1635 as the

representative of a land company which had a
patent of territory at the mouth of the Con-
necticut. He built a fort to which he gave the

name of Saybrook, compounded from the names
of Lord Say and Sele and Lord Brook, two of

the patentees, and remained in charge until 1639.

He made on an island, called by him the Isle

of Wight (now Gardiner's Island, township of

Easthampton), the first English settlement

witnin the limits of what is now the State of

New York, and there he lived in baronial style.

Gardiner, Samuel Rawson, English histo-

rian : b. Ropley, Hampsliirc, 4 March 1S29 ; d.

Sevenoaks, Kent, 23 Feb. 1902. He was edu-
cated at Christ Church, Oxford, studied also at

Edinburgh and Gottingen ; was professor of

history at King's College, London, in 1871-85,

historical lecturer for the University Extension
Society in 1880-94, and examiner in the Oxford
final history school in 1886-9. He was elected

to a research fellowship by All Souls, Oxford,
in 1882, and to a similar fellowship by Alerton

in 1894. On Froude's death (1894) he declined

appointment to the Oxford regius professorship

of modern history. It is for his work of re-

search in the history of England from 1603 to

1660 that he is best known. The results were
published in instalments later assembled in

various collective editions. In the course of his

investigations he examined minutest details

with extraordinary care. He inspected the scene

of most battles which he described ; he
thoroughly familiarized himself with the state

papers of the Record Office, and, for the study
of the state papers foreign and the contents of

other national archives, learned six continental

languages. It is stated that he was the only one
that ever read the entire collection of Thomas-
son tracts in the British Museum. Though
himself a Liberal in politics, his writing was
wholly judicial and impartial. Perhaps no
other English historian ever labored more en-

thusiastically for historical truth. His style is

clear and well-ordered, and in later volumes
vigorous and often impressive. He was the

first to describe in full the period of Common-
wealth and Protectorate from an unprejudiced
viewpoint, and he was also the first satisfactor-

ily to explain the beginnings of the Cavalier

party and the rise of the civil war. He was for-

tunately enabled to utilize many newly discov-

ered sources. His work was not at first popu-
lar, but its worth was later fully recognized.

In 1882 he received a civil-list pension of £150.

The titles of the larger divisions of his great

undertaking are: 'History of England from
the Accession of James I. to the Disgrace of

Chief Justice Coke' (1863') ; 'History of Eng-
land from the Accession of James I. to the Out-
break of the Great Civil War> (1881-4) : 'His-

tory of the Great Civil War' (1886-91") : and
'History of the Commonwealth and Protector-

ate' (1894-1901), in three volumes, a fourth to

be completed by Firth. He wrote also 'Crom-
well's Place in History' (1897) ; 'Oliver Crom-
well' (1899) ; and other works, including: 'The

Thirty-Years' War' (1874); 'The First Two
Stuarts and the Puritan Revolution' (1876)
•Introduction to the Study of English History'

(with MuUinger, 1881); 'Constitutional Docu-
ments of the Puritan Revolution' (1889) ; 'Stu-

dent's History of England' (1890-2) ; 'School

Atlas of English History' (1891); 'What Gun-
powder Plot Was' (1897).

Gardiner, Sylvester, American physician t

b. Kingston, R. I., 1717; d. Newport, R. I.,

8 Aug. 1786. He studied medicine in London
and Paris, subsequently practised his profession

in Boston, and opened there a drug establish-

ment, from which the New England colonies

were chiefly supplied. He was one of the early

promoters of inoculation for the smallpox, and
a liberal contributor for the erection of King's
Chapel, Boston. He became possessed of large

tracts of land in Kennebec County, Maine, and
about the middle of the century was instrumental

in establishing there the settlement of Pittston,.

a portion of which was subsequently set off into-

a separate town, under the name of Gardiner,

where he built and endowed Christ Church. He
retired from Boston on its evacuation by the

British troops, but returned to the United States

at the close of the Revolutionary War, and
passed the rest of his life there.

Gardiner, Me., a city in Kennebec County,
on the Kennebec River, and on the Maine C.

R.R., six miles from Augusta. It has admira-
ble water-power, valuable manufacturing inter-

ests, and an assessed property valuation of
$4,000,000. The ice-cutting industry employs
1,000 people, with an annual output valued at

$75,000. Pop. (1900) 5,501.

Gardiner's Island, N. Y., an island in a
bay of the same name at the northeastern ex-

tremity of Long Island. It is part of the town-
ship of East Hampton, Suffolk County, and has

an area of 3,300 acres, mostly undulating pas-

ture land. It was colonized by an English family

of the name of Gardiner in 1639 and is in pos-

session of lineal descendants of the original

settlers. Captain Kidd (q.v.) buried part of his

treasures on the island in 1699, but they were
recovered in the same year by the colonial au-

thorities.

Gardner, Elizabeth Jane, American artist:

b. Exeter, N. H.. 1842. She was a pupil at Paris

of Bougereau, Merle, and J. J. Lefebvre, and
has exhibited much in the United States and
foreign countries. Among her works are sev-

eral portraits: 'Cinderella'; 'Fortune-Teller';

'Moses in the Bulrushes.'

Gardner, Ernest Arthur, English archje-

ologist: b. London 1862. He was educated at
Cambridge University, and was director of the

British School of Archeology at Athens, 1887-

95. From 1884 he has been engaged in archae-

ological researches in .Athens, Paphos in Cyprus^
Megalopolis, and elsewhere, and has lectured

ancf written much upon Greek art and archae-

ology.

Gardner, Eugene C, American architect:

b. Ashfield, Mass.. 28 March 1836. He was
principal of the Academy at Tallmadge. Ohio,

1852-62. He then removed to Northampton,
Mass.. where he resided 1863-8, engaged in

architectural work, going to Springfield, Mass.,

in the latter year, editing 'The Builder' 1885-7,

and writing for the 'Springfield Republicap.*
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In 1901 he was elected a member of the Massa-
chusetts House of Representatives. Among his

works are: 'Homes and How to Make Them' ;

'Ilhistrated Homes'; "Home Interiors': 'The
House that Jill Built'; 'Town and Country
School Houses' ; and 'Common Sense in

Church Building.'

Gardner, George Clinton, .\merican engi-

neer and railway olticial : b. \Va>hington l8j4;

d. Richmond Hill, L. I., 12 Aug. 1904. He
studied at Columbia for a time, in 1850 became
connected w'nh the survey establishing the

United States and Mexican boundary from the

Gulf of Mexico to the Pacific. In 1856 he was
commissioned by the government assistant

astronomer and surveyor of the Northwest
boundary, and in this survey, for establishing

and marking the 49th parallel, he gained con-

siderable distinction. His ilctcrniinations along

this line form the initial points of the United
States land surveys. He resigned in i8()9, and
subsequently was prominently identified with

various railway interests. He was general man-
ager of the Mexican National Construction Com-
pany, the Mexican National Railroad Company,
and' the Texas-Mexican Railroad Company,
constructing much of these lines, and was con-

nected also with other railways.

Gardner, Percy, English archKologist: b.

Hackney, Middlesex, 24 Nov. 1846. He was
educated at Cambridge University, was Disney

professor of archeology there in 1880. and has

been professor of classical arch.-eology at Oxford
from 1887. Among his publications are: 'Samos
and Samian Coins' (1882): 'The Types of

Greek Coins' (1883'); 'New Chapters in Greek
History* (1892); 'Manual of Greek .\ntiqui-

ties.' with Jevons (iSqs) ;
'Sculptured Tombs

of Hellas' (1896); 'Exploratio Evangelica'

(1899) ; 'Historic View of the New Testament'

(1901); <A Grammar of Greek .Art' (1905).

Gardner, Mass., a town in Worcester
County, including the villages of Gardner Cen-
tre, South Gardner, and West Gardner. It is

situated about 25 miles north of Worcester, on
the Fitchburg division of the Boston & M. R.R.,

two branches of which pass through the town,

intersecting at the station in Gardner Centre.

Gardner is the trade centre of an agricultural

region, and has a large chair-manufacturing in-

dustry, with establishments employing about

3,000 people. Almost every known kind of

chair is made here, and the products of this

manufacture are shipped to all parts of the

United States and to many foreign countries.

The town has two good parks and an excellent

public library. Pop. (1900) 10,813.

Garefowl, or Great Auk. \n extinct auk
(Plautus ini/'CiDiis). much like the existing

razor-bill, but larger (nearly the size of a goose),

with a larger bill and relatively smaller wings.

It was black above and white below, with a con-

spicuous white patch in front of the eye. It

was an expert swimmer and diver, but unable to

fly on account of the very small size of its wings.

The habits of the garefowl were those of auks
generally, but its range was limited on the .Amer-

ican coast to the vicinity of Newfoundland. It

seems never to have lived north of the Arctic

Circle; but its bones in shell-heaps testify to its

former occurrence, at least in migrations, south-
ward as far as Florida. These birds bred on
small islands off the coast of Iceland, and on
the Orkneys and Hebrides. Early in the 19th
century they disappeared from these haunts,
mainly through the persecution of fishermen and
sailors who had for years killed them for food,
bait, and feathers ; but they lingered somewhat
longer in the gulf of Saint Lawrence. Cartier's
vessels visited Funk Island in 1334, and the
crews easily filled two boats with the birds
which they knocked down with sticks: and their
abimdance was mentioned as one of the induce-
ments for settlers to come to Newfoundland.
For many years the colony was ruthlessly har-
ried, yet a few pairs survived until about 1840.

A small breeding-place remained in Iceland imtil

1844, when the last few pairs were killed as

museum specimens. The skins of this auk have
been sold for $650, and an egg for $1,500.
Seventy-eight specimens of the bird were pre-
served in museums throughout Europe and
America in 1903. Consult: Newton's 'Diction-
ary of Birds.' article 'Garefowl.' and articles

by F. A. Lucas in 'Report L'nited States
National Museum for 1887-8,' and for
1888-9.

Garfield, James Abram, twentieth Pres-
ident of the United States : b. Orange, Cuyahoga
County, Ohio, 19 Nov. 1831 ; d. Elberon, N. J..

19 Sept. 1881. On his father's side be was of
English Puritan descent ; on his mother's. Hu-
guenot. The father, a native of New York,
settled in the "Western Reserve" in 1830, and
died in 1833. leaving his widow with four small
children, James being the youngest. Garfield's

boyhood was passed amid the harsh but by no
means destitute conditions of frontier life. He
worked hard on the farm, helped in the support
of the family, attended school three months each
winter, and read and re-read every book which
fell in his way. For a short time he was a
driver and steersman on the Ohio Canal. Sup-
porting himself chiefly by teaching, he studied
successively at Geauga Seminary 1849, Eclectic

Institute, Hiram, Ohio (now Hiram College),

1851-4, and Williams College, Mass., entering
the junior class in 1854 and graduating with
high honors in 1856. Returning to Ohio, he
taught the classics at Hiram Institute 1856-7,
and became its president 1857-9. Coincident
with his teaching he studied law, was admitted
to the bar in 1859, and, resigning his presidency,

was elected to the Ohio State senate. The Civil

War breaking out. he threw himself enthusi-
astically into the Northern cause, was commis-
sioned lieutenant-colonel of the 42d Ohio, and
given command of a brigade, with orders to op-
erate as an independent force in eastern Ken-
tucky, December 1861. With a force of i.ioo

men and no artillery he signally deflated 5.000
Confederates under the veteran general, Hum-
phrey Marshall, driving them from fortified po-
sitions of their own choosing, 10 Jan. 1862. For
this exploit Lincoln promoted him brigadier-gen-
eral. Subsequently he took part in the battle of
Shiloh. in the operations around Corinth, and
served with distinction on several courts-martial
at Washington, one being that of Gen. Fitz-John
Porter (q.v. ). Appointed chief of staff to Gen.
Rosecrans. February 1863, his notable service?
at Chickamauga (see Chick.\mauga, Battla
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of) caused Lincoln to make him a major-gen-
eral, 19 Sept. 1863. In 1862 his home district

had elected him to Congress. Thus, within six

years he had been president of a college. State
senator, major-general, and representative-elect,

a combination of honors without parallel in the
national annals. Upon the advice of Lincoln
and Stanton he resigned his major-general's
commission 5 Dec. 1863 and took his seat as a

representative on December 7. In this field his

talents and genius found their true sphere. He
stepped to the front at once, taking a prominent
part in every debate of importance, and becoming
an authority on questions of finance, tariff, edu-
cation, and constitutional rights. Always the

champion of sound money, his speech in March
1866 clearly outlined the policy which resulted

in the resumption of specie payments I Jan.

1879. An eminent contemporary has well said

of Garfield's speeches that they are a compendium
of the political history of the time, and would
give a connected history and complete defense
of the important legislation of the 17 eventful

years that comprised his legislative career. He
was eight times re-elected to Congress, serving
on such important committees as those on mil-

itary affairs and on ways and means, and was
the first chairman of the committee on banking
and currency. In the Reconstruction period he
steadily opposed the theories of President John-
son (see Johnson, Andrew) ; in 1876 he went
to New Orleans at President Grant's request to

watch the counting of the Louisiana vote, and
in 1877 was chosen by acclamation one of the

two members of the Electoral Commission al-

lotted to the House of Representatives. In the

45th Congress Garfield displayed masterly qual-

ities as a leader of opposition. His speech at

Faneuil Hall, Boston, in 1878 on the national

finances was circulated by thousands as a cam-
paign document. On 13 Jan. 1880 the Ohio leg-

islature unanimously elected him United States

Senator to succeed Hon. Allen G. Thurman
(q.v.), and his last speech in Congress was
delivered 23 April 1880. At the Republican
Natioiial Convention at Chicago, 2-8 June 1880,

he headed the Ohio delegation, nominated John
Sherman (q.v.) for the Presidency, opposed
the nomination of Gen. Grant for a third term,

and was himself nominated on the 36th ballot

as a compromise candidate. Contrary to all

precedent, Garfield himself took part in the cam-
paign that followed, making some 70 speeches

in all. chiefly extemporaneous. At the Novem-
ber election he received 214 electoral votes to

155 given his Democratic opponent. Gen. Han-
cock. The first months of Garfield's adminis-

tration were disturbed by the opposition of the

New York senators to certain of his appoint-

ments. Senators Conkling and Piatt claimed

the right to control the Presidential appoint-

ments in their State. This the President refused

to concede. The senators resigned and appealed

to their legislature to vindicate their attitude

by a re-election, but failed to get it. On the

morning of 2 July 1881, while in the Baltimore

& Potomac station at Washington, on his way
tfi New England, where he intended to deliver

the commencement address at Williams College,

President Garfield was shot by Charles Jules

Guitcau (q.v.1. a disapoointed office-seeker

For weeks he lin^fcred between life and death.

Vol. 7—21

suffering the greatest agony but bearing it w'ith

a magnificent fortitude that won the admiration
and sympathy of the civilized world. A re-

moval to Elberon, N. J., in the hope that the sea

air might benefit him was of no avail. Blood
poisoning set in on 15 September, and he died
on the 19th at 10:30 p.m. In February 1882 an
impressive memorial service was held in the
House of Representatives, the Hon. James G.
Blaine delivering a commemorative address,
which, , for eloquence, dignity, and truth, has
rarely been equaled on such occasions. Gar-
field's body lies in a beautiful cemetery in Cleve-
land, Ohio, a stately monument marking the
spot. His life was the fullest realization of the
opportunities of .American citizenship. Rising
from nothing, by his own exertions he won high
places in various spheres and filled them all

adequately and with dignity.

No definitive 'Life' has yet appeared, the
biographies of Garfield by J. M. Bundy, C. C.
Coffin, and J. R. Gilmore (all 1880) being in-

complete and unsatisfactory. His 'Works'
have been edited by Prof. B. A. Hinsdale
(1882-3).

W. N. C. Carlton,

Librarian Trinity College, Hartford.

Gargano, gar-ga'no (ancient Garganus), a
mountainous peninsula, the "spur" of Italy, in the
province of Foggia, jutting out into the Adriatic
Sea, and attaining in Monte Calvo a height of
nearly 4,000 feet. Bee-keeping is yet as generally
engaged in as in the time of Horace. The dis-

trict is visited mainly by pilgrims to a shrine of
Saint Michael on Alonte Saint Angelo. It is

about 50 miles long and 27 miles broad.

Garguntua, gar-gan'tu-a. the hero of Rabe-
lais' satire, so named from his father exclaiming
"Que grand tit as!" "How large (a gullet) thou
hast !" on hearing him cry out, immediately on
his birth, "Drink, drink !" so lustily as to be
heard over several districts. It required 900 ells

of linen for the body of his shirt, and 200 more
for the gussets, i.ioo cow hides for the soles of
his shoes, and he picked his teeth with an ele-

phant's tusk.

Gargoyle, Gargoil, or Gurgoyle (French
gargouilIc= the weazand of the throat), in

architecture, a quaintly-formed head of a man or
animal, employed as a decorative spout for the

rain-water from a roof. The most common
form was that of a dragon projecting from the
roof-gutter, but the varieties are innumerable.
They were used in all styles of architecture,

and are many of them of a most hideous ap-

pearance.

Garfield Monument, a monument erected
as a memorial to President Garfield, in the Lake-
view Cemetery at Cleveland, Ohio. See Cleve-
land.

Garibaldi, Giuseppe, joo-sep'pe ga-re-bal'-

de, Italian patriot: b. Nice. France, 4 July
1807; d. island of Caprera, Italy, 2 June 1882.

His father being a poor fisherman, he received
little education, and for a number of years was
a sailor on various trading vessels. In 1834,
being condemned to death for his share in the
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schemes of Mazzini, he escaped to Marseilles

and finally went to South America, In the ser-

vice of the Repiihlic of Rio Grande against the

Brazilians he became known as a brilliant leader,

and with his famous Italian legion he subse-

quently gave the Montevideans such effective

aid against Buenos Ayrcs as to earn the title of

"hero of Montevideo." In 1848 he returned to

Italy, raised a band of volunteers, and harassed

the'Austrians till the re-establishment of Aus-
trian supremacy in Lombardy. In the spring of

1849 he proceeded to Rome to support Mazzini's

republic. He was appointed to command the

forces, but the odds were overwhelming, and
after a desperate defense of 30 days Garibaldi

escaped from Rome with 4.000 rf his followers.

He reached the United States, and was for

several years in command of a merchant vessel.

He then purchased a part of the small island of

Caprera. off the north coast of Sardinia, and
made this his home for the rest of his life.

Latterly the subscriptions of his admirers en-

abled him to become owner of the whole island.

In the war of 1859. Garibaldi and his Chas-
seurs of the .'Mps did splendid service ; and on the

revolt of the Sicilians in i860 he crossed to

the island, wrested it after a fierce struggle from
the king of Naples, recrossed to the mainland

and occupied Naples, where he was proclaimed

dictator of the Two Sicilies. He readily ac-

quiesced in the annexation of the Two Sicilies

to Italy, and declining all honors retired to bis

island farm. In 1862 he endeavored to force the

Roman question to a solution, and entered Cala-

bria with a small following, but was taken pris-

oner at Aspromonte by the royal troops. He
was soon released, however, and returned to

Caprera. In 1864 he received an enthusiastic

welcome in Great Britain. In 1866 he com-
manded a volunteer force against the Austrians

in the Italian Tyrol, but failed to accomplish

anything of consequence. Next year he at-

tempted the liberation of Rome, but near Men-
tana was defeated by the French and pontifical

troops, and w^as again imprisoned by the Italian

government, but soon pardoned and released.

In 1870 he gave his services to the French repub-

lican government against the Germans, and at

the end of the war was elected a member of the

French Assembly, but speedily resigned his scat

and returned to Caprera. Rome now became

the capital of united Italy, and here in January

1875, Garibaldi took his scat in the Italian Par-

liarnent. The latter part of his life was spent

quietly at Caprera. After 1870 he wrote two or

three novels of very mediocre quality. His au-

tobiography was published in 1887, and trans-

lated into English with a supplementary biog-

raphy in 1889.

Garibaldi Cfish), a small, brilliantly colored,

edible fish (Hypsyf'Ol'S rubicundus), scarlet

when adult, which dwells in rocky pools along

the coast of southern California, hiding and

finding its food among the seaweeds.

Garigliano, ga-rel-ya'no, a river in south-

ern Italy, formed by the junction of the Liri and

Sacco near Pontecorvo. It flows southeast and
southwest, and after a course of 40 miles falls

into the Gulf of Gaeta.

Garland, Augustus Hill, American lawyer:

b. near Covingtcm, Tenn., 1 1 June i8.?2 ; d. Wash-
ington, D. C., 26 Jan. 1899. He opposed seces-

sion as a policy, but was afterward elected to

the Confederate Senate, which office he held till

the close of the War. In 1874 he was elected

governor under the new Constitution of Arkan-
sas, and in 1885 became attorney-general in the

cabinet of President Cleveland.

Garland, Hamlin, American novelist: b.

West Salem, Wis., 16 Sept, l86o. His works
include: 'Main Traveled Roads> (1891); <A
Spoil of Office'; < Prairie Folks'; < Jason Ed-
wards' (i8gi); 'A Member of the Third
House' (1892); 'Prairie Songs' (1893); 'A
Little Norsk' (1893): 'Crumbling Idols'

(1894); 'Rose of Dutcher's Coolly' (1895);
'Wayside Courtships' (1897) ; 'The Eagle's

Heart' (1901) ; 'Captain of the Gray Horse
Troop' (1902); 'The Tyranny of the Dark'

(1904) ; etc.

Garland, Landon Cabell, American edu-

cator: b, Livingston. Va., 21 March 1810; d.

1893, He was graduated at Hampden-Sidncy
College, Virginia, was professor of chemistry at

Washington College in that State 1830-3, at Ran-
dolph-Macon College 1833-5, and became presi-

dent of the latter in 1835, In 1847-53 he was
professor of astronomy and mathematics at the

University of Alabama, in 1855-66 its president

;

later was professor of physics in the University

of Mississippi, and chancellor of Vanderbilt Uni-
versity.

Garlic {Allium sativum), a species of onion
cultivated in Europe since the year 1551. The
leaves are grass-like, and differ from those of

the common onion in not being fistulous. The
stem is about two feet high, terminated by a head
composed principally of bulbs instead of flowers;

the flowers are white ; the root is a compound
bulb, consisting of several smaller bulbs, com-
monly denominated cloves, enveloped by a com-
mon membrane. Garlic has a strong, penetrat-

ing odor, and a pungent acrid taste. It differs

from the onion only by being more powerful in

its eflFects. In warm climates, where garlic is

considerably less acrid than in cold ones, it is

much used both as a seasoning and as food. In

the south of Europe, particularly in Spain, and
among Italians in the United States, it enters

into the composition of almost every dish, not

only among the common people, but among the

higher classes of society. At all times, how-
ever, while it has been prized by some nations

it has been detested by others, as by the ancient

Greeks. Its cultivation is easy, and it is repro-

duced by planting the radical or floral bulbs.

Its tncdicinal virtues are celebrated.

Garlic, Oil of. When the leaves, seeds, or

bulbs of garlic and other allied plants are dis-

tilled with steam, about 0.2 per cent of a brown
oil. with acrid taste and strong disagreeable

odor, passes over. By purification it is obtamed

as a pale yellow oil having the odor of garlic,

and it is then found to consist of the sulphide of

allyl (C,H.-.);S. This oil is nearly related to

the pungent oil of mustard, C,H,NCS, an isomer

of the sulphocyanide of allyl, and is of much
interest chemically, but it is of no importance

from an industrial point of view.

Garman, Harrison, American naturalist:

b. Lena, 111,. 27 Dec. 1858, He was graduated at

the State Normal University and studied later

at Johns Hopkins University. He has held

manv professional positions, among them bemg
entomologist and those of professor of zoology
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and entomologj' at Kentucky State College,
1892-6, and State entomologist of Kentucky since

1897.

Carman, Samuel, American naturalist; b.

Indiana County, Pa., 5 June 1846. He was
graduated at the Illinois State Normal Uni-
versity in 1870. and became assistant in her-
petology and ichthyology in the Museum of
Comparative Zoology, Cambridge. Mass., in

1873. His works include: *The Reptiles and
Batrachians of North America' ; 'Chlamydose-
lachus' ; 'The Evolution of the Rattlesnake*;
etc.

Garner Case, 1856, the most tragic of the
fugitive-slave cases. Simon Garner, his wife,

and his son Robert, slaves of John Mr.rshall

of Kentucky, and Robert's wife Margaret and
their four children, slaves of A. R. Gaines, ran
away, crossed the Ohio on the ice, and took
refuge with a Cincinnati colored man. Gaines
tracked them, secured a warrant, and with a
deputy marshal and a band of assistants attacked
the house. After a desperate fight the fugitives

were overpowered, one of the posse being badly
wounded ; but Margaret, who had shared in the
conflict, found time before her capture to mur-
der one of the children, severely cut the throats
of two others, and considerably bruised the baby,
to keep them from returning to slavery. In
sympathy with them, and to establish their free-

dom as denizens of Ohio, a Cincinnati judge
issued a writ of habeas corpus, and the grand
jury indicted Margaret for the murder of her
child, and her husband and his father as acces-
sories. The United States fugitive-slave law of
1830 prevailed, however ; the slaves were given
back to their owners and sent down the river.

On the voyage Margaret jumped overboard with
the baby ; she was rescued, but the child was
lost, at which she expressed satisfaction.

Garnet. See Gems.

Gar'nett, James Mercer, .American philolo-
gist : b. Aldie, Va., 24 April 1840. He was
graduated at the University of Virginia in 1859

;

served in the Confederate army during the Civil
War : and was professor of English language
and literature in the University of Virginia
iS82--g6. He is the author of: 'Translation of
Beowulf : 'Elene and Other Anglo-Saxon
Poems' ; 'History of the University of Vir-
ginia.'

Garnett, Richard, English poet and libra-
rian: b. Lichfield. Staffordshire. 27 Feb. 1S35;
d. London, 13 April igo6. He was appointed
in 1S51 assistant in the printed book department
of the British Museum, became superintendent
of the reading-room in 1875, but resigned in
1SS4 to devote himself more exclusively to the
printing of the 'Museum Catalogue.' of which
he had had charge from its commencement.
He published: 'Primula: a Book of Lyrics'
(1858); 'Egypt and Other Poems' (1859):
'Poems from the German' C1862) ; 'Relics of
Shelley' (1862) ; 'Idvlls and Epigrams' (1869) ;

'Selections of Shellev's Poems' (1880); 'Let-
ters' (1882); 'Life of Carlvle' (1887); 'Life
of Emerson' (1887) : 'Twifight of the Gods'
f 1888) ; 'Life of Milton' (1890) : 'Iphigenia in
Delphi' (i8gi): 'Poems' (1893): 'William
Blake: Painter and Poet' (1895) : 'The .\ge of
D-yden> (1895); 'One Hundred and Twenty-

four Sonnets from Dante, Petrarch and Camo-
ens' ^1896); 'Richmond on the Thames'
(1896); 'Life of Edward Gibson Wakefield'
(1898) ; 'History of Italian Literature' (1898) ;

'Essays in Librarianship and Bibliography'

(1899) ; 'The Queen and Other Poems' (1901) ;

'Essays of an Ex-Librarian' (1901) ; etc. He
also contributed extensively to the magazines
and cyclopaedias. He resigned from the Museum
in 1899.

Garnett, Robert Selden, American soldier:
b. Esse.x County, Va., 16 Dec. 1819 ; d. Car-
rick's_ Ford, Va., 13 July 1861. Graduated from
the United States Military .Academy in 1841 and
made brevet 2d lieutenant of artillery, he served
on the northern frontier during the Canadian
border disturbances, and distinguished himself
in the war with Mexico (1846-8), receiving the
brevet of major for his conduct at Buena Vista.
He was transferred to the Seventh infantry in

1848, fought in Florida against the Seminoles,
and was commandant at West Point in 1852-4.
In 1855 he was promoted major of infantry, and
in 1856 commanded the expedition against the
Indians of Puget Sound. At the outbreak of
the Rebellion in 1861 he resigned his commis-
sion, and was made adjutant-general, with
colonel's rank, to organize the Virginia forces.
Shortly afterward he was appointed brigadier-
general, C. S. A., and given command of the
troops in the western part of Virginia. While
endeavoring to retreat to Beverly, he was over-
taken by the Federals at Carrick's Ford, Cheat
River, and took command of a detachment with
which he sought to cover the retreat. His force
was routed, and he was killed during the combat.

Garnett, Kan., city and county-seat ot
Anderson County, on the Pottawattomie River,
and on the Missouri P. and the Atchison, T.
& S. F. R.R.'s, 45 miles northwest of Fort Scott.
It has good educational institutions, including a
United Presbyterian college. There are large
manufactures of furniture, and also of cheese.
Pop. (1900) 2,078.

Gamier, Jean Louis Charles, zhofi loo-e
shiirl gar-ne-a, French architect: b. Paris 6
Nov. 1825 ; d. 4 .'\.ug. 1898. He was a pupil of
Levieil and Lebas at the Beaux-Arts, won the
Prix de Rome in 1848 with his design for a
conservatory of arts and industries, traveled in
Italy, Turkey, and Greece, and in 1861 won the
competitive prize for plans of the new Paris
Opera. In 1863-74 he superintended the con-
struction of this costly and important work,
whose chief feature is its grand staircase, but
which is by some thought to be overladen with
accessories of painting and sculpture. In. addi-
tion to this, his principal achievement, he de-
signed buildings public and private at Paris and
elsewhere. He was the author of: 'Travers
les .\rts' (1869): 'L'habitation humaine.' with
-Ammann (1892) : and editor 'Le nouvel Ooera
de Paris' (-1876-81).

Garnier, Marie Joseph Frangois, com-
monly known as Fr.axcis. French explorer- b
Samt-Etienne 25 July 1839; d. Hanoi, Tong-
kmg. Chma. 2 Dec. 1873. He entered the French
navy, served in the war with China in 1860-2,
and became a civil officer in the newly estab-
lished colony of Cochin-China. In 1866 he was
appomted to assist Capt. Doudart de Lagree in
an exploring expedition which set out from the
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coast of Cambodia and proceeded through Yun-
nan to Shanghai, the purpose being to open a

higliway of trade. Gamier explored the river

Mekong, and, on the death of Doudart de La-
gree, assumed command of the expedition, which
he brought successfully along the Yang-tsc-ki-

ang to Shanghai. The geographical societies of

France and Great Britain bestowed numerous
honors upon him. He took part in the defense

of Paris in 1870-1, and again undertook ex-
plorations in China. The governor of Cochin-
China empowered him to negotiate a treaty with
the viceroy of Tongking. Upon the refusal of

the viceroy to open negotiations, Garnier cap-

tured Hanoi, the capital, and achieved further

victories with a force of but 120. He was finally

killed in an ambush. His 'Voyage d'Explora-
tion en Indo-Chine pendant 1866-8' (1873) is

a notable book.

Garnierite, a green, amorphous mineral,

one of the most important ores of nickel. It is

a hydrous silicate of nickel and magnesium, the

ratio of the two metals varying widely. It

is soft and very brittle and has a specific grav-

ity of 2.3 to 2.8. It is extensively mined in New
Caledonia, and also occurs in large quantities in

Douglas County, Ore., and Jackson County,

N. C. It was named after the French geologist,

Garnier.

Garnishment, in law, a process by which
a third ^<:r^on. in whose possession the effects

of the defendant are attached, is warned not to

turn over such effects to the defendant, but to

appear in court and give information. 'I his

process is controlled by statute in the States

where it exists, and the demands of the statutes

must be fully met by any plaintiff seeking to

make use of the process. The process is called

in some States trustee process, in others factor-

izing, and in still others attachment, the more
general title. The third party, who is known as

the garnishee, is liable for only such property as

is not encumbered by trusts and may be deliv-

ered by the officer serving said process. Vir-

tually, the process- is a secondary suit brought

by the suing creditor against the third party,

or garnishee, the creditor claiming the rights of

the defendant in the primary action.

Garofalo, Benvenuto, ban-va-noo'to ga-

ro'fa-lo (originally Benvknuto Tisi d.\ G.vro-

FAi.o), Italian painter: b. Ferrara 1481 ; d. there

6 Sept. 1559. In this city and in Cremona he

cultivated his talents for painting; but the mas-

terpieces of art ia Rome exercised the greatest

influence upon him. In the year 1505 he is said

to have returned to Rome, and to have formed a

very close intimacy with Raphael, who often

made use of his assistance. He afterward

painted for Alfonso I., in his native city. Gar-

ofalo's works show the influence of all the

schools, particularly of the Lombard, and still

more so of Raphael's, whom he surpassed in col-

oring. Most of his works are at Rome. Sev-

eral of them, however, are in the galleries of

Vienna and Dresden.

Garonne (Lat. Ganimna), a river of south-

western France, the chief one of that section

;

rising in the Pyrenees, at the foot of Mount
Maladctta. in the Val d'Aran, within the Span-
ish border. It enters France at a distance of 26

miles from its mouth. The Garonne flows in a

general northeasterly direction through the de-

partment of Haute-Garonne to Toulouse, whence

it proceeds in a northwesterly course. Some 20
miles below Bordeaux it forms a junction with
the Dordogne; it then takes the name Gnonde,
and enters the Atlantic Ocean by an estuary of
50 miles in length. The complete length of the
river is about 400 miles. Ocean-going steamers
may ascend to Bordeaux, and the river is nav
igable to Toulouse and beyond. From Toulouse
the Canal du Midi extends to the Mediterranean.
Several destructive floods have taken place, that
of 1875 having caused special damage. With its

32 tributaries the Garonne ofl^ers a system of
waterways navigable for more than 1,400 miles,— a total exceeding that afforded by any other
French stream. The total drainage area ap-
proaches 38,000 square miles.

Garrard, Kenner, American soldier; b.

Cincinnati. Ohio, 1830; d. there 15 May 1879.

He was graduated from the United States Mil-

itary Academy in 1851, was made brevet 2d lieu-

tenant in the artillery, but in 1852 was trans-

ferred to the dragoons, and after service, largely

in the Northwest, was made captain of cavalry

in 1861. During the early part of the Civil War
he was in the commissary-general's office at

Washington, and in 1861-2 commandant at

West Point. In September 1862 he was com-
missioned colonel of the 146th New York vol-

unteers, which he commanded at Fredericks-

burg, Chancellorsville. and Gettysburg. For
services in the last named battle he was bre-

vetted lieutenant-colonel. In 1S63 he was pro-

moted brigadier-general of United States volun-

teers, and afterward he participated in the

combat at Rappahannock Station and the Mine
Run operations. He took part, also, in the in-

vasion of Georgia, was brcvettcd colonel for

services in the expedition against Covington,

Ga., and from December 1864 to July 1865 com-
manded the second division of the Sixteenth

army corps. He distinguished himself by his

efficiency in the battle before Nashville, and in

the operations against Mobile; led the storming
column which finally captured Blakely (9 April

1865) ; and was in command of the district of

Mobile in August-September 1865. Mustered
out of the volunteer service in August 1865. he
was assistant inspector-general of the department
of the Missouri in 1866. and in November 1866

resigned from the army, being at that time ma-
jor, with the brevet of major-general for gallant

and meritorious services in the field during the

Rebellion.

Garrett, Alexander Charles, American
Protestant Episcopal bishop; b. Ballymot,

County Sligo, Ireland, 4 Nov. 1832. He was
graduated from Trinity College, Dublin, in 1855

;

was ordained priest in 1857 ; held the curacy of

East Worldham, Hampshire, in 1856-9; was a

missionary in British Columbia in 1859-69;

rector St. James'. San Francisco, in 1870-2; and

dean of Trinity Cathedral, Omaha. 1872-4. In

1874 he became missionary bishop of northern

Texas, and subsequently bishop of Dallas. His
publications include: 'The Eternal Sacrifice*;

'The Philosophy of the Incarnation'; 'Histor-

ical Continuity.'

Garrett, Edmund Henry, American artist;

b. .Mbany, N. V.. ig Oct. 1S53. He was a pupil

in Paris of Laurens, Boulanger, and J. J. Le-

febvre. and exhibited much in America and at

the Paris Salon. In i8qo he received a mednl at

Boston. He also published: 'Romance and



GARRETT— GARRISON

Reality of the Puritan Coast' (1897) ; and 'The
Pilgrim Shore' (1900).

Garrett, John Work, American railway
official: b. Baltimore 1820; d. 1884. He studied
at Lafayette College, became a director of the
Baltimore & Ohio Railroad (1857), and its

president, greatly developed the road, and made
it during the Civil War a most important
medium for the transportation of Federal sup-
plies and troops.

Garrett, William Robertson, American
educator: b. Williamsburg. Va. 12 April 1839.
He was graduated from William and Mary Col-
lege in 1858, studied law in the University of
Virginia, served in the Confederate army, was
long occupied in educational work in the South,
and was State superintendent of public instruc-
tion in Tennessee 1891-3. In 1895 he became
professor of American history in Peabody Nor-
mal College, and in 1899 dean of the institution.

He has published 'The South Carolina Cession
and the Northern Boundary of Tennessee'
(1884); 'History of Tennessee,' with Good-
pasture (1900).

Garrick, David, English actor: b. Here-
ford, England, 19 Feb. 1717; d. London 20 Jan.

1779. His grandfather was a French refugee,

his father a captain in the army. He was edu-

cated at the grammar school at Lichfield. He
gave an early proof of his dramatic tendency by

inducing his school-fellows to act the 'Recruit-

ing Officer,' in which he himself took the part

of Sergt. Kite, being then only 12 years of age.

Later he was placed with a brother under Dr.

Samuel Johnson. In 1741 he joined Giffard's

company at Ipswich, where under the name of

Lyddal he played with uniform success.

At this time the stages of the metropolis were

but indifferently supplied with leading perform-

ers, so that when Giffard, who was manager of

a theatre in Goodman's-fields, introduced his

accomplished recruit there. 19 Oct. 1741, the

effect was immediate and decisive. He judi-

ciously chose the part of Richard III., which

did not require that dignity of person in which
he was deficient, while it gave him scope for all

the strong marking of character and changes

of passion in which his principal excellence con-

sisted. He at the same time adopted a natural

mode of recitation, which was a daring innova-

tion on the part of a new performer before audi-

ences accustomed to the artificial declamation

of the school which preceded him. He after-

ward visited Dublin, where his success was
even greater than in the metropolis, and in 174S
became joint manager with Sheridan of a the-

atre there. In 1746 he was engaged for the

season at Covent Garden, and at its close pur-

chased Drury Lane, and opened it IS Sept. 1747,

with the 'Merchant of Venice,' to which Dr.

Johnson wrote a prologue for the occasion.

This period formed an era in the English stage,

from which may be dated a comparative revival

of Shakespeare, and a reform both in the con-

duct and license of the drama. In 1749 he mar-

ried Eva Marie Violetti (1724-1822), and his

married life seems to have been happy. The
remainder of his theatrical career was an unin-

terrupted series of success and prosperity. He
had written, while an actor, his farces of 'The
Lying Valet' ; 'Lethe,' and 'Miss in Her

Teens' ; and in 1766 he composed, jointly with

Colman, the excellent comedy of 'The Clandes-

tine Marriage.' The year 1769 was signalized

by the famous Stratford jubilee — a striking

proof of his enthusiasm for Shakespeare. It

occupied three days at Stratford, and its repre-

sentation at the theatre lasted for 92 nights.

The last part which he performed - was Don
Felix in 'The Wonder,' for the benefit of the

theatrical fund. At the conclusion of the play

he addressed a brief farewell to the audience.

The general feeling with whi.h this was de-

livered and received rendered it truly im-
pressive. His remains were interred in West-
minster Abbey, his funeral being attended by a

numerous assemblage of rank and talent. As
an actor Garrick has rarely been equaled for

truth, nature, and variety and facility of expres-
sion, for which his countenance appears to have
been admirably adapted. Expression and the

language of passion formed his great strength,

as he was equaled by many of his con-
temporaries in the enunciation of calm, senti-

mental, and poetical declamation. His literary

talents were respectable, but not eminent

;

besides the pieces already mentioned he wrote
some epigrams, a great number of prologues
and epilogues, and a few dramatic interludes,

and made many and sometimes judicious altera-

tions of old plays. A collection of his works
was published in London (1768-98), and his

correspondence 1831-2. See Knight, 'Life of

David Garrick' (1894).

Gar'rigan, Philip Joseph, American Ro-
man Catholic prelate : b. Cavan, Ireland. 8 Sept.

1840. While he was still very young the fam-
ily came to America and settled in Massachusetts
and in the schools of that State he received his

elementary education. He afterward studied at

Saint Charles' College, Maryland, later taking
an ecclesiastical course at Saint Joseph's semi-
nary, Troy, N. Y., where on 10 June 1870 he
was ordained priest. He was then appointed as-

sistant in Saint John's Church, Worcester, Mass.
In 1873 he became vice-president of the Troy
Seminary and after three years was recalled to

the diocese of Springfield. In 1888 he was
chosen vice-rector of the Catholic University,
Washington, D. C, and continued to hold the
vice-rectorship until 21 March 1902, when Pope
Leo. XIII. selected him for the newly-created
episcopal see of Sioux City. He was consecrated
bishop at Springfield, Mass., 25 May 1902.

Though but two years established, the diocese
now (1905) has a Catholic population of 50,000;

103 priests ; 123 churches ; 45 parochial schools

;

I hospital, and a Young Ladies' Home.
Garrison, George Pierce, .American histor-

ical scholar: b. Carrollton, Ga., 19 Dec. 1853.
He was educated at Sewanee College. Tenn.,
and the universities of Edinburgh and Chicago;
became instructor in English and history in the
University' of Texas in 1884, assistant profes-
sor of history in 1888, and professor in 1897.
He has published : 'The Civil Government of
Texas' (1898) ; etc.

Garrison, Wendell Phillips, American
editor: b. Cambridgeport, Mass., 4 June 1840;
d. South Orange, N. J. 27 Feb. 1907. After
graduation from Harvard (1861), he became
literary editor of the New York 'Nation'
in 1865. Among his publications are: 'What
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Mr. Darwin Saw in His Voyage Around the

World' (.iS/y); 'Bedside Poetry' (.edited,

1887) ; the 'Lite of William Lloyd Garrison,'

his father, witli his brother, F. J. Garrison
(l885>; 'The New Gulliver' (1898).

Garrison, William Lloyd, American re-

former: b. in Ncwburyport, Mass., 12 Dec. 1805;
d. New York 24 May 1879. He was appren-
ticed to a shoemaker, but eventually became a
compositor on the Newburyport 'Herald,' an
occupation which suited his taste ; he soon made
himself master of the mechanical part of the
business, and when only 16 or 17 began to write
for the 'Herald.' His contributions, which
were anonymous, were favorably received, and
he soon commenced to send articles to the Salem
'Gazette' and other papers, drawing the atten-

tion of political circles by a series of articles

under the signature ".\ristides," with the view
of removing the almost universal apathy on the
subject of slavery. In 1824 he became editor

of the 'Herald,' and some of Whittier's earliest

poems were accepted by him, while their author
was yet unknown to fame. In 1827 he became
editor of the 'National Philanthropist,' the first

American temperance journal, and afterward of
a journal in support of the election of John
Quincy Adams. With !Mr. Lundy, a Quaker, he
then started at Baltimore the paper called the
'Genius of Universal Emancipation' (1829).
The vigorous expression of his anti-slavery

views in this last paper led to his imprisonment
for libel, from which he was released by Mr.
Tappan, a New York merchant, who paid his

fine. He now prepared a series of emancipation
lectures, subsetpiently delivered in New York
and other places. He returned to Boston, and in

1831 started 'The Liberator,' without capital or
subscribers, a paper published weekly with the

aid of one assistant and a negro boy, and with
which his name is inseparably associated, and
which he carried on for 35 years, until slavery

was aliolished in the United States. In 1832 ap-
peared his 'Thoughts on African Colonization,'
and in the same year he established the Amer-
ican ,'\nti-Slavery Society. For several years
the mail brought hundreds of letters to Garri-
son, threatening his assassination if he did not
discontinue 'The Liberator' ; the legislature

of Georgia offered a reward of $5,000 to any
one who should prosecute and bring him to

conviction in accordance with the laws of that

State ; in 1835 he was severely handled by a
Boston mob, and the mayor of that city was
constantly appealed to from the South to sup-
press his paper. In spile of all, he successfully
persevered. In 1833 he visited Great Britain,

and again, in the furtherance of his anti-slavery

opinions, in 1846 and 1848. The diverging views
of the anti-slavery party, as to whether a polit-

ical platform sliould be adopted, and as to the
voting and speaking of women, rent the body
for a time, but on i Jan, 1863 Lincoln's procla-

mation of freedom to the slaves as a military

measure placed the civil struggle on an anti-

slavery basis. In 1865, when Garrison's labors
had been completely successful, and after the
total abolition of slavery in the United States,
his friends presented him with the sum of
$30,000 as a memorial of his services.

A bronze statue has been erected to his mem-
ory m Boston. Some 'Sonnets and Other
Poems' by him were published in 1S47. and
^Selections from Writings and Speeches' in

1852. See Johnson, 'William Lloyd Garrison*

(1882); 'William Lloyd Garrison: the Story
of His Life,' by his children (1885-9); and
poems to his memory by both Whittier and
Lowell. The reformer's character, as revealed

in the accounts of his life, shows his great

humanitarian schemes to have been the inevi-

table outcome of a sensitive conscience, a humane
spirit, and an overpowering sense of justice.

Garrote, ga-rot', a mode of punishment in

Spain by strangulation, the victim being placed
on a stool with a post or stake (Spanish, gar-

rote) behind, to which is affi.xed an iron collar

with a .screw; this collar is made to clasp the

neck of the criminal, and drawn tighter by
means of the screw till life becomes c.\tinct.

This word, with the spelling garrotte, has of
late years become naturalized in Great Britain

and the United Stales as a term for a species of
robbery effected by suddenly springing upon
and throttling the victim, and stripping him of
his property.

Garrupa, ga-roo'pa, the Spanish name,
in the West Indian region adopted as generic,

and al.so corrupted into "grouper" of the great
black jewfish (Garrupa nigrita). See Jew-
yisii.

Garter King-of-Arms, the head of the
heraldic establishment in England, consisting of
three kings-of-arms— Garter, Clarencieu.x, and
Norroy, and the herald of the military order of
the Garter. The office of garter kiiig-of-arms

was instituted by Henry V. in 1417. The duties

of the garter king-of-arms are principally to

grant heraldic supporters, to arrange funerals,

and to present the order of the Garter to foreign
princes.

Garter, Order of the, the highest and most
ancient order of knighthood in England. Two
stories are told of its origin. The first is that

Richard I. at the siege of Acre caused some of
his officers to tie leather thongs around their

legs as a distinction. The origin of the order
is, however, generally attributed to Edward
HI., and the legend runs that the Countess of
Salisbury having dropped her garter while
dancing, the king restored it after putting it

round his own leg, amid the jesting of court-

iers, with the words, Honi soil qui mat y
pense—"Shame be to him who thinks evil of
it." The date of the foundation or restoration by
Edward III. of the order is not exactly deter-
mined; 1344 is given by Froissart, while other
authorities, founding en the statutes of the
order, assign it to 1350. In the former year it

appears that a festival was held, and a society
or company instituted, called the Company of
Saint George, wrth the design of furnishing
soldiers of fortune to assist King Edward in

asserting his claim to the crown of France,
but it seems probable that the organization of
the order as an order of chivalry was com-
pleted in 1350. The .statutes of the order have
been repeatedly revised. The order is said to

have been founded in honor of the Holy Trin-
ity, the Virgin Mary, St. Edward the Confes-
sor, and St. George of Cappadocia, its special

patron. Until the reign of Edward VI. its com-
mon title was the Order of St. George, which it

still bears, besides that of the Garter. The origi-

nal number of knights, 26, including the sover-

eign, its permanent head, is still retained, ex-

cept that since 1786 princes of the blood are
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admitted as supernumerary members. The
order is frequently conferred on foreign sover-
•eigns. The vestures and insignia of the order
are : The emblem of the order, the garter, a
-dark-blue ribbon edged with gold, bearing the
motto, and with a buckle and pendant of gold
richly chased ; worn on the left leg below the

knee ; the mantle of blue velvet, the length of
the train distinguishing the king; the surcoat
and hood of crimson velvet, the hat of black
velvet, with plume of white ostrich feathers,

having in the centre a tuft of black heron's
feathers, and fastened to the hat with a band
of diamonds ; the collar of gold consisting of
26 pieces, each in the form of a garter, with
the badge of the order, called the George, pen-
dent from it— a. figure of St. George on horse-
back fighting the dragon— the lesser George
being worn on a broad blue ribbon over the
left shoulder. The star, formerly only a cross,

is of silver, and consists of eight points, with
the cross of St. George in the centre, encircled

"by the garter. A star is worn by the knights
on the left side when not in the dress of the
order. The officers of the order are the prelate,

the Bishop of Winchester ; the chancellor, the

Bishop of Oxford ; the registrar, Dean of
Windsor ; the garter king-of-arms, and the
usher of the black rod. There are a dean and
12 canons, and each knight has a knight-pen-
sioner.

Garter-snake, or Grass-snake. Names
given in the United States to several small
striped harmless serpents of the genus Eiitania,

especially E. sirtalis, which abounds in all tem-
perate parts of the continent from Guatemala to

Canada, and is exceedingly variable. This spe-

cies varies in color from light-green through
•olivaceous to black, marked by three stripes,

but only the one along the spine is well defined,

those on the sides being often obscure, broken,
or altogether absent. The spaces between these

may be spotted in double rows, or not at all

;

and the belly, usually light greenish-blue, may
"be darker, almost to blackness. Some varieties

have a metallic lustre. The ordinary eastern
specimens are olive-brown, with dull spots and
stripes. It is everywhere abundant, frequent-

ing grassy meadows, farm-fields, roadsides and
gardens, where it searches for mice as the prin-

cipal part of its food, but it eats insects, small
toads and frogs, and the eggs and young of
tirds whose nests are on or near the ground,
for it is not a bold climber. It is abroad by
day as well as by night, and itself forms the

prey of such larger snakes as the blacksnake
and king-snake. In the West it eats all the

young gophers and ground-squirrels it can get,

and in these habits commends itself to the pro-
tection of agriculturists. These snakes are ex-
tremely active and swift, as they must be not
only to capture their prey, but to avoid being
caught by the larger blacksnakes, king-snakes,

and the like which pursue them. They swim
well and hide clearly in water, and in many
habits, as in structure, resemble the water-
snakes {Matrix) ; and like them they are pug-
nacious, and quick to bite when handled, but
their teeth are minute and the bite, of course,

quite harmless. Their abundance is due to

these qualities, not only, but even more to their

great fecundity, 25 to 40 young in a season not
leing an uncommon product for one mother,

and an instance of 80 is recorded. These are
born alive, in early warm weather, and are able

to care for themselves from the start, but
the mother remains near them and protects them
vigorously for some time. When cold weather
approaches, these serpents seek underground re-

treats, such as old gopher-holes, and there often
gather in large numbers which hibernate en-

twined together in a mass ; mating takes place

at this season. The skin is usually shed in the
spring, by creeping through some crevice and
scraping off the old hide, which peels backward
from the head.

Of the score or more of species the greater
number are Mexican and Central American

;

and some are known by very few specimens.
The beautiful slender ribbon-snake (£. saurita)

of the southern States is chocolate in colo?^

with three narrow distinct stripes, and has
highly aquatic habits. The common species of

the plains region {E. radix) is peculiar in its

fondness for fish, catching them constantly in

the pools and seizing every dead one cast on
shore. A similar fish-loving species is the sub-
tropical E. macrostcmma, which appears in the
talons of the eagle in the coat of arms of
Mexico. The common species of California is

E. elegans. In the southern part of that State

occurs a rare form (£. infenialis), sometimes
whoiiy black, save a yellowish throat. For the

identification of the various species of this wholh-
American group the reader should consult

Cope's 'Crocodilians, Lizards, and Snakes of
North America,* published by the Smithsonian
Institution in 1900.

Gary, Elbert H., American financier: b.

Wheaton, III, 8 Oct. 1846. He was graduated
at the law school of Chicago University in

1867 ; admitted to the bar of the Illinois su-

preme court the same year, and to that of the

United States Supreme Court in 1878. He early

applied himself to the practice of corporation

law, and became general counsel for a large

number of railroad and industrial corporations.

It was largely through his legal work that his

talents as an organizer of large industries first

came into recognition. He retired from law
practice in 1898 to become president of the

Federal Steel Company, which in 1901 was
merged into the United States Steel Corpora-
tion, he then being chosen chairman of its fi-

nance committee.

Gary, James Albert, x\merican statesman:
b. Uncasville, Conn., 22 Oct. 1833. He was ed-
ucated at Allegheny College, Meadville, Pa. In
1861 he became a member of the manufacturing
firm of James S. Gary & Son, and in 1870 suc-

ceeded his father as head partner. He was
defeated as Republican candidate for governor
of Maryland in 1879; and was postmaster-gen-
eral in 1897-8, when he resigned.

Gas. See Critical Point of TEMPER.'^TtreE

;

G.\SES, Gener.\l Properties of; G.\ses, Kinetic
Theory of; G.^sometric An.'VLvsis.

Gas and Gas Making. Illuminating gas,
generally speaking, is the aeriform product of the
destructive distillation of a liquid or solid hy-
drocarbon, in some instances diluted by the
admixture of other combustible gas or gases.

Practically all the illuminating gas manufactured
throughout the world is made from bituminous
coal, or petroleum, or some of the products of
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the fractional distillation of petroleum. The
gas made from petroleum or its products, and
known as oil gas, has a very higli illuminating

value, and is generally mixed in the process of

manufacture with hydrogen and carbonic oxide

gases. The mixture is known as water gas.

Upon the relative amount of hydrocarbon gas

in the mixture will depend the candle-power of

the final product. Gas made from bituminous

coal is known as coal gas.

In the early days of the industry practically

all the gas produced was from bituminous coal,

but experiments were made with wood, rosin,

and tar, all of them capable of producing illu-

minating gas, but not as satisfactorily or as eco-

nomically as coal. The original works at Balti-

more were constructed to make tar gas, but the

attempt was a total failure, both in convenience

to the consumer and profit to the manufacturer.
In New York the first attempt was with oil gas,

but as this was found too expensive, rosin was
substituted, but subsequently abandoned, and
coal used. In the Southern States pine wood
and rosin have been used. When gas was first

introduced its use was confined to shops and
factories, a feeling being prevalent in the minds
of owners of houses that it was dangerous, and
productive of fires. Several delegations of citi-

zens passed resolutions and signed memorials
to various legislative bodies protesting against

its use.

Water gas was first produced commercially
by a Frenchman, Tessie du Motay, about the

year 1865. About the same time an American,
Prof. T. S. C. Lowe, who had won fame as an
aeronaut during the Civil War, was experiment-
ing in the manufacture of gas by the dissocia-

tion of steam in contact with incandescent car-

bon. The result of the operations of du Motay
and Lowe was the development of the water gas
systems which bear their names— the cupola-

retort system of du Motay and the generator-

superheater system of Lowe. These are the

most important of all the inventions affecting

the manufacture of gas up to this date. The
experiments of du Motay as well as of Lowe
were carried on in the United States, and the

development of the water gas system is entirely

American.
In all the processes of the du Motay type, the

non-luminous gas is generated in cupolas, mixed
with oil vapor, and passed through externally

heated retorts, for the purpose of gasifying the

oil vapor. The gases thereafter being condensed
and purified, as are coal gas and water gas pro-

duced by other methods. The Lowe process,

covered by patents dated 1872 and 1875, may
be regarded as the basis of the modern water

gas system. It covers, broadly, the use, in

connection with a generator, in which non-
luminous gas is made, of a superheater, or oil

gasifying chamber, fired by internal combustion,

the combustible being the carbonic o.xide gas

formed during the process of "blowing up"—
that is, during and from the passage of air

through the fuel in the generator. This air is

blown through the fuel, hard coal or coke, at a

high velocity, for the purpose of raising the fuel

to a condition of incandescence fitting it to disso-

ciate the steam admitted during the gas making
period. The Lowe process further covers the

introduction of oil, or other hydro-carbons,
into the non-luminous gas, and the gasifying of

this oil by passing through the previously heated
superheater.

In the manufacture of gas from bituininous.

coal there are produced the so-called by-prod-

ucts, coke, tar and ammoniacal liquor, each of

which finds a market, either in the raw state,

or worked up into finer products for use in

the various arts and manufactories. In the

manufacture of so-called water gas, there is but

one by-product, and that of minor importance,

known as "Water Gas Tar." Its quantity arid

value depend in part in the kind of oil used in

the manufacture of the gas, and, in part, on
the care and intelligence with which the gas

generating apparatus is operated. The tar con-

tained in either coal gas or water gas exists in

the form of a mist of small drops and vesicles,

and is removed, in part by cooling and in part

by rubbing against rough surfaces, or impinging
against plates. This process is known as "con-

densation." The tar removed from 1,000 feet

of coal gas is approximately one and one quarter

gallons; the amount removed from a 1,000 feet

of water gas varies between wide limits. It

may be as much as one gallon. It is generally

much less. The amount of ammonia that may
be recovered from 1,000 feet of coal gas is ap-

proximately one half poimd of ammonia gas.

Illuminating gas, whetlier made from coal or

petroleum, contains certain impurities which
must be removed before the gas is fit for con-

sumption, or before it can yield the highest

possible candle-power per foot of gas burned.

These impurities are ammonia, which is present

in coal gas, and sulphur compounds, which are

present in both coal and water gas. Carbonic

acid is also present in unpurified coal and water
gas. It is of little importance, having no deleter-

ious effect, beyond slightly reducing the illu-

minating value of the gas. It may be removed
from the gas or its effect on the illuminating

value compensated by the use of an enriching

material, or it may be ignored. AiTinionia is

removed by bringing the gas into intimate con-

tact with water, the water being applied either

by a spray or a wetted surface of some so-called

scrubbing material, which may be coke, brush,,

thin rough sawn boards or other material having,

a large surface per cubic foot of space occupied.

The amount of water required per unit of am-
monia reinoved depends upon the temperature
of the water and the intimacy of the contact

between the water and the gas.

Various forms of apparatus for the removal
of the ammonia gas are in use, but all depend
upon the principle that cold water absorbs many
times its volume of ammonia gas. The process

of removing the ammonia is called ".scrubbing."

In the process of purification from sulphur com-
pounds, slaked lime may be used. It is placed

on wooden grids in a closed box, the gas being

permitted to enter from the bottom and pass

upward through the lime. Through the affinity

of slaked lime for sulphuretted hydrogen this

impurity is removed, and the sulphide of lime

so formed has power of combining with other

of the sulphur compounds in the gas. The
slaked lime also removes whatever carbonic

acid may be in the gas. The more general

practice is to remove sulphur compounds by the

use of iron oxide mixed with small shavings,,

or planer chips, and exposed to the gas in the

manner described above in referring to purifi-
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cation by lime. Tlie active purifying agent in

this mixture, which is called "iron sponge" or
"iron mass," is hydrated ferric oxide of iron—
FeiOa, 3H20. It possesses the property of com-
bining with sulphuretted hydrogen, but has no
afRnity for other sulphur compounds. After it

has been a time in use, however, it contains con-
siderable free sulphur, which has the power of
arresting some sulphur compounds other than
sulphuretted hydrogen. An advantage in the

use of "iron sponge" for purification is, that

after it has removed from the gas all the sul-

phuretted hydrogen which it is capable of ab-

sorbing, it will, upon exposure to the atmos-
phere, absorb oxygen, giving up the sulphur,

which remains in the mass as finely divided sul-

phur mixed through the iron sponge. The mass,

having been thus thoroughly re-o.xidized by this

exposure, may be used again, and so repeatedly,

until the amount of free sulphur in it is equal

to from 40 to 50 per cent of the whole material.

It is then of no further value for gas purifica-

tion, but because of the large quantity of sul-

phur and because of its containing a considerable

percentage of the ferro-cyanides, it finds a mar-
ket with manufacturers of sulphuric-acid and
other chemicals.

Lime, after use in purifying gas, is of no
further value and must be removed from the

works or used as filling. This process of re-

moving sulphur compounds is called "purifica-

tion." When gas has been purified as above, it

is passed through a large meter known as the

"station meter," and thence into a storage holder,

and is ready for distribution.

The first step in the manufacture of coal

gas is to subject the coal to a high temperature.

The coal is placed (technically called "charg-

ing") in retorts which may be made of fire-clay

or of iron, but are almost universally of fire-

clay, and closed, except as to one outlet for the

gas. From this outlet the gas passes through
what are known as stand-pipes to what is known
as a hydraulic main, where the gas from all the

retorts mixes, passing thence to the condensing
and purifying apparatus. The temperature to

which the coal is subjected varies, but it is gen-

erally recognized that it is economical to have
this temperature as high as is consistent with
maintaining the integrity of the retorts and the

enclosing furnaces. The retorts are supported by
means of blocks of fire-clay in a structure techni-

cally called a "bench," and heated by means of a

fire, ordinarily of coke, built in a furnace

below the retorts. In modern practice the re-

torts are heated to what might be called a

bright cherry red, and about four hours are re-

quired to drive the gas from the coal. When the

gas has been driven from the coal, the remain-

ing coke is drawn from the retorts on to the

floor, or into some form of conveying machinery,

collected, and removed to the j-ard for storage

and sale, except that enough is drawn from the

retorts directly into the furnaces to supply fuel

for the distillation of the coal.

The construction of retorts and enclosing fur-

naces, with the pipe connections from the retorts

to the hydraulic main, is shown, in elevation and
in vertical section, in Figures I and 2.

Figure i is an elevation of what is technically

known as a "bench of fives"— that is, a furnace
containing five retorts. AA are the retorts,

which are ordinarily D shape in vertical section,

9 feet in length and approximately 26 inches in

width, and approximately 16 inches in height.

Attached to the front end of each retort is a
so-called "mouth-piece" which is closed gas-tight

by a lid. It is cast iron.

Attached to the mouth-piece is a so-called

"stand-pipe," B, which conducts the gas, as gen-

erated, from the retort into the "hydraulic main,"

C. This hydraulic main extends the entire length

of the "stack," which is the name applied to a

number of benches built adjacent to each other

and within one brick structure.

The process of operation is as follows : A
fire is kindled in the furnace D, Figure 2, and the

products of combustion, arising from the fuel,

pass around the retorts, heating them to a bright

cherry red. When this temperature has been

reached, coal is thrown into the retorts, the

charge varying in weight with the size of the

retort. A large retort may take a charge of

350 pounds. The coal having been thrown into

the retort, the lid is closed. The heat destruc-

tively distills the coal and the gas so produced
passes out through the mouth-piece and stand-

pipe into the hydraulic main. It will be seen,

from the arrangement of the hydraulic main,

that the gas passing from the stand-pipe bubbles

through the water in the hydraulic main, the

presence of the water preventing the return of

the gas when the lid is again opened to draw
out the coke resulting from the distillation of the

coal, and to throw in a new charge.

Fig. I.

There are many forms of retort settings. In
the more modern type the retorts are heated

from what are known as regenerative furnaces,

that is, furnaces which are worked at a com-
paratively low temperature and whose products
of combustion contain a certain proportion of

hydrogen and carbonic oxide, due to the intro-

duction of steam below the fuel bed. These
products, passing through ports to the chamber
containing the retorts, meet there an incoming
stream of air, which has been previously heated

in flues, brought to a high temperature by the

passage of the escaping chimney gases, through
similar flues, parallel to and separated by a thin

wall from the air flues. The furnace gases and
the air combining in the retort chamber pro-
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duce a very high temperature. The cuts illus-

trate the simpk-r form of retort setting and are

given as being typical and easily understood, and
not as showing modern practice.

Fg I
ili'|.-. ' 1^'' ^liiiiLL.i iT'),

'
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the case. The shafts are supported by bearings

on the case, and connected with each other at

each end by two gear wheels, one on each shaft,

of the same diameter and with an equal number
of teeth, so that the relative position of the im-
pellers is always the same at the same point in

any revolution. The lower shaft is extended at

one end and provided with a belt pulley, or Lon-
nectcd direct to an engine on the same bedplate

as the exhauster.

The action is as follows : Motion being im-
parted to shaft B, is transmitted through the

gear wheels to shaft A, causing the two impel-

lers to rotate, as shown by the arrows, and by
the continual increase in volume of the space on
the inlet side and decrease in volume of that on
the outlet side, to draw the gas from the inlet

and force it through the outlet, the contact be-

tween the impellers preventing the gas from
passing back between them. From the exhauster
the gas goes to the "condenser," a device de-
signed for the cooling of the gas and the removal
of the tar.

A simple form of condenser is shown in

Figure 4. It consists of a nest of wrought-iron

Fig. 2.

From the retort the gas passes to an ex-
hauster, which is a form of gas pump, designed
to draw the gas away from the retorts, and force
it through the condensers, scrubbers and other
apparatus and into the holder, thus reducing the

gas pressure that would otherwise exist in the

retorts. The operation of one type of exhauster
will be readily understood from a reference to

Figure 3, which is a cross-section of an exhaust-

<Scri

Fig. 3.

er. F is a cast-iron case, consisting of two half

cylinders, of equal diameter, separated by a
rectangular prism, and with flat ends. The
moving parts consist of two impellers, C and D,
keyed to the shafts, A and B, and so set in the

case that the a.xes of the corresponding shaft,

impeller and half cylinder, coincide. The im-
pellers are so shaped that as they rotate each is

always in contact, at some point, with the cylin-

drical portions of the case, and at the same time
in contact with the other impeller, while the

ends are practically in contact with the ends of

Fig. 4.

pipes enclosed in a cylinder, and so connected
that gas passes around the tubes while water
passes through the tubes. The gas passing
around the tubes is cooled by contact with them,
and partly by reason of this cooling and partly
from the physical contact of the gas with the
sides of the tubes, the tar vesicles are broken, and



GAS AND GAS MAKING

combining into drops, run down as drops of tar

to the lower part of the cylinder, from which the

tar is conducted, through an appropriate pipe, to

the well or reservoir, as shown. The gas goes
next to the "scrubber," which is designed for the

removal of ammonia.
A simple type of scrubber consists of a

wrought-iron cylinder, filled with wooden grids,

coke or other porous material. Figure S shows

connected by pipes and valves that the stream
of gas may be made to flow through them in any
order desired,—^this because it is found eco-
nomical to pass in sequence through the purifiers

and to be able to vary this sequence as the ma-
terial in the different bo.xes is more or less

charged with sulphur compounds. A section and
plan of a box are shown in Figure 6. A is the

a scrubber with grids. The gas entering at the

bottom passes up through the filling against a

shower of water dripping over the filling. The
intimate contact of the gas and water results

in the absorption of the ammonia from the gas
and also the removal of a certain part of the

sulphur compounds and carbonic acid present in

the gas, in combination with the ammonia— as

sulphide of ammonia and carbonate of ammonia.
The scrubber will also remove any traces of the

tar that may have escaped from the condensing
apparatus.

There are several forms of scrubbers. The
above described is the simplest, and except that

in some of them the scrubbing material is me-
chanically moved, so as to come alternately in

contact with the water and the gas, the principle

of all is substantially the same.
The gas passes from the scrubbers into the

purifiers. These are rectangular boxes that are
ordinarily built from 3 to 8 feet deep, and of a

horizontal section depending upon the amount
of gas that it is desired to purify in them. They
are ordinarily built in sets of four or six, so

XlL r^^"^ ^^"^-^^"^
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called "wet" meter of large dimensions. In
principle it is the same as the small wet meters
used for measuring gas as sold to individual

consumers in those cities whose winter tempera-
ture is above the freezing point of water. Fig-

ures 7 and 8 show vertical sections of a sta-

tion meter. It consists essentially of a drum or
cylinder of metal, A, horizontally mounted in

a metal case, B, so that it may revolve freely on
its axis, and divided by wings or partitions into

several compartments, Di to D4, the shape and
position of the wings being so designed that, as

the drum revolves, each end of each of the com-
partments so formed, in turn opens above the
surface of the water in which the drum revolves,

and which fills the enclosing case to about
three fifths of its diameter, no compartment
having both its inlet and outlet ends above the
surface of the water at the same moment. The
gas to be measured is introduced through a

pipe, E, entering one end of the meter case and

compartments filled and emptied is the amount
of gas that passes through the meter. This is

registered on a dial connected to the drum
through an appropriate series of gear wheels.
The meter drum revolves because the gas en-
tering is forced by the exhauster into the space
between the outer surface and the inclined side
of the compartment opening at the moment above
the water.

The point of view of Figure 8 is the inlet

end of the meter. The drum revolves in the
direction of the arrows. Compartment D4, as
shown, has its inlet submerged and its outlet
open, and as the meter revolves the water enters
this compartment, expelling the gas, which flows
out of tlie drum and through the space between
the drum and the case to the meter outlet, G.
Compartment Di is full of gas with both inlet

and outlet submerged, the outlet being about to
rise above the water. This will happen before D4
is entirely emptied of gas. D2 is filling with gas.

suroc FRnmc.

rising to above the water line through a hood,
F, covering the inlet end of the drum. Into this

hood open the inlet ends of the compartments
of the drum. As the drum revolves, the inlet

end of each compartment in turn rises above the
water and receives gas through the inlet pipe
and hood. Because the other end of the com-
partment receiving gas is below the surface of
the water, no gas passes through, but all that

enters is retained in the compartment until its

inlet end is again sealed by passing into the

water. At that moment its outlet end rises

above the surface, and the water, entering the
inlet end as the revolving drum carries the inlet

down, forces the gas through the outlet end of
the compartment. As one compartment empties,
another is filling, and the flow through the meter
is continuous, though intermittent as to any
compartment. The sum of the contents of the

its inlet being above and its outlet below the

surface. It is the force of the gas entering this

compartment that is giving motion to the meter
drum, and expelling the gas from the compart-
ment D4. Compartment D3 is entirely filled with
water. It will begin to receive gas before D2 is

quite full and while Dl is emptying.
From the station meter the gas passes to the

holder or holders, in which it is stored for use
at such hours as the demand in the district sup-
plied is in excess of the capacity of the manu-
facturing apparatus.

The construction and action of a gas 'holder,

sometimes erroneously called a "gasometer," may
be readily understood by reference to Figure 9.

A gas holder consists of a sheet iron cylin-

drical" vessel, D, closed at the top, open at the
bottom and floating in a tank, generally built of
brick, as in the figure, or of iron, open at the
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top and filled with water. The holder is so

guided in the tank and along columns FF, stand-

ing on the edge of the tank, ana connected at

the top by girders, that it will rise and fall

freely as gas is forced into it or permitted to

pass out. The columns and girders are called

the "guide frame." To reduce to a minimum the

friction produced by the rising and falling of the

holder, rollers are attached to its upper and
lower circumference. These rollers move on
plates inserted into the tank for the purpose, and
against the columns above referred to. Gas is

admitted to the holder through what is known as

the inlet pipe, A, rising above the water in the

tank, and opening under the holder. As gas is

forced through this pipe into the space between
the water and the holder it forces the latter to

rise. Gas passes from the holder to the street

mains through the outlet pipe, B. As ordinarily

used, gas flows continuously into and out of the

holder, or set of holders, the excess of make of

gas during the day filling them in preparation

for the increased demand during the dark hours.

Large gas holders are often made of a so-

called "telescopic" type. This expression means
that there are within the tank several concentric

cylindrical wrought iron sections, one of which
only is closed at the top— this being the inner

section. The columns in this case have a height

equal to the sum of the heights of all the sec-

tions. The inner or covered section has as its

lower edge a circular trough or "cup" A (Figure

lo) which, as the section rises, engages with a

similar but inverted trough B, called a "grip,"

on the upper circumference of the next section.

The trough on the lower edge of the inner sec-

tion being filled with water, a water seal is

formed, which prevents the escape of gas. When
the holder is down, the cups and grips are under

water. Each section, in turn, as it fills with

gas, and its lower edge rises to the surface of the

water, engages the next lower section in a simi-

lar manner. When all the sections are full of

gas the volume contained is approximately the

capacity of a single section holder multiplied by
the number of sections. The main advantage
of the system is the small tank depth and ground
area per unit of volume of holder capacity. As
the gas flows out from the full holder, and the

holder sinks into the tank, each section in turn

rests on landing stones in the bottom of the

tank. The inner section is not permitted to

sink so far as to touch the landing stones, but

is kept always afloat, except when necessary to

wake repairs.

The gas leaving the holder to enter the

•distributing system passes through a district gov-

ernor. Figure II. This is a device for es-

tablishing and maintaining, at the will of the

operator, any desired pressure of gas at the

point where the gas enters the street main sys-

tem. It consists essentially of a valve box. A,

inserted in the pipe leading from the holder to

the street mains, and containing a valve, B ; a

cast iron tank, C, placed over the valve box

;

a sheet iron bell, D, working in the tank, and so

fastened to the valve rod. E, that as it rises and
falls the valve moves with it, and a connection,

H, called the pressure pipe, from the outlet of

the valve box to the interior of this bell. The
shape of the valve is not important. It may be

conical, parabolical or cylindrical, but it must
always be so made and so arranged that the up-

ward and downward pressures exerted upon it

by the gas will be equal, and so balance each

other. In the cut it will be seen that two sur-

faces of the valve are exposed to the inlet pres-

YJo-n-CXutomalic Street Main. OoveTno-r.
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sure,— one a lower surface and the other an

upper surface. Also that two surfaces of the

valves are exposed to the outlet pressure,— one

a lower surface and the other an upper surface.

The pressure on the lower and upper surfaces, it

will be seen, balance each other: therefore, they

will have no effect on the position of the valve

or the bell. There is an annular air chamber,

G, on the bell, D, and located beneath the sur-

face of the water in which the bell floats. It is

designed to counterbalance the weight of the

bell. The exact balance desired is established

by pouring water into the air space through the

pipe I, rising above the top of the bell. The in-

terior of the bell is connected with the outlet of

the governor, through the pressure pipe, H.

When, because of an increased consumption of

gas along the lines of mains, the pressure on the

mains is reduced, the pressure on the interior of

the bell is also reduced. This will cause the

bell to drop until the opening in the valve con-

nected to the bell is sufficient to pass enough

gas to restore the pressure in the outlet, and,

therefore, under the bell, which existed before

the increased demand for gas occurred. In like

manner, if the demand for gas upon the mains

is reduced, the pressure in the mains_ will rise,

which also raises the pressure on the interior of

the bell— closing the valve until the opening is

only sufficient to allow enough gas to pass to

maintain the pressure previously existing in the

outlet and under the bell. In order to increase

the pressure in the outlet, which is important at

hours of increased demand for gas, it is suffi-

cient to place weights on the top of the bell, as
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shown in the cut. This addition of weight makes
a higher pressure necessary at the outlet for any
given position of the bell, and, therefore, fur any
given opening in the valve. To reduce the

pressure at the outlet, weights are removed from
the bell. It will be seen that it is thus a simple

matter to regulate the pressure at the outlet of

the governor, and therefore, in the inlet of the

street main system, from hour to hour, as the

demand for gas varies. It will be impossible

with this device to increase the pressure at the

outlet of the governor beyond the pressure at

the inlet of the governor.
There are governors in use that automatically

establish and maintain predetermined pressures

in the main sj'stem. They are in principle as

the governor described, except that by means
of an ingenious device they automatically in-

crease or diminish the weight on the bell as the

pressure at the governor outlet diminishes or

increases.

The sequence of the apparatus above de-

scribed, and the part each takes in the prepara-
tion of coal gas for illuminating purposes, is

graphically shown in Figure 12 which represents,

in brief, the essential parts of a coal gas appa-

certain amount of ammonia, which the water
vapor absorbed as it condensed to liquid. The
ammonia absorbed by the water also carried

out of the gas a certain part of the carbonic
acid and sulphur compounds. .-Xt F, the outlet

of the scrubber, the gas has practically lost all

of its ammonia, water vapor and tar. It is now
transparent, and contains of deleterious con-
stituents only sulphur compounds. At G, the

outlet of the purifiers, the sulphur compounds
have been removed to an extent that renders
the gas ht for consumption in closed rooms. The
gas may now be used without fear of injury to

person or fabrics. At H the gas is passing
through the station meter. At I the gas is en-

tering the holder, where it is stored, to be used
as the demand of the town or district supplied
may require. At J the gas is entering the gov-
ernor. At this point the pressure will vary and
have no relation whatever to the requirements
of the district supplied. At K the gas is leaving

the governor. At this point the pressure of the

gas may be varied in accordance with the de-

mands of the district supplied. If, owing to the

approach of evening, or other causes, the con-
sumption of the gas in the town or district

Fig. 12.

ratus from the retort to the governor, and sup-

posed to be in operation. All au.xiliary appa-

ratus, boilers, engines, pumps, conveyors, etc.,

are omitted from the sketch.

At A is the coal being distilled. At B the

gas rising from the coal is bubbling through the

water in the hydraulic main. At this point

the gas contains all the tar and impurities with
which it leaves the coal. It is a dark brown
color and so dense as to be opaque. Its tem-
perature is approximately 200° F. It con-

sists of hydro-carbon gases, hj'drogen, carbonic

oxide, water vapor, ammonia, sulphuretted hy-

drogen and other sulphur compounds, carbonic

acid, tar— as a mist of vesicles and small

drops,— free carbon and traces of nitrogen and
oxygen. At C is the exhauster pumping the

gas from the retorts and forcing it through the
subsequent apparatus into the holder. At D
the gas entering the condenser is practically as

it entered the hydraulic main, except that a

proportion of the tar and water vapor Snd all

the free carbon have been deposited, due to

the cooling of the gas and friction. At E the
gas entering the scrubber has parted with prac-
tically all of the tar and most of the water vapor
it contained when leaving the retort, and with
the water vapor there has been deposited a

increases, the governor, if automatic, will open,
thus providing a passage for a larger supply of
gas and increasing the pressure at the outlet of
the governor. If the governor is not automatic
in its action, the pressure may be varied by the
addition or subtraction of weights as hereto-
fore described.

The generation and preparation of water gas
differs radically from coal gas manufacture, up
to the point of entrance to the nurifiers ; there-
after there is no material difference in the treat-

ment of the two gases.

Figure 13 represents in brief the essential

parts of a water gas apparatus, from the gen-
erator to the purifier. All auxiliary apparatus,
boilers, engines, blowers, etc., are omitted from
the sketch.

The Lowe Double Superheater Water Gas
Apparatus, which is the modern type of appa-
ratus for the generation of what is known as

carburetted water gas, consists essentially of
three wrought-iron cylinders connected in se-

quence, the top of the first cylinder or gen-
erator being connected to the top of the second
cylinder, or carburetter, which is at its bottom,
connected with the bottom of the third cylinder

or superheater. The connections in practice are

short and like the cvlinders lined with fire-brick.
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In Figure 13, A is the generator, B the car-

buretter, and C the superheater. A, B and C
are cxinnected with a main blast pipe H and so
arranged that air may be introduced in desired
quantity and proportion to beneath the grate in

A, to the top of B, and to the bottom of C. At
the top of C is a staclc valve (7) for the exit

of the waste furnace gases, and a take-off pipe

(8) for the exit of the water gas. When the
apparatus is in operation A is filled nearly to

its outlet with coke or anthracite coal. B is

filled to within a short distance of the connec-
tion with A with so-called "checker brick," or
fire-brick placed on edge, and with openings be-

tween them of from one and one half to three

inches. C is similarly filled with fire-brick to

within a short distance of its outlet. The fire-

brick in B and C are supported on fire tile

arches a short distance above the connection
from B to C.

The process of making gas in this apparatus
may be conveniently divided into two periods,

called, respectively, the "blow" and the "run."

The blow is the period of introduction of air to

gases still contain a small proportion of the
unconsumed carbonic oxide and hydrogen, which
burn in the air introduced at this point through
valve (3) heating the checker work in C to the

temperature desired. During the blow the

"stack" valve (7) is open and the products pass
out of the chimney and so into the open air.

When the apparatus has been brought to the
desired temperature, w-hich is known from ob-
servation through sight cocks conveniently
placed, the air is shut off from the three cham-
bers A, B and C, and steam is admitted under
the fuel bed A. Oil is then admitted into the
top of the chamber, B, spraying down over the

checker work in B, and mingling with the car-

bonic oxide and hydrogen gases formed by the
passage of the steam through the fuel in A. The
oil is vaporized immediately upon contact with
the bricks in the hot chamber, B, and the vapor
passing with the gases down through the hot
checker brick of B, and up through the hot
checker brick of C, is gasified, and the mixture
of gases passes out through the outlet valve at

the top of C, as carburetted water gas. The

the apparatus in the process of heating it to a
temperature at which it can economically treat

the steam and oil used in the manufacture of the
gas. The run is the period of the introduction
of steam and oil, and therefore of the genera-
tion of gas. Necessarily the blow precedes the
run. A power blower maintains a pressure of
air on the blast pipe to which are connected the
blast valves leading to the apparatus as above
described. The valve (i) being opened, air flows
into the generator A beneath the grate. Being
under pressure this air rises through the fire

bed, bringing it to a high state of incandescence.
The products of combustion leaving the fuel bed
are nitrogen and carbonic acid, with a relatively

small proportion of carbonic oxide and hy-
drogen. Passing into the top of the carburetter
B these gases meet an incoming stream of air,

admitted through the valve 2, in which the car-

bonic oxide and hydrogen in part burn to car-
bonic acid and water vapor. This combustion
raises the temperature of the gases and of the

checker brick in B down through which the

gases pass to the outlet of B and into the bot-

tom of the superheater, C. At this point the

stack valve (7) is closed at the moment that

the carburetted gas appears, which marks the

expulsion of all the blast gases previously con-
tained in the apparatus. Upon the closing of the
stack valve the carburetted water gas makes its

exit through the outlet pipe D to the wash box E.

At this point the gas is brown in color and
opaque ; it is composed of hydro-carbon gases,

hydrogen, carbonic acid, carbonic oxide, sulphur
compounds, tar, water vapor, free carbon, nitro-

gen and oxygen. In E, which has the func-

tion of the hydraulic main in coal gas genera-
tion, the gas deposits a considerable amount of
the tar and free carbon, or lamp black, which it

contained and which are due to the gasifying of
the oil. From the wash box E the gas passes
.through the scrubber, F, which in design is simi-

lar to the scrubber described above in connection
with coal gas manufacture. The scrubber F re-

moves the lamp black and a large proportion of
the tar from the gas. These are washed down
through the trays in F by a spray of water ad-
mitted at the top. The gas passing through the

condenser G is cooled to the temperature desired.

The last traces of tar may here be removed.



GAS AND GAS MAKING

The run is continued until the temperature

of the apparatus falls to a point that makes it

necessary to re-heat the brick work and the

fuel bed. When this temperature has been

reached, the oil and steam are shut off. The air

valve (i) is opened. The blast rising through

the fuel bed in A forces ahead of it the good
gas contained in B and C until the judgment of

the operator tells him that all the good gas has

been forced out of the cylinders, at which mo-
ment he opens the stack valve (7).

It will be noted from the above description

that the scrubber is before the condenser, which
is the reverse of the order in coal gas manu-
facture. The reason of this is that in water

gas manufacture there may be a certain amount
of lamp black in the crude gas which must be

washed out at the earliest possible moment, and
also because there is no necessity of cooling

CXlXLET CO/'V'AECTtI)
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of gas to be delivered in the period of nia.ximum
demand, and upon the location, in the district

supplied, of the areas of large and small con-
sumption at the time of maximum delivery. The
main pipes are ordinarily of 12-foot cast iron

lengths, jointed with lead or cement. Wrought
iron mains are in use to a considerable extent
in some cities.

A "service" is the technical name applied to

a pipe laid from the main to supply an individual

consumer, the distinction between a main and
service pipe being that the main pipe is laid for

the general supply of a district or street,— a
service pipe being used to connect this main
with the premises of a consumer.
A certain amount of water vapor condenses

in the mains and services of a gas distribution

system, and it is necessary that these should be
60 laid as to drain to some central point or
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water gas before scrubbing, because there is

no ammonia to be removed. The gas leaving

the condenser passes to a gas holder, known as
a "relief holder," used to equalize the flow of

gas to the purifiers, making it uniform from
minute to minute, although the process of water
gas generation is intermittent, as above described.

From the relief holder the gas is drawn by
an exhauster located at the inlet to the purifiers,

and from that point on its preparation for use
is the same as described above in coal gas manu-
facture.

After purification, measurement, and storage,

the gas, whether coal or water gas, enters the
"distribution system," through the governor here-
tofore described.

The gas leaving the governor enters the
street main system. The size of the pipes in

this system and their distribution in the streets

of the districts supplied depend upon the amount

points, at which this water can be collected in

so-called "drips," and the stoppage of mains
and services by this accumulated condensation
prevented. These drips are cast iron pots, and
are connected to the mains at low points in

the distribution system. The condensation is

pumped from them through a small pipe rising
from the bottom of the drip to the surface of
the ground, where it is plugged and covered
with an iron cap. Observation soon indicates
how frequently it is necessary to pump any
drip, and at such times a wagon, fitted with a
tank, a pump and a hose connection, is sent to

the sjjot and the water is pumped from the drip
into the tank on the wagon.

Services are almost imiversally of wrought
iron. It is common practice to provide on a

service, at or near the curb line of the street, a
cock which may be opened with a wrench in-

serted through a cast iron box having a lid at
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the surface of the sidewalk. The purpose of
this is to enable the gas company to shut off

the supply of gas from any premises in case of
fire, or in case of the abandonment of the use
of gas on the premises. The arguments for and
against the practice of using so-called "service

cocks" have persuaded some companies to adopt
and some companies to reject them. The ser-

vice pipe passes ordinarily through the cellar

^f/a.U to a meter located in the cellar of the prem-
ises to be supplied.

The meter used in cold countries to meas-
ure the gas supplied to an individual consumer
is almost universally of the "dry" type, which,
as shown in Figure 14, consists of a tin box A
divided into two measuring compartments by
a vertical partition, B, these measuring compart-
ments being separated from the superimposed
valve and dial compartments, C and D, by a
horizontal partition E. The measuring appa-
ratus consists of two leather bellows, F and G,
attached to the tin partition, B, and having
hght tin heads, X and Y, and located one in

each of the measuring compartments H and I.

The bellows are connected with the valves J
and K and the dial gearing L through the rods
and cranks M, M.

Gas is measured, as is any liquid commodity,
by the alternate filling and emptying of enclosed
spaces having a determinable and unvarying
capacity. The capacity of the spaces multiplied
by the sum of the fillings and emptyings is the

volume measured. In the dry meter the gas
is measured in the bellows F and G, and in the

measuring spaces H and I, surrounding the

bellows. Each bellows and each surrounding
measuring space is alternately filled with gas,

shut off for a moment from any connection with
either the inlet or the outlet of the meter, and
then opened to the outlet. This filling and
emptying is so alternated that there is a con-
tinuous flow of gas through the meter, as long
as there are anj' openings for the escape of gas
in, or connected with, the house piping connected
to the meter outlet. When no openings exist

there is no place for the gas to escape and the

meter will not move. To understand the ac-
tion of the meter it is best to follow it through a
complete cycle— see Figure 14. Assuming th
burners to be all shut off and no leaks to exist

in the house piping, the pressure on the outlet

of the meter will be the same as on the inlet,

no gas will pass, and as it is the passing of gas
that moves the meter, it will, under the condi-
tions assumed, be at rest.

In whatever position the bellows and con-
nected valves of the meter may be, and whether
the meter be in action or at rest, there is al-

ways an opening for the gas into one of the bel-

lows or measuring spaces, and another opening
from the other bellows or measuring space into

the meter outlet and house piping. If now a

burner cock be opened, the gas in the house
pipes will begin to flow out through the burner,
the pressure in these pipes and in the bellows, or
measuring space, at the moment open to the

house piping, will fall, and the gas in the service

will tend to flow in to restore the pressure. To
do this the gas must pass into the meter. As-
sume that the inlet of bellows F is open. The
valves and connections are so arranged that

when this condition exists the outlet of F and
the inlet of space H will be closed, and the out-
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let pf space H w-ill be open. The gas from the
service will then, by reason of the reduced pres-
sure in the house piping and in the space H,
force its way into the bellows F, expanding it

into the space H, and forcing the gas from the
space H through its outlet valve into the meter
outlet and the house piping. When the bellows
F has expanded to its full working length the
rods and cranks connecting it to the valve J
will have so far moved the latter that the inlet

to the bellows F will close and its outlet open.
This change also closes the outlet of space H
and opens its inlet Gas now flows into H, com-
pressing the bellows F, and forcing the gas from
it into the house piping. It is clear that at each
filling of the bellows F there will be displaced
from H and forced into the house piping as
inuch gas as enters F; and that at each empty-
ing of F an equal volume of gas enters H. Thus
we have H and F alternately filling and empty-
ing as long as the burner cock is open. It is

evident that the gas does not flow through the
bellows or through the measuring space. It

flows into them alternately, is for a moment
shut in, and then as the outlet valve opens flows
out. There is, therefore, a definite measuring of
each volume of gas that passes the meter. This
volume is indicated on the dial by the movement
of the rods, cranks and gearing.

In order to insure a continuous flow of gas
to the burner, with an intermitting motion to the

bellows, each meter is composed of at least two
bellows and measuring spaces, so valved that

there shall be no moment when there is not at

least one inlet and one outlet open. When the
burner cock is closed the pressure in the house
piping rises in a moment to that in the service

and the meter ceases to move. It is evident

that when gas is passing the meter it is because
the pressure in the service is enough in excess
of the pressure in the house piping to overcome
the inertia and friction of the moving parts of

the meter; and, further, that the meter must
cease to move the moment these pressures are
equalized. As this difference cannot continue if

there is no outlet for the gas, no gas can pass
unless an opening exist in the house piping.

Meters are tested for accuracy by passing
through them a volume of gas accurately meas-
ured in a small gas holder. The law commonly
recognizes as accurate a meter that is not more
than ijS per cent "fast" or 2 per cent "slow."

Pure oil gas and acetylene gas are, to some
extent, used for illumination.

Oil gas is extensively used for car lighting.

It is ordinarily generated in retorts very simi-

lar to coal gas retorts— the oil being drippec
into the retort from the end of a pipe. The gas,

after purification, is compressed in cylinders,

from which it is drawn into similar and smaller
cylinders, located under the car to be lighted.

Pure oil gas after compression '.las an illuminat-

ing power of approximately 50 candles.

Acetylene is one of the most interesting of il-

luminating gases. It is produced from carbide
of calcium and water. Carbide of calcium,
chemical formula— CaC:, is produced by the
fusion of carbon and quicklime in the heat of
the electric arc. When water is poured upon
this substance acetylene gas is liberated. The
chemical reactions are as follows

:

Calcic Carbide + water = Lime + Acetylene
CaCz + H,0 = CaO + CMz.
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When there is an excess of water present

the following reaction also takes place:

CaO + HrO= Ca(HO).
Quicklime + water= Slaked lime.

Acetylene has an illuminating power of ap-

proximately 240 candles. Coal gas has an il-

luminating power of 14 to 18 candles, and water
gas as ordinarily supplied, has an illuminating

power of 20 to 27 candles.

Gas produced by the distillation of coal for

the production of coke, for industrial uses, has
in recent years been conserved, and in some
cases is being distributed by local gas companies.

'

This gas is generated in large ovens, generally

heated by the combustion of a part of the gas

produced, and is treated in the same manner as

coal gas generated in retorts, as heretofore de-

scribed.

The "candle-power* of gas is the amount of

light it yields, expressed in terms of standard
sperm candles, made under rigid specifications

and burning at tlie rate of 120 grains of sperm
each per hour, the gas being consumed through a

specified burner at the rate of 5 cubic feet per

hour, and depending for its light on the incan-

descence of some of its component parts, and
not, as in the case of the Welsbach burner, on
the incandescence of some extraneous substance,

subjected to the heat of the flame. Briefly,

when it is said that certain water gas is of

25 candle-power, it means that when burned at

the rate of 5 cubic feet per hour, through a
suitable burner— it would yield 25 times as

much light as would a standard sperm candle,

made under specifications prepared by the Board
of Trade of London, and burning at the rate of

120 grains of sperm per hour.

There are some gases, as for instance acety-

lene, which cannot be burned at as high a rate as

5 cubic feet per burner per hour without badly

smoking. When it is said that acetylene gas is

of 240 candle-power it means that when burned
at an efficient rate it yields a candle-power

that bears the same proportion to the rate at

which it is burned as 240 bears to 5.

The calorific or heating value of a gas is

the amount of heat generated by the combustion
of one cubic foot of the gas, generally e.xpressed

in British thermal units. A British thermal
unit is the amount of heat absorbed by one
pound of water when raised 1° F. in temperature
— the temperature being at or near the maxi-
mum density of w-ater, or 39.1°. The heating

power of gas varies. Acetylene gas has a calor-

ific value of 1,477 heat units per cubic foot.

That is to say, the combustion of one cubic foot

of acetylene generates as much heat as it is

necessary to add to 1.477 pounds of water to

raise the temperature of the water from 39.1°

to 40.1° F. Natural gas may have a value of

approximately 1,000 heat units per cubic foot.

Following are analyses of a water gas and a

coal gas, giving the calorific value by calcu-

lation ; that is. the theoretical heating value,

as estimated from the heating value of the com-
ponents of the gas. The value by calculation

will be higher than the value developed in a test

with the calorimeter, because of some slight

losses in the use of the calorimeter.

Gas develops its highest illuminating effect

when flowing from the burner at a low pressure.

To accomplish this there is located in the burner,

at some point below the tip, a so-called "check,''

having an opening of less area than the opening'
in the tip at the point of combustion. Obvious-
ly, the gas flowing through the burner at any
rate per hour, will pass through the outlet and
larger opening at less pressure than is required
to force it through the smaller opening in the
check.

Water gas Coal gas

23.7 C. P. Approx. 16 C. P.
CsHs .5 .5

CnHja 1 1.8 4.3

CO 31-3 8.0
H 36.1 47-0
CHi 12.6 36.0

CjHs 2.3 0.0

O .4 -4
N 2.J 2.a

100.

o

Calorific 1

value by i 669.5 Brit. Ther. Units,
calculation )

647 B. T. U.

Burners for illumination, excluding the Wels-
bach and other forms of incandescent burners,

are of three general types, the batwing, the
fishtail and the argand. (.See Gas Illumina-
tion, History of.)

Gas pressures are expressed in terms of

height of water column. If we say the gas
pressure is "one inch" we mean that it is equal

to the pressure of a column of water one inch

high. If we connect to a gas pipe one leg of a

U-shaped glass tube, half full of water, the

other leg being open to the atmosphere, the
water will fall in one leg and rise in the other
until the diff^crcnce in the water levels in the two-

legs equal the pressure of gas in the con-
nected pipe. If this difference is one inch we
say the gas has a pressure of one inch.

The conception of a system of illumination

comprehending a central source, and radiating

lines of conduits ; the measurement and record-

ing of the service rendered as rendered, and the

absolute and immediate control by the served
of the time, period and measure of service, was.

as bold and startling as has occurred in the
mind of man. Its fruit, the science and art of
gas lighting, has amply justified the conception
and has had a leading position among the activ-

ities of the wonderful 19th century. Wax and
sperm oil were for 50 years its most potent com-
petitors in the field of artificial illumination.

Then came the discovery and the utilization of
petroleum. Next, and so far last, came the
wonderful and adaptable electric light.

Walton Cl.\rk,

Gen. Su^t. the United Gas Improvement Co.,

Philadelphia.

Gas Engine. There are two classes of
engine other than those driven by steam: (l)

external combustion engines or hot air engines-

driven by the expansive energy of air or a mix-
ture of air and gas heated from an external

source through the walls of the containing^

vessel, as in the production of steam from water
in a steam boiler; and (2) internal combustion
engines driven by the expansive energy of air

healed by the combustion of the fuel within

the working cylinder itself.

The former, even in their highest form of
development, were practical failures and are
obsolete, but the latter have been developed
within the last few years into an important
class of highly eflficient prime movers, repre-

sented by the various types of engine now com-
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monly known as gas, gasoline, distillate, alcohol,

and oil engines.

History.—The prototype of the modern in-

ternal combustion or gas engine was first con-

ceived, in 1678, by the Abbe d'Hautefeuille, an
eminent mineralogist and chemist of France.

He proposed to drive a piston in a cylinder by

the energy developed from explosions of gun-
powder ; but it does not appear that any machine
was actually built by him, and besides the fact

that, about two or three years later, small en-

gines employing the same motive power were
devised by Christian Huygens and Denis Papin,

no further development of this class of engines

occurred until 1791-

In this year, John Barber, an Englishman,
patented an engine which was to be driven by
the motive power derived from the explosions

of a mixture of hydrocarbon gas and air. This
engine was essentially a gas turbine. The gas

used was generated from solid or liquid fuel,

and after being mixed with a suitable quantity of

air and water, was exploded in a vessel called

the exploder, the energy thus developed being

exerted against the vanes of a turbine.

A few years later, John Street, another Eng-
lishman, received a patent for an engine which
he proposed to operate by the use of vapor de-

rived from a liquid fuel and air, which was to

be ignited and e.xploded in a suitable cylinder.

About the year 1799, Philip Tebon, a French-

man, patented an engine designed to use coal gas

for the fuel component of the explosive mixture
or charge. He was soon followed by several

inventors with similar engines of very ingenious

construction, but none of them appear to have
attained any praflical success.

About the year i860, Lenoir, a Frenchman,
produced the first practical gas engine. It was
of the double-acting type, and consisted of a

cylinder three inches in diameter in which a

piston worked with a stroke of five and one-

half inches, and developed about one horse-

power. The charge, consisting of an explosive

mixture of coal gas and air, was drawn into

the cylinder during the first half of the outward
stroke of the piston and e.xploded by an electric

spark from an induction coil at the beginning
of the second half of the stroke. The products

of combustion were exhausted during the return

stroke at the same time that effective work was
being done by the explosion on the other side

of the piston. The igniter was placed in the

cylinder wall at a point opposite the half length

of the stroke, the platinum igniter points ex-
tending into the cylinder and exposing the

electric spark, which constantly jumped through
them, to the gas in each end of the cylinder

alternately, according to the outward and in-

ward movement of the piston. The cylinder

was provided with a water jacket to prevent
the overheating of its walls, and the engine
worked so smoothly and regularly, that several

manufacturers expected it would prove a suc-

cessful substitute for the steam engine, and built

it for commercial purposes in sizes up to 12

horsepower.
Many defects were soon discovered, how-

ever, especially the great fuel expense due to

the consumption of over too feet of illuminating
gas per brake horsepower under the most favor-
able load, and quickly led to the discontinuance
of its manufacture.

It is interesting to note, however, that the
Lenoir engine, although unsuccessful owing to a
lack of fuel economy, yet possessed all the ac-
cessories of the successful modern gas engine,
such as the electric igniter, the water jacket,
etc. Its lack of success was directly due to
the employment of a cycle of operations which
did not include as one of its phases the com-
pression of the charge prior to ignition.

Lenoir's effort, however, proved very impor-
tant. The attention of inventors and scientists,

long directed to the development of the steam
engine, was re-directed to the gas engine, and
led to the valuable experiments and works of
Beau de Rochas, N. A. Otto, and Eugen Langen,
during the period of 1861 to 1878.

It appears that about 1862. Rochas was
granted a patent for the specifications of an
engine in which the charge passed through four
distinct phases in one cycle of operations as
follows : It was drawn into the cylinder during
the first outward stroke of the piston : com-
pressed during the return stroke : ignited and
exploded at the beginning of the second out-
ward stroke or power stroke ; and the products
of combustion expelled from the cylinder dur-
ing the second return stroke. Although this

cycle gave only one power impulse for every two
revolutions of the engine crankshaft, it in-

cluded the feature of compression as one of its

phases ; and although Rochas stood on the very
threshold of success, he failed to build an engine
under his patent and it remained practically

unnoticed for si-xteen years.

About the same time. 1862. Otto, then a
young German merchant, built an experimental
engine on a somewhat similar principle, but
abandoned it for lack of success.

Subsequently, in 1867, with the assistance of
Eugen Langen, a skillful mechanical engineer,
he produced a vertical engine in which a free

piston was driven upward by the explosion of a
charge of gas in the bottom of the cylinder and
gave a power stroke only as it descended under
the pressure of the atmosphere. This so-called

"atmospheric engine," although very crude in

mechanical construction, consumed only about
one-half the amount of gas required by the
Lenoir engine, and served to demonstrate the
advantage of compression.

About the year 1873, Brayton of Philadel-
phia, produced the first successful gas engine
built in the United States. It was of the vertical

type and had two cylinders—a working or power
cylinder and a charging cylinder, in which the
charge was compressed prior to its introduction
into the power cylinder. The charge used was
an explosive mixture composed of one volume of
gas to nine of air and was admitted into the
power cylinder under a compression pressure of

74 pounds per square inch, during the earlier

part of the downward stroke of the piston, and
ignited after the piston had traversed one-fourth
of its stroke, so that the force of the explosion
pushed the piston to the completion of its stroke
without any increase in pressure. Accidental
i.gnition of the highly compressed mixture in the
charging cylinder was prevented by placing a
grating consisting of several layers of wire
gauze in the port connecting the charging cylin-

der with the working cylinder. This engine
showed a thermal efficiency about 33 per cent,

higher than that of the Lenoir engine.
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In the meantime Otto's labors had not ceased

with the production of his atmospheric engine

of 1867. At tlie Paris Exposition of 1878, he
exhibited a new engine which worked on the

Rochas cycle of operations. Its most ingenious

feature was a slide valve which accomplished the

double purpose of admitting the charge to the

working cylinder, and then igniting it by means
of a gas flame which passed from a jet in the

valve cover, through the valve itself, into the

combustion chamber. Its fuel economy was
equal to that of his atirospheric engine. Its

thermal efficiency was much higher tlian that of

Brayton's. It worked noiselessly, smoothly, and
regularly, and served to clearly establish the
fact that the four-cycle principle was the most
effective method for overcoming the many diffi-

culties which up to that time had stood in the
way of the successful operation of an internal

combustion engine.

Since then, although many successful gas en-
gines have been built which work under difler-

ent or modified cycles, especially those of the
two-cycle type, in which a power impulse is

realized for every revolution of the crankshaft,
the great majority of the standard types of
internal combustion engine operate on the four-
cycle principle. It is a fact, however, that the
relative merits of these two principal types of
engine have not as yet been satisfactorily de-
cided by practical results.

Working Princifles.—All heat engines oper-
ate through the mediuin of a working substance
which absorbs heat, converts a portion of that

heat into mechanical energy, and rejects the
remainder still in the form of heat. The work-
ing substance may be a solid, a liquid, or a gas,
and tlie action of the engine may be due to
clianges of either the form or the volume of its

working substance.
In the case of an internal combustion engine,

the actual working substance is atmospheric air,

and the action of the engine is due to changes
of the volume of this working substance under
the influence of the heat evolved by the com-
bustion of the fuel gas with which it is inti-

mately mixed. The fact that the fuel gas or
other vapor can be derived from coal burned
in a gas producer, and from gasoline, oil. and
alcohol transforiued by means of carburetters
and vaporizers, has created the various trade
name such as producer gas engines, gasoline
engines, oil engines, etc., but in all of them the
actual working substance is atmospheric air,

and they are all essentially gas engines, dififering
from each other only in the manner in which
the working substance is heated.

Methods of Heating.— In all cases, the work-
ing substance is heated by the burning of the
fuel gas or vapor within the working cylinder
itself

; this is the general gas engine method of
heating, but the manner in which the heat is

applied varies in the different types of engine,
and permits of their being grouped into three
well-defined classes:

1. Engines heating at constant temperature

;

with an increase of volume and a decrease of
pressure of the working substance, and vice
versa.

2. Engines heating at constant pressure: with
an increase of temperature and an increase of
volume.

3. Engines heating at constant volume; with

an increase of temperature and an increase of
pressure.

The first is represented by the Diesel engine,
the second by the Br.iyton engine, and the tliird

by the Otto, and by the great majority of in-

ternal combustion engines regardless of the
peculiarities of their cycles of operation.

The eflfect of heating at constant volume is

as follows: Imagine a cylinder of non-con-
ducting material having an area of 10 square
inches. Let to cubic inches of an inflammable
gas at a temperature of 32° Fahr. (493° abso-
lute) be placed in the bottom of the cylinder and
under a piston having no weight except that

due to the normal pressure of the atmosphere

B

D

Fig. I. Four-Cycle Engine.

(14.7 pounds per square inch). Let the gas be
ignited, and assume that tlie resulting combus-
tion raises its temperature to 1200° Fahr. (1661°
absolute). According to Gay-Lussac's law, a
gas increases in volume by 1-493 of itself for

each degree of temperature above 32° Fahr., or,

for convenience, the rate of expansion may be

taken as equivalent to -rr

—

tz—;
1^ Absolute temperature

Therefore, 10 cubic inches of gas heated to a

temperature of 1661° absolute will increase in

volume to I -=- 439= .002035 X 10 X i66i°=33.8
cubic inches, or a little over three times its

original volume, and raise the piston to a corre-
sponding Iieight. During this operation, the
pressure (14.7 pounds per square inch) will

remain unchanged.
Now, suppose that while the gas is kept at a

constant temperature of 1661° absolute, the
piston is forced down and the gas compressed to

its original volume. The pressure will then
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rise from 14.7 pounds per square inch to 14.7

X 3.38 = 49.6 pounds per square inch, and rep-

resent the amount of energy expended by the

gas in raising the piston to a height of 33.8

inches.

Again, suppose that after the gas had been
ignited, the piston is held fast, thus preventing
the gas from expanding. Then, while the vol-

ume is thus kept constant and the temperature
raised to 1661° absolute, the pressure would rise

to 49.6 pounds absolute, and represent the me-
chanical energy stored up in the gas and avail-

able as power for doing work.
This increasing of the pressure by raising

the temperature while the volume is kept con-
stant, exactly represents the action of the work-
ing substance of an engine heating at constant
volume—the explosive mixture being ignited

When the crank revolves from k to /, the gas
and air valves open, and the suction caused by
the outward motion of the piston fills the cylin-
der with the explosive mixture. During this

operation, the pressure of the indrawn charge is

slightly diminished by expansion in a partial

vacuum, so that the admission line e falls below
the atmospheric line.

Diagram B. represents the compression
stroke. When the crank continues its revolu-
tion and passes from m to n, the gas and air

valves close, and the inward movement of the
piston on its first return stroke compresses the
charge into the compression space t, raising both
its temperature and pressure, the accession of
temperature being exactly sufficient to bring
the special mixture used to its point of ignition
or inflammation, as shown by the line /.

24 D
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Fig. 2. Indicator Diagram Four-Cycle Engine.

during the slow movement of the crank over its

inner dead center so that the heat evolved by
the explosion, often as high as 3000° absolute,
increases the pressure behind the piston up to

250 or 300 pounds per square inch, before it can
move outward and relieve the pressure by in-

creasing the volume.
Cycles of Operation.—The practical work-ng

cycles in use at present are the Beau de Rochas
or Otto cycle, already partially defined, and
more commonly known as the four-part cycle
and the two-part cycle—the former giving a

power impulse for every two revolutions of the
crank, and the latter one power impulse for
every revolution of the crank

Four-Cycle Engine.—The successive phases
of the four-part cycle are shown by tlie dia-
grams A, B, C. D, of Fig. I. in which the lines

e. f. g. It, i. show the pressure conditions existing
within the cylinder during the successive strokes
of the piston required to complete the cycle. By
referring to these diagrams and also to Fig 2.

which shows the normal indicator diagram of
an engine heating at constant volume, this cycle
may be explained as follows

:

Diagram A, represents the charging stroke.

Diagram C. represents the power stroke. At
the end of the compression stroke and while
the crank is passing over its inner dead center

0, the charge is ignited by contact with a hot
tube, electric spark, or otherwise, and the heat
caused by the resulting explosion causes a sud-
den increase of pressure which carries the explo-
sion line g, upwards almost vertically, until the

outward motion of the piston allows the heated
air to expand with a consequent reduction in

teinperature and pressure as shown by the ex-
pansion line h. Usually, the exhaust valve opens
when the crank reaches a point />. at about 14
the length of the piston stroke from its ter-

mination, and allows the pressure of the gas to
drop to about that of the atmosphere.

Diagram D, represents the scavenging or ex-
haust stroke. The exhaust takes place during
the revolution of the crank from r to s, the
second inward movement of the piston expelling
the products of combustion into the open air.

The cycle then repeats itself.

Usually, the presence of a slight amount of
back pressure causes the exhaust line /. to lie

a little above the atmospheric line with which
it would otherwise coincide. Back pressure is
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usually due either to a too early opening of the

«xhaust valve, or to a restricted valve area
which results in the "wire-drawing" of the

products of combustion during exhaust.

It is apparent that, in a single cylinder engine,

the intermittent character of the power impulses
requires the use of a heavy flywheel to equalize

the motion of the crankshaft, by storing up
enough energy from the working stroke to

overcome the resistance and carry the piston

through the other three strokes of the cycle.

Therefore, it is evident that a high rotative

speed is advantageous, and a high initial pres-

sure and temperature at the instant of explosion
are desirable, with a low terminal value for

both at exhaust, so as obtain a high, mean
effective pressure. Under these conditions the
use of highly explosive gaseous mixtures and
reliable methods of ignition become very im-
portant.

drives the piston downwards on its power stroke,

and as it passes the exhaust port J, Fig. 4, the

products of combustion are exhausted into the

open air, and the fresh charge drawn into the
crank chamber is compressed and permitted to

pass through the port IJ, and the by-pass E, into

the combustion space G. The momentum of the

flywheel then carries the piston upwards on
another compression stroke proper, and the
cycle of operations is repeated, giving a power
impulse for every revolution of the engine
crankshaft.

Lubrication.—In the successful operation of
an internal combustion engine, the proper lubri-

cation of the working parts requires the most
careful consideration. The provision of a water
jacket around the cylinder and other water
cooling arrangements in connection with the

valve chambers and pistons, serves a two-fold
purpose: (i) to keep the cylinder walls from

Fig .^• Pi«. 4-

Two-Cycle Kilfifine.

Fig. 5-

Two-Cycle Engine,—The principle of oper-
ation of a two-cycle engine heating at constant
volume may be briefly explained as follows

:

Figs. 3 and 4. show vertical cross-sections
through the cylinder and crank case of a two-
cycle engine ; and Fig. 5, a longitudinal section

through the crank shaft.

The suction due to the up stroke of the

piston A. draws a charge of vaporized gasoline
and air through the vaporizer inlet B, into the

interior of the crank case or crank chamber C,
Fig. 3-

The following down stroke of the piston

compresses the charge thus introduced into the
crank chamber, and as the piston reaches the
ilower limit of its stroke, it brings the admission
port D, opening into the hollow of the piston,

opposite the by-pass E, Fig. 4, communicating
with the crank chamber, and permits the com-
pressed charge to pass into the combustion
space G, of the cylinder. The next up stroke of
the piston compresses the charge into the com-
pression or clearance space at the top of the
cylinder, where it is ignited by a spark from
the igniter terminals at the lower end of the
spark plug H, Fig. 3. The resulting explosion

becoming so hot that they will cause premature
explosions by igniting the fresh charges while
they are being drawn into the cylinder, or be-

fore final compression ; and (2) to keep the
temperature of not only the cylinder walls, but
also those of the valve chambers, and in the case
of large engines, the walls of the pistons, down
to a point low enough to prevent the burning
of the lubricating oil.

Fig. 5. illustrates the method of lubricating an
engine of the vertical two-cycle type. In the

first place, the oil used should invariably be a

mineral oil of high fire test, from 450° to 600°

Fahr.
For the wrist pin, piston, and cylinder, it

is carried directly from the sight feed cylinder
lubricator K, through the passage L. in the
hollow of the piston pin. In the case of the
crank pin M, the revolving crank pin connection
takes up the oil fed into the crank chamber
through the pipe leading from a separate sight

feed lubricator placed on the crank chamber.
In order to permit of the effective lulirica-

tion and economical operation of a gas engine,

the cooling water circulating through the water
jacket should not be allowed to issue at a tern-
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perature higher than 150° Fahr. nor lower than
100°.

Double - Piston, T'a'O - Cycle Engine. — The
•chief motive for the development of the two-

•cycle types of engine is the desire to attain the

ideal condition—an impulse at every revolution of

the crankshaft. In the types already developed,

the chief cause forvvhatever lack of success there

may be, lies partly in the conditions attending

the transference of the gases from one part of

the cylinder to the other, and partly in the

insufficient scavenging permissible.

In order to obviate these difficuhies, many
attempts have been made to produce a double-

piston engine, but although many patents have
been granted for very ingenious machines of

this type, all of them appear to be more or less

impracticable or uneconomical.
The Atkinson Differential Engine appears to

be the pioneer of this type. It was exhibited at

the British Inventions Exhibition in 1885, and
consisted of a single cylinder with two trunk

Fig. 6. Double Piston, Two-Cycle Engine.

pistons working in the opposite ends thereof.

These pistons were connected to the engine
crankshaft by an ingenious system of levers and
connecting rods which transmitted the motion of

the pistons to the crankshaft.

The four diagrams of Fig. 6, show the posi-

tions of the pistons at different points of the

cycle. In the first, the pistons are at one ex-
treme of their stroke and are just beginning to

separate. The charge is now admitted between
them through an automatic lift valve. In the

second, the admission of the charge has been
completed and the further movement of the

pistons is about to close the ports leading to

the admission and exhaust valve. In the third,

the charge is compressed and ignited, the result-

ing explosion causing the pistons to rapidly

separate. In the fourth, the exhaust port is

uncovered, and the products of combustion dis-

charged into the atmosphere. By this method,
the several operations of admission, ignition,

-expansion, and discharge are performed in a

•smgle cylinder during one revolution of the

crank. This engine was never manufactured for

commercial purposes.
Six-Cycle Engine.—The so-called six-cycle

or scavenging engine has never proved of much
importance, and is here mentioned solely for the

purpose of covering the principal points in the

general development of the various gas engine

cycles. A six-cycle engine is essentially of the

four-cycle type, but in addition to the operations

taking place in the latter, a third revolution of

the crank or two additional piston strokes, serve

the purpose of admitting and expelling a charge

of pure air into and from the cylinder imme-
diately after the products of combustion have
been e.xpelled therefrom by the exhaust stroke

proper. By thoroughly scavenging the cylinder

in this manner, the designers expected to lessen

the dilution of the fresh charges by the inert

gases forming the products of combustion, and
thus obtain a higher economy of fuel consump-
tion. These expectations were not fully real-

ized, however, and the construction of this type

of engines has been entirely abandoned in re-

cent years.

Types of Gas Engine.—As already stated, the

various types of internal combustion engine may
be grouped into several well-defined classes

according to the method of heating their work-
ing substances or according to their cycles of

operation. They may also be grouped according
to their structural characteristics, their action,

and the method of governing employed.
When classified according to their structural

characteristics, the usual definitions are based
on' the position and number of cylinders com-
prising an engine unit, with the addition of the
terms four-cycle or two-cycle to indicate their

mode of operation. This method of grouping is

the one generally employed for trade purposes.
Thus, both the four-cycle and the two-cycle

engines may belong, either to the horizontal or
to the vertical, single, twin, tandem, or multi-
cylinder types, and may be either single-acting
or double-acting.

The designations "hit-or-miss" and "throt-

tling" engines, very popular among writers and
tradesmen a few years ago, are rarely used at

the present time. In the hit-or-miss engines, the
governing mechanism operates to reduce the
speed by entirely cutting out a charge or a
number of charges whenever necessary. In the
throttling engines the governing is effected by
increasing or reducing the area of the admis-
sion valve opening according to the variations

of the load on the engine. It is obvious that any
gas engine can be governed by either method, re-

gardless of its cycle of action, or of its structural
characteristics.

Governing.—The principal if not the only
point to be considered in the matter of gov-
erning: is the efficiency of a particular method
to maintain uniform speed under varying loads,

and different conditions of service. Some
engines are equipped with very sensitive hit-or-
miss governing mechanisms, but at their very
best, they are not satisfactory for use on engines
employed to drive direct connected dynamos
for electric lighting and other purpo.ses requir-
ing a steady current. In this connection the
throttling method is much more effective, and
with reliable igniters and proper ignition control,

is giving eminent satisfaction in all standard
engines. Its application is also practically essen-
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tial ill the case of a marine engine, where the

rocking of the vessel tends to operate against

the action of a hit-or-niiss governor.

Ignition.—In the matter of ignition, the

most important conditions are safety and re-

liahihtv. The use of the naked flame is olisolcte.

and that of the hot tiihe or hot head nearly so.

the latter heing still satisfactorily used in some
Ivpcs of oil engine.

The method almost tmiversally eiiiployed at

present is that of the electric spark. The neces-

sary current is derived cither from chemical or

storage batteries, or from small dynamos or

magnetos driven by the engine itself, and passed

through an inductive resistance or spark coil.

The efficiency and reliability of the igniter

devices now on the market leave very little to

be further desired in this connection.

Oil Engines.—As already stated, gasoline, oil,

and alcohol engines are essentially gas engines

having tlie additional accessories such as car-

buretters and vaporizers for converting the

liiiuid fuel into vapor prior to its admixture

with the air, and its introduction into the work-

ing cylinder. All of them are of either the

four-cycle or two-cycle type, and ignite their

charges either by hot head or by electric spark.

There is, however, one important exception to

this general rule, and that is the Diesel engine.

The Diesel engine was originally designed to

operate on solid, liquid, or gaseous fuel and to

ignite its charge by the heat of compression,

thus doing away with all ignited arrangements,

and establishing a truly ideal system of power
generation. It is of the vertical type, works

on the four-cycle principle, and has been chiefly

developed as an oil engine.

Its cycle of operations is as follows: Dur-
ing the charging stroke, air only is admitted to

the cylinder at atmospheric pressure and tem-

perature. On the return stroke, this air is com-
pressed to a pressure of aliout 500 pounds to

the square inch, and its temperature thus raised

to about 1000° Fahr. Then, at the instant

of the beginning of the power stroke, the fuel

oil is sprayed into the heated air in the compres-

sion space and instantly ignited. The admission

of fuel is continued for about a tenth of the

stroke, and the combustion maintained duriiig the

whole or a portion of this period according to

the action of the governor. .After the fuel

supply is cut off, the working substaiice expands
adiabatically during the remainder of the stroke

to a terminal pressure but slightly above that

of the atmosphere. The return stroke of the

piston exhausts the products of combustion in

the usual manner.
The unusually massive type of construction

required to apply the high compression pres-

sures, and to successfully withstand the severe

shocks of the resulting powerful explosions,

unfits it for service where a minimum of weight

is essential, but for heavy work, and especially

for driving electrical and pimiping machinery, it

is equal to any of the standard types of engine

on the market.
Alcohol Engines.—Any gas or gasoline en-

gine may be operated with alcohol by the use

of a suitable carburetter. This accessory is the

principal element which limits the use of alcohol

as a fuel, requiring to be kept at a much higher

temperature with alcohol than with gasoline.

On this account, it is very usual to start the

engine and run it with gasoline until the burner
is well heated, when the gasoline is shut off
and the alcohol turned on. For this purpose,
two types of carburetters are employed—the
duplex carburetters of the constant level or
float feed type, and the atomizing carburetters.

The alcohol engine has been develojied to a
greater extent in France and Germany than in

the United States. This is due to the fact, that

while the policy of the French and German
governmeiUs has always heeiv favorable to the
production of alcohol by distillation, a high
revenue tax has been the feature of American
practice up to April 1906. when Congress passed
the bill removing the tax on denatured alcohol,

thus i)lacing it upon the list of available fuels
for inlcrnal combustion engines. Under these
conditions, and the efTort to produce it cheaply
in large (|uiintities. great progress in the devel-
opment of alcohol engines, especially for marme
purposes, may be confidently expected in the
immediate future.

American practice appears to favor the use
of methyl alcohol, regardless of its disagreeable
odor, on account of its cheapness, while in

France, ethyl alcohol or spirits of wine is more
conunonly used on account of the prevalence
of the vineyard.

A satisfactory mixture, quite extensively
used, consists of

Ethyl go per cent 100 volumes
Methyl qo per cent 10 "

Hydrocarbon 0.50 "

This mixture added to an equal volume of
benzole forms the denatured or non-potable
alcohol commonly known by the trade name of
"eUctrine." It has a calorific value of 13,150
B. r.U.'s. and contains a hydrocarbon having a
boiling point about 400° Fahr.

Horsepower of Gas Engines.—Up to withirt

the last few years, a gas engine of 100 brake
horsepower was considered to be a very large
power generating unit of its class. The recent

discovery, however, of the suitability of blast

furnace gas, and other lean gases such as the

different kinds of natural gas, and producer gas.

for use in gas engines, has led to the develop-
ment of large engine units developing as high
as 7000 horsepower.

Up to the present time, the efforts of the
English and German manufacturers have been
the most active and successful in this direction.

The Crossley. Cockerill, Nurnberg, Oechel-
hauser. and Deutz engines represent some of
the standard types. Some of these—the Ameri-
can-Crossley. Nurnberg. and the Cockerill—are
also built in this country under United States

patents. They range in size from 500 to 7000
horsepower per engine unit, and are especially

designed to burn blast furnace, natural, and pro-
ducer gas.

Large engines of distinctively American con-
struction are, however, being gradually devel-

oped to a state of high efficiency by several

of the more prominent .\merican concerns. The
Westinghouse tandem engines of the single or
double crank type, are being built in units rang-
ing from 500 to 6000 horsepower, while those
of the Standard Gasoline Engine Co.. consisting^

of si.x-cylindcr units of the marine type, range
from 500 to 1000 horsepower.

L'sc and Economy of Gas Engines.—With a
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full appreciation of all their shortcomings, it is

safe to assert that the gas engine is the most
efficient and economical power generator of the
day. It is more portable than anj' other type
of prime mover, as exhibited by its application
to automobiles, reading machines, farming ma-
chinery, etc., and its cleanliness and adapta-
bility are making it the choice in many other
kinds of service heretofore performed by steam
engines.

Its use for marine purposes, even as a gaso-
line motor, indicates its ability to compete in

economy with the triple expansion steam engines
which are well known to be the most econom-
ical of their class. In this connection, it is

interesting to note that both in this country
and in Europe gasoline engines are being ex-
tensively used on torpedo boats, destroyers, and
other forms of naval craft, and points to the
strong probability of producer gas engine in-

stallations on the larger naval vessels in the
near future.

For stationary service, the producer gas
engine has fully demonstrated its economical
superiority over steam-engine plants of equal
power. The reasons for this superiority are
now very clearly understood. The steam engine
is an economical motor only when made in large

power units. In units of lOO to 500 horsepower,
operating under actual working conditions, the
coal consumption per brake horsepower hour
ranges from 2.4 to 4 pounds. With smaller
powers, present practice requires 5 or 6 pounds,
and the average for an ordinary working dis-

trict using a large number of small engines
ranges from 10 to 12 pounds of coal per brake
horsepower hour.

With producer gas engines, one brake horse-
power hour has been attained on one pound of
coal, and judging from present developments
such performance or better may be confidently
expected as that of daily practice in the near
future. See G.\s Producers in this Encyclo-
pa-dia.

The advantages of its use in connection with
electric power plants have been also satisfac-

torily demonstrated. One of the highest
authorities (Schoemburg) gives a comparative
estimate of the cost of equipping a mill with an
electric power plant for supplying direct cur-
rent to lamps and motors, the power furnished
during the day being 900 kilowatts, and that

furnished during the night 250 kilowatts.

The power systems compared are as follows

:

dynamos driven by steam engines ; dynamos
driven by steam turbines ; and dynamos driven
by suction producer gas engines. The follow-
ing figures give the first cost per kilowatt, and
the cost of operation per kilowatt, of each sys-

tem.

Cost of
Operation
per Kw.
Hour

First
Cost

per Kw.
Steam engines $135.00 1.44 cents
Steam turbines 104.50 1.30 "
Gas engines. "2.75 '-15 "

It will be understood, of course, that esti-

mates of this nature necessarily depend on local

conditions, and on the various assumptions
made, and that, as a general rule, the question

as to which system is best must be solved for

each particular case.

The chief limitations of the gas engine are
irregularity of torque and consequent variation
of angular velocity, and lesser capability of
adapting itself to varying loads, and especially to
extreme over-loads, than either the steam engine
or the steam turbine. The adoption of multi-
cylinder types of construction and the use of
large fly-wheels reduce the magnitude of these
defects to a minimum, however, so that in the
opinion of the best engineering foresight, the
internal combustion engine, in some one or more
of its various forms, is more likely to be the
prime mover of the future than any of its

present competitors.
Bibliography.—For further information con-

sult: Dugald Clerk. 'Gas and Oil Engines'
(New York 1905) ; Hutton, 'The Gas Engine'
(New York 1904) ; Lucke. 'Gas Engine De-
sign' (New York 1905) ; and the many valuable
and practical articles in the various trade jour-
nals and technical magazines.

WlLLI.\M MOREY. Jr., C. E.,

Consulting Civil and Mechanical Engineer, New
York.

Gas Holder. See G-\someter.

Gas Illumination, History of. The de-
velopment of gas lighting can properly be placed
to the credit of the 19th century. "Spirit of
Coal," produced by the distillation of coal, was
known as far back as 1739, and the attention of
Robert Boyle was called to this substance by Dr.
Clayton, bishop of Cork. Its properties were
studied and its inflammability and many of its

general characteristics were known at this time,
although an inflammable gas rising from the
surfaces of certain stagnant pools had been
noted as far back as 1659.

The first practical application of gas for
illuminating purposes was made in 1792. Wil-
liam Murdock, an English engineer, produced
gas by the destructive distillation of coal in iron
retorts and conducted it for a distance of 70 feet
through iron pipes and lighted and heated his
house in Redruth, Cornwall. Lebon in 1801
illuminated his house and garden in Paris by
gas produced from the destructive distillation

of wood. This method of illumination proved
a failure on account of the poor illuminating
power of the gas. In 1802 Mr. Murdock in-
stalled a plant for illuminating the foundry of
Watts & Bolton, near Birmingham, and a sim-
ilar installation was introduced in Manchester
shortly after this time.

Street lighting was introduced by F. A. Win-
zer (afterward changed to Winsor) in 1807 in
Pall Mall. Mr. Winsor promoted a company for
general gas lighting in 1809. and was granted a
charter by Parliament in 1810 for the establish-

ment of the London Gas Light and Coke Com-
pany, generally known as the Chartered Gas
Company.

In America David Mellville, of Newport,
R. I., was attracted by the developments made
along the lines of gas lighting in England, and
installed in his house, and in the streets in front

of his house, the first gas lights used in the
United States. This installation w-as made in

1806, his apparatus, with improvements, was
patented in 1813 ; and a general installation

made in several cotton mills and lighthouses.

Baltimore was the first city in the United
States to install gas lighting, in the year 1817,
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and since that time the growth of the gas light-

ing industry has proceeded uninterruptedly, for

its convenience and economy have been im-

pressed upon the public.

The original promoters of gas lighting en-

countered many difficulties. At the time of the

installation of gas pipes in the House of Parlia-

ment, it was stipulated by this body that no

pipes should be placed nearer than six inches

to any wood-work. Numerous explosions and
fatal asphyxiations caused by lack of experience

in handling the new substance are recorded.

The disagreeable and often injurious odor of

the products of combustion of the gas greatly

retarded its favor with the public. With the

increasing experience of gas engineers, the dan-

gers of explosions and accidental asphyxiations

w-ere eliminated. Considerable inventive genius

was brought to bear to remove from the room
the products of combustion, or to purify the gas

for the removal of those constituents which
gave the disagreeable products on burning.

Several means were proposed for accomplishing

these purposes. The most original improvement,

and one in use at the present time, was the in-

vention of Clegg, who introduced the use of

slaked lime for removing the sulphurous con-

stituents of the gas before it entered the holders.

A later development was that of Lanning, who
used ferrous oxide mixed with sawdust or

wood pulp to make it porous for the absorption

of the sulphur constituents. These methods are

to-day in general use. Many other methods, of

more or less value, have been proposed.

The illuminating power of a llame is derived

from the heating of solid particles to incandes-

cence, and the practice of gas illumination can

therefore be divided into two general princi-

ples.

1. Where the solid incandescent material is

supplied by the decomposition of the gas in

the process of combustion.
2. Where the complete combustion of the gas

is produced by the Bunsen burner, and a per-

manent incandescing material is supplied as a

part of the apparatus.

The latter method is what is generally known
as the Incandescent Gas Lighting system. The
original developments in gas lighting were made
on the first of these principles. The batswing

or fishtail flame was produced by releasing the

gas through a narrow slit, and its illumination

was produced by the incandescence of the solid

particles of carbon derived from the decompos-
ing gas in the flame. The Argand gas burner

is a modification of the old Argand oil burner,

and consists of a ring of small openings arranged

near enough together so that the gas flame is in

the form of a continuous cylinder, admitting air

to the inside and outside of the cylinder.

The Siemens-Lungren system, known as the

Regenerative system, consisted in applying to

the burner, gas and air which has been pre-

heated.

Prof. Bunsen, professor of chemistry in

Heidelberg, designed a burner to produce a

non-luminous flame with complete combustion,

and to give the maximum heating effect of the

gas. This was accomplished by so constructing

a burner that it will carry in and mix with the

gas a limited amount of air before it reaches

the point of combustion. The additional air

necessary to produce complete combustion is

drawn from the atmosphere surrounding the

flame. This type is known as the Bunsen
burner.

The experiments of Henry Drummond in

1826, in which he placed a solid stick of lime

in the oxy-hydrogcn flame, was the first sys-

tematic attempt at the development of what is

now known as the Incandescent Gas Lighting

system. The Drummond, or lime-light, was un-

til recently in general use for the production

of very high power lights, especially in theatres

and for stereopticon practice, etc. This system,

however, was not applicable to the ordinary con-

ditions of gas lighting. A modification of the

Drummond light was made by Tessie du Motay,
in which he substituted coal gas for the hydro-

gen in the ordinary Drunmiond oxy-hydrogcn
flame. A burner exhibited at the Crystal Palace

Electric and Gas Exposition in 1883, by Lewis,

was constructed with a platinum mantle sus-

pended over the flame, and designed to produce
a high incandescence. This mantle, however,
was unsuccesful, owing to the fact that it rapidly

deteriorated by the reducing action of the gas.

This burner was designed to operate with com-
pressed air.

Clamond about the same time introduced a

burner similar to the Bunsen type, in which he
placed a mantle made of threads of magnesia.

He also introduced an inverted pattern of burner
in which a basket or mantle was made of mag-
nesia threads held in a platinum basket. This
burner, like the Lewis burner, was operated by
compressed air, and was claimed to produce 4^
candles per foot of gas consumed, with a life of

from so to 60 hours. Mantles in modification of

the Clamond type were produced by C. B. Har-
ris, in which he moulded a refractory material

into sheets, pressed into the proper shape and
perforated in any desired pattern. Attempts
have also been made to make a mantle of asbes-

tos or similar non-combustible material, and sat-

urate this with a substance giving high incan-

descence.

The first commercially successful results ac-

complished in the field of Incandescent Gas
Lighting were made by Dr. Carl Aucr von
Welsbach, of Vienna. Welsbach's work in this

field began in 1880, in Bunscn's laboratory in

Heidelberg, where he was studying the rare

earths from a standpoint of pure chemistry.

His attention was centred on the oxide of

erbium. To produce a continuous light for

spectroscopic study he saturated a cotton fabric

with a solution of erbium, and after burning out

the cotton suspended the residual ash in the

flame. This produced an intense green light.

The idea occurred to Welsbach to utilize this

particular method for producing an ash fabric

of incandescing material in the ordinary Bunsen
gas flame. When this plan was communicated
to Bunsen, he replied : "It appears most improb-
able that the oxides could be made to adhere."

Welsbach, however, continued his experiments,

choosing not erbium oxide, but oxides which
would give a high white incandescence when
heated. His researches led him through the

entire field of the elements having stable oxides,

and certain oxides of the so-called rare earths

were found to give the most promising results.

The oxide of lanthanum made a perfect man-
tle in appearance and produced an intense glow
in the colorless flame of a Bunsen burner, but

the mantle was found to crumble to a powder
within a short tim.e.
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Dr. Auer tRen began experiments with a

view of mixing something with the lanthanum
which would produce a non-slaking body. In

1887 what is known as the lanthanum-zirconium
mantle was introduced. This mantle was made
by saturating a closely knit cotton fabric with the

proper mixture of zirconium and lanthanum
nitrates, burning out the cotton and leaving a
network of ash composed of the oxides of zir-

conium and lanthanum. These mantles gave 12

candle-power per cubic foot of gas consumed,
and lasted several hundred hours. To quote
Dr. Auer: "The sum of all these results ap-

peared encouraging, and I was audacious enough
to pronounce the endeavors of the gas engineers

to increase the illuminating power of the open
flame, as useless and vain ; for it was evident

that it was much more economical to renounce
the lighting power of the open flame and to

transform it into a Bunsen flame, and to get

those substances to incandesce in the very hot

pait of that Bunsen flame, by which method two
or three times the amount of light of an open
flame could be attained."

The invention was now called to the atten-

tion of the public, and Welsbach delivered nu-
merous lectures before the press representatives.

The invention was named the Incandescent Gas
Light by Mr. Seeps, editor of the Neue Wiener
Tagebliittcr. The announcement of the Welsbach
mantle was received with various comment, and
many prominent engineers refused to take the

matter seriously. Welsbach's confidence, how-
ever, was not shaken, and companies were
formed for the development of the industry

and the manufacture of the lighting fluid from
the rare earths. The services of Dr. Ludwig
Haitinger, an able chemical engineer, were
added to those of Dr. Auer in the development
of this work.

The increased efficiency of this method of

lighting, however, was not what had been ex-

pected, and the public refused to take it up.

The mantle rapidly deteriorated and required to

be rejuvenated. At that time it must also be

imderstood that these mantles were very fragile

and in the early stages of the work they were
delivered in the city of Vienna by a boy carry-

ing one in each hand, as they would not bear

the ordinary handling in transportation. The
tisual skepticism of the public in regard to new
inventions prevailed, and the commercial failure

of this enterprise seemed imminent. The Vi-

enna factory was closed and the plant and
laboratory sold. The American factory, under
the direction of Waldron Shapleigh, was still

producing with some success the lanthanum-
zirconium mantle.

Welsbach, however, was not discouraged by
these drawbacks, and devoted his entire atten-

tion to the development and improvement of

the mantle. In the early 90's he went before the

public with an entirely new mantle, which was
composed of 99 per cent thorium oxide and i

per cent cerium oxide. This mantle gave 24
candles per cubic foot of gas consumed. The
present system of manufacture of mantles is

entirely in accordance with this last invention

of Welsbach's, which consists in saturating cot-

ton fabric with the proper mixture of the nitrates

of thorium and cerium, burning out the cotton

fabric and tempering the mantle. It is then

coated with collodion and packed for the

market.

The development of the invention of Wels-
bach can be said to consist of three distinct

stages

:

1. The idea of saturating a cotton fabric with

a lighting fluid, afterward burning out the cot-

ton and tempering the ash.

2. The formation of the lanthanum-zirconium
mantle which gave about 12 candles per cubic

foot of gas consumed.
3. The thorium-cerium mantle, which gave

24 candles per cubic foot of gas consumed.
Various improvements have been made in

the Bunsen burner and a large number of de-

signs are now on the market : but the general

Bunsen principle is strictly adhered to and the

present Incandescent Gas Light is invariably

produced by applying the incandescing material

to the colorless Bunsen burner flame.

To show the wonderful development of the

Incandescent Gas Lighting System attention

might be called to the fact that the American
Welsbach Company manufactured in 1903

20,000,000 mantles ; the English Welsbach Com-
pany 10,000,000, and the combined Continental

companies 60,000,000 to 70,000,000.

The wonderful ability of Welsbach as a

chemist and inventor should also be noted,

from the fact that the chemicals used in the

production of the mantles were very rare and
almost unknown, and that he was called upon
to find the raw material for the production of

these chemicals, and to invent processes for

their extraction in a sufficiently pure state for

use. AH of this work was accomplished suc-

cessfully after years of patient, painstaking en-

deavor.
Within the past decade the decorative side

of gas-lighting has been all-appealing. The
primary idea of gas lighting was illumination,

but with a desire for greater comforts and more
luxuries in the everyda}' life has come the desire

for decorative effects. Globes, shades and domes
are now made in many varieties. Color schemes
of beauty are evolved, and artist and artisan

combine to lend decorative worth to shape, color

and treatment of the globe or shade which is

destined to add to the bare illumination of the

gas jet or the incandescent mantle.

Table showing efficiency of various systems

of gas lighting in use at the present time

:

Candles per Cubit Foot
System of Gas Consumed

Welsbach incandescent thorium-cerium man-
tle ; • • 22 to 24

Welsbach incandescent lanthanum-zirconium
mantle u to 12

Siemens-Lungren burner 5 to 6
Argand flame 3 to 4
Bray burner 3 to 4
Fish-tail flame ij4 to 3

Sidney M.\son,
President Welsbach Company.

Gas, Liquefied. The use of compressed
ammonia gas has reached large proportions

since 1890, and has proven a valuable aid in the

preservation of food, the refrigeration of malt
liquors, and the manufacture of ice. The intro-

duction of the use of anhydrous ammonia has
given great impetus to the manufacture of spe-

cial machinery adapted to its employment in

the departments named. Taken as a whole, its

manufacture may be classed as a distinct indus-

try. Although Prof. A. C. Twining, of New
Haven, Conn., had in 1850 received a patent for

an ice machine using ethyl ether, or other com-
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pressed gas, and had in 1855 a machine of one
ton capacity in operation in Cleveland, Ohio,
and although in 1867, and probably earlier, the

ammonia ice machines of Ferdinand Carre were
in active operation, this seems to have been the

first allusion in the census reports to compressed
gases, and no data are there given for them. At
the census of 1900 returns were made not only
for compressed or licjuefied ammonia (known
technically as anhydrous ammonia), but also for

sulphur dioxide, carbon dioxide, nitrogen mo-
noxide (known technically as nitrous oxide),

oxygen, and liquid air, the manufacture being

carried on during the census year in 30 different

establishments regularly devoted to this busi-

ness. In addition there were si.x establishments

reported in which liquefied gases were produced
as a subordinate part of the product, the major
part of the product being in some instances

other than chemicals. Besides, one idle estab-

lishment was reported. Taking the returns to-

gether, it is found that there were 27 establish-

ments devoted to this manufacture, producing
.$1,220,297 of products and giving employment to

251 wage-earners and $2,185,535 of capital.

Of these establishments 19, employing i8r

wage-earners and $1,650,094 of capital, were en-

gaged in producing liquefied carbon dioxide, and
the output for the census year amounted to

12,196,061 pounds, of a value of $708,864. In

addition, I establishment using carbon dioxide

in manufacture reported having produced and
consumed 165,000,000 pounds of this gas during
the year; but, though it was compressed, it was
not liquefied for use. There was employed in

the manufacture of the liquefied carbon dio.xide

reported above, 7,027 tons of magnesite. 2,01

1

tons of limestone, 774 tons of coke, and 4.771

tons of sulphuric acid, and among other prod-

ucts there were obtained 3,095,000 pounds of

Epsom salts, 3,278 tons of calcined magnesite,

and 5,000 bushels of lime. About 3,500,000 pounds
of the carbon dioxide reported came from fer-

mentation or from effervescent springs.

Ten establishments employing 52 wage-earn-
ers and $453,328 in capital were engaged during
the census year in producing anliydrous am-
monia, and the output for the year amounted
to 2,443,729 pounds, having a value of $448,157,

and there were consumed in this manufacture
2,148 tons of ammonium sulphate, 4,199.708
pounds of aqua ammonia, and 83,402 bushels of

lime.

Carhon Dioxide (carbonic acid gas, COi).

—

Carbon dioxide was liquefied by Faraday in

glass tubes as early as 1823, through the pressure
resultitig from the gas being set free from com-
bustion. In 1834 Thiloricr operated this method
on a much larger scale by the use of wrought-
iron cylinders in place of the glass tubes. He
discovered that by allowing the liquid to rapidly

evaporate the reduction in temperature was so

great that a portion of the CO2 became solid.

By moistening this solid CO2 with ethyl ether he
obtained a temperature of — 100° C. In 1837
Dr. John Torrey, of New York, liquefied this

compound in tubes and applied the liquid to

guns as a propellent. In 1844 Natterer invented
a pump by which very high pressures were ob-
tained, and through which the liquefaction of
carbon dioxide could be better accomplished
than by the self-compression method previously
used. In all these case when liquefying carbon
dioxide, the gas was not only subjected to pres-

sure, but it was also cooled. In 1869 Prof.

VV. N. Hill, at the United States naval torpedo
station, Newport, R. I., proposed the use of

liquefied COj in torpedoes. In June-August,
1873, he made more than 500 pounds of the ma-
terial, and the manufacture was continued at

the station at intervals for some years.

In a private communication, from John B.

Stobaeus, of Charles Cooper & Co., Newark,
N. J., it appears that he began the liquefaction

of carbon dioxide on a commercial scale in the

United States in July 1884, and put the product
on the market. The gas was generated from
magnesite imported froin Greece, by reaction

with sulphuric acid, and the by-product was
Epsom salts. The material was sent to the trade

in steel tubes weighing about 27 pounds each,

and these tubes were fitted with a valve, having
a conical seat, wliich was invented by Mr. Sto-

baeus. The books of this firm show that 1,188

cylinders, containing 14,256 pounds of CO:,
were produced in 1885, and 10,704 cylinders,

containing 128,448 pounds of CO:, in 1891. The
manufacture has smce been taken up by others,

and in addition to the method used by Mr. Sto-

baeus the carbon dioxide is now obtained by
burning magnesite, by which magnesia is ob-

tained as the by-product: or dolomite, by which
a cement is obtained as the by-product ; or mar-
ble or limestone, by which quicklime is obtained
as the by-product; by treating marl with sul-

phuric acid ; and by burning coke. The carbon
dioxide issuing from effervescent mineral
springs, and that produced in the fermenting
tubs during the brewing of beer, is also collected

and liquefied. In all of these processes the gaa
is washed and otherwise purified before com-
pression.

From the data given by Mr. Stobaeus it ap-

pears that the cylinders supplied by his firm

held 12 pounds of CO2 each. The American
Carbonate Company, of New York, advertise to

supply cylinders in two sizes, containing 10 and
20 pounds of COj, respectively, representing 600

and 1.200 gallons of gas, the net weight of the

cylinders being 27 and 70 pounds. Several of

the companies announce that the cylinders are

tested for a pressure of 3,700 pounds per square
inch.

Compressed carbon dioxide is used in charg-

ing soda water, mineral water, cider, beer, and
other effervescent drinks. By attaching a charged
cylinder of the gas, governed by a proper regu-

lating valve, to a barrel of beer or other beverage
the liquid is not only continuously charged with

the gas, but by the gas pressure the liquid is

forced to the point where it is desired to serve

it. By its use the old art of "krausen," which
consisted in adding to stored beer, as it was
being ca.sked or bottled, some beer in the first

stages of fermentation, has been displaced. Car-
bon dioxide is used in the manufacture of sali-

cylic acid and of many carbonates. It is pro-

posed for use as a medicinal agent by inhala-

tion and in baths; for raising dough in the

manufacture of aerated bread ; as a refrigerat-

ing medium; as a buoyant material in raising

wrecks or preventing disabled ships from sink-

ing; and for extinguishing fires, R. Ogden Dore-
mus having found that but 20 per cent of CO3
in the air of the locality where fire exists is

sufficient to arrest the progress of the flam°s.

It has been used by the government as a motive
power for automobile torpedoes.
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Anhydrous Ammonia.— This material is the
chemical substance ammonia (NHs) in a pure
and dry condition and in a compressed and
liquefied state, and it is manufactured by the
distillation of the ordinary 26° ammonia of
commerce in a suitable apparatus. This appa-
ratus, which should be of sufficient strength to
stand a pressure of 65 pounds to the square
inch, comprises a still, a condenser, three sepa-
rators, and a drier or dehydrator. The still is

heated by a suitable steam coil to a temperature
of about 212° F., when the ammoniacal
gas, together with a certain amount of water,
passes off into the first separator, which latter is

usually situated on the top, and forms an up-
ward extension of, the still. In this first sepa-
rator the greater portion of the watery particles

carried over are eliminated by a series of per-
forated plates, through the perforations of which
the gas had to pass, afid are returned to the
still through a dip pipe. From this first separator
the partly dried gas passes through a water-
cooled worm in the condenser, and then suc-
cessively through the two other separators to
the drier or dehydrator, where it is passed
through a set of similarly perforated plates to
those in the first separator, but having small-
sized lumps of freshly burnt lime placed upon
them, by which any moisture that may still re-

main in the gas is removed, and the completely
anhydrous product can then be passed into the
ammonia pump or compressor. It is found ad-
visable to work the still at a pressure above 30
pounds to the square inch, so as to admit of the
liquid being raised to a slightly higher temper-
ature than the boiling point of water at at-

mospheric pressure, without causing the water
to boil, the result of this being that the whole,
or practically the whole, of the ammonia will

be set free, while at the same time the least pos-
sible amount of the water will be vaporized and
passed over with the ammonia gas.

Or it may be obtained from ammonium salts

by heating them with lime and treating the gas
as above described. The salt usually employed
is ammonium sulphate. Aqua ammonia, or am-
monia water, is of different strengths, according
to the amount of NH3 dissolved in it, but the
standard strength has a specific gravity of 26°

Baume, and it contains 38.5 per cent by
volume, or 26.6 per cent by weight of anhydrous
ammonia. Thus 3.76 pounds of 26° ammonia
will be required to make i pound of anhydrous
ammonia. An excellent table of yields of
anhydrous ammonia from 26° ammonia is

given by Iltyd I. Redwood. The ammonium sul-

phate or sulphate of ammonia of commerce is

reckoned as containing 25 per cent of anhydrous
ammonia.

It is believed that some at least of the owners
of ice machines produce the anhydrous ammonia
that they employ, either in originally charging
their machines, or in making good any loss

which may take place, but there are no returns
on this point. It appears also that there is some
anhydrous ammonia imported, the report on
*The Foreign Commerce and Navigation of the
United States" from the Treasury Department
placing this at 14.210 pounds, having a value of
S.T.S/O for the year 1891, but the data for such
imoortations as may have occurred in other
years of the past decade do not appear sepa-
rately.

Although Fourcroy and Vauquelin and, at

about the same time, Guyton de Morveau, an-
nounced that they had accomplished the lique-
faction of am.monia gas, it is believed that, as
they had no suitable means for drying the gas,

they failed to obtain the anhydrous ammonia.
It was first certainly liquefied by Faraday in

1823, and it was not long before it was being
produced in considerable quantities. Larkin and
Scheffer began the commercial manufacture in

St. Louis, Mo., in 1879.
Anhydrous ammonia appears, as stated above,

to have first been used for refrigeration by
Ferdinand Carre in his absorption machine, but
it was not long before it was employed in com-
pression machines of the type invented by
Perkins and Twining, based on the refrigerating
principle, w'hich was demonstrated by Doctor
Cullen in 1755 ; and although it has had to com-
pete with ethyl ether, carbon dioxide, sulphur
dio.\ide, and air, it is to-day the material which
is most largely used in ice machines, and this

is the principal use for this substance, though
recent researches indicate that other uses will

soon be found for it in chemical manufacture
and in other arts.

Sulphur Dioxide (sulphurous acid gas,

SO-)-— This substance is produced by burning
sulphur in air or oxygen, i pound of sulphur
giving 2 pounds of sulphur dioxide. It was
liquiefied by Monge and Clouet about the begin-
ning of the 19th century. The liquefied sulphur
dio.xide is now a regular article of commerce,
and is sent into the trade in glass "siphons" and
in iron flasks, as being a convenient means of
transportation and storage of the substance for
use in chemical laboratories and in manufacture.
The liquid has found some use in ice machines.
The substance is used as a reducing agent, as a
bleaching agent, and as a disinfectant. Hardin
states that at present (iSgg) "about 4.000,000
kilogrammes of this liquid are being prepared
annually."

Nitrogen Monoxide (hyponitrous ' oxide,
nitrous oxide, laughing gas, NiO).— This body
is prepared by heating ammonium nitrate to a
temperature not exceeding 258° C., when the
gas is evolved. It is carefully purified, well
washed, and then compressed in steel cylinders.
This gas was first liquefied by Faraday in 1823.
The Lennox Chemical Company began the lique-
faction_ of the gas for the trade at Cleveland,
Ohio, in 1883. The exhilarating properties of
the gas were discovered by Sir Humphry Davy,
who was the first to inhale it, in 1809, and it

then received the name of laughing gas. It is

now used as an anaesthetic agent in minor sur-
gical operations, especially in dentistry, its use
for this purpose having been suggested by Dr.
Horace Weils, and it was first applied by him
in the extraction of a tooth at Hartford, Conn.,
II Dec. 1844.

Oxygen.— This gas, as commercially supplied
in the compressed condition, is produced by
heating potassium chlorate mixed with black
oxide of manganese. It is sold in the market
for use in medicine by inhalation, when it is

usually mixed with nitrous oxide, essential oils,

and other bodies which are believed to possess
therapeutic qualities. Liquid oxj'gen is not
known to be produced commercially except as
referred to under liquid air, but it was the first

of the so-called permanent gases to be liquefied,

this having been independently effected by Pictet
and Cailletet in 1877.
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Liquid Air.— Atmospheric air is a mixture
of approximately 21 per cent of oxygen ami 78
per cent of nitrogen by volume, with ninety- four
one-hundreilths of 1 per cent of argon, about
four one-hundrcdths of I per cent of carbon
dioxide, and variable quantities of water vapor,
ammonia, and other bodies, according to locality

and conditions. After 1823, when Perkins
erroneously believed that he had liquefied air,

numerous unsuccessful attempts were made to
accomplish this result, but in 1877 Raoul I'ictet

and Louis Cailletet, working independently in

Switzerland and in France, achieved the result

on a small laboratory scale, and it was later re-

peated by VVroblewski, Olszewski, and Uewar,
who improved the methods so as to notably in-

crease the yields, and in 1893 Dewar froze air

into a clear, transparent solid. The litjuefaction

of air on an industrial scale began about this

time with the invention of the machines of
Linde, Hampson. and Tripler, and later those
of Ostergrcn and Purger, Dewar, Kuhn, Chase,
Code. O'Dohertj", Johnson, and others.

The methods may be classified as the cascade
method of Pictet, Cailletet, Wroblewski, and
Onnes; tke self-intensive motor method of Sie-
mens, Kuhn, and Johnson ; the conntercurrent
free-expansion system of Linde, Hampson,
Tripler, Ostergren, and Burger; and the
self-intensive work method of the American
Liquid Air Company, known as the Ala system.
Enimcns states that the principal features of the
method to effect the liquefaction of air on a com-
mercial scale were clearly described in the speci-

fications of British patent No. 2064, granted to
Charles William Siemens in 1857.

Owing to the complex composition of air,

several different products are obtained by its

liquefaction, notably liquid oxygen and nitrogen
and solid carbon dioxide. Pictet has invented
a separator by which these bodies may be rapidly
separated for use, and there is thus drawn off

at —70° F., solid carbon dioxide; at —290°

F., commercial oxygen gas of 50 per cent
purity ; at —296° F., oxygen gas of 99 per
cent purity; at —300° P., liquid oxygen and
nitrogen gas of 95 per cent purity; at —310°

P., nitrogen gas of gg per cent purity; at —312°

P., liquid air; and at —316 F., liquid ni-

trogen.

While many commercial uses for liquid air

have been proposed, it is not known to be so used
at present. It may, however, be now looked
upon as a source of oxygen which promotes
combustion and enables man to obtain high
temperatures and high illuminating power, but
it is not yet proved that this method of heating
and lighting can compete economically with
electricity. Liquid air docs enable man to read-
ily obtain low temperatures, which can be use-
fully employed in chemical operations, and a
continually extending use may be looked for in

this direction. Elihu Thomson has pointed out
that it may find a useful application in increasing
the efficiency of conductors of electricity.

Chlorine.— This gas, whicli may be produced
by the action of muriatic acid on black oxide of
manganese or by the electrolysis of common
salt, is produced commercially abroad in the
liquid state, but no returns are made of it in
this country. It is used in chemical manufac-
tures and for bleaching .>7k1 disinfection. It is

sent out to the trade in iron cylinders.

Gas, Manufactured, in America. To re1att>-

the entire hislcjry c,{ the industry nf gas-lighting

it is necessary 10 go back im further than the
beginning of the 19th century. Moreover, this

statement is just as true concerning other coun-
tries as it is in relation to the United States,

for while William Murdock, of England, and
Philippe Lebon, of France, began to investigate

the possibilities of manufacturing and distrib-

uting illuminating gas distilled from bituminous
coal late in the iJ^th century, it was ])raclically

the dawn of the iqth century before these ex-

periments has resulted so successfully as to es-

tablish the practicability of the project. As the

question as to whether the credit for the dis-

covery of gas properly belongs to Murdock or

to Lebon is still unsettled in the minds of sci-

entists if is useless to attempt to discuss it in

such a brief review of the gas industry as this

must be.

So far as we have any record the first use of

illuminating gas in the United States was in

1806. when David Melville, of Newport, R. I..

lighted his house and the street in front of his

residence with gas made by him upon his prem-
ises. This was fully one year before the first

public gas-lighting experiments were given in

England, although Murdock claimed to have
lighted his place in Old Cumnock with gas
manufactureci by himself, a little less than nine

years prior to the Newport experiment. In Mel-
ville's case, however, the question of prior in-

vention was scarcely considered. Encouraged
by his success in a project that was purely orig-

inal with him, he continued to improve upon
his process until, in 1813, when his apparatus

was so nearly perfect that he decided to patent

it. A year or two later he undertook his first

big contract, which was to light the cotton mill

at Watertown, Mass. This being successful he
applied his gas invention to the lighting of an-

other mill at Providence, R. I., and, in 1817. he
introduced his system in the illumination of
lighthouses.

It was from these small beginnings that the

present great industry of gas manufacture in

America has grown. It was a slow growth at

first, but, gradually, as the apparatus for its

manufacture improved, and man's knowledge of

the physical laws involved became more accu-
rate, it began to show a more rapid increase.

The first company regularly established to man-
ufacture gas was chartered in Baltimore, Md.,.

in 1816. In 1822, Boston adopted the gas sys-

tem of lighting. In 1823, a lighting company
was organized in New York, and during the

next three years gas was introduced in New
York city, Brooklyn, and Bristol, R.I. In

183s, the New Orleans Gas-Light Company
was chartered to manufacture the new il-

luminant, and these were the pioneer com-
panies in the United States. From 1835,

however, the organization of such corporations
continued with great rapidity, until almost every
progressive city in the country was provided

with a gas-lighting plant. In 1859, according to

the statistical tables prepared by the ".'Ameri-

can Gas-Light Journal." there were 297 com-
panies in the United States, working with a
capital of $42,861,174, supplying a population of

4,857,000, through 227,665 private meters, while

the extent of the growth of the industry from
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i860 to 1900, which, while they fall below those

given in the "Directory of American Gas Com-
panies," have been pretty generally accepted by
persons looking for a conservative estimate.

According to the census statistics, therefore,

there were in the United States, in 1900, no
less than 877 gas establishments ; their capital

invested was in excess of $567.000,000 ; the value
of their products aggregated $75,716,693, of

which amount $69,432,582 was received directly

from the sale of gas. The figures of the 12th

census show an increase of nearly 84 per cent,

in the amount of gas sold during the last dec-

ade of the 19th century, and while it is impos-
sible to give anything like an authoritative

statement of the number of premises at present

supplied in all parts of the United States, there

is little reason to believe that the estimate

which places the aggregate at more than 2,000,-

000 is an excessive one. Several years prior to

the census year it was reported that there were
134,447 premises supplied with gas in the State

of Massachusetts, and more than 153,500 prem-
ises in the city of Philadelphia alone.

As the Philadelphia gas-works is operated by
the city it has records which are open to the

inspection of the historian. Moreover, as its

history is typical of that of other early plants

established to supply gas to the consumer, its

story is an excellent illustration of the develop-

ment of the gas corporations of that day. The
first attempt to manufacture gas in Philadelphia

was made in 1S15. At this time it was proposed
to use wood, but the experiments failed. From
that day, therefore, the matter was dropped un-
til the winter of 1S26-7, when several influen-

tial citizens appeared as advocates of a project

to erect gas-works and light the city with gas
made from coal. Although favorably regarded
in many quarters the proposition was defeated
owing to the strong opposition of other Phila-

delphians of high standing, all of whom claimed
that the introduction of gas would be dangerous
to the life, limb, and health of the people. Un-
able to overcome such a tide of popular dis-

approval of the scheme, the project was dropped
until 1835, when an ordinance providing for the

construction and maintenance of gas-works and
the distribution of gas was finally passed. Ac-
cording to the provisions of this ordinance, stock
was issued to the amount of $100,000, and it

was estimated at the time that the lighting of

the entire city would require the operation of
some 20,000 burners, each capable of consum-
ing an average of four feet per hour. The plant
was so fully completed as to be put into opera-
tion in 1836, and, in 1837, 17.000.000 cubic feet

of gas was distributed. 6,816 private burners,

and 301 public lamps being supplied. Compare
this record of the first year's operations with
that of the census year, when the sales in Phila-

delphia aggregated 7,055,559,210 cubic feet, at

an average of $.0761 per 1,000.

The story of the development of the New
Orleans Gas Company shows a similar growth.
In 1830, the company had an output of 7,300,000

cubic feet, at $7 per l.ooo; in 1840. the product
had increased to 20.075,000 cubic feet, but the

price was unchanged ; in 1850, the output was
53.562,000 cubic feet, at $5 per 1,000: in i860.

132.418,000, at $4.50 per 1,000; in 1870, 236,-

468,000, at $4. The effect of the panic of 1873
was to cause such serious depression in every

line of business in New Orleans that gas sales

were naturally reduced, so that, in 1880, they

amounted to only 230,296,000, at $2.70 per 1,000.

The period between 1880 and 1890 saw a change
in the candle-power, the gas which had pre-
viously been about 16.5 being raised to 33. Thus
while the record of sales for 1890 shows a con-
sumption of only 181,497,000 cubic feet, the in-

crease in the candle-power made the total illu-

minating value of the gas sold in 1890 equal to

fully 363,000,000 cubic feet of the gas sold in

1880.

It was in 1837 that seven of the prominent
citizens of Cincinnati procured a charter for

the purpose of making and selling gas in that
city. In 1843, the capital of the company was
nominally $100,000, although it is scarcely prob-
able that even so much as half that sum had
been expended in building the works and the
hi.s; miles of mains through which they operated.
In the beginning, $3.50 per i.ooo was the price
charged for gas in Cincinnati ; in 1S46, it was
reduced to $3 ; in 1854, to $2.50, and since that

time it has enjoyed periodical reductions until

the present day, when it is sold at the price

of 75 cents per 1,000 cubic feet. On I Jan.

1847, the company had 546 meters and 192 pub-
lic lamps in use, these being supplied through

32,487 feet of main pipe, ranging from two to
eight inches in diameter. In New York, the

story is a similar one, for while the first com-
pany was started with small facilities, to fur-

nish a few thousand meters and a comparatively
small number of public lamps, the system had
been extended to meet new requirements, until,

in 1900. the annual sale of gas in New York
aggregated 18.180,821,125 cubic feet, or 27.1 per
cent, of the total sale of the entire country.

The rate in New York during this census year
was $0,905.

In the early days in the history of gas man-
ufacture in America, soft or bituminous coal

was practically the only material used. In some
sections of the South gas was manufactured
from rosin and pine-wood, and, during the War
times, when the existence of the blockade made
it almost impossible to obtain coal, nearly all

the towns were glad to employ these materials
in the making of gas. Compared to the old-

fashioned whale-oil lamps and the tallow dips,

even the wood-made gas seemed like a bril-

liant illuminant, whereas the best gas of that
day— that which was manufactured from the

soft coal— bore only a remote comparison to
that which is sold at the present time, the
soft coal gas having an illuminating value which
was approximately not more than from 15 to 17
candle-power.

It was about this time that M. Tessie du
Motay, a Frenchman, and Professor T. S. C.

Lowe, the famous American aeronaut, began
their independent experiments in the manufac-
ture of gas by the dissociation of steam in

contact with incandescent carbon. The result of
these two series of experiments, both of which
were conducted in the United States, was the
discovery of Du Motay's cupola-retort system,
and the development of the generator-super-
heater system of Prof. Lowe, the latter being
the most important of all inventions that had
yet affected the manufacturer of gas thus, as

may be seen, it was to America that the world
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owes the discovery and development of the
water-gas system of ligliting.

The introduction of the two new systems of
gas manufacture was an event of vital importance
to the industry. The Municipal Company of
New York was the first to construct a large
plant under the Du Motay system. By this

process non-luminous water-gas was generated
in cupolas, carhurttted with oil vapor, and
passed through retorts externally heated, the gas
thereafter heing condensed and purified by proc-
esses very similar to those of coal-gas and other
water-gas systems. Important as tliis improve-
ment was. it was the Lowe process— covered
by patents dated 1872 and 1S75— that was ac-

tually the basis of the modern water-gas sys-

tem. It covers, broadly, the use, in connection
with a generator in which non-luminous gas is

made, of a super-heater, or fixing-chaniber, fired

by internal combustion, the comlnistible being
the gases which are formed during the process
of "blowing up ;" that is, during and from the
passage of air through the fuel in the generator.

The fuel used in this generator is hard coal, or
coke. The air is blown through it at a high
velocity, which raises the fuel to a condition of

incandescence, which fits it to dissociate the
steam that has been admitted during the gas-
making period. Lowe's process also covered the
introduction of oil, or other enriching sub-
stances, into the non-luminous gas, and the fi.K-

ing of this oil Ijy passage through the super-
heater. The first attempt to introduce the Lowe
system was made at Phenixville. Pa., in 1873.

.'\ few months later, the inventor himself erected
his apparatus at Conshohockcn, Pa., and at Co-
lumbia, Pa.

The method which is now used in the making
of water-gas is the double superheater, or im-
proved Lowe apparatus, which was developed
by the United Gas Improvement Company, the

owners of the now-lapsed Lowe patents for the

greater part of the country. Of course, many
modifications of the two water-gas systems have
been made and patented during the past quarter
of a century, but none of tlu-m have been of so

much importance as to deserve special attention,

and while the first years of the fight for the in-

troduction of water-gas was waged against the
most bitter antagonism on the part .of the coal
gas interests, the product of the later inventions
was so much superior in every way to the old-

time coal-gas, that its growth, after it had once
obtained a foothold, was very rapid. In 1880
there were less than go water-gas plants in the
United States— about 75 of the Lowe type and
12 of the Tcssie du Mntay type, to be as exact
as possible— but in 1890 the number had ex-
tended to such an extent that there were no less

than 260 of the Lowe plants and fully .30 of the
Du Motay plants in operation. By that time
every city in the United States that could boast
of a population of more than 400.000 had intro-

duced water-gas, wholly or in pirt. while all

but si.x of the cities with more than 50,000 in-

habitants had gas made by one of these proc-
esses. Since 1800 the ratio of water-gas as com-
pared to coal-gas has further increased until

the former now represents fully 75 per cent of
the total product of the country. The largest
water-gas plants in the L'nited States are the
Tessie du Motay plants in Xew York and Balti-

more, and the Lowe plants in Chicago, Boston,
Providence, and the 25th Ward Works, in Phila-
delphia.

The victory of the water-gas interests was
due to perfectly logical causes for each of the
many arguments which finally obtained for the
system such widespread adoption was based
upon a demonstrative point of advantage. Its in-
fluence upon the mind of the consumer, how-
ever, was lar.gcly due to its advantage in the
matter of candle-power. \\'hercas the coal-gas
averaged about 15 candle-power, the water-gas
that is sold is of candle-nowcr varying from 22,
which is probably the minimum, to its J5 candles
in Pcnsacola. .u in Xew Orleans, and .30 in N'ew
York, and with a probable average throughout
the country of from 25 to 27 candles. Compare
this, from a luminating point of view, with the
conditions existing in England, where here are
some companies that are chartered to furnis*!! gas
of 14 candle-power, and where not over s per
cent of all the gas manufactured is in excess of
17 candle-power. In its ratio of purity the
.•\merican water-gas is equally fortunate. The
English law, for example, permits 20 grains of
sulphur in forms other than sulphuretted hydro-
gen, and three grains of ammonia for every hun-
dred cubic feet of gas, whereas the average of
sulphur per 100 cubic feet of gas sold in the
L'nited States is seldom as great as 12 grains,
while of ammonia there is only the merest trace.

In one long series of analyses, which extended
over a period of fully 10 years, it has been
shown that the gas manufactured by this par-
ticular city contained less than 10 grains of sul-
phur per 100 cubic feet, and practically no am-
monia.

If it had not been for the development of
the water-gas process the industry of gas man-
ufacture in .\merican would not improbably
have been doomed. The invention of this new
system came at a day when the gas manufac-
turers were already trying to devise means of
competing against cheaper oil and tlie improved
oil lamps, A few years later the electrician ap-
peared, and his coming had a most disastrous
effect upon gas-making companies and the value
of their shares. The introduction of the water-
gas system, however, and the development of
the irpprovements which followed its introduc-
tion, have been the factors which have enabled
the gasman to hold his own. .Mthough in some
respects electricity furnishes a more desirable
light, the high candle-power of water-gas makes
it a cheaper illuminant, unit for unit, than the
cheapest incandescent electric lamp. Thus,
while the introduction of electric lighting sys-
tems has made some inroads into the use of
gas for street lighting, and, to some extent, has
reduced the sale of gas to the private consumer,
practically all of the losses that may be traced
to such .sources have been offset by the fact
that so many other uses have been found for gas
besides that of illumination. The gas stove for
heating and cooking purposes, the gas-engine,
and the many other mechanical devices for the
utilization of gaseous fuel are developments of
this idea, and this branch of the business has
grown so rapidly that fully 60 per cent of all

the gas produced in this country is now used for
fuel purposes. Then came the Wclsbach lamp,
the invention of Auer von Welsbach of Vienna,
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which made the illuminating power of the best

burners from live to seven times greater than

before, and this so cheapened gas that it once

more placed the gasman in a position where he
could compete with the purveyor of electric il-

lumination.
As the American gas business stands to-day

it is in every sense of the word a home industry,

being one of the domestic industries which is

entirely independent of foreign countries for the

material which it uses. When the New York
Gas Company was incorporated in 1823 it made
its first gas from oil ; later rosin was used, and,

by i860, it was distilling English coals. Dur-
ing that period most of the companies imported
the material from which their gas was made.
Most of it came from England. Finally, how-
ever, they began to use the product of the Amer-
ican mines and it was soon found that none of
the soft coals that could be used for gas-making
purposes was superior to the bituminous coals

mined in this country. The making of water-

gas called for no further importations. In view
of the substances from which it is made— an-

thracite and petroleum— there is no country in

the world that can produce better materials than
the United States, and while, up to a few years

ago, cannel-coal was imported from Scotland
and Australia for the enrichment of coal gas,

beds of such coal, equal to any in the worlds
have since been found in the United States. So,

too, as to the meters and clay retorts, which
were once imported from Europe. Years ago
they were supplanted by American-made goods
and the gas concerns never had any that gave
better satisfaction. During the early years of
the gas lighting business— in fact, up to 1870—
lime was the purifying agent used by American
manufacturers to the almost complete exclusion
of other materials. About 1880, however, the
use of oxide of iron was introduced. To-day
more than three-quarters of the gas made in the
United States is purified by this agent.

To tell the story of the birth and develop-
ment of the gas industry in America without
reference to the municipal ownership and man-
agement of gas proprieties would be impossible.

Because of the dissatisfaction which was cer-

tain to exist in view of the monopolistic privi-

leges enjoyed by some of the companies under
their old charters, such things as legislative in-

vestigations and judicial injunctions were inevi-

table. In some places relief has been sought in

the adoption of municipal ownership. Of course,
it may be admitted that the charters granted
during the early days were extremely favorable
to the companies. It must be remembered, how-
ever, that gas-making was then an untried field

and that some inducements were necessary to

tempt capital to enter such an uncertain indus-
try. As the result important concessions were
offered in the form of exclusive franchises, etc.,

but since it has been shown that the business ,is

a safe and profitable one legislation has been far

more exacting.

Gas, Natural. Early History.-— Natural gas
is chietij' a natural combination of carbon and
hydrogen, which is only about 60 per cent as

heavy as air. and is highly inflammable. Its ex-
istence has been known since the earliest records

of the human race as a curiosity. Perhaps the

earliest historical record of the use of natural
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gas is that of the Apollo Oracle at Delphi in

Greece, about one thousand years before the
Christian Era. The Chinese are credited with
the practical application of this fuel to the

evaporation of salt brine for centuries.

The fire worshippers on the shores and is-

lands of the Caspian Sea, Russia, and those of

Punjab, India, have preserved a continuous
flame in their temples, caused by a steady flow
of natural gas for centuries. In after years it

caused the deadly explosions in the deep coal

mines in Europe and America, being known
to the miner as fire damp. Its existence

in the United States has been known since

the first white men crossed the divide and
explored the Ohio River watershed, as the
Indians invariably conducted them to these
natural vents, and, setting fire to them, viewed
the effect with a semi-religious veneration.
The discovery of vast reservoirs, sealed up
in the porous rocks of the United States
and Canada, is of recent years. The artesian
driller, searching for salt brine, knew ot us
presence since the first wells were drilled on the
western flank of the Appalachian uplift; after

ward the driller in search of petroleum en-
countered it, but by both of these early pros-
pectors it was considered a source of danger
and annoyance. It frequently caught fire, caii.s-

ing loss of life and destruction of the drilling

outfit by a sudden outburst.

The earliest economic use of natural gas
known in the United States occurred in 1821,

when it was used for the illumination of the
village of Fredonia, N. Y. A well one and one
half inches in diameter was drilled to a depth
of 27 feet near a noted gas spring and for many
years supplied the village with 30 street lights.

In 1838 a water well dug at Findlay, Ohio,
encountered such quantities of a foul smelling
gas that it was abandoned for the original ob-
ject. It was subsequently covered up and con-
veyed to a house near by and utilized for domes-
tic fuel and lights for nearly 50 years.

About the year 1S41, natural gas was found
in a well near Charleston. W. Va., which also

supplied salt brine, from which it was separated
and for many years used as a fuel for making
salt.

More or less natural gas was developed in

the rush to find petroleum in the valley of Oil
Creek in the winter of 1859 and the year fol-

lowing.
One of the first attempts to employ natural

gas for fuel purposes was at a well drilled at

Erie, Pa., in 1868, which was soon followed by
many others ; these wells were only 600 feet

in depth and supplied from one to three fam-
ilies each. Titusville, Pa., enjoys the distinction

of installing the first modern equipped natural
gas plant, as well as the first well drilled for pe-
troleum. This plant was constructed during
1872, 13 years after the first oil well was drilled

by Col. Drake.

During 1873 natural gas was introduced into

many of the villages of Butler and Venango
counties for light and fuel, being supplied from
wells drilled not far distant in prospecting for

petroleum. In the year 187,:; the first long line

(17 miles in length) was built; the pipe used
was 654 inches in diameter, supplying the nat-

ural gas produced from the Harvey well at

Larden Mills, in Butler County, Pa., to a large
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mamifacturing plant known as the Etna Iron were thoroughly overhauled for leaks and the

Company on the Allegheny River, a few miles new pipe afterward used was heavier and of

above Pittsburg. In the lo years that followed larger diameter, being supplied with heavier
slow progress was made in the actual use of thimbles or improved rubber-packed joints. In

the known gas wells; many were utterly ruined the cities and towns larger distributing mains
by pulling the casing and allowing the inflow of are used and a greater number of regulators
water, which gradually scaled up the rock and secured— thereby maintaining a more even
prevented the flow; this was after a struggle for pressure— throughout all the changes in con-
years. Others were allowed to escape into the sumption, due to changes in temperature,
air for years. There seemed to he an uucer- I'roduclion of Natural Gas in Ihc i'nitcd

tainty in the minds of all, as to the lasting Stales.— No other country enjoys the luxury of
properties of this natural product. natural gas to the extent of the people of the

In the year 1876 the lar.cre Haymaker well United States. It is used in Canada and in a

was drilled in at Murraysville, Pa., and was very limited way in England, Germany, Ru-
not utilized until the year 1883, when its prod- mania, Galicia, Russia, Persia, India, China,
uct was piped to Pittsburg. By the close of and Japan, but all these countries combined use

!883 a number of pipe lines were supplying only 2 per cent of the known worUl's produc-
Pittsburg and the Beaver Valley with natural tion of this efficient and convenient fuel,

gas from a number of good gas wells drilled in leaving 98 per cent to be consumed by the

Washington. Beaver and Butler counties. Dur- people of the United States. The total value
ing May 1SS5, the first natural gas well from of the natural gas produced and sold since its

the deep Speechly sand was drilled, seven miles introduction, commercially, in the United
south of Oil City, Pa. During the same year States, in 1872, up to the close of 1904, was
the remarkable deposit of natural gas in the $.195,298,090. The following table is compiled
Grapeville pool, near Grecnsburg, Pa., was also from the reports of the United States Geological
found. Survey and shows the value of the production

These numerous natural reservoirs at this of natural gas in the United States from 1872

period with their initial pressure seemed to to the close of 1904

:

convey the impression that it could be found in

almost any locality and that the supply was
practically inexhaustible.

In 1885 the large natural gas fields near
Findlay, Ohio, became prominent and the year
following large wells were also found in In-

diana. These latter developments seemed to

give additional assurance of its unlimited sup-

ply.

In Pennsylvania, Ohio, and Indiana immense
yuantities of gas were consumed in the most
wasteful manner and in the extravagant dis-

play, whicn in numerous instances turned night
into day. The effect upon witnessing mile after "Esiimatcd
square mile illuminated by the burning of es-

caping wells and torches produced an impres- .Assuming that 8 cents per i.ooo cubic feet

sion long to be remembered. This extravagance was the average price for this period, this value
and waste were not realized until many of the should represent 4.941.226.100.000 cubic feet in

then known fields began to show a serious de- amount. If it were possible to confine this im-
cluie in the rock pressure and, knowing the mense quantity in a tank whose end was one
original pressure, it was a simple calculation to square mile in area it wotdd require to be .^,36

show that a large percentage of the quantity of miles in length. Its heating value would equal

natural gas originally contained in the natural 247,561,000 tons of coal. Large as this quantity

reservoirs had been withdrawn and that some- seems, it is quite probable that it does not repre-

thing must be done to stop the waste. Even sent one half of the actual quantity taken from
then the reforms were slow and gradual and the earth's rocky reservoirs since the discovery

many companies became bankrupt. It was not of petroleum. The early (and in some cases the

until the general introduction of the gas meter in more recent practice) in developing petroleum

1890 and 1891 that economy in its use by the fields, was to allow large quantities of natural

consumer was inaugurated. Formerly the na- gas to escape unconsunied. It is often found
tural gas was sold by the size of the orifice in the strata above that containing the petroleum

through which it was delivered without regard and at thousands of oil wells it has been per-

to the manner of its combustion and use. The mitted to exhaust itself into the air.

metre made it to the interest of the consumer I'aluc of Natural Gas and Petroleum and
to use this convenient fuel in an economical Their Combined I'alue, by Stales, in 1903.—
manner. It is estimated that under the metre Tlie combined value of natural gas and pe-

system a saving of fully one half the gas re- troleum produced by 20 States and Territories

quired to accomplish the same results was made, amounted, in 1903, to $1.30,509,410, which is

Another economical improvement introduced greater by $28,462,637 than $102,046,773, the

consists of shutting in the wells when their flow combined value in 1902. Of the combined value

is not required: their closing or opening being for 1903, 27.4 per cent is the proportion fur-

regulated by telephone from a central office, nislied by sales of natural gas and 72.6 per cent

The wells are also more carefully watched and is the proportion furnished by the sales of pe-

the salt water removed by pumps, instead of by troleum. The value of all the coal produced in

blowing out as formerly. The pipe lines the United States in 1903 was $503,724,381. In

Year
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1902 the proportion of the value of the natural shut in and the gas held in the rock when not

gas to the petroleum produced was as 30.2 per in use.

cent to 69.8 per cent, a comparative decrease in The reservoirs in which natural gas is usu-

1903 of 2.8 per cent. These two products are so ally found stored when pierced by the drill, are

intimately connected in the strata and methods composed of porous sandstone or limestone. In

of development, that their separate and com- some cases a limited quantity of the gas has
bined value by States for 1903 is appropriate and been found in shales, but this gas may be re-

interesting, garded as having gradually accumulated from

State

Pennsylvania
Ohio
West Virginia
Indiana
Texas
California
New York
Kansas
Kentucky and Tennessee
Colorado
Louisiana
Indian and Oklahoma Territories
.Arkansas and Wyoming
Missouri and Michigan
South Dakota
Illinois

Total

Value of
Natural Gas

$16,182,834
4.479.040
6,882,359
6,098,364

21,331
104,521
493,686

1,123,849
390,601
14,140

1,000
2,460
7,070

10,773
3,310

$35,815,360

Value of
Crude Petroleum

$18,170,881
26,234,521
20,516,532
10,474.127
7,517,479
7.399.349
1,849,135
988,220
486,083
431,723
416,228
142,402
62.720
4.650

$94,694,050

Value of Nat'tral
Gas and Crude

Petroleum

$34,353,715
30,713,561
27.398,891
16,572,491
7,538,830
7,503.870
2.342.821
2,1 1 2,069
876.684
445,863
416,228
143,402
65,180
11,720
I0.77S
3.310

$130,509,410

The States that produce large quantities of
natural gas, as Pennsylvania and West Vir-

ginia, distribute it to the adjoining States by
a system of pipe lines, so that in some instances

the natural gas consumed in a town or city is

produced over 200 miles from where it is con-

sumed. Ohio is conspicuous in the table be-

cause it consumed much more than it produced,
while West Virginia produced much more than

it consumed.
Natural Gas Wells and Structural Condi-

tions of Strata.— There is a great variation in

the depth of natural gas wells, owing to the
diversity of the strata in which the product ex-
ists and the changing position of the underlying
rocks with reference to the general surface.

Some natural vents have produced natural gas
in considerable quantities and have proved the
incentive for drilling down to the original reser-

voirs, from which the gaseous fluid was escap-
ing. Other gas wells have been discovered in

drilling wells for oil or salt brine. Some of the
most important gas fields have been located by
expert geologists, who have traced out the sum-
mits of the anticlinals, or rock waves, for many
miles from surface exposures of the strata.

The depth of wells varies from 250 to 3,000
feet, while their diameter varies from 2 inches
up to 8 inches; their output, or open flow, varies
from 500 cubic feet per day to 35,000,000 cubic
feet per day; their shut in, or rock pressure,
varies from i to 1,500 pounds to the square inch
in extreme cases, while 300 to 400 pounds to the
square inch and a volume of 1,000,000 cubic feet

per day is considered a very fair well. In
many of the deeper wells, two or more reser-
voirs of natural gas are often found. Tlie cost
varies from a few hundred dollars in the shal-
low shale districts to $10,000 in the deep wells
in West Virginia. All large wells are usually
tubed and a packer set just above the gas
sand ; the top of the tubing is held by clamps
attached to bolts that are anchored and a heavy
gate valve attached, so that the well can be

the underlying rock formation. Almost invari-
ably the large reservoirs have been developed in
the strata on or near the crests of the anti-
clinal or rock waves, while petroleum has been
generally collected on the lower horizon; and
frequently salt water is found at a still lower
level. Sometimes, however, the gas fields are
entirely isolated from the petroleum producing
areas. There are three leading requisites neces-
sary for the accumulation of natural gas in
merchantable quantity. These are as follows

:

1. An open or porous strata capable of stor-
ing the gas under pressure, generally sandstone
or limestone.

2. A slate or shale covering of this porous
strata to seal in the upper surface and the frac-
tures of the strata saturated with natural gas.

3. A sufficient flexure or relief of the strata
to enable the separation of the salt water and
the petroleum from the natural gas, which is

almost invariably found in the higher portion of
the strata.

These gas reservoirs have been accumulating
for ages the gas they contain, gradually reach-
ing the maximum pressure.

Original Pressure.— The original pressure of
natural gas reservoirs has been found in many
cases equal to the hydrostatic balance, or, in
other words, to the weight of a column of water
equal to the vertical distance between the reser-
voir and the surface of the ground. Allowing
2.3 feet for each pound, or about 43 pounds to
the hundred feet, a reservoir at a depth of 1,000
feet should show 430 pounds rock pressure
per square inch. This hydrostatic pressure
has been equalized to a certain extent by a
large number of minute vents that have permit-
ted the escape of the lighter hydrocarbons to the
surface. These vents are of common occur-
rence throughout the Appalacliian gas field from
northwestern central New York to central
Tennessee and along the great Cincinnati uplift
from central Kentucky to northern Ontario.

Tlipse vents have during past ages allowed
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the Ras to escape in immense quantities, amount-
ing to uiimimbercd millions of cubic feet, so that

the supplies from which we are now drawing
are presumably but a small fraction of what has

been produced in the earth.

Record of Natural Gas IFells.— There were
15,689 wells producing gas at the beginning of

1904. The total number of wells drilled for

natural gas in 1904 was 3.095 and of this num-
ber 566 were unproductive, amounting to 18.3

per cent.

In the following table will be found the num-
ber of wells producing natural gas at the close

of 1903, togetlicr with the number of unpro-
ductive or dry holes completed in the latter

year, by States. The number of feet and miles

of pipe lines from 2 inches up to 36 inches

diameter in use at the close of 1903 is also given

by States, as reported by the United States

Geological Survey.

out increasing the size of the main lines, many
of the large companies have erected powerful
compressing plants in convenient localities.

Many of these plants are models of mechanical
engineering skill. The compressors are, in

many cases, operated by large internal combus-
tion engines of from 500 to 1,500 horse-power
each. About 9 cubic feet only of natural gas is

required to develop one horse-power and 1,000
cubic feet of natural gas at a pressure of
compressed to 270 pounds, by consuming 33J4
cubic feet, or y/s per cent, where very close to

double this quantity is required if the natural
gas be consumed under boilers and the steam
used in condensing engines. There are very
few known fields outside of Kansas, Indian and
Oklahoma Territories, that have not been more
or less depleted. The deep sand reservoirs in
southwestern and central Pennsylvania and
those of West Virginia should keep up a fair

State
Producing.

Dec. 31, 1903

Pennsylvania
Ohio
Indiana
West Virginia
New YorK
Kansas
Kentucky
Tennessee
California
Colorado
Texas
South Dakota
Missouri
Illinois
Arkan<;.-iE

Wyominff
Indian and Oklahoma Territories

Total

Wells

1.915
:,5-3
;.5i4

1,099

707
Ofif)

1-3

38
3
18

5

13,689

Xon-producing
Holes Drilled

in 1903

126
62

242
43
1

1

66
3

566

Total Pipe Laid to Dec. 31, 1903

Feet

53.886.301
27.876,583
34.838,053
18,224.176
7.413.194
-,598.720
747,385

900
347.668
7*5.760
149.336
26.950
38,015
45,618
60,000

500
4.700

149,333.859

Miles

10,205.74
5,279.66
6,598.01
3.451.55
1.404. 01

1,060.34
141.55

.17

65.8s
14. 35
28.28
510
7.20
8.64
11.36

.01

.89

28,282.71

Exhaustion of Natural Gas Rcscr~'oirs.—
Many of the original natural gas fields have
been practically exhausted and a large number
of the producing companies have had to seek

new localities, where a fresh supply could be
secured. This has been often accomplished by
drilling deeper wells in more remote regions.

The original gas fields adjacent to Pittsburg

have been practically exhausted ; most of the

supply now comes from the deep natural gas

sands of southwestern Pennsylvania and West
Virginia, distant from 80 to 100 miles. The gas

pressure in the original pool in northwestern
Ohio is practically exhausted. That of central

Indiana has only about 15 per cent of the origi-

nal pressure and volume remaining. The newly
developed field in eastern central Ohio has re-

cently supplied a large and increasing quantity

to the inhabitants of that State. West Virginia

has, for the past ten and more, especially in

the last four years, supplied a yearly increasing

quantity of natural gas to Ohio and Pennsyl-
vania. New York and Ohio have also been
supplied by Pennsylvania. In all the natural

gas fields it requires a constant drilling of new
wells and connecting them to the main lines to

keep up the supply, which is constantly being
depleted. Owing to the decrease in pressure at

the wells and the desire to deliver large quanti-

t'.es of natural gas to distant consumers, with-

supply for many j'ears to come. As there are no
virgin fields now known to exist it will be im-
possible to continue the present enormous sup-
ply for a long period of years in the future.

What may result from the deeper drilling of

wells in localities where structural conditions
are favorable, is a problem for future deter-

mination.
Occurrence, Geological Horizons, etc.— In

the United States the principal sources of nat-
ural gas are located on the west slope of the
great Appalachian uplift, extending from New
York through Pennsylvania and West Virginia
to southern central Kentucky, with a consid-
erable portion of southeastern Ohio, also along
the northern portion of the great Cincinnati
uplift in northwestern Ohio and central In-
diana and southeastern Kansas. There has
been recently developed an important natural
gas field in eastern central Ohio. These areas,

briefly described, produced in 1903 99.5 per cent
of the value of the entire output of the Unite.-!

States.

In California, Texas, Louisiana, Colorado,
South Dakota, and Alaska gas is found in geo-
logically more recent rocks, but no attempt is

here made to correlate the rocks of one field

with those of another. In the Mississippi val-

ley to the eastward natural gas occurs almost
universally in rocks of Pala;ozoic age, extending
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from the highest Carboniferous down at least

as far as the Trenton limestone, a distance of

over 9,000 feet. The rocks vary greatly in

thickness from place to place, so that no one
section can be regarded as typical of all parts

of the region. The 50 gas-bearing horizons
known are coinposed of very different material,

ranging from the coarser sandstones of the
Upper Carboniferous and Catskill period to the
finer sands of the Middle and Lower Devonian,
the limy sands of the Silurian period, the crys-

talline limestones of the Ordovician, and the
crystalline sands of the Cambrian period.

Uses.—Natural gas is used principally as a
source of heat and light in the domestic ser-

vice. It is employed extensively in industrial

establishments for many purposes, notably in the

generation of steam, in the manufacture of glass,

puddling of iron, in roasting ores, in heating
furnaces, in the manufacture of steel and pot-

tery ; it is also utilized as a source of power
in the gas engine, used in drilling and operating
oil and gas wells, and in pumping oil, and as a
general source of power for all purposes. The
heat value stored in natural gas is greater than
that caused by any artificial combination of car-

bon and hydrogen, and is a perfect fuel as it

issues from its original rock-sealed reservoirs.

No preparation is necessary for its combustion
and no residue is left. It is not affected by
ordinary temperature and it is easily distributed

by pipes to points of consumption. It is a

most economical source of light and power,
and an ideal household fuel. Lampblack is the

only commercial article that is made directly

from natural gas.

lUiiminating Properties.—The illuminating

properties of natural gas vary in different locali-

ties, because of the difference in the percentage
of the heavier hydrocarbon, ethane (C^Ha). All
the natural gas found adjacent to petroleum
fields has a larger proportion of ethane than
the gas farther removed, and therefore the

candlepower is considerably greater. Ordinary
natural gas, if consumed with a common tip at

the rate of 7 or 8 cubic feet per hour, will

yield about 6 or 7 candlepower. In an ordi-

nary Argand burner with chimney, it will give
about 13 candlepower in consuming 5 to 6 cubic
feet per hour. When natural gas is consumed
in contact with a mantle of alkaline earth
(thoria, etc.), the result is the cheapest and best

illuminant known. When the price of natural
gas is 25 cents per 1,000 cubic feet, and 50 can-
dlepower is obtained from a consumption of 2'-j

cubic feet per hour, the cost per candlepower
per hour is only 0.00125 of a cent.

Doiucslic Consumt'tion.—There were 630.000
domestic consumers of natural gas during 1903:
and it is estimated that in the western portions
of New York and Pennsylvania, in central and
western West Virginia, and in Ohio, Indiana,
and Kansas, not less than 4,500,000 persons re-

ceived the benefit of natural gas used as a fuel

and an illuminant. Over 8,000 manufacturing
establishments were also supplied.

The introduction of natural gas into the

household, for which it is eminently fitted, has
been accomplished without personal inconven-
ience or loss of life, except in very rare cases.

The risk from fire is less than when wood and
coal are used. There have been some cases of
asphyxiation w'hen a stove has been burned in

a room without a flue connection, as it has been
found by experiment that combustion under
these conditions is imperfect, especially so as

the air in the room becomes more and more
saturated with carbonic acid and the vapors of
water, the result being the formation of poison-

ous carbonic oxide.

Calorific Value.— The calorific or heat value

of natural gas varies slightlj' in different locali-

ties, as the amounts of carbon and hydrogen
vary. Those natural gases which contain the

highest percentage of carbon give the best re-

sults in evaporating water. The standard used

in measuring the evaporation of water is called

the British thermal unit, written B. T. U., and
is the amount of heat necessary to raise I pound
of pure water 1° F. at or near 39° F., which is the

temperature of the maximum density of water.

The quantity of air necessary for the perfect

combustion of natural gas varies from 10.4 to

10.8 parts of air to I part of natural gas. A
number of tests have fully demonstrated that

when ordinary care is taken in burning natural

gas under boilers in actual service, I cubic foot

of natural gas will do the work equivalent to

the evaporation of I pound of water from and
at 212° F. Since 20 cubic feet of ordinary nat-

ural gas weigh I pound, i pound of natural

gas will evaporate 20 pounds of water, while,

under similar conditions, I pound of petroleum
will evaporate only 16 pounds of water, and I

pound of good coal will evaporate but 10 pounds
of water ; therefore 10 cubic feet of natural gas

or one half a pound is equal to one pound of

good coal. In fact in a number of tests with a

Klein or a Kirkwood burner, .87 cubic foot of

natural gas has evaporated i pound of water
from and at 212° F., which will make 17,400

cubic feet equal to one ton of good coal. The
actual heating effect of natural gas as a fuel

approaches much nearer the theoretical result

than when coal is used. The price paid

by the domestic consumer for natural gas

varies in localities, ranging from 13 to

27 cents per 1,000 cubic feet. The consumers
near the supply pay less than those farther

off. Manufacturers pay less, ranging from
6 to 18 cents per 1,000 cubic feet. About
20,000 cubic feet of natural gas will equal
one ton of good bituminous or anthracite

coal. If we assume the average price to be 22
cents per 1,000, then $4.40 worth of gas will

produce the same heating effect of one ton of

good coal delivered in the bins — to which must
be added the expense of shoveling it into the

furnace and the removal of the ashes, as well as

the inconvenience of the necessary dust and
dirt which invariably accompanies a coal fire.

The Natural Gas Engine.—Natural gas, as

applied to the internal combustion engine, has

caused a complete revolution in the methods of

securing power throughout the gas belt. It

has in nearly all instances superseded any other

source of power in pumping petroleum wells.

In some instances this has been done by substi-

tuting a gas cylinder for the steam cylinder,

using the same engine bed. The economy in

the use of natural gas and the dispensing with

the costly and troublesome boiler, with its con-

stant attendant, has brought it into great favor

for all sources of power, from a I horse-power

up to 1,500 horse-power engine.

The following table gives the equivalents of
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natural gas and coal for both the gas and steam
engine per indicated horse-power per hour:
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of gas poisoning comparatively common are
numerous, particularly in Europe, where many
dangerous industries are established that are

here unknown. A partial list of these includes

poisoning from muriatic acid gas (HCl), oc-

curring in factories in which soda, glass, and
colored wools are made or handled ; from salt-

petre gas (NOaH, NOjH), which is found
in fireworks factories, and from sulphurous acid

gas (SO2), which causes trouble in wool-dyeing
factories, in paper manufactories, in making
sulphuric acid, in sugar-making, and in disin-

fection. Ammonia gas (NH3) also frequently

causes poisoning; and chlorine (CI), bromine
(Br), iodine (I), in gaseous form, may all

cause fatal poisoning. Formaldehyde gas

(CH2O), which is being widely employed as

a disinfectant, is a violent poison. Sulphuretted
hydrogen (HaS) is a severe poison, 6 per cent,

in the air constituting a menace to health.

Practically all of these gases possess distinctive

odors sufficient to give warning of their pres-

ence. It is, however, a matter of immense
moment to realize that there are gaseous poisons

that are destitute of any odor whatever. The
most important of these are carbon dioxide

(COi) and carbon monoxide (CO), both of

which are odorless gases in the degree of con-

centration sufficient to cause serious poisoning.

Carbon-dioxide poisoning occurs in crowded
halls, in theatres, in closed cars, in tunnels,

etc., when the normal proportion of this gas

is disturbed by oxygen consumption and carbon-

dioxide production, the resulting poisoning be-

ing from a combination due to these two factors.

(See Carbon Dioxide.)
Poisoning from carbon monoxide (CO) is

not frequent in this country, except by the

medium of illuminating gas, of which it is an
important constituent, but where old-fashioned

stoves without vents are used, and where there

is insufficient air to convert the CO to CO3, this

form of poisoning is not uncommon.
Poisoning by illuminating gas is extremely

common, occurring both by intent and acci-

dentally. The character of the poisoning and
its mode of treatment will vary with the com-
position of the particular variety of illuminating
gas that may be inhaled. The so-called "water-
gas" is particularly rich in CO. The leading
symptoms of this form of poisoning are, in the
beginning, headache, with sense of pressure in

the temples, ringing in the ears, flashes before
the eyes, beating of the temporal arteries, diz-

ziness, and perhaps unconsciousness. If the
breathing of the gas continues, dangerous symp-
toms develop. There is marked redness of the
skin, with unconsciousness ; the blood is bright-
red—a marked contrast to the dark blood with
blueness of the skin seen in carbon-dioxide
poisoning. Occasionally there are cramp-like
convulsions. The pulse is at first full and
strong; later it is thin and small. The breathing
is slowed, and becomes a kind of snoring.
Vomiting is common, and occasionally the
vomit is drawn into the lungs and causes the
additional symptoms of suffocation. The pa-
tient may die in deep slumber. The diagnosis
is not simple, but the chief signs are the red-
dish face, the snoring breathing, the absence of
alcoholic breath, and perhaps the slight odor
of gas in the room. The treatment should be
energetic. The patient should be brought into

fresh air at once, the clothing loosened, and hot
bottles applied to the extremities. Active rub-
bing of the skin with coarse towels, mustard-
water applications to the extremities, and arti-

ficial respiration should be instituted. The
breathing of camphor vapor, or well-diluted am-
monia gas may stimulate the breathing. So
long as the heart beats there are hopes of re-

viving the patient. The injection into the rec-

tum of large quantities (2 quarts) of hot salt

solution (iio°-ii8° F. ), a teaspoonful of salt

to a pint of water, is of great service. Small
quantities of whiskey (pi ounce) may be
added to this. The transfusion of salt solu-

tion into the veins is sometimes necessary, but
should be performed only by the medical prac-
titioner.

Gas Producer. The primary requirement in

using any form of fuel is its conversion into

a gas ; but whether the gas thus obtained is

combustible, i.e., possesses heating value, or

otherwise, depends upon the nature of the fuel

from which it is derived, and upon the method
of gasification employed.

In most fuels, the chief combustible elements

are carbon (C) and hydrogen (H), which are

present in a great variety of chemical combina-
tions and physical characteristics. When these

fuels are completely burned, the products of

combustion contain only carbonic acid (CO2)
and water (HjO), with nitrogen (N) and
some of the oxygen (O) of the air supplied for

combustion, all of which are incombustible.

But when the fuel is incompletely or partially

burned, the products of combustion will also

contain varying quantities of carbon monoxide
(CO), various forms of hydrocarbons (CHy),
hydrogen, and sometimes tar and smoke as the

products of distillation, all of which are com-
bustible or have a heating value.

Fuels may be burned by either grate or direct

firing, or after conversion into gaseous form.

The ultimate object of direct firing is the at-

tainment of_complete combustion in close prox-
imity to the fuel bed, by vaporizing, distilling,

gasifying, and completely burning the fuel ele-

ments within the same chamber. It is well

known, however, that the processes of vaporiza-

tion and distillation absorb heat only, and, there-

fore, it is advantageous to separate them from
the point at which the combustion of the gases

takes place, and where high temperatures are

developed by the heat evolved, as is accom-
plished by the use of a gas producer or gen-

erator.

Generation of Producer Gas.—In the gas
producer, the processes of vaporization, distilla-

tion, and gasification, result in the generation of

a combustible gas, which is led away to a sep-

arate combustion chamber in which it is subse-
quently burned under conditions more favorable

to a full realization of the heat value of the

fuel', and the attainment of high temperatures
absolutely unattainable by any other method of

firing.

It should be clearly understood, however,
that the use of a gas producer does not enable
the generation of a greater quantity of heat than
may be obtained by direct firing. Even when
the producer is closely connected to the furnace
so as to utilize the sensible heat of the gas, a
loss of energy of from 15 to 20 per cer.t. of
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the calorific value of the fuel is sustained; but

notwithstanding this loss, practical experience

has very satisfactorily demonstrated that the

gas producer accomplishes, with much less fuel,

results equal to those obtained by direct firing,

and has made possible metallurgical operations

impracticable by the latter method.
The advantages of gas firing over direct

firing will be better understood by a general

knowledge of the manner in which producer gas

is generated.
As already stated, the products of the in-

complete combustion of a fuel contain various

combustible elements which arc susceptible of

with carbonized fuel; the H being derived
from either the fuel, or the decomposition of
the moisture in the air supply when it comes
in contact with the glowing carbon, so that the
theoretical form CO j 4- C + heat := 2CO, be-

comes H.O + C + heat = H, + CO.
When uncarbonized fuels such as soft

coals arc used, the products of distillation of
the raw fuel in the upper zone of combustion,
consisting cliietiy of hydrogen and the hydro-
carbons—marsh gas (CH.) and olefiant gas
(CsHi), will become mixed with the products
of gasification in the zone below, thus affecting

the quality of the gas, so that in order to raise
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Fig. I. Sectional Diagram, Siemens Gas Producer.

being burned at a higher temperature than that

of the original combustion, and producer gas is

simply the product of an incomplete coinbustion

of a fuel in the generator.

The oxygen of the air admitted to the pro-

ducer comes in contact with the incandescent

carbon of the fuel and forms a certain amount
of incombustible carbonic acid gas (CO.).
The heat evolved by this reaction is absorlx^d

by the CO) thus formed and by the nitrogen

of the air supplied. These gases ascend and
yield their heat to the fuel above and bring it

to the point of incandescence, so that the CO1
first formed is brought in contact with this

glowing carbon, and taking up an additional

quantity of carbon is converted into combusti-

ble carbon monoxide (CO).
If this gas is generated with dry air in con-

tact with fuel free from impurities, it will con-

tain all the nitrogen of the air, and will be,

appro.ximately, composed of carbon monoxide
(CO), 34.7 per cent.; nitrogen (NO), 65.3 per

cent, by volume, and will possess a heating
value of about 118 British Thermal Units per

cubic foot.

In actual practice, however, it usually con-

tains a certain amount of CO1. a little hydrogen
(H), and the nitrogen (N) of the air blast used

the percentage of the combustible elements in

the final product, it is necessary that as much
as possible of the CO ; first formed should be
converted into carbon monoxide (CO).

Air when passed over incandescent carbon
(C), gives minimum CO< at a temperature of
about 1900° Fahr. ; therefore, the higher the
temperature of the producer, and the greater the

surfaces of the fuel exposed to the contact of

the ascending gases, the greater will be the pro-

portion of CO: converted into CO. Further-
more, the formation of CO is greatly affected by
the character of the fuel and the depth of the

fuel bed, so that, the greater the depth of

the fuel bed. and the more porous and finely

divided the fuel, provided it does not offer too

much resistance to the passage of the air or

gases, the greater will be the percentage of CO
formed.

Other things being equal, the higher the

temperature of the producer, the greater will be

the amount of fuel gasified per unit of time, but

as this depends largely upon the air supply,

an increased air supply signifies more rapid com-
bustion, greater velocity of the gases through
the fuel bed, briefer contact of the gases with

the fuel. and. therefore, indicates that a greater

depth of contact is reciuircd if it is desired to
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maintain a given quality of gas witli a low

percentage of CO;.
It is important to note that wet coals re-

tard the development of high temperature in a

gas producer, on account of the great heat losses

sustained through the high latent and specific

heats of the vaporization of water, and also,

that for like reasons, carbonized fuels work at

a higher temperature than uncarbonized fuels.

Another condition which affects the percentage

of combustibles in the gas is the presence of

steam in the air supply. Blowing with air alone

introduces a large amount of inert nitrogen

which tends to dilute the gas and reduce its

calorific value. On the other hand, the use of

steam increases the percentage of combustibles

by adding hydrogen and decreasing the amount
of nitrogen, thus increasing the calorific value of

the gas, reducing its exit temperature, and pre-

venting clinkering.

The use of steam does not, however, result

in the production of a greater amount of heat.

The heat is simply transferred from the gen-

erator to the furnace by the more potential heat

value of H, instead of the less efficient, though
greater sensible, heat in the gas itself. Yet,

an excessive amount has its disadvantages, as it

tends to reduce the amount of CO and increase

that of CO and H, thus reducing the per-

centage of combustibles in the gas and lowering

its calorific value as shown in the accompany-
ing table, which gives the analysis of different

gases produced with excess of steam in mod-
erate and large quantities.

Volume Excess of Steam
of Gas Moderate Large

COa 5-3° 8.90

CO 23-50 16.40

CH, 3-3° 2-55

H 13.14 18.60

Types of Gas Producer.—The various gas-
producer arrangements are represented by two
general types: (i) The Siemens gas producer,

which operates without artificial blast, and is

typical of the older producers; and (2) the

Taylor producer, equipped with a rotative ash
table and operating with a forced steam blast,

and representing the later developments in this

line.

Fig. I shows a vertical section through a
Siemens gas producer and regenerator furnace.

It consists of two essential parts—the gas pro-
ducer proper in which the raw fuel is converted
into a combustible gas, and the furnace with its

regenerators or chambers for storing the waste
heat of the flame, given up to the incoming air

and gas. As the air is drawn into the producer
through the firebars A, a certain quantity of
the water contained in the trough B is vaporized
by the heat of the fire above, and mixing with
the air, is drawn with it into the fire. The
necessary indraught of air, and the pressure
required to cause the gas generated in the pro-
ducer to flow into the furnace, is obtained by
means of the vertical uptake C. usually built

of brick ; the horizontal iron tube D, of relatively
large diameter; and the vertical tube E, leading
to the gas flue F of the furnace. By this
arrangement, as the hot gas rises from the
producer and passes through the tubes, it is

considerably reduced in temperature, thus ren-
dering its density much greater at the furnace

end than at the producer, and thereby causing

a suction and an indraught of air at the latter.

Fig. 2 shows a vertical cross-section of a

Taylor producer charged with anthracite coal.

The incandescent fuel is supported by the bed
of ash put upon the rotative ash table A, before

firing, and kept there con.stantly as an essential

feature in the successful operation of the pro-

ducer. The rotative ash table has a greater di-

ameter than the bosh B, and is placed at such a

distance below the latter that upon being re-

volved, the descending ash forms its own slope

at an angle of about 55°, and is discharged uni-

formly by gravity over the periphery of the ash

table into the sealed ash pit C.

When operated regularly, the line between
the ash and the fuel is kept always about six

inches above the cap D of the central air pipe E,

Fig. 2. Vertical Cross-Section, Taylor Gas Producer.

thus allowing the fire to come in contact only

with the brick lining, so that all the iron work
is protected from the heat. The height of the

fire line is maintained by grinding or revolving

the ash table once every six or twenty-four

hours, according to the rate at which the pro-

ducer is worked.
The air blast is furnished, usually, by a

steam jet blower, but a fan blower may be used
If more convenient, and a pipe from some aux-
iliary source of steam run into the vertical air

pipe to supply the steam required for softening

the clinkers and maintaining the proper tem-
perature of the producer.

The producer as shown is equipped with a

Bildt continuous automatic feed device F, con-
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sisting of a rcccivinjf hopper G. which sur-

mounts the main storage magazine //, the com-
munication between the two being regulated by
a horizontal rotary register /, operated by a

lever. The distributor plate K is suspended be-

low the main magazine, and supported by a steel

shaft L. which passes upward through the

storage cylinder. Both the hood of the distrib-

utor plate and the inverted conical ba.se of the

magazine are water-cooled, the tendency of the

cooling water and the location of the plate above

the gaseous current, tending to facilitate the

discharge when using strongly caking coals.

The receiving hopper is rotated by means of a

worm wheel and worm attached to the upper
end of the shaft, and the distributo Dlatc is

rotated by ineans of the radial arms and hub of

the receiving hopper, which are also keyed to

the steel shaft. A hand-wheel nut upon the

threaded end of the a.xis affords means for

adjusting the distance between the distributor

considered in connection with gas-engine work,
form the principal parts of two general but

well-defined systems of gas production—the

pressure system and the suction system.
In the pressure system, the air required for

combustion and for the generation of the gas is

supplied to the gas producer under pressure,

and the gas generated is delivered under pres-

sure to the engine using it.

In the suction system, both the passage of the

air through the producer, and the introduction

of the producer gas into the cylinder of the

engine, are effected by the suction or aspiration

caused by the forward stroke of the piston.

Although the pressure system is composed,
usually, of more cumbrous apparatus, and re-

quires more space, it possesses greater elas-

ticity than the suction .system for meeting varia-

tions in the quality of fuel, and greater capa-

bility for utilizing different kinds and cheaper

grades of fuel. It is also the belter for use with

Fig. 3. Prussiifc t»;is I'roducer System.

plate and the coal reservoir, and this adjust-

ment together with the variable speed secured

by means of the stepped cone pulley M. permits

of a ready control of the rate of coal dis-

charge. E.xperience shows that the use of feed-

ers equipped with distributing plates not only

tends to reduce the amount of furnace wear,

labor, and repairs, but also results in a great

reduction in the coal consumption.
The following table gives the average anal-

yses by volume of the gas produced by the two
types of producers:

European American
Siemens Anthracite Bituminous

Constituent Gas Gas (Jas

Carbon monoxide (CO).. 23.7

Hydrogen (H) 8.0

MarshgasCCHj 2.2

Carbonic acid (COa) 4.1

Nitrogen 62.0

loo.o

Types of Gas Producer System.—The Tay-
lor gas producer embodies in its structure and
method of operation the principal features of the

successful producers of the modern type, which
are applicable to the production of gas from
different fuels for various purposes, and when

27.0
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separate steam generator is not absolutely neces-

sary.

For smaller equipments, or those employed
for operating engines up to 500 horsepower,

single producers are generally considered suf-

ficient, but the larger equipments require two or

more producers, which may be varied in design

and arrangement.
In the operation of a plant of this type,

the gases generated in the producer enter the

superheater and economizer. In the latter, the

air blast of the producer travels in a direction

opposite to that of the blower, and the gas pass-

ing through the wash-box deposits a large por-

tion of its extraneous matter. The economizer
also contains the seal arrangement against the

gases stored in the holder and present in the

other organs of the plant. From the wash-box,
the gas passes into the scrubber, the compart-

appear to be more expensive than those operated
with hard coal, and when the price of

anthracite does not exceed that of soft coal more
than $1.00 per ton, it is advisable to employ
a hard-coal plant. When coke is used, it should
be in small pieces of about one cubic inch ; as

the tendency of large-size coke is to give a weak
gas. When coke is used instead of anthracite,

one-third more, by weight, of the former should
be taken as the fuel consumption.

Suction Gas Producer System.—Fig. 4 shows
the general arrangement of the several organs
of a suction plant : A, represents the producer

:

B, the evaporator ; C, the scrubber ; and D, the

receiver. The plant operates as follows

:

The gases generated in the producer pass
through the evaporator, which is simply a small
multitubular boiler, and serves to utilize the
sensible heat of the gases for evaporating the

Fig. 4. Suction Gas Producer System.

ments of which are filled with coke. Here the
gas is showered by water sprays, and still

further purified by the removal of any tar,

sulphur, or ammonia that may be present prior
to its introduction into the purifier where the
final purif>'ing operations are performed. From
ihe purifier the gas passes into the holder, which
stores a supply sufficient to start and run the
plant for several minutes, but the main function
of the holder is to regulate the pressure, and
care for variations in the consumption and mix-
ture of the gases.

The drip pots and drainage pipes are ver>'

essential parts of the plant and are suitably

placed as shown, while the hot water issuing
from the top of the producer is carried by suita-

ble pipes to the holder.

In the pressure systems all of the following
named or similar materials may be used for
fuel : Anthracite and bituminous coals, lignites,

coke, charcoal, wood, peat, and tanbark. Good
anthracite coal is the best when convenience of
operation is the primary consideration. When
bituminous coals are used, preference should be
given to those of the semi-bituminous class.

According to general experience, soft-coal plants

water. The vapor thus obtained is conducted
through the pipe E, to the ash-pit of the pro-
ducer, by the suction caused therein by the
action of the engine piston, while at the same
time, the gases pass from the evaporator to the
scrubber filled with coke. As these gases rise

through the interstices of the coke, they come
in contact with the descending washing water,
which not only takes up and thus removes the
dust brought over from the producer, but also

purifies the gases of ammonia and any other
impurities which the water will absorb. From
the scrubber, the purified gas passes into the
receiver. The diameter of the receiver is rela-

tively large as compared with that of the suction
pipe of the engine, and thus prevents the pulsa-
tions which would otherwise be caused by the
strokes of the engine piston, between the re-

ceiver and the producer.
Usually, in the smaller plants, the producer

is provided with a charging hopper of sufficient

capacity for holding enough fuel for several
hours' operation, and permits the admission of
coal to the combustion chamber without allow-
ing air to enter it, during the charging opera-
tion.
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To operate the plant, a fire is first kindled

upon the grate of the producer : the fuel bed
then built thereon, and the nir necessary for

starting combustion is supplied by means of a
hand- or belt-driven fan. At first, the poor or

lean gases produced at starting are allowed to

escape into the open air through the vent-

pipe C. until the test-cock shows that good gas

of the desired quality is being generated. Then,
the vent-pipe is closed and the scrubber and
receiver brought into the gas circuit. The
engine is now brought into operation, and as

the suction caused by the strokes of its piston

thereafter performs the function of the fan, the

latter is stopped.

In the suction systems, only anthracite coal,

and the .so-called carbonized fuels such as gas-

house coke and charcoal, have been used up to

the present time. When anthracite is used it

should not be less than "pea" size, clean, and
of good quality. It is evident that the finer the

size of the fuel and the greater its tendency to

clinkering. the greater will be the amount of
work required of the engine to draw the air

current through the fuel bed. Therefore, if con-
tinuous action and easy operation are desired,

the use of anthracite of the ordinary "nut" size

will give the most satisfactory results.

The following table shows average analyses

of the gases produced by the two systems.

Per cent.
Pressure Suction

Element Plant PUint

Carbonic acid (CO3) 8.2 8.0
Oxygen (O) 7
Carbon monoxide (CO) 19-5 26.3
Hydrogen (H) 16.5 18.2

Marsh gas (CH,) 2.9 0.5

Nitrogen (N) 52.2 47.0
100.0 loo.o

In either case, the gas produced is of good
quality, when good fuel is used, the pressure-
producer gas averaging about 125 B.T.U.'s per
cubic foot, and the suction-producer gas about
145 B.T.U.'s per cubic foot, with variations ac-

cording to the method of operation, and the pro-

portion of hydrogen and carbon monoxide
present.

In power-plant operation, the fuel consump-
tion will average I'/i pounds of coal per brake
horsepower hour for small powers, and de-
crease in amount with the increase in the size

of the engine until a rate of i pound per brake
horsepower hour is attained, thus giving a
higher efficiency than that of the best marine
steam engine or the largest steam pumping
engine in the world.

Quality of Gas for Power Plants.—In con-
sidering the quality of a gas suitable for the
production of power or for use in gas engines,
it is necessary to inquire into the amount and
quality of gas obtainable from various kinds
of fuels.

The following table gives an approximate
index to the difference of yield of gas for the
different materials available for this purpose.

Yield per pound
Material in cubic feet

Coke or Charcoal 104
Rituminous Coals 75Brown Coals ". --
Turf

llWood
II

The actual yield of gas varies, however,
within wide limits, according to the composi-
tion of the fuel, its general character, and the
method of gasification, and in the care of coal,
as already stated, according to the proportion of
steam used in the producing operations. It may
be assumed, however, that on the average, I

ton of anthracite buckwheat coal will yield aliout
I -0.000 cubic feet of gas. having a calorific
vahie of 138,000 B.T.U.'s per 1.000 cubic feet;
with an average composition as follows:

Element Percent.
Carbon monoxide (CO) 22.010300
Hydrogen (H) 15.0 '•

7.0
Marsh gas (CH4> ,0" 1.5
Carbonic acid (COa) (5.o " 1.5
Nitrogen (N) 54.0 " 60.0

The analysis of gas derived from bituminous
coal gives very nearly the same results, with
the exception that the values 01 CH and H are
somewhat higher.

Adrantai:c of Using Producer Gas.—The ad-
vantage to be derived from the use of producer
gas may be briclly stated as follows

:

The combined etficiency attainable in the
best steam engines and boilers, operating under
the most favorable conditions, is about 12 per
cent, of the intrinsic heat energy of the fuel
used. On the other hand, the modern gas
engine, even in small powers, will give an
efficieticy much higher, but if it be supplied
with illuminating gas for fuel, a large amount
of the economy due to the higher efficiency is

lo.st in the cost of the gas. Heat energy in

the form of coal gas at a dollar per thousand
feet, costs thirteen times as much as an equiva-
lent amount of energy in the form of coal at
three dollars per ton ; therefore, in order to
utilize a gas engine to its full advantage, the
gas used must be produced as economically as
possible. This is exactly the function of the
gas producer, and by its use a good gas engine
with a theoretical thermal efficiency of 75 or
80 per cent., or a practical thermal efficiency
of 25 or 30 per cent., will readily convert into
actual work, or available power, 25 per cent, of
the heat energy of the gas delivered to it. The
gas producer of such a plant will transfer to
the gas about 80 per cent, of the intrinsic en-
ergy of the coal, so that a gas-producer engine
operating on an inferior grade of coal will sliow
an efficiency of 20 per cent., as against the 12
per cent, of a steam engine and boiler plant
using the best steaming coal.

\VlI.I.T.\M MOREY. Jr., C. E..
Consulting Civil and .Uechaiiical Engineer, 2\eu>

York:

Gas Tar. See Co.\l T.\r.

Gases, General Properties of. The -vord
"gas" was coined by the Belgian chemist Van
Helmont, in the first half of the 17th century.
It was possibly suggested to him by the Dutch
word "geest," signifying a ghost or spirit, the
allusion being to the apparently imponderable
nature of gaseous bodies. It is known, how-
ever, that all gases possess both weight and in-

ertia, and that they differ from other kinds of
matter, in these respects, .solely by reason of
their lesser densities. Any object that is sub-
mersed in a gas is buoyed up by an amount
equal to the weight of the gas that it displaces.
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in accordance with the same principle that holds

true of solids that are submersed in liquids;

and in making refined determinations of the

weight of an object proper allowance must be

made for the difference in the buoyant effect

of the air upon the object weighed, and upon
the weights against which it is balanced. It

will be seen that it follows, by reason of the

principle of buoyancy, that no gas has any ap-

parent weight, when it is weighed in an at-

mosphere identical with itself in density. If a
sphere or other vessel of convenient form is

weighed, both when filled with a given gas and
when complete!}' exhausted by means of an

efficient air-pump, the difference in the two ob-

servations gives the weight of the gas, because

the buoyant effect of the air upon the contain-

ing vessel is the same, whether it is full or

empty. In this way the weights of many of the

better known gases have been determined with

considerable precision. Following are the densi-

ties of some of the more familiar gases, as ex-

pressed in grams per cubic centimetre at the

freezing point of water, and under a barometric

pressure of 76 centimetres of mercury at Paris

:

Gas Density

Dry air 0.001293
Oxygen 0.001430
Nitrogen 0.001256
Hydrogen 0.0000896
Carbon dioxid 0.001978
Carbon monoxid 0.001234
Chlorine 0.003133
Ammonia gas (NHj) 0.000770

The fact that gases have weight and in-

ertia, and that they are also compressible, ren-

ders the mathematical study of their internal

motions especially difficult. Aerostatics and
aerodynamics, which treat, respectively, of the

conditions of mechanical stability of gaseous
masses, and of the motions of which such masses
are capable, are therefore more intricate and
difEcult than hydrostatics and hydrodynamics,
which treat, respectively, of the equilibrium

and of the motions of incompressible fluids.

A gas which is mechanically at rest exerts,

against the vessel that contains it, a pressure

that is everywhere perpendicular to the sur-

face upon which it acts, and which has every-

where the same intensity, save for the slight

variation due to the action of gravity,— a varia-

tion which is so slight that it can be neglected

in all but the most refined physical investiga-

tions. When the gas is in motion, the case is

different, and the pressure phenomena are com-
plicated, hard to compute, and quite difficult to

measure with any considerable approach to pre-

cision. In general, the internal pressure of a
gas is least in those regions in which the gas
is moving fastest. In a mixture of gases, each
constituent contributes to the total pressure by
an amount equal to the pressure that it would
exert if it occupied the given space alone. Like
;he other gaseous laws, this one (which is

known as "Dalton's law") is a close approxima-
tion to the actual fact when the density of the

gas to which it is applied is not too great. At
high pressures, or exceedingly low temperatures,
it gives results that are measurably different

from the actual facts of obser\-ation.

When a gas is subjected to a continuously
increasing pressure, its behavior depends upon
'ts temperature. If the temperature is greater

than a certain critical value peculiar to each
gas, it will never liquefy, no matter how great

the pressure to which it is subjected; but if

the temperature is lower than this critical value,

the gas will ultimately condense into a liquid.

(See Critical Poixt; G.vses, Liquefaction
or.) There is no essential distinction between
a gas and a vapor, a "vapor" being merely a
gas that is in such a condition that it may be
condensed into the liquid form by a compara-
tively small change of temperature or pressure.

The so-called "permanent gases," such as hy-
drogen and nitrogen, were formerly thought to

be incapable of liquefaction ; but it is now
known that all gases can be liquefied, provided
their temperatures are sufficiently reduced, and
the phrase "permanent gas* is rarely used at

the present day.

When the pressure of a given mass of gas
is varied while the temperature remains con-

stant, it is found that the volume is very nearly
inversely proportional to the pressure. Thus if

a mass of air is enclosed in a cylinder that is

provided with a tightly-fitting piston, and the

pressure upon it is increased so as to be five

times as great as at first, the volume of the air

becomes reduced to one fifth of the initial

value, provided the compression is performed
so slowly that the heat that is set free by it

can escape by conduction and radiation. This
principle, which was first discovered by the
English physicist Robert Boyle, is known as

"Boyle's law" in England and the L'nited States.

In continental Europe, however, it is known by
the name of Mariotte, a French physicist, who
discovered it independently of Boyle, but sub-
sequently to him.

When a gas is heated under a constant pres-

sure, its volume increases in a marked man-
ner. All substances exhibit a change of volume
under these circumstances, but in gases the
change is far greater than for any other bodies,

with the exception of certain liquids that are
very near to their critical points. The increase

in volume of a gas per degree of rise of tem-
perature, when expressed as a fraction of the

volume that the gas occupies when it is exposed
(at the same constant pressure) to a temper-
ature of 32° F., is called its "coefficient of ex-
pansion." The coefficients of expansion of the
more familiar gases, such as oxygen, hj'drogen,

nitrogen, and carbon dioxid, are all very nearly

equal ; and they have, moreover, substantially

the same value, whatever the constant pressure

may be at which the experiment is performed.
These two facts were discovered independently
by Dalton, and by Gay-Lussac, and the first

of the two was also discovered, previously, by
the French physicist Charles, by whose name it

is commonly k-nown. Neither of these is exact,

for delicate measurements have shown that the
coefficient of expansion of a gas at constant pres-

sure depends to a slight extent both upon the
nature of the gas, and upon the intensity of the
constant pressure at which the experiment is

made. The coefficient of expansion (at constant
pressure) of air, oxygen, hydrogen, nitrogen,

and carbon monoxid may be taken as 0.00204 on
the Fahrenheit scale, or 0.00367 on the Centi-
grade scale, for ordinary purposes, when the
constant pressure at which the expansion takes
place is not far from the ordinary atmospheric
pressure. The corresponding coefficient for
carbon dioxid is slightly larger than this, and
may be taken as 0.00206 for the Fahrenheit
scale, and 0.00371 for the Centigrade.
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The increase in the pressure of a gas, when
the gas is heated while its volume is kept rig-

orously constant, and the increase expressed
as a fraction of the pressure that the same gas
has when it is exposed (at the same constant
volume) to a temperature of 32° F., is known
as the gas's "coefficient of expansion at con-
stant volume," although, as a matter of fact,

there is really no "expansion" at all in such a
case. The coefficients of expansion of gases

are very nearly identical, whether the expansion
takes place at constant pressure, or at constant
volume. For more precise data with respect

to the expansion-coefficients of gases, see

Thermometer ; Thermometry.
When a gas is allowed to expand so as to

do work (by pushing a piston before it, or in

any other way), the temperature of the gas
falls, unless it is maintained by the addition of
heat from without ; the fall of temperature be-

ing due to the fact that a portion of the energy
that the gas contains is used up in performing
the external work. See Energy.

When there is absolutely no addition of en-
ergy from without, and the gas performs all the

work that it is capable of performing in e.x-

panding from one of the two given pressures
down to the other one, the expansion is said

to be "adiabatic." If, on the other hand, a luass

of gas that is confined at a definite pressure and
temperature is allowed to expand into a vacuum,
it does no external work, since the vacuum op-
poses no resistance to it. In this case the gas
is said to undergo "free expansion." The ear-

lier experiments of Joule upon the free expan-
sion of air indicated that it is not attended by
any change of temperature whatever. Subse-
quent more refined experiments execiued by
Joule and Kelvin, and by Natanson, upon vari-

ous gases, show that in all cases free e.xpansion
is attended by a slight change of temperature.
Our experimental knowledge of these slight

changes is still exceedingly imperfect, which
is greatly to be regretted, since a thorough un-
derstanding of the phenomena of free expan-
sion is essential to the numerical evaluation of
the absolute thermodynamical scale of temper-
ature. See Temper.\ture; Thermodyn.xmics.

If Po represents the ordinary atmospheric
pressure, and V is the volume, at T° and under
a pressure of P atmospheres, of a definite mass
of gas whose volume is known to be Vo at the
pressure Po and at the freezing point of water
(T being the temperature as reckoned from
this freezing point), then by combining the laws
of Boyle, and of Charles and Gay-Lussac, we
may easily show that the pressure, temperature
and volume of a gas must fulfil the simple re-

lation PV= PoVo(i + kT), where k is

the coefficient of expansiorr of the gas.

Since the laws which are thus combined
into one expression are only approximately true,

the mathematical expression just given is also

only approximate. It is very convenient for

purposes of calculation, however, when it is

not essential that the results which are sought
should be known with the utmost accuracy. A
mathematical relation of this sort, expressing the
relation that must subsist between the pressure,

volume and temperature of a gas, is called the
"elastic equation," or the "characteristic equa-
tion,® of the gas.

A rigorously exact equation of this sort un-

doubtedly exists for every gas ; but its precise
form is not known in any case. The equation
here given is a good first appro.ximation to it,

when the gas is sufficiently removed from its

critical state; but in the immediate vicinity of

the critical state the foregoing equation fails

utterly. A better form of characteristic equa-
tion was proposed by the Dutch physicist. Van

R(i-l-kT) b
der Waals, as follows : P -= —

V—

a

V-
where P, V, T and k have the same signifi-

cance as before, and the remaining letters repre-

sent constants peculiar to the gas considered.

Van der Waals' form of the characteristic equa-
tion includes the preceding simpler one as a

special case, and it represents the general nature
of the phenomena in the vicinity of the critical

point quite faithfully.

It has already been said that no actual gas
conforms rigorously to the laws of Boyle and
Charles and Gay-Lussac, and also that the
change of temperature is never rigorously zero,

when a gas undergoes free expansion. It is

often convenient, however, especially in illus-

trating the principles that underlie the action of
heat engines, to conceive of an ideal gas which
would fulfil all these conditions absolutely. .'Kn

imaginary gas of this kind is commonly called

a "perfect gas." This name is unfortunate in

some respects, however. A departure from the
approximate laws mentioned does not imply
any actual imperfection in the gas, and it would
be better to follow the lead of those writers

who call the imaginary gas an "ideal gas."

Although the coefficient of expansion of a
gas is very nearly the same, whether the pres-

sure is kept constant, or the volume, the ease
is very different with respect to the specific

heat ; for the specific heat of any gas (that is,

the quantity of heat required to raise the tem-
perature of a unit mass of the gas by one de-
gree), is always greater when the pressure of
the gas is constant, than when its volume is

constant. The heat absorbed by a gas when its

temperature rises is expended partly in increas-

ing the internal energy of the gas, and partly
in performing the external work that the gas
does when it expands. WTien the volume of
the gas is kept constant, no external work is

done by the gas: and hence the heat absorbed
is less in this case than it is when the gas is

allowed to expand while being heated, so as
to keep its pressure constant. The quantity of
heat required to raise the temperature of a
pound of water by one degree being taken as

the unit, the quantity required to raise the tem-
perature of a pound of gas by the same amount,
while its pressure is kept constant, is given, for
several of the more familiar gases, in the ac-
companying table:

Specific
Heat

(Constant
Gas Pressure)

Air 0.238
Oxygen 0.217
Nitrogen 0.244
Hydrogen 3.409
Chlorine o.x2X
Carbon monoxid 0.244
Carbon dioxid 0.20

The specific heat of carbon dio.xid has been
given to only two places of decimals, because
it varies considerably with the temperature.
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1 he specific heat of a gas at constant volume
is hard to measure, and hence it is usuallj' in-

ferred from the observed specific heat at con-
stant pressure, together with the ratio of the
two specific heats, as obtained by experiments
of a different kind. In the mathematical theory
of sound, for example, it is shown that the velo-
city with which sound will travel through a gas
depends upon the ratio of the two specific heats
of the gas. It is therefore possible to determine,
by calculation, the ratio in question, when the
actual speed of sound through a given gas has
been found by experiment. The values ob-
tained for the several gases in this way, by dif-

ferent observers, are not as accordant as might
be desired. The ratio of the specific heat at

constant pressure to that at constant volume ap-
pears to have approximately the following val-

ues : Oxygen, 1.40 ; hydrogen, 1.41 ; nitrogen,

1.41 : carbon monoxid, 1.42; carbon dioxid, 1.26.

One of the best-know'n phenomena of gases
is diffusion. Thus when two bottles containing
different gases are brought together, mouth to
mouth, with the lighter gas in the upper bottle,

it is found that the two become perfectly mixed
after a time, the lighter gas traveling downward,
and the heavier one upward. This phenomenon
is believed to be due to the fact that gases con-
sist of a multitude of little particles, or mole-
cules, which are flying about among one an-
other with considerable speed. Many of the
molecules in each bottle will in time wander into
the other one, so that a sensibly homogeneous
mixture eventually results.

Liquids absorb gases, or dissolve them, and
sometimes in considerable amounts. Carbon
dioxid, for example, is quite soluble in cold
water, especially under pressure ; and it is upon
this fact that the possibility of preparing effer-

vescent mineral waters and wines depends.
Porous solids, like freshly prepared charcoal,
will also absorb gases in considerable quantity,
the gases being retained, apparently, in the form
of very thin films, covering the walls of pores
of the absorbent substance. (See Absorption.)

When two gases combine with each other
chemically, simple volumetric laws are ob-
served, which indicate ("Avogadro's law") that
the number of molecules per unit of volume is

the same in any two gases that have the same
temperature and pressure. Two volumes of hy-
drogen, for example, combine with one volume
of oxygen, to produce water; one volume of
hydrogen combines with one volume of chlorine,

to produce hydrochloric acid gas ; one volume
of nitrogen comb.nes with three volumes of
hydrogen, to produce ammonia gas ; and so on.

(See Gases, Kinetic Theory of; Heat;
Thermodynamics.) Consult, also: Kimball,
'Physical Properties of Gases' ; 'The Laws of
Gases' (miscellaneous memoirs, edited by Carl
Barus) ; 'The Expansion of Gases by Heat'
(miscellaneous memoirs, edited by W. W. Ran-
dall) ; Preston, 'The Theory of Heat.'

Gases, Kinetic Theory of, the theory
which regards gases as aggregates of discrete

particles (or "molecules") of matter that are
incessantly flying about and colliding with one
another, the space in which they are moving
being presumably absolutely vacuous, save for
the omnipresent luminiferous ether. (See
iiTHER.) According to this theory, the mole-

cules which are in the outer parts of a given-

mass of gas must beat incessantly upon the
walls of the containing vessel, flying back again
from these walls in the same way that they
fly away from one another after collisions among
themselves. This being the case, it is plain that

the walls of the containing vessel are in the
same condition as a target against which a
furious storm of bullets is striking perpetually.

Such a storm of bullets would tend to force the-

target in the direction in which the bullets were
moving before collision; and if the impacts were
frequent enough, they would have an effect

upon the target which could not be distinguished
from a continuous pressure. And if we pass,
in thought, from target to retaining vessel, and
from bullets to molecules, we shall have a good
conception of the kinetic theory of gaseous pres-
sure. Before the behavior of molecular aggre-
gates can be studied b}' mathematical methods,
it is necessary to make certain assumptions with
regard to the nature of the molecules. Some of
the received assumptions have been made on
account of their apparent necessity, and others-

have been made for no reason whatever, except
that they simplify the mathematical treatment
of the problems that arise. Thus molecules are
assumed to be perfectly elastic, because it has
been held to be evident that if they were not so,

their incessant collisions must result in a grad-
ual loss of velocity, which would not cease un-
til they were all at rest. The assumption of per-
fect elasticity is therefore commonly regarded
as a logical necessity, since we do not observe
any tendency toward rest among the molecules
of gases ; that is, we do not perceive any ten-
dency toward a fall of pressure, in a gas that
is isolated, thermally and otherwise, from its

environment. In the earlier mathematical in-
vestigations of the properties of gases, from
the standpoint of the kinetic theory, the mole-
cules were assumed, furthermore, to be ex-
ceedingly small (practically mere physical
points), and they were considered to be hard,
smooth, and spherical, and to exert no influence
upon one another when not in actual contact;
these assumptions being made, not because it

was considered to be in the least degree likely

that molecules have such properties, but merely
in order to lessen the mathematical difficulties

involved in the subsequent analysis,— difficul-

ties that are serious enough, even when the
problem is made as simple as possible. For
example, they were assumed to be hard, in
order that collisions might be considered as
having no sensible duration. They were as-
sumed to be exceedingly small, in proportion
to the space in which they move, in order that
the probability of a collision in wdiich three or
more molecules should come together at once
might become vanishingly small in comparison
with the probability of a collision in which the
molecules come together in pairs, the discus-
sion of the more complex collisions being
thereby avoided. They were assumed to be
spherical, because spheres can collide with each
other in only one way ; whereas other bodies
(cubes, for example) can come together in the
greatest variety of ways, according to their
relative orientation at the moment of collision.

They were assumed to be smooth, in order to
avoid the necessity of taking account of the
rotations that are produced when rough spheres
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glance against one another obliquely. The as-

sumptions stated above were adopted in what
may be called the Maxwellian period of the
development of the kinetic theory, and Max-
well and other mathematicians made elaborate
investigations of the behavior of a practically in-

finite number of molecules having these prop-
erties, when once set in motion in a finite space.

Following are a few of the results obtained

by the mathematical study of such molecules
as are defined above. It is evident, in the first

place, *.hat the velocities of the various mole-
cules are not all equal; for even if such equal-

ity existed at any given instant, it would be
quickly destroyed by the inter-molecular col-

lisions. Maxwell investigated the distribution

of velocities that must subsist in a gas com-
posed of such molecules, and gave a formula
by which it is possible to calculate, at any given
instant, the number of molecules that have
velocities equal to, or less than, any assigned
velocity. Thus if the total number of molecules
present be taken as unity, the number having
a velocity less than the average velocity is

0-533 1 the number having a velocity less than
one half the average velocity is 0.112; the num-
ber having a velocity less than twice the average
velocity is 0.9829 ; and the number having a

velocity greater than four times the average ve-

locity is 0.0000000074. It appears, therefore,

that although any velocity whatever is theo-
retically possible (so far as Maxwell's formula
is concerned), the incessant collisions bring
about a sort of averaging which is effective

enough to ensure that an almost vanishingly
small proportion of the whole number will be
actually moving with a speed as great as four
times the average. The number having higher
velocities falls off with still more remarkable
rapidity ; for example, the formula shows that

less than one molecule in 10" will be moving
with a speed as great as 10 times the average.
When two or more different kinds of molecules
are simultaneously present, the molecules in

each set being exactly alike and very numerous,
and every molecule being hard, smooth, small,
spherical, and perfectly clastic. Maxwell found
that the different sets will mix with one an-
other uniformly, and that the velocities in each
set will be distributed precisely as though the
other sets were not present. The average ve-
locity in each set will be different, however,
from the average velocity in every other set,

the set in which the molecules are heaviest
having the smallest average velocity. In fact,

the velocities, in such a case, will be such that

the average kinetic energy of a molecule of one
set will be precisely equal to the average kinetic
energy of a molecule of any other set.

Some of the mathematical difficulties that

appeared almost insuperable to Maxwell have
been partially overcome by other mathemati-
cians, and, largely owing to the labors of Boltz-
mann, we now have a far more general form
of the kinetic theory of gases. Before stating

the nature of the generalizations that Boltz-
mann effected, it is necessary to offer a short
explanation of the expression "degrees of free-

dom." A mathematical point is completely de-
fined when its three co-ordinates are given;
it can move by the variation of any one of these
three co-ordinates, while the other two remain
constant. Such a point is therefore said to pos-

sess three "degrees of freedom." A rigid body
in space similarly has six degrees of freedom.
Three co-ordinates must be civcn in order to fix

the position of some one of its points,— say its

centre of gravity ; and it may also have three
independent rotations about three independent
axes passing through the point so fixed. If the
rigid body is not free to rotate, or if (as in the
case of the smooth spherical molecules imag-
ined by Maxwell) there is no force acting which
tends to produce rotation, the number of de-
grees of freedom may be considered as reduced
to three, the three co-ordinates of the centre of
gravity being then sufficient to define the state

of the body completely. In particular, a mole-
cule shaped like a dumb-bell may be considered
to have but five degrees of freedom, if it is so
smooth that collisions cannot set it in rotation
about its axis of symmetry. The number of
degrees of freedom of a rigid body is six, in the
most general case ; but if two or more rigid

bodies be joined together by hinges, or any
other analogous mode of connection that will

allow of relative motion between the compo-
nents, the number of degrees of freedom of the
system so formed becomes greater than six.

Thus a sytem composed of N straight rods, con-
nected together by flexible joints at their ends,
has (2N+3) degrees of freedom.

Boltzniann's form of the kinetic theory may
now be stated as follows : Let there be a gas
composed of any number of sets of molecules,
such that the molecules belonging to each set

are exactly like one another, though a molecule
belonging to one set may be totally unlike a
molecule belonging to another set. Let these
molecules have any number of degrees of free-

dom (which number of degrees may be different
in the different sets), and let them be acted
upon by parallel forces (such as gravity), or
by forces tending toward fixed centres, or by
internal forces (that is, forces acting within
the individual molecules, between their parts).
Let all the bodies be very small in comparison
with the total space they occupy, so that the
chance of their colliding three or more at a
time is practically nothing. Moreover, let them
be very numerous, and let them be perfectly
elastic, and let them be smooth, so that when
they collide the only force tending to make
them rotate is that due to normal impact. Let
them be set in motion among one another with
any distribution of velocities ; and let them be
hard, but not infinitely so, the force called into
play during collision being very great, but not
necessarily infinite (as it would be if the hard-
ness were infinite) ; and let the duration of a
collision be exceedingly short, yet not neces-
sarily zero. Then Boltzmann reaches the fol-

lowing conclusions: (i) After a short time, the
law of distribution of positions and velocities

in each set of the molecules will be precisely the

same as it would be if all the other sets were
absent ; so that each set behaves as a vacuum
to all the rest, so far as the distribution of ve-
locities, and the density of aggregation of the
molecules in any given region, are concerned.

(2) The law of distribution of the velocities in

each set is the same as that deduced by Max-
well for spherical molecules. (3) The average
kinetic energy of translation of the molecules of
any one set is equal to the average kinetic en-

ergy of translation of any other set. (4) The
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total kinetic energy of each set of molecules
(including that due to translation, rotation,

etc.,) is divided up equally among the different

degrees of freedom of that set This last prop-
osition is undoubtedly one of the most remarka-
ble ever enunciated with regard to molecules,
and it appears not to have met with unqualified

acceptance among mathematicians, though there

are many experimental facts which tend to show
that it is at all events a good approximation to

the truth.

Although Maxwell and Boltzmann agree
that the percentage of molecules that have ve-

locities much larger than the average velocity

is very small, it must be remembered that ac-

cording to either form of the kinetic theory
there is always a certain number of molecules
that have velocities of any assigned magnitude
whatever; and Stoney has pointed out that if

this conclusion is really sound, one consequence
of it is, that the earth must be continually losing

molecules of its atmosphere by their flight from
the upper layers of the atmosphere, into space.

A molecule of air escaping into space with a
vertical velocity greater than about seven miles
per second would possess sufficient momentum
to carry it beyond the range of the earth's at-

traction forever. The loss of air that takes
place in this manner is probably very gradual,

but it is doubtless real, and in the course of
ages it may result in the entire dissipation of

the earth's atmosphere into the depths of space.

It has been suggested that the absence of an
atmosphere about the moon, and the apparent
rarity of the atmosphere of Mars, may be due
to this cause ; the action having been more rapid

in the cases of these two bodies, because their

attractive power is smaller, and hence a larger
proportion of atmospheric molecules would
have the critical speed necessary to enable them
to pass off into space.

It has been stated, above, that Boltzmann
found that in a gaseous mixture each set of
molecules would assume the same distribution

that it would have if it existed in the given
space alone. This corresponds to the known ex-
perimental fact that gases of different kinds
will diffuse into one another, so as to eventu-
ally form a homogeneous mixture. When a
bottle of some strong-smelling gas, like am-
monia, is opened in a room containing still air,

•we cannot perceive the odor at any consider-
able distance until quite a time has elapsed.

The molecules of the ammonia vapor are in-

deed moving with high velocities, but they con-
tinually strike against air molecules, rebound-
ing from them in such a manner that in any
given region there are almost as many of them
returning toward the bottle as there are going
away from it. They are forced to describe zig-

zag lines which are so very crooked that by
the time an ammonia molecule has reached a
point actually lo feet distant from the bottle, it

has in all probability traveled many miles. But
eventually the ammonia molecules and the air

molecules become thoroughly mixed, just as the
kinetic theory predicts. Boltzmann's theory
also teaches that in a gaseous mixture the dis-

tribution of velocities is the same in each set

of molecules as it would be if that set existed
in the same space alone. If the explanation of
gaseous pressure suggested at the beginning of
this article is correct, it follows that each
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constituent of the gaseous mixture will con-
tribute to the total pressure that the gas exerts

against the vessel containing it, by an amount
equal to the pressure that this constituent

would exert if it existed in the same space by
itself. This corresponds to the known law of
Dalton with regard to gaseous mixtures,— the
law which states that in a gaseous mixture the
total pressure is equal to the sum of the par-
tial pressures due to the several constituents
separately.

It may be shown that the average kinetic

energj' of translation of the molecules of a
given mass of gas is sensibly proportional to
the absolute temperature of the gas. This be-
ing admitted, it is easy to understand the rea-

son for Boyle's law. (See Gases, General
Properties of.) For so long as the temper-
ature of the gas remains constant, the average
velocity of translation of the molecules also
remains constant, and therefore the average
effect of the blow that a molecule strikes

against the walls of the containing vessel is

also constant. But the pressure, in this case,

will vary in direct proportion to the number
of blows that the molecules strike against a
unit area of the walls in a given time, and this

will also vary in direct proportion to the number
of molecules that a cubic inch of the gas con-
tains. We see, therefore, that if the temperature
of a gas remains constant, the pressure that the
gas exerts will vary directly with the density of
the gas ; or, to state the same fact in another
way, the pressure will be inversely proportional
to the volume of the gas, which is Boyle's law.

Avogadro's law may be derived in a some-
what similar manner. Thus let P be the pres-
sure that a gas exerts against a unit area of
the containing vessel, let N be the number of
molecules that it contains, per unit of volume,
and let K be the average kinetic energy of
translation of its molecules. Then the kinetic
theory shows that the pressure of the gas can be
expressed in the following manner: P==5^ NK.
If two different kinds of gas are to be com-
pared, we may conveniently distinguish the val-
ues of P, N and K that relate to the separate
gases by using the subscripts i and 2. Then
for one gas we shall have Pi=5^ NiKi, and for
the other P2=^N.K.. If the pressure is the
same in both gases, we have Pi= P2, and it is

easily seen that this involves the equation N1K4= N2K;. Now, if the temperatures of the two
gases are also equal, the average kinetic energy
of translation is likewise the same in both gases;
that is, Ki= K". Taking this into account, w€
see that it follows that Ni= N2 ; or, in other
words, when two gases have the same tempera-
ture and the same pressure, they also contain
the same number of molecules per unit of vol-

ume ; and this is Avogadro's law.

Knowing the mass of a given volume of a
gas, and the pressure that the gas exerts against
the boundaries that confine it, we may calculate

the average speed that the constituent molecules
of the gas must have, in order to produce the
observed pressure. The formula by which the
calculation is effected need not be given here,
but some of the results are of interest Thus
it is found that at 32° F. the molecules of the
more familiar gases have the following average
velocities, in feet per second : Hydrogen, 5,571

;

oxygen, 1,394; nitrogen, 1488; carbon dioxid.
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1,491 ; carbon monoxid, 1,189. At higher tem-
peratures, the velocities are greater, being pro-
portional, for any one gas, to the square root
of the absolute temperature.

A very important application of the kinetic
theory of gases, which has recently been espe-
cially emphasized in connection with the deter-
mination of the atomic weight of argon (q.v.),

relates to the ratio of the specific heats of a
gas. Boltzmann's theory shows that if the speci-
fic heat of a gas at constant pressure be divided
by its specific heat at constant volume, then

2
the quotient can be expressed in the form i + —

,

n
provided the effects of such forces as may exist
between the different molecules of the gas are
negligible, n being the number of degrees of
freedom of the molecules of gas under consid-
eration. This equation, it will be seen, affords a
means of ascertaining the number of degrees of
freedom of the molecule of a gas, by setting
the foregoing expression equal to the observed
value of the ratio of the specific heats, and then
solving the equation for n. By this method, it

has been inferred that the molecules of hydrogen,
nitrogen, o.xygen. and carbon monoxid have each
five degree of freedom; for the ratio of the
specific heats of these gases approximates closely
to 1.4, which is the value of the foregoing ex-
pression for n^s. If the molecules of a gas
were really smooth spheres,— so smooth that
they could not be set in rotation by their

collisions,— then we should have n= 3,
and hence the ratio of the specific heats
would be 1.667, a value which is actu-
ally observed in the cases of argon, helium,
mercury vapor, cadmium vapor, and perhaps a
few other substances. Hence it is inferred that
argon and helium really are elementary bodies;
because it is difficult to conceive of a compound
body behaving, so far as collisions are con-
cerned, as though its molecules were smooth
spheres ; and if they had any other shape, it

would be necessary to admit that they have at
least five degrees of freedom (since it is im-
possible for any body in free space to have four
degrees of freedom), and this would reduce the
calculated value of the ratio of the specific

heats to 1.400, a value which it is apparently im-
possible to reconcile with the results of direct
observation.

Most of the results of the kinetic theory, as
given above, involve the assumption that the
effects of the mutual attractions that may exist
between the individual molecules of a gas are
small, on the whole. The forces, when they
exist, may be great ; but we assume that under
ordinary circumstances the radius of sensible

action of these forces is small in comparison
with the length of the average distance that the
molecules travel, between successive collisions.

When, by reason of the gas being greatly
compressed, this assumption becomes of doubtful
validity, the foregoing conclusions bccoirie cor-
respondingly weakened. The average distance
that a molecule travels, between successive col-

lisions, is known as its "free path" ; and numeri-
cal estimates of the length of the free path have
been obtained, by methods which cannot be
given in the present article. Thus the free paths
of some of the more familiar gases are as fol-

lows (expressed in ten millionths of an inch),

the gases being supposed to be at 32° F., and
under ordinary atmospheric pressure; Oxygen,
38; nitrogen, 36; hydrogen, 67; carbon monoxid,
36; carbon dioxid, 25. When the density of a
gas is diminished, the average free path of the
molecules increases in direct proportion to the
decrease in density. Thus in the high vacua
that prevail in Crookc's tubes, the mean free

path may be measured in inches ; the free path
for hydrogen, for examjile, being about 6.7
inches, when the density of the gas has been re-

duced to the millionth of the normal density at
32° F. and atmospheric pressure.

The whole kinetic theory of gases is likely

to be profoimdly modified in the near future,
when physicists have learned more about the
"electron" (q.v.), which is now commonly re-

garded as the foundation unit in molecular archi-
tecture. For further details concerning the
subjects touched in this article, consult Meyer,
'Kinetic Theory of Gases'; Ristecn, 'Molecules
and the Molecular Theory of Matter.' See also
Criticai, Point; Gases, General Properties
of; Matter, Properties of; Molecular The-
ory; Thermodynamics. a. D. Risteen.

Gases, Laws of. Since 1877, when CaiK
letet and Pictet liquefied hydrogen and other
gases, the laws of permanent gases are assumed
to apply to a gas which can be liquefied only
with difficulty, either by the use of a very low
temperature, an extremely high pressure, or by
the combined effect of both.

These laws may be stated as follows:
Boyle's or Mariottc's Laic.—."Miout the year

1626, Robert Boyle, an Englishman, discovered
that, at constant temperature, the volume of a
given weight or mass of gas varied inversely as

the pressure.

The same law was announced about 14 years
later (1640) by Ednie Mariotte of France, and
is, therefore, often called Mariolte's law.

According to this law, if Vi represents the

initial volume of a given weight of gas ex-
pressed in any unit of cubical measure such as

cubic feet or cubic inches, and Pi the initial

pressure, expressed in any unit of pressure on
a unit of area such as pounds per square inch,

then, for any variations of pressure and vol-

ume, at a constant temperature, the volume mul-
tiplied by the pressure gives a constant result

regardless of variations in them, or

P,V, = Constant,

and for any other volume Vs and pressure Pj,

V, :V,::1', :P„

and^' = P,. also
v.P.

Furthermore, the density of a given weight
of gas will varj' inversely as the volume, and,
therefore, the pressure will vary directly as the

densities, and will be directly proportional to

them at the same temperature, or

—

P, : Pj::l), : D, :

or

J = pri = Constant.

For example: If the initial volume of a

g'ven weight of gas is 20 cubic inches, and its

initial pressure is 14.7 pounds per square inch.



GASES

at a temperature of 32° Fahr., and if it be com-
pressed to 10 cubic inches, while its temperature

is kept constant, its final pressure will be

—

——^^ = 2Q.4 pounds per square inch,
10

or two times the initial pressure.

Under the same law, if the initial volume of

the gas be expanded to a final volume of 40

cubic inches, while its temperature is kept con-

stant, the final pressure will be

2oXi4-7 _^^. pounds per square inch.
40

or one-half the initial pressure.

Isothermal Expansion and Compression.—
According to Boyle's law, if a given weight of

gas be placed iil a cylinder having a tight-

fitting piston working therein, and the volume

and pressure of the gas made to vary by moving

the piston back and forth so as to alternately

compress and expand the gas, the action of the

gas will be isothermal : i.e., during expansion

it will take in an amount of heat equal to the

energj' expended by it in increasing its volume,

and during compression it will reject an amount

of heat equal to the energy spent upon it.

In order to perform actual work, however,

the pressure exerted against the piston ought

to be due to the expansion of the gas under

the influence of heat, and under such a condi-

tion, its action will conform to the law enun-

ciated by Gas-Lussac, which establishes the mu-
tual relations of the temperature, volume, and

pressure of a gas acting under an increase or

decrease of temperature.
Gay-Lussac's Lazu.—This law was recognized

by M. Charles, professor of natural philosophy

at Paris, some time previous to its announce-

ment by Gay-Lussac, and is. therefore, some-

times called Charles' law. but the credit of estab-

lishing it as one of the fundamental bases of

modern chemistry belongs to the latter, who
announced, in 1802, that different gases ex-

panded in the same proportion when heated

from 0° to 80° Reaumur, or that at constant

pressure, equal volumes of different gases in-

crease equally for the same increment of tem-
perature ; also, that equal increments of volume
correspond very nearly to equal intervals of

temperature on the scale of a mercurial ther-

mometer.
Absolute Temperature.—According to Gay-

Lussac's law, equal volumes of hydrogen, oxy-
gen, air. etc., at a temperature of 32° Fahr.,

kept at a constant pressure (not necessarily the

same for all) and increased in temperature 1°

Fahr.. will expand, in each case. 1-493 of itself.

Therefore, if the original volume of any gas at

32° Fahr. is 493 cubic inches, it will be 494 cubic

inches at 33° Fahr.. 495 cubic inches at 34°

Fahr.. etc. Under the same law, if the tem-
perature be reduced, the original volume of the

gas will contract by 1-493 of itself for each
degree below 32° Fahr. Therefore, at 0° Fahr..

the volume will be 493— 32=461 cubic inches;

and at 461° below 0° Fahr., the volume will be
o: or in other words, if a perfect gas be cooled

to a temperature of — 461° Fahr., it will be in a

condition of perfect stability, having neither vol-

ume nor pressure, and w-ill afford an ideal point

from which all temperature can be counted as

Zero.

This point is, therefore, called the absolute
zero of temperature, and the absolute tempera-
ture of a gas according to the scale of a Fahren-
heit thermometer is, for example, 32° Fahr. +
461° =493° absolute; or 64° Fahr. + 461°=^
525° absolute.

In the Centigrade thermometer, the zero
point of which corresponds to 32° Fahr., the
melting point of ice, and each degree of which
is equal to 1.8 Fahr., degrees, the absolute
zero of temperature is 493-^1.8^273° ab-
solute, or— 273° C, and absolute Centigrade
temperatures will be, for example, 0° C. + 273°
= 273° absolute ; or 100° C. -f- 273° = 373° ab-
solute, etc.

The temperature of interstellar space corre-
sponds to the absolute zero of temperature de-
fined by this law.

Use of Absolute Temperatures.—By using
absolute temperature values in computations and
formulae, all temperature readings are made pos-
itive throughout the range of experience and
practice, thus eliminating negative readings
which result from the arbitrary location of the
zero points in the scales of ordinary ther-
mometers relatively to the freezing point of
water. Furthermore, as the volume of a gas at
absolute zero is o, the use of absolute temper-
ature value results in expressions which in-

clude both the increment of temperature and
the increment of volume in the same expression.

Absolute Pressure.—.Although the pressure
and volume of a gas become o at the absolute
zero of temperature, that condition is not in any
manner connected, as it might be inferred, with
the matter of absolute pressures involved in

steam or gas engine practice.

Gay-Lussac's Lazu Applied.—Referring to
Boyle's law and the formula deduced there-
from, in which Vi represents the initial vol-
ume; Va the final volume; Pi the initial pres-
sure, and P2 the final pressure ; it is clear that
^ 1 Pi =: V, P;

; but according to Gay-Lussac's
law, the volume of a gas varies with its tem-
perature) therefore, at constant pressure, the vol-
ume of a gas will vary directly as its absolute
temperature ; and at constant volume, the pres-
sure will vary as the absolute temperature, or
the pressure or volume of a gas is directly pro-
portional to its absolute temperature, and if Vi
be the volume of a gas at absolute temperature
'i'l , and V2 the volume at absolute temperature
T=, then

V. :V,::T, :T,;

and

or if Pi be the pressure for absolute temperature
T,, and P2 the pressure for absolute tempera-
ture T=, then

and

These ratios indicate the mutual relations

of the initial and final volumes, pressures, and
temperatures of a gas acting within the cylinder

of a heat engine.

For example : If 20 cubic inches of gas at a

temperature of 525° absolute be placed in a



GASES

cylinder and raised to a temperature of 2811°

absolute, its volume will increase to

2oXj8ii
'I07 cubic inches

;

wliile its pressure will remain unchanged.
On the other hand, if the initial pressure of

the gas is 14.7 pounds per square inch, and it is

not allowed to expand when its temperature is

raised, its pressure will increase to

14.7XJS11

S25
78.7 pounds per square inch.

and represent the amount of static energy in

the gas available for doing work.
Specific Heal of Gases.—The foregoing laws

define the capacity of a gas for doing work as
depending on, first, its mass or the amount
of matter present ; and second, upon the amount
of heat it contains as represented by its absolute
temperature.

Another important factor, however, is its ca-

pacity for absorbing heat or the amount of heat
required to raise the temperature of a unit

weight of the gas by one degree as measured
by a thermometric scale.

This heat-absorbing capacity of the gas
stated in units of weight, is called the specific

heat of the gas. and if the weight of the gas
be multiplied by its specific heat and by its

absolute temperature, the product will express
the intrinsic energy of the gas under those par-
ticular conditions and without an artificial in-

crease of that cnerg}'. So that, if W repre-

sents the weight of a given quantity of gas, C
the specific heat of the gas, and T its tempera-
ture, then

WxCxT=the intrinsic energy of the gas.

It has been shown, however, that the tem-
perature of a gas may be increased either at

constant pressure or at constant volume.
Therefore, gases must have two specific heats.

The Specific Heat at Constant Pressure is

the amount of heat absorbed by the gas when
ils temperature is increased by one degree on
a thermometric scale, with the pressure remain-
ing constant, but the volume increasing.

The Specific Heat at Constant Volume is the
amount of heat absorbed by the gas when its

temperature is increased by one degree on a
thermometric scale, with its volume remaining
constant, but its pressure increasing.

Regnault's Lan:—According to this law. the
specific heat of constant pressure is constant for

any gas.

Therefore, if Cp represents the specific heat
of a gas at constant pressure, and Cv the specific

heat at constant volume, and the temperature of
a unit weight of the gas at a constant pressure
P be raised from absolute temperature Ti to
absolute temperature Ta, then

Cp (T,-T,)= Heat absorbed by the gas.

Now, if Vi be the volume of the gas at Ti,
and Va the volume at Ta, then

P (V,-V,)— d (T,-Ti) = Work done by the gas ;

in which, d is a constant depending on the spe-
cific density of the gas and on the units in which
P and V are stated, and the difference between
the quantities represented by these two ex-

pressions, or (Cp— d) (Tm -— Ti) is the in-
crease in the amount of the interna! energy of
the gas when its temperature is raised from Ti
to T,.

It can be shown, however, that this increase
of internal energy would be the same if the gas
be heated in any other manner from Ti to Tj,
and since a gas when healed at constant pressure
expands and does work on the external air, the
specific heat at constant pressure must neces-
sarily be greater than the specific heat at con-
stant volume by the amount of heat expended
in doing that work.

Joule's Lazv.—But according to Joule, when a
gas expands without doing external work, its

temperature does not change. In other words,
changes of pressure and volume not connected
with changes of temperature, do not affect the
internal energy of a gas. Therefore, in any
change of temperature, the change of internal
energy is independent of the relation of pressure
to volume, and when two states of a gas are
compared, the internal energj' is represented by
their difference of temperature and not by the
difference of pressure or volume.

It has been shown that (Cp— d) (Tj —
Ti ) represents the increase of internal energy
when the temperature of the gas is raised from
'i"i to Ti at constant pressure, and that it also
represents the increase of internal energy when
the temperature of the gas is changed from
'1

1 to T: in any manner whatsoever.
Now. take the case of a unit weight of gas,

the temperature of which is raised from Ti to
'1

2 at constant volume.

Cv (T,-T,) = Heat absorbed by the gas.

But the gas does not expand, therefore no
external work is done, and all the heat absorbed
represents increase of internal energy, so that

and

Cv (T,-T,)=(Cp-d)(T,-TO,

WxCv(T,-T,).

represents the available internal energy of a
given weight of gas when its temperature is

raised from Ti to Ta, and for any gas

Cp-d— Cv;

or as already stated, the specific heat at con-
stant pressure is greater than that at constant

volume by the amount of the external work
done.

When the weight per cubic foot, and the co-

efficient of expansion by heat, are known, the

value of d for any gas may be computed as

follows:
Imagine a cylinder one square foot in area

having a piston working within it against the

normal pressure of the atmosphere.
The total pressure on the piston will be 14.7

X 144 = 2.116.5 pounds. Let one cubic foot of

air at a temperature of 32° Fahr., be placed under
the piston and expanded by heat until its vol-

ume is equal to two cubic feet. The work done
by the cubic foot of air will be 2.1 16.5 foot

pounds, and as a cubic foot of air under the

assumed conditions of pressure and temperature
weighs .080728 of a pound, the work done by
one pound of air will be equal to 2,116.5 -f-

.o8o~28:=26,2i7.6 foot-pounds.
According to Gay-Lussac's law, an addition
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of heat equal to 493° Fahr., or 273° Centigrade,

is required to double the volume of a gas, there-

fore, the external work which will be done by
the gas when its temperature is raised one de-

gree will be 1-493 of that done when its tem-
perature is raised 493°, and the external work
required to be performed by air when its tem-
perature is raised by one degree Fahrenheit will

be 26.217.6-^493 = 53.3 foot-pounds := d.

The accompanying table of properties of

gases will be found useful in connection with

calculations relating to the action of gases in

heat engine practice.

PROPERTIES or GASES.

Air
0.xy^en . .

.

HydVogen..
Nitrogen
Carbon
monoxide

Carbon
dioxide I

Marsh gas. . o
Ethylene.. ..'o

Steam !.

CO 'J

.0000

.1051

.0695

•9714

.9674

5290
.5560
9S47

0.080728
0.03921
0.00561
0.07842

0.078x0

O.I234?
0.04488

0.07949
0.03794

"5

00-

12.387
ll.20g
178.23
12-752

IZ.804

8.102
22.301
12.580
26.42

Cp

0.2375
0.2175

3.409
0.244

0.24s

0.216

O.S93
0.404
0.480

Cv

0.1689
o. 155
2.406
0.173

0.173

0.171
0.467
0.332
0.369

Ratio
Cp
Cv

1.406
1.403
1. 417
1.409

Z.416

1.165
1.27
1. 144
1.302

53-3
48.2
768.

54-8

34.8
94-7
54-2
83.6

Excepting steam, all the values given in the

table are for gas at atmospheric pressure (i4-7

pounds per square inch) at 32° Fahr. In the

case of steam the temperature is that of boiling

water (212° Fahr.).

Mutual Relations of Temperature, Volume,
and Pressure.—In conformity with the fore-

going laws, the mutual relations of the tempera^
ture, volume, and pressure of a gas vary with

the conditions obtaining at heating: (i) At
constant temperature, an increase of volume is

accompanied by a decrease of pressure. (2) At
constant volume, an increase of temperature re-

sults in an increase of pressure. (3) At con-

stant pressure, an increase of temperature re-

sults in an increase of volume.
In doing work under these conditions, a gas

acts by four well-defined modes of e.xpansion

or compression—isothermally, adiabatically, iso-

metrically, and isopicstically.

Isothermal Expansion or Compression.—^In

this connection, it might be stated that the most
natural conditions for the expansion or com-
pression of a gas doing work, as in the case of
one acting in the cylinder of a heat engine, are

:

(i) For expansion—that in which the pressure
decreases as the volume increases, with a corre-

sponding decrease in its temperature due to the

external work done by the gas in moving the

piston. (2) For compression—that in which
the pressure increases as the volume decreases,

with an increase in its temperature due to the

work spent upon the gas by the piston in the act

of compression.
If, however, during expansion the gas absorbs

an amount of heat equal to that expended by
it in moving the piston, and during compression
it rejects an amount of heat equal to that which
is spent upon it, thus maintaining a constant

temperature, its action will be isothermal, or

the heat will be equal at all points of the piston

stroke, and the product of the volume and
pressure at any point will be constant.

It is obvious, that in the case of a gas act-
ing isothermally, the piston must be perfectly
free from leakage, and its movement must be
regulated to correspond exactly to the heat-
absorbing capacity of the gas.

On the other hand, it is clear, that if the
piston were moved in and out rapidly, thus un-
duly increasing or decreasing the temperature
of the gas. the fundamental condition of con-
stant temperature will not be satisfied, and the
action of the gas will not be isothermal.

Adiabatie Expansion or Compression.—In
order to utilize a gas acting isothermally. to do
work, suitable means have to be provided for
adding to the gas a sufficient amount of heat
to replace the loss due to the external work done
during expansion, and to withdraw the heat
added to it during compression.

But. suppose that no such means are pro-
vided for iTiaintaining a constant temperature,
and that the gas acts within a cylinder which is

a perfect non-conductor of heat. Then, during
expansion the temperature of the gas will be
diminished by an amount equal to the heat units
expended by it in doing external work, and dur-
ing compression its temperature will be in-
creased by an amount equal to the number of
heat units of work spent upon it.

In this case, the action of the gas will be
adiabatie—the external work during expansion
being done entirely at the expense of the in-
trinsic energy of the gas, and the work spent
upon it during compression being an increase of
that intrinsic energy by mechanical means.

It is obvious, that adiabatie action must be
accompanied by change in the ratio of pressure
to volume : therefore, at the end of the piston
stroke the pressure will be less than it would be
in the case of isothermal expansion by an
amount corresponding to the amount of heat
expended in doing external work.

Thermal Lines.—Since the work performed
by the action of a gas in the cylinder of a piston
engine is represented by the product of two
factors—the pressure of the gas multiplied by
its volume,—it is clear that if the pressure

-iC

PXV=Area =
Work in Ft-Lbs.

Diagram i.

be stated in pounds, and the volume in feet cor-
responding to the length of the piston stroke,
a diagram can be drawn which will represent in
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foot-pounds the wori: performed by the en-

gine.

In diagram I, let the line AB represent a

pressure P of 300 pounds expended by a gas in

increasing its volume and driving a piston from

A to D. a distance V of two linear feet. Then,

P y V represents the area of the rectangle

ABCD, and 300 X 2 = 600 foot-pounds, repre-

sents the work performed.

In this case, the pressure is assumed as con-

stant, and illustrates the simplest form of a

pressure-volume diagram. Usually, however,

the pressure is not constant, but diminishes as

the volume increases, and vice versa, according

to variations of temperature which cause corre-

sponding variations of pressure and volume, so

that the areas of the pressure-volume diagrams

or indicator diagrams of heat engines will be

bounded by either straight lines or curves rep-

resenting the thermal lines of the action of

gases under different modes of expansion or

compression, as shown in diagram 2.
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the liquid form. Oxygen, hydrogen, nitrogen,

and some few other gases still resisted all at-

tempts at liquefaction, however, and these were
still called "permanent gases," although the con-
viction had forced itself upon physicists that all

gases could be conquered, if the necessary condi-
tions of success could be discovered. The sub-
ject was in this state when Andrews undertook
his classical study of the phenomena of lique-

faction of carbon dioxid. In 1863 he made the

following announcement : "On partially lique-

fying carbonic acid by pressure alone, and grad-
ually raising at the same time the temperature
to 88° F (31° C), the surface of demarcation
between the liquid and gas became fainter, lost

its curvature, and at last disappeared. The
space was then occupied by a homogeneous fluid,

which exhibited, when the pressure was suddenly
diminished or the temperature slightly low-
ered, a peculiar appearance of moving or flicker-

ing strias throughout its entire mass. At tem-
peratures above 88° F. no apparent liquefaction

of carbonic acid, or separation into two dis-

tinct forms of matter, could be effected, even
when a pressure of 300 or 400 atmospheres was
applied." It appeared, therefore, that a certain

temperature exists, above which carbon dioxid
cannot be liquefied by any pressure whatever

;

and this discovery was soon verified in the case
of other gases. The temperature in question is

known as the "critical temperature" of the gas
under experiment. (For its numerical values in

the cases of the more important gases, see

Critical Point.) The reason that o.xygen, ni-

trogen and hydrogen resisted previous attempts
at liquefaction, even when the pressure was
pushed to 3.000 atmospheres, was that the criti-

cal points of these gases are ver>' low indeed,

—

far below any temperature at which the attempt
at liquefaction had been made. The problem of
liquefying the so-called "permanent gases* was,
therefore, resolved into the production of ex-
ceedingly low temperatures. One means for

the production of such temperatures was given
by Thilorier. who showed that by mixing solid

carbon dioxid with ordinary ether, a temperature
as low as 165° F. below zero may be attained.

The cold produced by the expansion of the

gases themselves has also been utilized for the

production of the necessary degree of cold, and
in the best modem forms of apparatus the gas,

after being cooled by its own expansion, is

furthermore caused to circulate about the pipes

that are conducting fresh supplies of gas to

the point at which the expansion takes place. In
all cases, every care is taken to make use of

any process or device which will lower the
temperature of the gas ; and by the strictest at-

tention to this general principle, it has been
found possible to liquefy every known gas
e.xcept helium and possibly one or two of the

other rare gaseous elements recently discov-

ered in the atmosphere. It is highly probable
that these will also succumb, when they can
be obtained in sufiicient quantity to be treated by
the same methods that have yielded success in

the case of so obdurate a gas as hydrogen. Hy-
drogen was first liquefied, in quantity, by Dewar,
in 1898. Consult: Hardin, *Rise and Devel-
opment of the Liquefaction of Gases.*

Gas'kell, Elizabeth Cleghorn Stevenson,
English novelist: b. Chelsea 29 Sept. 1810; d.

Alton. Hampshire, 12 Nov. 1865. She was

brought up by an aunt at Knutsford in Cheshire,

where she spent the greater part of her early

life. This town is said to be the original of

the village in her story of 'Cranford,* described

as inhabited e.xclusively by maiden ladies and
widows of limited means. She married in 1832

the Rev. William Gaskell (q.v.), a Unitarian
clergyman then recently appointed minister of

Cross Street Chapel, Manchester. Her first

work, 'Mary Barton,' appeared in 1848. The
•Athenaeum' says it raised the Lancashire dialect

almost to the level of the broad Doric used
by Scott in his northern novels. In this, as in

most of her works, Mrs. Gaskell appears as a

social reformer. Her moral and economical the-

ories may be questioned, but as a writer of

fiction she wields artistic and dramatic powers
of a high order. <Mary Barton' represents the

struggles formerly so rife in Lancashire, and
which have since passed in new phases and into

other quarters, between workmen and employers.

'The Moorland Cottage' appeared in 1850; and
in 1853, her next novel, 'Ruth,' which aims
a distinct blow at the common moral judgments
of society. The tale is powerfully told, but will

hardly satisfy a dispassionate reader of the

soundness of Mrs. Gaskell's moral theories. Her
later works include: 'Cranford' (1853), an
English classic, the popularity of which is con-
stantly increasing; 'North and South' (1855);
'Sylvia's Lovers' (i860); 'Cousin PhiUis'

(1865); 'Wives and Daughters' (1866). In
i857"appeared a 'Life of Charlotte Bronte,' of

which the 'Athenzeum' observed "As a work of

art we do not recollect a life of a woman by a

woman so well executed."

Gaskell, William, English Unitarian cler-

gyman : b. Latchford, near Warrington, Lancas-
ter, 24 July 1805; d. Manchester 11 June 1884.

He was graduated from the University of Glas-

gow in 1824 : studied theology at Manchester
College, York, in 1825-8: was junior minister

of Cross Street Chapel. Manchester, from 1828,

and senior minister from 1854. In 1840-6 he

was secretary to Manchester New College, and
in 1846-53 professor there of English history

and literature. He also taught logic and Eng-
lish literature in Owens College. He was an
editor of the 'Unitarian Herald' 1861-75; made
a favorite rendering of Luther's 'Ein feste

Burg' ; wrote many original hymns, of which
some appear in James Martineau's 'Hymns of

Praise and Prayer' (1874); and published

numerous tracts and sermons, besides 'Two
Lectures on the Lancashire Dialect' (1844),

appended to the 5th edition (1854) of the 'Mary
Barton' of his wife, Elizabeth Cleghorn Gaskell

(q.v.).

Gasoline. A colorless, inflammable fluid,

the first and highest distillant of crude petro-

leum : an arbitrary name first given to certain

gravities of naphtha used for making illuminat-

ing gas in house-plants. Specifically all gasoline

is naphtha in the manufacturing laboratorj-. The
specific gravity ranges from .58 to .90, compared
with the unit I assumed for water, at 60° F.

For every 20° F. the specific varies .01. Measured
on the Baume scale, higher specific gravities

are denoted by lower numbers, and lower
specific gravities by higher numbers without

definite graduations. For example, a change of
6° on the Baume scale, from 74° to 68°, means
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a difference in specific gravity of .017, the in-

crease being from .690 to .707 ; in the other-

direction a change from 74° to 80° Baume
shows a difference of .022, or a change in

specific gravity from .690 to .668. Gravities

from .50 to .65 are used in varnishes, paints,

oilcloth manufacture, etc., as driers; gravities

.65 to .68 are generally known as *stove" gaso-

line ; .68 to .76 are used in burners for steam
automobiles and in carburetters of gasoline

(hydrocarbon) automobiles; higher gravities are
used in cleansing establishments, and to raise the

specific gravities of lower grades which con-
tain more or less grease from lower distillation.

Crude petroleum yields about IS per cent gaso-

line (naphtha) for all gravities and about 4
per cent only for gravities above .76. Gasoline,

like all other products of crude petroleum, was
for a long time disposed of as waste in the

effort to make kerosene ; it was there and had
to come out. In the latter si.xties it was ex-

ported to Europe in small quantities. Repre-

senting the lightest portion of crude oil, gaso-

line is extracted by distillation, just as whiskey
is produced, and in much the same sort of

apparatus. The stills or retorts may be of any
shape and size ; both are immaterial, and prac-

tice has differed. They may be cylinders placed

horizontally and in banks, or cylindrical or

conical, standing perpendicular and having
curved domes. Rectification is effected by a

copper coil, many feet in length inside the

retort and passing through the crude petroleum,

carrying steam at a high pressure, assisted by
a gentle direct fire varj'ing from 122° to 257° F.

Each retort has an inlet pipe for the crude
petroleum and an outlet pipe for the distillant.

The outlet pipe passes over the side and down
to a cooling coil or worm immersed in cold

running water. This worm acts as a condenser
that changes back to liquid form the vapors
driven off the petroleum by the heat. A smaller

pipe leads from the condenser to a receiver hav-

ing glass sides through which the "still-man"

can watch the flow of distilled oil. From the

bottom of the receiver a number of pipes lead

to different storage tanks, each pipe having a

cut-off valve to regulate the flow of the varying
gravities to their proper tanks, each cut-off

being know^n as a "sweeping." The first product
from the retort is a gas formed by the mingling
of the fumes of the petroleum with the small

volume of air left in the reservoir ; this is some-
times conveyed to the fire-box and used as fuel.

When the first flow of the distillant reaches the
receiver, the still-man tests it with a Baume
hydrometer for its specific gravity. Usually this

first flow is found to be about .90 specific gravity.

It is of a highly volatile nature, so nearly a gas

that when exposed to air it rises in an invisible

vapor and will quickly evaporate. It cannot be
confined for any length of time in barrels, even
if they have been successively coated inside with
wa.x and repeatedly painted outside to make
them air-tight. Even in the coldest weather it

will pass through the wood. For these reasons

this gravity is not put out commercially, but
is used to bring up the gravity of a mass made
up of lower gravities; that is to say, if .88 is

being tanked the still-man lets all the .90, .89,

.88 and enough of the .87 gravity oil flow into

the receiver to make an average mi.xture of the

density wanted. The oil is repeatedly tested

with the hydrometer until the right gravity has
been produced in the receiver, when it is let off

to the proper storage tank. If .82 is th»; next
grade wanted, all the gravities from .86 down
to perhaps .78 are commingled in the receiver
until a uniform fluid of the required gravity is

obtained to let off into its tank. This process
is called "fractioning." and is continued through
gasoline into kerosene, the next distillant, down
about .42 specific gravity. Gasoline is known in

England as "petrol," in France as "essence."

The English term is a copyrighted name first

given some years ago by a refining firm called

upon for high gravity naphtha by an experi-
menter in hydrocarbon mixtures. See Petro-
''^^'*''

Ernest L. Ferguson,
Writer on Gasoline Engines and Components.

Gasom'eter, or Gas Holder, an inverted
cylindrical vessel of sheet iron, placed in a
tank of cast iron, stone, or brick containing
water. A pipe ascends from the bottom of the
tank through the water, to admit the gas to

the space between the surface of the water and
the crown of the gas holder. Sometimes a
second pipe descends through the water and the
bottom of the tank, for the issue of the gas to

the main pipe. Frequently only one pipe is

used for the inlet and outlet alternately. The
water is for the purpose of retaining the gas
within the ves.sel. The pressure of the gas raises

the gas holder ; and the weight of the gas
holder, or such part of it as is not taken off

by balance weights, impels the gas through the
pipes. When balance weights are necessary,

they are attached to the edge of the crown of
the gas holder by long chains, which pass over
pulleys on the top of columns which serve also

to guide the motion of the vessel in rising and
falling. Gas holders are constructed of various
sizes, some exceeding 200 feet in diameter and
having nearly 6,000,000 cubic feet capacity.

Gasometric Analysis. In chemistry, the art

of separating, and of estimating, quantitatively,

the several constituents of a gaseous mixture.
The methods employed may be divided into three
general classes: (i) Those based on diffusion;

(2) those based upon the absorption of certain
constituents by substances over or through
which the mi.xed gases are passed; and (3)
those in which the given mixture is oxidized,
and its original composition inferred from an
examination of the products of the oxidation.

In the application of diffusion methods, the mix-
ture is caused to pass through a porous septum
of graphite, gypsum, or baked clay. The lighter

constituents pass through faster than the heavier
ones, so that a partial separation is effected. By
causing the mixture to pass through a succes-

sion of such porous partitions, the concentra-
tion effects may be correspondingly increased.

This method has been employed in many chemi-
cal researches, especially for effecting the con-
centration of gaseous substances that are pres-

ent in a mixture in very small quantity. Its

value as an experimental method was well dem-
onstrated in connection with the study of the
rare gases of the atmosphere, in effecting the
separation of helium from argon. In general,

the rates of diffusion of two gases are propor-
tional to the square roots of their densities

;

and the density of argon being 10 times that of
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heliurn. it follows that helium will diffuse

through a porous septum about 3.2 times as fast

as argon.

In the analysis of gases by the absorption of

certain of their constituents by means of chemi-

cal substances, use is made of the following

facts (among others) : Water absorbs HCl,
HBr, and HI, very readily; solid caustic potash,

when moist, absorbs all acid gases, such as

CO.., SO., H=S, HCl, etc.; dilute sulphuric

acid absorbs all alkaline gases, such as ammonia

;

concentrated sulphuric acid also absorbs water,

alcohol, ether, methyl oxid. and (more slowly)

propylene and its homologues ; alkaline solutions

of pyrogallic acid absorb oxygen very readily

:

cuprous chlorid in solution in hj'drochloric acid

absorbs o.xygen and carbon mono.xid ; and solu-

tions of CrOa and of KMnOi absorb H;S and
SO2. In the study of special problems, certain

unusual absorbents also suggest themselves.

Thus in the isolation of the rare gases of the

atmosphere, great use was made of the fact that

red-hot metallic magnesium absorbs nitrogen

gas, while it is without effect upon argon, helium,

and the other gases of that group.

The combustion methods are particularly ap-

plicable to those cases in which the mixture to

be analyzed is capable of being burned so that

the final products are water, carbon dioxid, and
free nitrogen, together with excess of such gas

as may have been added in order to effect the

combustion. The combustion is effected in an
instrument called a "eudiometer," which com-
monly consists of a graduated glass tube that is

closed at the upper end, and which is provided
with a pair of platinum electrodes fused through
the glass near the closed end. A sample of the

gas to be analyzed is introduced into the tube

(the lower end of which dips into a mercury
bath), and its volume is determined by reference

to the graduation marks ; readings being simul-

taneously taken of the thermometer and barom-
eter, so that the observed volume of the gas can
be reduced, in the subsequent calculations, to

standard conditions of temperature and pressure.

A known quantity of such gas as may be re-

quired to effect the combustion is ne.xt added

;

pure oxygen being used if the gas under ex-
amination is rich in carbon and hydrogen, and
pure hydrogen being used if it is highly oxy-
genated or chlorinated. It is usual, also, to add
a known quantity of "fulminating gas," which is

prepared by the .electrolysis of water, and con-
sists of pure oxygen and hydrogen, in the pro-
portion in which the}' combine to form water.
The mixture is then exploded by passing an elec-

tric spark between the electrodes that are sealed

into the eudiometer near its closed end, and after

the heat developed by the explosive combustion
has been lost by radiation, the volume of the

mixture is again determined. The several con-
stituents that remain in the eudiometer tube are

then removed, one by one, by the temporarj' in-

troduction, into the tube, of suitable absorbent
substances. The volume of the gaseous contents

of the eudiometer tube are observed after each
partial absorption, and from the data so ob-

tained the quantities of carbon, oxygen, hydrogen
and nitrogen that were present in the original

sample may be calculated. Consult : Hempel,
'Methods of Gas Analysis'; Sutton, <A Sys-
tematic Handbook of Volumetric Analysis.'

See also, in this encyclopedia, Chejiical Axa-
LYsis ; Spectroscope.

Gasparin, Agenor Etienne, a-zha-nor 1-te-

en gas-pa-rari, Comte de, French author: b.

Orange, France, 12 July 1810; d. near Geneva,
Switzerland, 4 May 1871. Elected to the Cham-
ber in 1846, he attracted attention by his advocacy
of religious liberty, prison reform, abolition of

slavery, and social purity. At the outbreak of

the American Civil War he published two books
maintaining the justice of the Federal cause

entitled, 'The Uprising of a Great People'

(1861), and 'America Before Europe' (1862).

Other important works were: 'Slavery'

(1838); 'Christianity and Paganism' (1850);
'Liberal Christianity' (1869); 'Innocent III.,'

published posthumously.

Gasparin, Valerie Boissier, va-la-re bwa-
se-a, CoMTESSE de, French author : wife of

A. E. de Gasparin (q.v.) : b. Geneva, Switzer-

land, 13 Sept. 1813 ; d. near Geneva 1894. Two
of her works obtained the Montyon prize at the

Academie Frangaise: 'Marriage from the

Christian Point of View,' and 'There are Poor
in Paris and Elsewhere.' Among her other pub-
lications are : 'Journey in the South by an
Ignoramus' ; 'Let's Go Make a Fortune in

Paris' ; 'A Book for Wives' ; 'Read and Judge'
(strictures on the Salvation Army), and 'The
Near and the Heavenly Horizons.' Several of

her books were translated into English, the last

named being read very widely in America in its

English form.

Gaspe, gas-pa, Philip Aubert de, Canadian
author; b. Quebec 30 Oct. 1786; d. there 29 Jan.

1871. A lawyer, afterward sheriff, he became
involved in debt for which he was imprisoned

four years; and when released, secluded himself

on his estate of St. Jean Port-Joli. His 'Old-

Time Canadians' (1862), and his 'Memoirs'
(1866), treat of Canadian traditions and folk-

lore, and were written in French. The formef
was perhaps the most popular book ever pub-

lished in Canada. An English translation was
made by Mrs. Pennie.

Gaspe, Canada, a district in the province
of Quebec, forming the northern part of the

peninsula that lies between the Bay of Chaleut

and the Gulf of St. Lawrence. Area, 7,500

square miles. Pop. (1901) 52,200. The name
is sometimes extended to the whole peninsula.

Cape Gaspe is a bold headland of the Schikshock

or Notre Dame mountains, terminating the

peninsula and forming the north shore of Gaspe
Bay. The inhabitants are chiefly engaged in

important fisheries, which with the export of

lumber, form the staple industries. Gaspe, a

village and port of entr>' in Gaspe Bay where
Cartier landed in 1534, is the capital and com-
mercial centre of the district. Pop. (1901)

454-

Gaspee, The, British revenue vessel,

burned 1772. She was an armed schooner of

eight guns, stationed at the entrance of Narra-
gansett Bay to prevent that evasion of the Brit-

ish navigation laws which had largely built up
the prosperity of the Atlantic coast and was al-

most the entire subsistence of Rhode Island. Its

authorities connived at the traffic, and at a

regular price furnished false flags, which for

years passed muster, but Lieut. Dudingston
of the Gaspee adopted the method of searching

thoroughly every trading vessel which entered

or left the bay, without regard to her flag or

papers, and sending the contraband goods to
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Boston for adjudication. This meant ruin to

Rhode Island ; the executive wrote demanding
Uudingston's authority, and the chief justice sent

a sheriff on board ; both held that his proceed-
ings were illegal, as he should have a commission
from the governor and be sworn in. They
were referred to the admiral, and then to the

British secretary of state. On g June 1772, the

regular packet left Newport for Providence with-
out notifying Dudingston, who gave chase but
ran the Gaspee aground at Namquit Point, seven
miles below Providence, at low tide. That night
the leading men of that city, with a company
of assistants, set out in eight large boats, boarded
and captured the vessel, badly wounding the

commander, set the crew on shore, and burnt the
schooner. The Rhode Island authorities opened
an investigation with great zeal, and offered re-

wards for the apprehension of the guilty parties,

but could discover none. The home government
was greatly incensed, and appointed colonial

commissioners, who sat at Newport 4-22 Jan.

1773- to make inquiry, and ordered Gov. Wan-
ton to arrest the offenders and send them to Eng-
land for trial. The governor and the chief jus-
tice applied to the assembly for instructions,

which body referred it to the discretion of the

chief justice, who refused to allow any arrests

for transportation to be made.

Gasquet, gas'ket, Francis Aidan, English
Roman Catholic ecclesiastic : b. London 5 Oct.

1846. He was educated at Downside College,

Bath, and was superior of the Benedictine Mon-
astery, and college of Saint Gregory, Downside
1878-84. He is the presiding abbot of the Eng-
lish Benedictines and has published: 'Henry
Vni. and the English Monasteries' (1888-9) ;

'Edward VI. and the Book of Common Prayer*
(1890); 'The Great Pestilence' (1893); 'The
Last .Abbot of Glastonbury* (1895); 'A Sketch
of Monastic Constitutional History* (1896) ;

'The Old English Bible, and Other Essays*
(1897); 'The Eve of the Rctormation* (1900).

Gassendi (properly Gassend), Pierre,
pe-ar ga-saii-de, French philosopher and
mathematician : h. Champtercier, near Digne,
Provence, 22 Jan. 1592 ; d. Paris 24 Oct. 1655.

At 19 he was appointed to fill the chair of phi-
losophy at Ai.x, and although the authority of
Aristotle was still warmly maintained, he ven-
tured publicly to expose the defects of his sys-
tem. His lectures on this subject, 'Exercita-
tiones Paradoxicx adversus .\ristotelem* (1624),
gave great offen.se to the votaries of the Aris-
totelian philosophy, but obtained him no small
reputation with others, through whose interest,

after taking orders, he w^as made doctor of
divinity. A second book of 'ELxercitationes'
excited so much enmity that he ceased all direct
attacks on Aristotle, although he still maintained
his preference for the doctrines of Epicurus,
which he defended with great learning and
ability. He strenuously maintained the atomic
theory, in opposition to the views of the Carte-
sians, and, in particular, asserted the doctrine of
a vacuum. On the subject of morals he ex-
plained the doctrines of Epicurus in a sense the
niost favorable to morality. He was appointed
I -cturer on mathematics in the College-Royal at
Paris in 1645. He is ranked by Barrow among
the most eminent mathematicians of the age, and
mentioned with Galileo, Gilbert, and Descartes.
Gassendi was the first person who observed the

transit of Mercury over the sun. His chief
\%\)rks are: 'De Vita Moribus et Doctrina
Epicuri' (1647); 'Institutio Astronomica,'
'Syntagma Philosophise Epicuri* (1649); 'Ty-
chonis Brahsci Copernici, Peurbachii et Regio-
montani Vitae' (1654).

Gasterop'oda, the largest and most typical

and familiar of the four classes of mollusks
(phylum Mollusca). The name refers to the
most prominent tribal characteristics, namely,
that the inferior surface of the body forms
a llattcned sole or disk, by the contractions o£
which the animal advances. In all these ani-

mals the primitive symmetry of the body is

obscured by the unequal development of parts,

whence results the spiral disposition of the ma-
jority. The simplest gasteropods, however, such
as the chiton, are symmetrical, not lop-sided like

the higher forms. They have the mouth at one
end of the long axis of the body, the anus at

the other; the gills, kidneys, genital ducts, and
circulatory organs are paired ; there are two
pairs (pedal and visceral) of nerve cords run-
ning parallel to one another along the body, and
the ganglia are slightly developed. Of all mol-
lusks these simplest gasteropods are probably
nearest the hypothetical worm-like ancestor.

When a shell is present it consists of only one
piece, whence the name "univalve,** formerly
applied to the class ; or if of more than one
piece the separate portions are placed one be-
hind the other in the axis of the body {Amphi-
ncura. chitons). The gasteropods agree with the

cephalopods in possessing a distinct head, con-
taining a feeding instrument or "tongue" in the
form of a lingual ribbon, but are separated from
that class by the mode of formation of the shell,

and by the absence of arms around the head.

The lingual strap or odontophore consists of a
central portion (rachis) and lateral pieces

(t'leiiric). On all three of these, on the central,

or only on the lateral regions, are placed silicious

denticles, whose number, form, and arrange-
ment have been made the basis of classification

of genera.

Mode of Life.— Though the number of ter-

restrial gasteropods, breathing the air directly

by means of a pulmonary chamber, is very large
•— over 6.000 living species— those living in wa-
ter arc greatly in the majority, including over
10,000 forms, mostly marine. Of these, some 9,000

or so belong to the prosobranchs or Strcptoncura,

a relatively small minority being opisthobranchs
and nudibranchs. The heteropods and some
opisthobranchs enjoy a free-swimming pelagic

life, but most marine forms frequent the coasts

either on the shores or along the bottom. Deep-
sea gasteropods are comparatively few. The
locomotion effected by the contractions of the

muscular "foot" is in almost all cases very leis-

urely, and the average tendency is toward slug-

gishness. As to diet, the greatest variety ob-
tains ; most prosobranchs with a respiratory

siphon and a corresponding notch in the shell

are carnivorous, and so are the active hetero-

pods : most of the rest are vegetarian in diet.

Numerous genera, both marine and terrestrial,

are very indiscriminate in their feeding; others,

are as markedly specialists, keeping almost ex-

clusively to some one vegetable or animal diet.

Some marine snails partial to echinoderms have
got over the digestive difficulty presented by the

calcareous character of the skins of their vie-
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dms by a secretion of free sulphuric acid from
the mouth. This acid changes the carbonate of

lime into sulphate, which is brittle and readily

oulverized by the rasping tongue. A few are

parasitic— for example, eulima, stylifer, and the

/ery degenerate Entoconcha- mirabilis, all occur-

ring in or on holothurians.

Life-history.— The eggs of gasteropods are

usually small, and are surrounded with albumen,
the surface of which becomes firm, while in the

common snail {Helix) and some others there is

an egg-shell of lime. The eggs not unfrequently

develop into embryos within the parent, but in

most cases they are laid, either singly or in

masses, and often with cocoons. Few objects

are more familiar on the seashore than the clus-

tered egg-cases of the whelk, which together

form a ball often about the size of an orange.

Inside each of the numerous egg-cases are

many embrj'os, but only a few reach maturity,

the others serving as food material, an infantile

cannibalism or struggle for existence not un-

common in the class. As to development it may
be noted that the ovum divides more or less

unequally, according to the amount of yolk,

that a gastrula-stage occurs as usual, and that

this is succeeded in typical cases, first by a

"trochophore" and afterward by a "veliger*

larva (see Mollusca).
General Interest.— As voracious animals, fur-

nished with powerful rasping organs, many gas-

teropods play an important part in the struggle

for existence among marine organisms, while

other terrestrial forms are most destructive de-

vastators of vegetable and flowering plants. The
manner in which numerous plants are saved

from the ravages of snails, by their chemical

and physical characters, is an interesting subject

of investigation recently worked out by Prof.

E. Stahl. From very early times, various gas-

teropods, such as whelks, have been utilized for

human consumption and also as bait, while yet

more frequently the shells, often so beautiful in

form and color, have been used for the decora-

tion of the person and the dwelling, for the

basis of cameos, as domestic utensils, or even
as weapons, and in many other ways. From the

mucous glands of the roof of the gill-cavity in

the genera Purpura and Miirex, there exudes the

famous secretion, at first colorless, but afterward
becoming purple or violet, which furnished the

ancient Tyrian dye.

Geological History.— A few gasteropods oc-

cur in strata as far back as the Cambrian, from
which remote period they have continued with

a steady increase. Almost all the Palaeozoic

genera are now extinct, and during these ages

the siphon-possessing forms seem to have been
almost, if not altogether, unrepresented. A host

of new gasteropods appeared in the Jurassic

period, and many of the modern families have
their origin in Cretaceous times. Numerous as

the fossil forms are, the number of types wholly
extinct is comparatively small ; both as regards

persistence of types and increase of numbers,
the gasteropods are a peculiarly successful class.

Classification.— The grouping of forms within

the class is as follows, according to the latest

conclusions of naturalists, as summarized by
Cooke in the third volume of the Cambridge
Natural History' (1894) :

Class Gasteropoda : order Amphineura; sub-

orders, Polyplacophora, Aplacophora; order.

Prosobranchiata; sub-orders, Diotocardia, Mo-
notocardia ; order, Opisthobranchiata ; sub-orders,

Tectibranchiata, Ascoglossa, Nudibranchiata,
Pteropoda; order, Pulmonata; sub-orders, Ba-
sommatophora, Stylommatophora.

(For the characters of the orders see Classi-

fication in the article Anatomy.) The sub-divi-

sions are based upon different anatomical cate-

gories in each order. Thus the first sub-order of
Amphineura embraces all the ordinary chitons

having a foot and plated shell, both of which
are absent in the degraded Aplacophora. Among
the Procobranchiata (which embrace the ordi-

nary marine shells) two auricles in the heart
characterize the Diotocardia, a single auricle the

Monotocardia, of which the strange pelagic

Heteropoda are now regarded as only a sub-
ordinate group. The Opisthobranchs are classi-

fied according to gill-features ; and the Pulmo-
nata, according to relative position of the eyes.

See Mollusca, and consult the works cited

thereunder, especially Cooke, 'Shells' (New
York 1896), in which will be found many in-

structive references to other authorities.

Gaston, William, American jurist: b. New-
bern, N. C., 19 Sept. 1778; d. Raleigh, N. C,
23 Jan. 1844. He was graduated at Princeton

1796; was admitted to the bar 1798; elected

to the State Senate 1799; and congressman
1813-17, voting with the Federalists and oppos-
ing the "Loan Bill." Returning to the practice

of the law he obtained great reputation as an
orator, and was frequently a member of the

State legislature. He drew up the act creating

the supreme court of North Carolina and served

as judge of that court 1834-44. During his

later years he was a Whig, opposing nullification.

Gastor'nis, a genus of fossil birds of the

epyornis family, whose remains, indicating sev-

eral species, have been found in the Eocene rocks

of both England and France. They were birds

of the size of an ostrich, with long legs, weak
wings, and little if any power of flight.

Gastraea, gas-tre'a, a hypothetical primitive

animal consisting simply of a sac or stomach,

with an ectodermal and endodermal layer of

cells. This simple organism, to which the em-
bryonic gastrula-stage (see Embryology) is the

nearest modern approach, and was regarded by
Hreckel as recapitulative of the primitive gas-

trxa, Hatckel assumes to have been the first ani-

mal generated on the earth, and the germ from
which the whole animal kingdom with its infinite

diversities was gradual!}' evolved. His hypothe-

sis, called the Gastrsea theory, asserted that there

must have been many species, families, etc., of
these primitive organisms, whence all the Meta-
coa have been evolved. These generalizations

were announced by Hseckel in "Die Gastraea-

theorie, die Phylogenetische Classification des
Thierreichs und die Homologie der Keiniblat-

ter,' published at Jena in 1874, and have since

been extensively considered in all works on
embryolog\'.

Gastrec'tomy, the removal of a part or
the whole of the stomach-wall. It is performed
for the cure or relief of deep ulcerations, can-

cerous growths, or contractions of the wall that

cause serious obstruction.

Gastric Juice, the secretion of the stomach,
is in man a clear almost colorless fluid of acid

reaction, containing one half of I per cent
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solids. The amount secreted varies with the

demand, but approximates i.boo cubic centimetres

in 24 hours. In health secretion takes place only

under the stimulus of food. Hydrochloric acid,

the chief constituent, is present in one or two
parts per thousand. During the first stage of
digestion it is all combined with the food, but

later it is found free. The other important in-

gredients of this secretion are pepsin, a ferment
that has the power of converting albuminous
foods into forms that can be absorbed and
assimilated ; and rennin, a ferment that causes
coagulation of milk by converting the casein,

one of the milk proteids. Inorganic salts, the
alkaline chlorides and phosphates, and phos-
phates of calcium, magnesium, and iron consti-

tute most of the solids.

Gastritis, gas-tri'tis, a general term that

includes all strictly inflammatory diseases of the

stomach. Phlegmonous gastritis is a very acute,

fatal, but rare disease that starts in the deeper
layers of the stomach-wall and results in an
abscess. Acute gastritis or acute gastric catarrh
is an acute inflammation of the lining mucous
membrane. The membrane becomes swollen, is

covered by a coating of tenacious mucus, and
tends to bleed at minute points. Errors in diet,

either by over-indulgence or the ingestion of
improper food, is the most frequent cause of the
malady. Certain chemicals and drugs, very hot
food or liquid, foreign bodies, and unripe fruits

may cause the irritation. The symptoms depend
on the severity of the inflammation, the milder
forms being spoken of as sub-acute. Frequently
premonitory symptoms, such as a ieeling of
fulness or tenderness, or the eructation of gases,

may be noticed, and may be soon followed, in

the more severe cases, by nausea, vomiting, and
a rise of temperature, accompanied by painful
thirst. If the retching or vomiting of mucus
continues, there is apt to be great weakness
and prostration. The duration of the disease

under proper treatment is seldom over three or
four days. The stomach should be given abso-
lute rest for 24 hours, or even longer if nausea
or retching continue. The intense thirst may be
relieved by small pieces of ice, but not even the

drinking of water is permitted. Rest in bed
may be indicated in the more severe cases and,

if so, hot poultices applied to the stomach
region relieve some of the distressing symptoms.
Drugs are of little value e.xcept to quiet exces-
sive vomiting. Toxic gastritis is that form
caused by the ingestion of corrosive and irritat-

ing drugs and chemicals. It is a severe form
of acute catarrh, with the added effect of the

particular poison taken. Strong acids and cor-

rosives cause death of the deeper tissues, with
ulceration and even perforation of the wall.

The treatment depends upon the poison taken,

but dilution by the imbibing of demulcent drinks
is usually of value if sufficiently early. Chronic
gastritis or chronic gastric catarrh is a chronic
inflammatory change in the mucous membrane
of the stomach. It is the most wide-spread of
maladies, affecting all classes and ages. Not
uncommonly successive attacks of acute gastri-

tis, even in early life, start those progressive

changes that sooner or later make themselves
known as chronic catarrh. The most common
cause is the repetition of insult to the stomach
in food, both as to quantity and quality, and
<n drink irritating from high temperature or

presence of alcohol. Other causes may operate,
such as venous congestion from disease of the
heart, liver, and spleen, changes in the blood-
elements, and the constant poisoning of infec-

tious diseases.

For an understanding of the symptoms of
this affection it must be appreciated that three
mechanisms make up gastric digestion — the
nervous, the muscular, and the secretory. De-
viation from the normal in any one of these is

almost certain to act on the others, and when, in

addition to these mechanisms, the close rela-

tion of the stomach and other digestive organs
is considered, a marvelous complex is apparent.
The symptoms of a chronic catarrh may be un-
noticed, may be merely evidenced by changes
due to poor gastric digestion, or interwoven with
resulting derangement of all the digestive ap-
paratus. In the early stages the mucous mem-
brane is swelled, the gastric juice still has its

normal ingredients and, in addition, the mem-
brane secretes a mucus owing to degeneration
of the cells. From this stage to a complete ab-
sence of acid, and then of ferments, the change
is gradual, the final stage being known as atro-
phic gastritis. No symptom or group of symp-
toms is characteristic of the disease, the diagnosis
being made with accuracy only by examina-
tion of the gastric contents. At one time or
another one or more of the following symptoms
are noticed. Absence of appetite, bad taste in

the mouth, coated tongue, nausea and, occasion-
ally, vomiting, eructation of gases and some li-

quid, heartburn, and a feeling of fulness or bloat-

ing after meals. The presence of inflammation,
and the stage, are determined by chemical and
microscopical analysis of the contents of the
stomach after a test-meal has been eaten. In
all except the atrophic stage there is always
more or less mucus found mixed with the
food. This is the distinguishing feature.

Of itself the disease is not fatal, but severe
disorders of nutrition may result that render the
sufferer more liable to other diseases.

The treatment consists in correction of the
causes as much as possible, particularly in a
dietetic regimen free of irritation and of ready
digestibility. Lavage or washing of the stomach
is of supreme importance where it can be borne.
Drugs are of little use except for the relief of
distressing symptoms. Where great diminution
or absence of acid is found, it may be sup-
plied, but the large amount necessary usually
makes the procedure impracticable. Electricity,

massage, and hydrotherapy may be beneficial.

Gastros'tomy, the operation of making a
more or less permanent opening between the in-

terior of the stomach and the overlying surface,

the lining membrane of the stomach being joined
to the skin entirely around the margin of the
opening. This procedure is undertaken when
for any reason the entrance of food into the
stomach by natural passage is prevented.

Gastrot'omy, a simple incision of the wall
of the stomach, usually undertaken for the ex-
ploration of the interior or for the removal
of foreign bodies.

Gas'trula. See Embryoixjgv ; Gastr.5:.\.

Gatacre, Sir William Forbes, English
soldier: b. 184,3; d. 6 March 1906. He joined the

English army in 1862; was instructor of survey-

ing in the Royal Military College in 1875-9;
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deputy-adjutant and quartermaster-general in the

Hazara Expedition in 1888, and in the Burma,
Tonhon Expedition in 1889. He led the British

forces in the Sudan in 1898, during the first

advance against Atbara, and later commanded
a British division in that region during the move-
ment against Khartum and Omdurman. When
the war in South Africa broke out he was or-

dered there and given an important command.
He was repulsed at Stormberg with heavy loss.

In April 1900 he was recalled to England.

Gatchina, ga'che-na. See G.mschina.

Gate City, The, a name given to Keokuk,
Iowa (q.v.j, and to Atlanta, Ga. (q.v.).

Gate of Tears, or Gate of Mourning, the

Straits of Bab-el-Mandeb, Arabia ; the term is

an exact translation of the words Bab-el-Man-
deb, which have reference to the many ship-

wrecks which anciently occurred thereabouts.

Gates, Elmer, American psychologist and
inventor : b. Dayton, Ohio, 1859. He has done
much original work in electric meteorology and
has made several electrical mining inventions.

He is the author of a system of mind-building
and experimental psychology, having four labora-

tories for experimental research in these fields.

Among his works are: 'Psychurgy or the Art
of Using the Mind> ; <Art of Mind-Building.'

Gates, Horatio, American military officer:

b. JNIaldon, Essex, England, 1728; d. New York
10 April 1806. He joined the British army
early in life: in 1755 was assigned to duty at

Halifax, N. S., and later served with Braddock's
expedition. In July 1775 Congress appointed

him adjutant-general; in 1776 he was given
a command in the Northern army, and 2
Aug. 1777 assumed command of the Northern
department. He defeated Burgoyne at Sara-
toga, 7 Oct. 1777, the British general sur-

rounding his army orf the 17th. (See S-f^RATOGA,

B.-vxTLE OF.) In November of the same year
he was appointed president of the new
hoard of war and ordnance; and in 1778,
while holding that post, sought with the

aid of his friends in Congress to supersede
Washington as commander-in-chief. This action

soon brought him into discredit, and he re-

signed from active service. In June 1780 he
again entered the army, becoming commander of
the troops in North Carolina. On 16 August
of that year, his army was defeated near Cam-
den, S. C. He was soon afterward suspended
from duty, but reinstated in his command in

1782 after the capture of Cornwallis.

Gates, Lewis Edwards, American educator
and critic : b. Warsaw, N. Y,, 23 March i860.

He is a brother of M. E. Gates (q.v.). He
was graduated at Harvard 1884, instructor in

forensics there 1884-7, instructor in English
1890-6, then becoming assistant professor of
English. He is a frequent contributor of criti-

cal articles to the magazines. He has pub-
lished: 'Selections from Jeffrey' (1894); 'Se-
lections from Newman' (1895) ' 'Selections

from Matthew Arnold' (i8q8) ;' 'Three Studies
in Literature' (1899) ; 'Studies and Apprecia-
tions' (1900).

Gates, Merrill Edward, American educa-
tor: b. Warsaw, N. Y., 6 April 1848. He was
graduated at the University of Rochester 1870,

was principal of the Albany Academy 1870-82,
president of Rutgers College 1882-90, and presi-

dent of Amherst College 1890-g. He has been
very active in promoting Civil Service measures,
and ballot reform. He was made chairman of
the United States Board of Indian Commis-
sioners 1884, and was president of the American
Missionary Association 1893-8. He has pub-
lished: 'Athens and the Greeks of To-day';
'Sidney Lanier, Poet and Artist' ; 'The Debt
the School Owes the State' ; 'Land and Law
as Agents in Educating the Indians' ; 'Interna-
tional Arbitration' ; etc.

Gates, Sir Thomas, English colonial gov-
ernor of Virginia: d. after 1621. He sailed from
England in May 1609, in charge of a colony of
500 emigrants to the New World, but his vessel,

the Sea Venture, was stranded on the rocks of
Bermuda. Here the passengers built two new
ships and finally reached Virginia in May 1610.

Gates went to England in the meantime and
returned in 161 1 with 300 more emigrants. He
was made governor the same year and held that
office till 1614, when he returned to England.

Gatesville, Texas, city and county-seat of
Coryell County, on the St. Louis S. R.R., 80
miles north of Austin. It is situated in the
fertile valley of the Leon River, and has consid-
erable agricultural, stock-raising, and jiroduce-

shipping interests. Pop. (1900) 1,865.

Gath. See Townsend, George Alfred.

Gath (Heb. "wine-press"), one of the five

cities of the Philistines which were presided over
by so many princes or lords from the time
of Joshua to a comparatively late period. It

was situated on the borders of Judah, and was
in consequence a place of much importance in the
wars of the Jews and the Philistines. It is stated

in Joshua that Gath was one of the cities in

which, at the time of the conquest, there still

remained some of the ancient Anakims or giants,

and they appear to have perpetuated the race

here till much later times, for it was from
Gath that the renowned Goliath issued. The
exact site of the ancient city cannot be deter-

mined with any degree of certainty, but some
identif}' it with the eminence Tell-es-Safieh,

about midway between Ekron and Ashdod.

Gath'mann Gun. See Ordnance.

Gatineau, ga-te-no, a river of Canada, in

the province of Quebec, rising in a large lake

of the same name, from which it flows south,

and falls into the Ottawa opposite the town of

Ottawa. Its total length is 450 miles.

Gatling, Richard Jordan, American in-

ventor: b. Hertford County, N. C, 12 Sept.

1818; d. New York 1903. While a boy he
assisted his father in perfecting a machine for

sowing cotton seed, and another for thinning out
cotton plants. Subsequently he invented a ma-
chine for sowing rice. Removing to St. Louis
in 1844, 'le adapted this invention to sowing
wheat in drills. For several winters he attended
medical .lectures in Cincinnati, and in 1849 re-

moved to Indianapolis, where he engaged in

railroad enterprises and real estate speculations.

In 1850 he invented a double-acting hemp brake,

and in 1857 a steam plow, whicji, however, he
did not bring to any practical result. In 1861

he conceived the idea of the revolving battery

gun which bears his name. Of these he con-
structed six at Cincinnati, which were destroyed

by the burning of his factory. Afterward he
had 12 manufactured elsewhere, which were



CATLING GUN — GAUGENGIGL

used by Gen. Butler on the James River. In

1865 he improved his invention, and in the year
following, after satisfactory trial, it was adopted
into the United States service. It has also been
adopted by several European governments. At
the time of his death he was perfecting a few
business formalities prior to placing his new
motor plow on the market. Although best

known as the inventor of a terrible death-dealing
weapon, he was the gentlest and kindliest of

men. The sight of returning wounded soldiers

early in the Civil War led him to consider how
war's horrors might be alleviated. By making
war more terrible, it seemed to him nations
would be less willing to resort to arms, and
he accordingly devoted himself to the study
of ordnance and ballistics, with this end in

view.

Gatling Gun. Sec Okhxancic.

Gatschet, Albert Samuel, American lin-

guist: b. Berne, Switzerland, 3 Oct. 1832; d.

Washington, V. C, 16 March 1907. He was
educated at the universities of Berne and Berlin,

and removing to New York in 1S68 made a

special studv of the languages of tlie American
Indians. In 1879 he became connected with the

Bureau of American Ethnology. He wrote:
'The Klamath hulians of Southwestern Ore-
gon'; 'A Greek Migration Legend'; etc.

Gatty, Margaret Scott, English writer for

young people ; b. Burnham, Essex, fingland, 3

June 1809; d. Ecclesfield, Yorkshire, 3 Oct. 1873.

She was married to Rev. Alfred Gatty in

1839. Her career in letters was begun with
'The Fairy Godmother and Other Tales*

(1851); but 'Parables from Nature* (1855-71)
was the most popular and still holds its place in

public favor. She edited '.•\unt Judy's Maga-
zine' (1866-73).

Gauchos, gow'choz, hybrid inhabitants of

Soutli .Vmerica, mostly cattle-raisers of nomadic
habiis. They arc natives of the pampas, and
descendants of Spaniards and Indians. The
white strain has largely faded out from them,
and a modified Indian type has b^en developed
which has an ethnological interest. As a dis-

tmct people, however, they may be said to be
disappearing. They are now mainly confined to

the Chaco region. Many of them possess figures

and bearing which show a proud descent. They
wear a costume picturesque in fashion and color,

and their skill as horsemen and in using the lasso

and bolas is remarkable. They subsist almost
wholly on meat, and are noted for their hardi-

ness, bravery, and free mode of existence.

Gauden, ga'den, John, English bishop: b.

Mayl.md, Essex, 1605; d. 20 Sept. 1664. In the

early part of his life he belonged to the popular
party. After the outbreak of the civil war, he
hesitatingly submitted to the Presbyterian dis-

cipline, omitted the liturgy from the Church
service, and even subscribed to the covenant,
although he secretly wrote a treatise against it.

After the Restoration he w-as appointed chap-
lain to Charles II.. and successively created

bishop of Exeter and of Worcester. He claimed
the authorship of the 'Eikon Basilike,* or the

'Portraiture of his Sacred Majesty in his Soli-

tudes and Sufferings,' a w-ork which was once
almost universally attributed to Charles him-
self, and which in one year went through 50
editions. Hallam and Sir James Mackintosh

pronounce his claim valid. Other works of his

are: 'Cromwell's Bloody Slaughter House*
(1660); 'Tears of the Church' (1659). See
EiKo.v Basilike.

Gauge, gaj, the name of many different

instruments and appliances used for measuring
various dimensions, forces, etc. The various

kinds of gauge are distinguished by means of

special names indicating the use to which they

are applied. Among the most important con-
trivances of this nature are the instruments
fixed to engine boilers for registering the force

of the steam and the level of the water. In one
of its simplest forms the pressure or steam
gauge consists of a bent siphnn-tube, with two
unequal legs, partly filled with mercury. The
top of the shorter limb is connected to a short

pipe, which enters that part of the boiler which
contains the steam ; the other end is open to the

atmosphere. A stop-cock is generally placed

between the gauge and the boiler, so that it

may be put in conununication with the boiler at

pleasure. When the stop-cock is open, the steam,

acting on the mercury in one leg of the

gauge, presses it down, and the mercury in the

other leg rises. The difference between the two
columns is the height of mercury which corre-

sponds to the excess of the pressure of the

steam in the boiler above the pressure of

the atmosphere. For high-pressure engines, how-
ever, the steam-gauge usually works in the man-
ner of an aneroid barometer, a pointer moving
on a circular scale under the intluence of the

motion of a corrugated diaphragm ; or, as in the

Bourdon gauge, the tendency of a bent tube to

straighten itself under the influence of the

steam pressure communicates movement in a

similar manner to a pointer or index hand. The
water-gauge is a vertical glass tube called a

gauge-glass, comnnmicating above and below
with the boiler. The gauge-glass is not fixed

directly to the boiler, but to a brass column
known as the gauge-column, communicating
with the boiler by two copper tubes of consider-

able length, the upper leading to the steam space

and the lower to the water space. These tubes

are fitted with cocks or valves. Two gauge-
glasses of difTerent lengths are sometimes fitted

to the one column. Gauge-cocks are used as

checks on the water-gauges. There are usually

three of them on the front of the boiler, one at

the normal level of the water, one above, and

one below. As applied to railroad gauge
signifies the clear distance between the rails.

The usual distance in the ordinary or nar-

row gauge is 4 feet 8,'/j inches. The broad
gauge of the Great Western Railway of Eng-
land was formerly 7 feet: the Irish, Indian, and
Spanish gauge is 5 feet 6 inches. S(iecial nar-

row gauges have been adopted for certain lines,

especially for mountain and mineral lines, such

as the 3 feet 6 inch Norwegian gauge. Gauge is

also the name applied to various contrivances

for measuring any special dimension, such as

the wire-gauge, an oblong plate of steel, with

notches of different widths cut on the edge, and
numbered, the size of the wire being determined
by trying it in the different notches till one is

found which it exactly fits. The thickness of

sheet-metal is tried by a similar gauge.

Gau'gengigl, Ignaz Marcel, American
painter: b. Passau, Bavaria, 1856. He was a

pupil of Diez and Raab at Munich, and set up a
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studio in Boston, Mass., in 1879. He paints
preferably interiors, introducing numerous small
figures. Among his picture titles are: 'Aly
Studio,> 'The Duel,' and 'The First Hear-
ing.'

Gaul, gal, Alfred Robert, English com-
poser and organist : b. Norwich, England, 1837.
He was chorister and assistant organist of Nor-
wich Cathedral 1846-59 and subsequently organ-
ist of St. Augustine's Church, Edgbaston,
Birmingham. He has composed an oratorio,
<Hezekiah>; the cantatas 'Ruth' (1881), 'First
Psalm,' 'Ninety-sixth Psalm,' 'Holy City'

{1882), a widely popular work; 'Passion
Music'; 'The Ten Virgins' (iSgo), dedicated
to the choirs of America; 'Song of Life';
'Una* ; etc.

Gaul, Gilbert William, American artist: b.

Jersey City, N. J., 31 March 1855. He was a
pupil of J. G. Brown, and studied at the Na-
tional Academy of Design, exhibiting first there
in 1872. He was elected associate in 1880 and
National Academician 1882. He is a scene
painter often choosing battle subjects, and has
won several medals, including two at the
World's Columbian Exposition 1893. Among
his works are: 'Indian Girl'; 'Coquette'
(1880) ; 'Old Beau' (i88l) : 'Charging the Bat-
tery' : 'News from Home' (1882) ; 'On the
Outpost' (1883); 'On the Lookout'; 'Guer-
rillas' (1885).

Gaul, Gallia, the country of the Gauls
which extended in the times of the Romans,
from the Pyrenees to the Rhine, and on the side
of Italy, beyond the Alps to the Adriatic. It
was divided into Gaul on this side (the Italian
side) of the Alps (Gallia Cisalpina), and Gaul
beyond the Alps (Gallia Transalpina).

Gallia Cisalpina extended from the Alps to
the Adriatic Sea, and consequently comprised
all Upper Italy as far as the Rubicon and
Macra, on account of its adoption of the Roman
toga was called Gallia Togata. It was divided
into Liguria ; Gallia Transpadana ; Gallia Cispa-
dana. Liguria was inhabited by the Ligurians,
Gallia Transpadana principally by the Taurin-
ians, Insubrians, and Cenomani ; Gallia Cispa-
dana by the Boii, Senones, and Lingones, all of
them nations of Gallic descent.

Transalpine Gaul was also called Gallia
Comata in distinction from Gallia Togata, be-
cause the inhabitants wore their hair (coma)
long, or Gallia Braccata, because, particularly in

the southern parts, they wore a peculiar kind of
breeches {brqccoe). Caesar, who conquered
Transalpine Gaul at a later period, found it

divided into three parts : Aquitania, extending
from the Pyrenees to the Garonne, chiefly occu-
pied by Iberian tribes ; Gallia Ceicica, from the
Garonne to the Seine and Marne ; Gallia Belgica,
in the north, extending to the Rhine.

The Gauls were the chief branch of the great
original stock of Celts. On the whole, a great
resemblance appears to have existed among all

the Celts ; and although they were divided into
numerous tribes, there were but few" branches
that were perceptibly different from each other.
It is probable that coming from the east, they
took their way along the south side of the
Danube, having the numerous nation of the
Thracians in their rear and the Germans on
their side

; but the period of this event is so re-

mote that we cannot even venture a conjecture
in regard to it.

A too great population (which is not un-
common in half savage and partly nomadic
nations whose means of supplying their wants
are very imperfect, and who require a great
extent of country), and the pressure of Ger-
man and Thracian tribes, caused general migra-
tions among the Gauls about 397 B.C. Colonies
from many tribes took their course over the
Alps into Italy, and eastwards along the
Danube. This passage of the Celtic Gauls over
the Alps first brings that nation into the region
of history.

Our accounts of the course of the eastern
Gauls along the banks of the Danube are very
imperfect; this, however, is evident, that their
movements occasioned the migrations of the
whole nations. One hundred years after the
burning of Rome, the eastern Gauls, from
280-278 B.C., made three destructive irruptions
into M«cedonia and Greece, which had already
been depopulated by former wars. Ptolemy
Ceraunus, king of Macedonia, and Sosthenes,
the commander of the army, fell in battle, and
Greece trembled. But in an attack on the
temple of Apollo at Delphi (which contained
immense treasures, but was protected by its

situation) the terrors of religion and the as-
saults of the elements (tempest and hail-storms)
came over them; they were defeated, ind
hunger, cold, and the sword of the Greeks com-
pleted their destruction. Several tribes pursued
their course into Asia Minor, where, under the
name of Galatians, they long retained their na-
tional peculiarities, and preserved their language
even

_
to the latest period of the empire. The

reaction of these migrations upon (Saul itself

appears to have been considerable. The Gauls
along the banks of the Danube and in the
south of Germany disappear from that time.
Tribes of German origin occupy the whole
country as far as the Rhine, and even beyond
that river. The BelgK, who were partly Ger-
man, occupied the northern part of Gaul, from
the Seine and ;\Iarne to the British Channel
and the Rhine, from whence colonists passed
oyer into Britain, and settled on the coast dis-
tricts. The Celtae in Gaul, attained a higher
degree of cultivation, to which probably their
intercourse with the Greeks in Massilia (Mar-
seilles), whose letters they used in writing their
own language, and with the Carthaginians, in

whose armies they frequently served as mer-
cenaries, contributed in a great measure. But
they were then hardly able to resist the Ger-
mans who lived on the other bank of the
Rhine. Their kinsmen, the Britons, who
painted their bodies, fought from chariots, and
practised polygamy, were more fierce than the
Gauls.

Meanwhile the Gauls of Cisalpine Gaul had
taken up their residence in the fertile plains of
Upper Italy. Rome trembled at the irruption
of these barbarians into Italy: but Caius Marius
saved the republic. In two bloody battles, at
Aix (AquM Sextias) in 102, and at Vercelli in

loi B.C., he destroyed these nations. Only that
portion of them which had remained in Gaul
to await the issue of the expedition escaped the
general ruin. Forty-three years after this
event Caius Julius Cjesar received the procon-
sulship over the countries bordering on Gaul.
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He resolved to subject all Gaul, and executed

his purpose in less than nine years (58-50 B.C.),

in eight bloody campaigns.

The religion of the Druids, being suppressed

in Gaul by Tiberius and Claudius, gradually re-

treated into Britain, where, particularly on the

small islands near the British coasts, the priests

established their mysterious rites, of which in

ancient times strange and dreadful accounts

were current. The Britons also were soon con-

quered by the Romans. After the extinction of

the family of the Csesars, the Gauls once more
made an attempt to recover their liberty by the

aid of the Germans, but in vain. After this last

effort they gradually became Roman citizens,

and so entirely Romanized that even their

ancient language, the Celtic, was supplanted by

a corrupt Latin dialect, retaining, however, a

considerable number of Celtic words, especially

as roots, which, intermingled with Franco-Ger-

manic words, formed the modern language.

About the year 486 the Franks subdued the

greater part of Gaul, and put a period to the

dominion of the Romans in that country.

Gauley Bridge, W. Va., an important

strategical point at the head of Kanawha Valley,

and one of he three passes of the Alleghanies.

It was the .objective point of Gen. Cox in his

campaign from the Ohio in July 1861, and was
occupied by him and strongly fortified after he

had driven Gen. Wise from the valley and east-

ward to Lewisburg. After the battle of Carni-

fax Ferry (q.v.) Kosecrans advanced to Sewell

Mountain, confronted Gen. Lee, who had as-

sumed command of the Confederate forces, for

several days, and then fell back to Gauley Bridge

disposing the greater part of his army from

5 to 12 miles in front of it, along the Lewis-

burg road. With Lee's assent Gen. Floyd, with

about 5.000 men, crossed New River and moved
down its south side to Cotton Hill, a bold height

in the angle formed by the junction of the New
and Gauley rivers. He got artillery in position

commanding Gauley Bridge, the ferry across the

Gauley, and the road leading to Rosecrans'

camps. On the morning of I November the

artillery opened fire, sunk the ferryboat and,

with sharpshooters beyond New River, stopped

the passage of Rosecrans' supply-trains. The
contest on both sides, with artillery and mus-
ketry, across the narrow river was severe, and

ended only by darkness. The next day it was
resumed and continued for ten days, the trains

moving only by night. Meanwhile Rosecrans

was preparing to capture Floyd by moving a

force on his left and rear, a movement in which
Cox, who was in command at Gauley Bridge,

was to co-operate. On the loth Cox crossed his

brigade in boats over New River, at and near its

mouth, and drove Floyd from Cotton Hill, after

a sharp fight of two days. The co-operative

movement on Floyd's left and rear failed.

Floyd became aware of it, and on the 12th re-

treated as rapidly as possible, abandoning
wagons and supplies, and pursued as far as

Fayetteville. He continued his retreat to Dub-
lin, on the Virginia and Tennessee Railroad.

E. A. Carmak.

Gauley Mountains, W. Va., a range in

Kanawha and Fayette counties, extending cast-

ward for about thirty miles, from the Kanawha
River near Charleston, and divided near the

middle into two ridges between which flows

the Gauley River.

Gauley River, W. Va., an aflluent of the

Great Kanawha River. It rises in the Black

Mountains in Pocahontas County, and after a

course of 75 miles, first westward between the

Gauley Mountains (q.v.), then southward, joins

New River which, from the point ot junction

at Cjauley Bridge, is called the Great Kanawha.

Gault, gait (originally a local name in

Cambridgeshire. England, for clay), one of the

subdivisions of the Cretaceous system (q.v.).

The gault is a stiff, bluish-gray clay, which here

and there contains indurated nodules and sep-

taria. Now and again it becomes somewhat
calcareous, or sandy and micaceous. In some
parts of Sussex a band of phosphatic nodules
occurs at its base. The deposit is of variable

thickness— reaching in some places over ,•500

feet, while occasionally it hardly attains a
greater thickness than 50 feet, and forms a well-

marked geological horizon— forming the bottom
member of the L'pper Cretaceous rocks. It is

abundantly fossilifcrous. the remains being

almost exclusively marine, only a few drifted

land-plants having been met with. The gault is

extensively employed in the manufacture of

bricks and tiles : it forms a retentive and rather

unproductive soil.

Gaulthe'ria. (named for Dr. Gaultier of

Quebec), a large genus of evergreen shrubs,

or under-shrubs, with small, axillary, nodding

flowers, white, pink or red, having a corolla and
calyx with five divisions, the former urn-shaped

or companulate; and a berry-like fruit, red or

blackish, consisting of a fleshy calyx enclosing

a capsule. There are about 100 species, found

mostly in the Andes, a few being Asiatic and
North American. Of the latter, the best known
is G. procumbens, the familiar aromatic or

creeping wintergreen, known in different local-

ities as checkerberry (a name sometimes applied

to MitchcHa rcpcns), boxberry, spice-berry,

ground-berry, mountain tea, and partridge-berry

(q.v.). This plant is found in cool, damp
woods, chiefly under the shade of ever-

greens, in Canada and the United States,

extending southward along the Alleghanies.

The leaves are mostly clustered at the top of

branches rising from creeping stems ; the flowers

are white, the berries red and spicy, with a

flavor (also characterizing the leaves) resem-
bling sweet birch. The leaves of G. prociim-

hciis and G. hispidiila contain an aromatic oil

which has a greater density than any other

essential oil. It contains about 10 per cent of

a terpene called gaultlicrilene and about 90 per

cent of methyl salicylate. Oil of wintergreen is

colorless when fresh, but later becomes yellow-

ish, and is used for flavoring candy and for

disguising the taste of unpleasant medicines.

This oil may be extracted from a few other

plants, particularly sweet birch (Betiila lenta).

See Wintergreen.

Gaur, gowr, a very large, fierce, and un-
tamable ox (Bos gaums) found in the forests

of India and Burma, called "bison" by Anglo-
Indian sportsmen, and distinguished by. the

Malays into two varieties called "sladang" and
"sapio.* Old bulls arc sometimes six feet high
at the shoulders, making thein the largest of

wild oxen. The horns spread laterally and curve
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1. Gopher (Geomys bursarius).

2. Genet (Viverra genetta).

3. Gayal (Bos frontalis).

4. Galago (Otolicnus galago).

5. Gaur (Bos gaurus).

6. White-tailed Gnu (Connochaetes gnu).
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upward to the length ordinarily of 20 to 30
inches, and are large and flattened, while the

ridge of the forehead between them leans for-

ward decidedly and is covered with a mop of
gray hair. The genera! color is smooth, shin-

ing, blackish brown, with the feet white. This
magnificent animal, which is serai-domesticated
to some extent in northern India and never in

the south, wanders about the jungles in small

shy herds under the leadership of a powerful
bull, as is the habit of forest oxen generally.

It is one of the foremost objects of rifle sport
in India, and the best accounts of its habits are

to be found in the books of sportsmen-writers,
such as Baker, Kinloch, Shakspear, Hornaday,
etc. The animal must be followed on foot, in

which the aid of good trackers is essential; and
when it has been overtaken it is usually hidden
in some dense cover, whence it is likely to
charge without warning. Its flesh is excellent.

See G.wAL.
Gauss. Karl Friedrich, karl fred'riH gows,

German maihcmatician ; b. Brunswick 30 April,

1777: d. Gottingen 23 Feb. 1855. At 18, while
a student at Gottingen, he solved a problem
(that of the division of the circle into 17
equal parts) which had occupied geometers from
the time of Euclid. In iSoi was published his
*Disquisitiones Arithmetics,' treating of inde-
terminate analysis or transcendental arithmetic,
and containing, in addition to many new and
curious theorems, a demonstration of the famous
theorem of Fermat, concerning triangular num-
bers. He calculated, by a new method, the orbit
of the newly discovered planet Ceres, and after-

ward that of Pallas, for which he received from
the French Institute in 1810 the medal founded
by Lalande. In 1807 he became professor of
mathematics and director of the observatory at
Gottingen, a position which he held till his
death. In 1821, being charged by the govern-
ment of Hanover with the triangulation of that
country and the measurement of an arc of the
meridian, he rendered the most distant stations
visible by means of the heliotrope, an instrument
of his invention for reflecting solar light ; and
in connection with Weber made valuable in-
vestigations concerning terrestrial magnetism.
He was pronounced by Laplace to be the great-
est mathematician in Europe. Among the more
celebrated of his works are 'Theoria Motus
Corporum Ccelestiiim' (iSog) ; 'Intensitas Vis
Magnetic^ Terrestris' (1833) ; <Dioptrische
Untersuchungen' (1841); and 'Untersuchungen
liber Gegenstande der hoheren Geodesic'
(1844).

Gautama, gow'ta-ma, or Gotama, the pat-
ronymic of several celebrities connected with
Hindu V^edaism, and of Siddartha Gautama, the
founder of Buddhism. See Buddh.\.

Gautier, Emile Theodore Leon, a-mel ta-
6-dor la-oii go-te-a, French scholar and
critic: b. Havre 8 Aug. 1832. He held official

positions connected with the schools and libra-
ries of his native place till his growing eminence
as a writer brought him to Paris. His works,
which place him among the very foremost au-
thorities on medieval European literature, in-
clude: 'Definition Catholique de I'Histoire'
(i860); <Benoit 11.' (1863): 'Etudes litteraires
pour la defense de I'Eglise' (1864) ; 'Epopees
frangaises' (1866-7) ; 'Vingt nouveaux por-
traits' (1878) ; 'La Chevalerie> (1S84) ; <.His-

VoL. ;

—

2S

toire de la poesie religieuse dans les cloitres des
IXe et Xle siecles' (1888) ; 'Etudes et tableaux
historiques' (1890).

Gautier, Judith, zhii-deth, French novelist,

daughter of Theophile Gautier (q.v.) and Car-
lotta Grisi, the famous Italian singer: b. Paris,

France, 1850. She married Catulle Mendes, but
was divorced. Her first work, imder the name
"Judith W-\lther," was 'The Book of Jade'
(1867), a collection of prose and verse trans-

lated from the Chinese; it was followed by 'The
Imperial Dragon' (1869), a Chinese romance,
signed "Judith Mendes"; 'The Usurper,' a
Japanese romance, crowned by the French Acad-
emy in 1875; 'Lucienne' (1877); 'The Cruel-
ties of Love' (1878); 'Isoline' (1881); 'Poems
of the Dragon Fly' (1884), adapted from the
Japanese; 'Potiphar's Wife' (1884), a Persian
romance; 'The Merchant of Smiles' (1888),
a drama adapted from the Chinese; 'The Mar-
riage of Fingal' (1888), a lyric poem.

Gautier, Theophile, ta-6-fel, French poet
and prose writer: b. Tarbes, France, 31 Aug.
181 1 ; d. Paris, 23 Oct. 1872. He was educated
at the grammar school of his native town, and
afterward at the College Charlemagne in Paris.

He applied himself at first, but without much
success, to painting; and then turned to liter-

ature. In verse he published: 'Albertus'
(1S30); 'Comedy of Death' (1832); 'Enamels
and Cameos' (1856) ; his best poetry; etc. His
novels and short stories include: 'Young
France' (1833); 'Mademoiselle de Maupin'
(1835); 'Fortunio' (1838); 'A Tear of the

Devil' (1839); 'Militona' (1847); 'The
Tiger's Skin' (1852); 'Jettatura' (1857);
'Captain Fracasse' (1863) ; 'Handsome Jenny'
(1865); 'Spirite' (1S66) ; etc. He was drawn
early to feuilleton writing, and for more than 30
years contributed to the Paris newspapers criti-

cisms on the theatre and the salon. He also

wrote: 'Journey in Spain' (1843) ; 'Zigzags*

(1845) ; 'Constantinople' (1854) ; 'Journey in

Russia' (1866) ; etc., which rank among the
most delightful books of modern travel. Still

other works were an enlarged edition of 'En-
amels and Cameos' (1872) ; 'The Grotesques*

(1844) ; 'Historj' of Dramatic Art in France'
(1859); 'Balzac' (1858); 'Private Menagerie*
(1869), biographical; 'History of Romanticism*
(1872) ; 'Literary Portraits and Souvenirs'

(1875); 'The East* (1877), the last two being
posthumous. Gautier's whole philosophy is a
philosophy of paradox, his ideal of life hardly
more than a picturesque viciousness. His be-

setting sin was a desire to say something clever

and wicked to shock the Philistines. See lives

by Feydeu (1874); Bergerat (1878); Richet

(1893) ; Brunetiere, 'Evolution de la poesie
lyrique' (1894).

Gauze, a light, transparent silk stuff, or
sometimes a fabric of silk and cotton or silk

and hemp, or of other material. In weaving
gauze, at every third cast of the shuttle

the warp-threads are turned or twisted after

receiving the woof from right to left, and the
reverse, alternately, between each throw of the
shuttle, so that the weft-threads are separated
from each other, the slight texture being tlius

produced. Gauzes are either plain or figured.

The latter are worked with flowers of silver or
gold, on a silk ground, and are chiefly made in

China. For antiseptic purposes, etc., cotton
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gauze IS specially made for the use of surgeons.

Special fabrics to which the name is given are

also manufactured to be made into light under-

wear. The term has further been extended to

any slight open material, as bolting-cloth and
wire-cloth for various purposes. A wide-
meshed, unsized cheese-cloth, which is called

gauze, is considered by surgeons to be the cheap-

est and most convenient material for dressing

wounds, being comfortable and absorbing fluid

without disagreeable matting.

Gavarnie, Cascade de, France, a waterfall

in the Cirque de Gavarnie, Pyrenees. It is the

second highest in Europe, being 1,385 feet in

height.

Gavarnie, Cirque de, France, a natural
amphitheatre in the Pyrenees. It is 2>4 miles

in widtli and 5,j8o teet in lieight.

Gavazzi, ga-vat'se, Alessandro, Italian re-

fonner : b. Bologna, Italy, 21 March 1809; d.

Rome, o Jan. 1889. At 16 he became a monk
of the Barnabite order, and subsequently was
appointed professor of rhetoric at Naples, where
he spppdily acquired a reputation as an orator.

On the ascension of Pius IX. to the papal chair,

he devoted himself to the diffusion of political

enlightenment and patriotic aspirations among
the masses of the Roman population. Later he
forsook the papal ranks and to Gavazzi's fervid

and patriotic oratory may be attributed, in no
slight degree, the universal spirit of self-sacri-

fice evoked throughout Italy during this period

of her history. He was called Peter the Her-
mit of the national crusade. On the establish-

ment of the republic at Rome he was appointed

almoner-in-chief to the national army. Rome
having fallen, Gavazzi w-ent to England, where
he delivered numerous addresses and lectures

illustrative of the political and religious aims of

his country. He twice visited the United States.

He was the founder of the Free Christian

Church of Italy in 1870, and author of "Recol-

lections of the Last Four Popes' (1859); 'No
Union with Rome' (1871), etc.

Gaveston, gav'es ton (Fr. ga-ves-tofi).

Piers, favorite of Edward II., king of Eng-
land: d. 19 June 1312. He was a Gascon by
birth, and on account of his father's services to

Edward I. was chosen companion to the Prince

of Wales, over whom he acquired a complete
and very mischievous ascendency, wasting his

resources, and breeding dissension between him
and his father. Edward I. banished him in

1307, but died the same year, and Edward II. at

once recalled him, made him Earl of Cornwall,
and gave him in marriage his niece, Margaret
de Clare. Intoxicated with his elevation and
honors Gaveston became intolerably insolent and
exasperated the nobles. He was again banished,

again recalled, and, the barons having declared

war, was captured, and executed near Warwick.

Gavial, ga'vl-al, or Ghavial, the common
crocodile of northern India ( Garialis gangcti-

ctis), characterized b\ its greatly prolonged and
slender snout, a peculiarity which increases with
age and varies according to se.x. In the male
the nose is very much swollen, and can be
inflated like a bag when the nostrils (at the ex-
tremity) are closed. The teeth are very numer-
ous,— usually more than 100. The cranial struc-

tures accompanying these peculiarities indicate

a separate family (Gavialidw) , which first ap-

pears in the Upper Cretaceous, and has had
many fossil genera and species, among them an
Asiatic monster (Khamphosuchus crassidens)

of the Pliocene which was 50 feet in length.

The gavial inhabits chiefly the basins of th::

Ganges, Indus and Brahmaputra, and reaches

a length of 20 to 25 feet. In the Ganges it

of a deep sea-green color above, with numer-
ous irregular brown spots, smallest and thick-

est about the jaws, and below pale yellowish
white. It feeds on fish and is harmless, in

spite of its huge size. Its habits are little

known ; and still less is known of a closely re-

lated but smaller gavial (Tomisloma schlegeU)
of Romeo, and Sumatra.

Gavotte, ga-v6t, or Gavot, originally a
dance of the Gavots or people of the Gap, de-

partment of the Upper Alps in France. It was
a peasant dance, not unlike a minuet, and hap-
pily uniting liveliness with dignity. It was
popular from the 16th to the i8th century, and
at one period was in favor at court, .-\fter un-
dergoing modifications it fell into disuse. The
name is also given to a kind of music at first

intended for such a dance. It came into great

favor and was a frequent movement in suites,

sonatas, etc., having been used by Bach and
other great composers. In our time it has
again become popular.

Gay, Delphine. See Gir.\rdin, M.\d.\me de.

Gay, Edward, American painter: b. Dub-
lin, Ireland, 1838. He came to the United
States in 184S, studied art in Albany, N. Y.,

and as a pupil of Schirmer and Lessing at

Carlsruhe; established a studio in New York;
and was elected an associate of the National

Academy of Design in 1868. In 1887 he ob-

tained the Metropolitan prize for his picture

'Broad Acres.' now in the Metropolitan Mu-
seum, New York. His works have been prom-
inent in exhibitions of the Water Color Society

and the National Academy, and include:

'Washed by the Sea' ; 'The Suburbs' ; 'Where
Sea and Meadow Meet' (Executive Mansion,
Albany) ; 'The Waving Grain,' etc.

Gay, John, English poet: b. Barnstaple,

Devonshire, England, baptized 16 Sept. 1685;

d. London 4 Dec. 1732. In 1713 he published

his 'Rural Sports,' which he dedicated to Pope.

This compliment introduced them to each other,

and proved the foundation of a friendship which
lasted for life. In 1714 his caricature of .-Xm-

brose Philips' pastoral poetry was published

under the title of 'The Shepherd's Week.' His
pleasant mock-heroic poem, entitled 'Trivia, or

the \n of Walking the Streets of London,' was
published in 1715, and in that year also was acted

his burlesque drama of 'What d'ye (Tall It?'

followed by a farce, in conjunction with Pope
and Arbuthnot, called 'Three Hours after Mar-
riage.' The production of this play altogether

failed. In 1720 he published his poems by sub-

scription, in 1723 his tragedy, 'The Captives,'

and in 1726 his well-known 'Fa'i-les.' His
'Beggar's Opera' was first acted in 1727 at Lin-

coln's Inn Fields, where it ran for 63 nights,

but the lord-chamberiain refused to license for

performance a second part entitled 'Polly.'

The latter part of his life was spent in the house
of the Duke of Queensberry, where he wrote

his sonata *Acis and Galatea' and the opera

'Achilles.' He was interred in Westminster



GAY— GAYLEY

Abbey, where his monument bears a flippant

epitaph taken from one of his letters to Pope.
Among his smaller pieces, his two ballads of
'Black-eyed Susan' and 'Twas when the Seas
were Roaring,* are much admired.

Gay, Sidney Howard, American journalist
and author: b. Hmgham, Mass., 22 May 1814;
d. New Brighton, Staten Island, N. Y., 25 June
1888. Unwilling to take the oath to support
the Constitution of the United States, which
fostered and protected slavery, he gave up a
legal career and devoted himself to anti-slavery
journalism and lecturing. He became, in 1842,
editor of 'The Antislavery Standard,' a posi-

tion he retained till he joined, in 1857, the edi-

torial staff of the New York Tribune, of which
he was managing editor 1862-6. From 1867
to 1871 he occupied the same position on the
Chicago Tribune, and for another two years was
managing editor of the Evening Post. He was
the author of Br; ant & Gay's 'Popular History
of the United States,' and in 1884 wrote the life

of James Madison in the ^American Statesmen'
series.

Gay, Walter, American artist: b. Hing-
ham, Slass., 22 Jan. 1856. He is a nephew of
S. H. Gay (q.v.), and W. A. Gay (q.v.). At
20 he went to Paris, where he studied art under
Bonnat, and he has been a frequent exhibitor at

the salon. Among his paintings, which have
won many medals, are *Benedicite,> now in the
Museum of Amiens, France, 'Las Cigarreras'
('The Cigarette Sellers') in the Luxembourg,
Paris ; and canvases in the Metropolitan of Fine
Arts, New York, the Museum of Fine Arts,
Boston, and several noted collections in Europe.

Gay, Winckworth Allan, American artist:

b. Hingham, Mass., 18 Aug. 1821. At an early

age he became a pupil of Weir, professor of
drawing at West Point, subsequently went to
Europe, and passed five years there in study, a
part of the time under Troyon in Paris. He
paints exclusively in landscape. 'A Scene in

the White Mountains,' a picture painted for the
Boston Athenseum, is a good specimen of his

method of treatment of mountain scenerj'.

Some of his best works depict that region. But
he has also painted views of Nantasket beach
and rocks, which have attracted much attention,
and some critics have pronounced coast scenerj'
to be his proper specialty.

Gay-Lussac, Joseph Lotiis, zho-zef loo-e
ga-lii-sak, French phj'sicist: b. St. Leonard,
Haute-Vienne, France. 6 Dec. 1778; d. Paris 9
May 1850. In 1804 he was the first to make
balloon ascensions for purposes of scientific in-

vestigation : became a member of the society of
Arcueil, and was introduced to Humboldt, with
whom he prosecuted an investigation of the
polarization of light and other subjects. He
also devoted much of his time to the study of
chemistry, and to him we are indebted for the
discovery of the hydro-sulphuric and oxy-chlo-
ride acids. In 1830 he became a member of the
Chamber of Deputies, and in 1839 was created a
peer of France. He enjoyed several official ap-
pointments, and was professor of chemistry at
the Jardin du Roi.

Gay Head, a promontory and lighthouse
on the western extremity of Martha's Vineyard,
Mass. Lat. 41° 21', Ion. 70° 50' W.

Gay-Lussite, ga'lu-sit, a native hydrous car-
bonate of calcium and sodium, Ca CO3. NauCOt
+ 5H:0. It was described by Boussingault
from crystals found in a bed of clay in the bot-
tom of a lake near Maracaibo, Venezuela. These
are vitreous, white, monoclinic prisms, having a
hardness of 2 to 3 and a specific gravity of about
1.94- It also occurs in the waters of a lake
near Ragtown, Nevada. It was named after the
French chemist, Gay-Lussac. The nam.e "natrc-
calcite" has been applied to pseudomorphs of
calcite, which were supposed to be after gay-
lussite, but which now seem proven to be after
celestite.

Gaya, gi'a, India, chief town of a district

of the same name in Bengal. It is a place of the
greatest sanctity, from its associations with the
founder of Buddhism, and is annually visited by
about 100,000 Hindu pilgrims, who pray for

the souls of their ancestors at the 45 sacred
shrines within and without the walls. In
Gaya proper the Brahmans reside; adjoining is

Sahibganj, the trading and official quarter. Six
miles south is the village of Buddha-Gaya, the
home of Buddha. (See Buddhism.) Pop.
(1901) 80,383 for the district; city 15,000.

Gayal, gi'al, or Mithan, a tame ox {Bos
frontalis) of northwestern India and the hilly

regions of Indo-China, known principally in the

herds of the semi-civilized hill-tribes, but which
also exists wild in Tenasserim. These cattle are
kept for the sake of their beef, gayals never be-

ing put to any sort of work, as are humped cat-

tle. This ox is somewhat smaller than the gaur
(q.v.), has proportionately shorter legs, rounder
and shorter horns, a flatter forehead and greater
dewlap. It will interbreed with the gaur and
various other bovine specie?

Gayarre, ga-a-ra', Charles Etienne Arthur,
American lawyer and historian : b. New Orleans,
La., 9 Jan. 1805; d. 11 Feb. 1895. He was ad-
mitted to the bar in 1829; was several times a

member of the Louisiana legislature ; deputy
State attorney-general (1831) ; secretary of

state of Louisiana (1846-53). Among his

works, which deal largely with the history of

his native State, are: 'History of Louisiana,'

in French (1830) ; 'Louisiana, its History as a

French Colony' (1851) ; 'Philip II. of Spain'

(1866) ; 'Fernando de Lemos,' a novel (1872).

Gay'ler, Charles, American playwright: b.

New York i .-Vpril 1820; d. Brooklyn 28 May
1892. He removed to the West, was a law pupil

of Abraham Lincoln, was admitted to practice, in

1848 edited the Cincinnati Evening Dispatch,
and in 1850 became connected with the New
York press, to which he contributed for many
years. He wrote for English and American
production a large number of plays, according to
some statements nearly 400. These include:
'The Heir of Glen Avon,' his earliest at-

tempt, produced in 1839; 'Taking the Chances' ;

'Olympiana' ; 'The American Cousin at Home*
(for E. A. Sothern) ; 'Night and Morning';
*With the Tide* : <Brom Bones' ; ^The Connie
Soogah'; 'Bull Run': 'Inflation': 'Lord Tat-
ters, Irish' : and 'Fritz, our Cousin German,*
his most successful work, written for J. K. Em-
met and first produced at Buffalo, N. Y., in

1869

Gayley, Charles Mills, American educator:
b. Shanghai. China, 22 Feb. 1858. He was
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graduated at the University of Michigan in

1878, and became professor of the English
language and literature in the University of
California in 1889. His publications include:
•Songs of Yellow and Blue' ; 'Guide to Liter-
ature of ^-Esthetics' ; 'English in Secondary
Schools'; 'Classic Myths in English Litera-
ture' ; etc.

Gaynor, William Jay, American jurist: b.

Whitestown, Oneida County, N. Y., 1851. He
was for a time a journalist, studied law and in

1875 was admitted to the bar, wrote on legal

subjects, and was identified with many cases of
importance. In 1893 he was elected a judge of
the State supreme court. He became best
known through securing the conviction of John
Y. .McKane of Gravesend for election frauds.

Gayoso, Jose Brunetti, ho-sa' broo-net'te
gi-yo'so, Duke of Arcos, Spanish diplomat: b.

Madrid, 6 Feb. 1839. He was educated at the
University of Madrid, was admitted to the bar,

entered the diplomatic service in 1864, and was
secr-tary of legation at various capitals. He
became minister plenipotentiary to Bolivia in

1881, to Uruguay in 1889, Chile in 1893, and
Mexico in 1898. In 1899 he was appointed
Spanish envoy extraordinary and minister pleni-

potentiary to the United States.

Gaza, gii'za, Theodonis, Greek scholar: b.

Thessalonica, Macedonia, about 1400; d. Italy

1478. He fled about 1444 before the Turks to
Italy, where he became teacher of Greek at Fer-
rara, next of philosophy at Rome. Gaza has
been warmly praised by subsequent scholars,

such as Politian, Erasmus, Scaliger, and Me-
lanchthon. His principal work was a Greek
grammar in four books, first published by Aldus
Manutius at Venice in 1495. He translated into

Latin portions of Aristotle, Theophrastus, St.

Chrysostom, Hippocrates, and other Greek
writers.

Gaza, ga'za, Syria, an ancient town, capi-

tal of the district of the same name, about 3
miles from the mouth of the rivtr Gaza, 50
miles from Jerusalem, on the high road between
Egj'pt and Damascus. The bazaar and markets
are of considerable importance. Gaza is a
depot for barley, and has many potteries. The
district of Gaza occupies the southwest corner
of Syria, having the Mediterranean on the west,

the valley of the Jordan and of the Dead Sea
on the east, and Arabia Petraea on the south.

Pop. (1900) 34,500.

Gazelle, a small antelope of the genus
Cazclla, or some related genus, exemplified by
the "ariel" or "dorcas" of the Saharan and
Syrian deserts, famous in poetic literature. The
group contains some 25 species scattered

throughout all Africa and southern Asia ; and
as a whole is characterized by small or moderate
size, a sheep-like dentition, sandy coloration with
white belly, and the usual presence of dark and
light stripes on the face and flanks. The horns
are of fair length, ringed, lyrate and usually
present in both sexes. The gazelle (C dorcas),
stands about 24 inches tall at the shoulders, and
has horns about 13 inches long. It is of deli-

cate build, and extreme swiftness, leaping high
as it runs, so that at full speed it seems to skim
the ground like a flying bird. Its color is a
light fawn upon the back, deepening into dark-
brown in a wide band which edges the flanks

and separates the yellow-brown of the upper
portions of the body from the pure white of the
abdomen. The face is marked with two stripes
of contrasting colors, and the hindquarters arc
white. The eye of any gazelle is large, soft, and
lustrous, and has been long employed by eastern
poets as the most flattering comparison to that
of a woman. Gazelles feed generally at dawn
and at evening, and approach water only once
in 24 hours. They are hunted in vari-

ous ways, and their flesh is excellent. This
species is becoming rare, but may still be found
throughout the Sahara, and in the stony deserts
of Syria. Many local names have been applied
to it in books of travel and reference, most of
which belong elsewhere. Such are the "korin"
or "corinne" of Senegal (C rttHfrons) ; the
West African "raohr" (C mohr), the largest

(32 inches high) and tallest of the race; the
•aoul" (C sccmincrriitgi) of Abyssinia and
Somaliland, the "dama" (G. dama) of the
Sudan, and others formerly confused with G.
dorcas. Still other species range the plains of
Central and South Africa, where some, as the
springbok (q.v. ), formerly assembled in vast
herds, as described under Antelope. Another
group is formed by three similar Asiatic gazelles,— one common in Persia (G. giittiirosa), and
the others eastward, where the "goa" dwells on
the high Tibetan plateau. Lastly in the Indian
gazelle (G. bcnnetli), the "ravine-deer" of In-
dian sportsmen, we have a species with almost
straight horns, which is about 26 inches tall,

light chestnut in color with a blackish tail, and
dwells in small bands in the dry plains along
both sides of the Indus.

Gazette. Cazsctia was the name of a small
coin once in use at Venice, and also of a kind of
primitive newspaper, published there and sold
for that simi. Gaszctta, Spanish Gazcta, French
Gazette, are still used for a newspaper, but the
term in England is confined to that paper of
news published by authority of the government.
The first 'Gazette' in England was published at

Oxford 7 Nov. 1665. From that period the

'Gazette' has appeared regularly twice a week,
and besides the notifications published by court
and government, contains those required by law
in private transactions. See Newspapers.

Gazetteer, a geographical dictionary. The
first work of this kind with which we are ac-

quainted is that of Stephen of Byzantium, who
lived in the beginning of the 6th century. We
have only an abridgment of it. The first mod-
ern work of the kind is the 'Dictionariura His-
torico-Geographicum' (Geneva 1565), by
Charles Stephens, with additions by N. Lloyd
(Oxford 1670, and London 1686). The
works of Ferrari ('Lexicon Gcographicuni,'

1627) and Baudrand ('Geographia Ordine Lit-

erarum Disposita,' 1682) are full of the stran-

gest errors. Those of Maty (1701), Thomas
Corneille (1708), and Savonarola (1713) were
based on the former, with additions and correc-

tions. The 'Dictionnaire Geographique, His-
torique et Critique,' of La Martiniere (1726),
superseded all that had gone before it, though
it retained many errors. The 'Geographisch-
Statistisches Handworterbuch' of the eminent
German geographer Hassel (1817) was the re-

sult of laborious and judicious investigations.

The 'Universal Gazetteer,' by Cruttwell (Lon-
don 1808) and the 'Edinburgh Gazetteer*
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(1817-22), once the principal works of the
kind in English, were in course of years super-
seded by several others, among them Maccul-
locli's 'Geographical Dictionary,' Blackie's 'Im-
perial Gazetteer' (Glasgow 1850), Lippincott's
'Pronouncing Gazetteer of the World' (Phila-
delphia 1855, with new editions and revisions),
and Longmans' 'Gazetteer of the World.' The
most valuable among European gazetteers fur-

ther include the French 'Dictionnaire Geog-
raphique Universel,' Saint-Martin's 'Nouveau
Dictionnaire de Geographic Universelle,' and
Ritter's 'Geographisch-Statistisches Lexikon.'
There are also gazetteers confined to individual
States of the Union, and others to particular
countries of the world.

Gears. See Wheel Gearing.

Geary, John White, American military
officer and politician : b. ]Mount Pleasant, West-
moreland County. Pa., 30 Dec. 1819; d. Harris-
burg, Pa., 8 Feb. 1873. He was a lieutenant-

colonel in the Mexican war; went to California

and was appointed postmaster at San Francisco
in 1849, being the first to hold that position in

the city. In 1850 he was elected the first mayor
of San Francisco, and in 1856 was made terri-

torial governor of Kansas. When the Civil

War broke out he enlisted in the Union army
and became brigadier-general of volunteers 25
April 1862. He was in the battle of Cedar Moun-
tain 9 Aug. 1862, and commanded a division at

Chancellorsville, Gettysburg and Lookout Moun-
tain. He also participated in Sherman's march
to the sea. He was governor of Pennsylvania
from 1867 till shortly before his death.

Gebhardt, Eduard von, ed'oo-ard fon gab'-
hart, German painter: b. St. Johannes, Estho-
nia, 13 June 1838. He studied at the St. Peters-
burg Academy in 1854-7, and later with Wil-
helm Sohn at Diisseldorf, where he established
his studio and attracted much attention by his
religious works, in which he treated biblical

scenes after the manner of the Dutch and Ger-
mans of the 15th and l6th centuries, imitating
their introduction of costimies and other fea-
tures contemporary to them. He also painted
many scenes from the period of the Reformation.
In 1873 he was appointed professor in the
Diisseldorf Academy. His subjects include:
'Christ's Entry into Jerusalem' ; 'The Rich Man
and the Beggar Lazarus' ; 'The Last Supper,'
his chief work (National Gallery, Berlin) ; 'The
Ascension,' one of his best canvases; 'Religious
Conversation' ; and 'The Reformer at Work.'

Geckos, gek'oz, the small lizards of the
family Geckonide, distinguished from other
lizards by structural peculiarities which indicate
that the group is a very ancient and distinct one.
Externally their robust forms, short heads and
thick, but fragile tails ; the skin, in most soft

and pebbled with minute bony concretions
(osteoderms) ; the lack of eyelids, the ball of
the eye being studded by a transparent watch-
glass-like scale : and adhesive feet are so highly
characteristic that a gecko is usually recognizable
at a glance. The group consists of about 50
genera, comprising some 270 species, and they are
scattered all over the warmer part of the globe,
occurring even in New Zealand and many
oceanic islands. Most of the species are small,
the largest not much exceeding a foot. They
dwell mainly in the woods, and among rocks,
hiding by day, or basking quietly in the sun, and

becoming active at night. They are carnivorous,
the smaller eating insects, and the larger bigger
insects and whatever else they can catch. They
are well fitted for scrambling about tree-trunks
and cliffs, as is seen in the agility of the com-
mon "tarentola," "osga" and other geckos of
southern Europe, and the almost domestic
"cheecha" {Hemidactylus) of Ceylon and India,
which are numerous both outside and inside of
farm and village houses, snapping up flies. They
will climb a smooth wall or even a window pane
without difficulty, and even run back downward
along the smooth whitewashed ceiling. This is

possible for them by the fact that the soles of
the cushions of the toes are furnished with
transverse lamellae beset with tiny hair-like ex-
crescences, between each two of which a vacuum
is formed by the pressure of the foot on every
step. Upon the differences in the arrangement
of the pads and lamellae are based generic dis-
tinctions. In addition to this facility of move-
ment, one species (Ptychocoon homalocepha-
lum), the flying or fringed gecko of the Malayan
region, has a lateral parachute-like membrane
assisting it to make long leaps from tree to tree.

Geckos are entirely harmless and could not
inflict a painful bite if they tried; yet the peas-
ants of Spain and Italy fear as poisonous even
those which they see daily in their houses, and
the Egj-ptians accuse them of leprosy. When
encouraged they become tame and friendly and
show considerable intelligence. Their voices
produce a feeble clicking sound, often repeated,
from which comes the terra "Gecko" and such
local names as "toco-toco" and the like. They
reproduce by hiding among rotten wood two or
three globular hard-shelled eggs, from which
the young hatch, and are ready at once to be-
gin to care for themselves. Consult Gadow,
'Amphibia and Reptiles' (1901) ; Gosse, <A
Naturalist's Sojourn in Jamaica' (London
iSsi).

Ged, William, Scottish goldsmith, inventor
of stereotyping, b. Edinburgh l6go; d. there 19
Oct. 1749. In 1725 he took out a patent for his
method of stereotyping, which was for long
the only one in use. He met with such opposi-
tion in Edinburgh that he went to London, but
there also failed to get his invention adopted.
In 1731 he obtained a contract to print Bibles
and prayer-books for the University of Cam-
bridge, but only two prayer-books had been exe-
cuted when the lease was surrendered. He
stereotyped an edition of Sallust in 1744. Con-
sult 'Memoir,' by Nichols (1781).

Geddes, ged'es, James, American scholar:
b. Boston, Mass., 29 July 1858. He was gradu-
ated from Harvard in 1880, was instructor in
Romance languages at Boston University in
1887-90, assistant professor in 1890-92, and in
1892 was appointed professor. His writings in-
clude

_
various monographs and articles for

periodicals, and student's editions of Spanish and
Italian classics.

Geddes, James Lorraine, American sol-
dier: b. Edinburgh, Scotland. 1827; d. 1887.
After residence in Canada, he studied in the Brit-
ish military academy of Calcutta, India, distin-
guished himself in the Punjab, and settled at
Vinton. Iowa, in 1857. In tlie Civil War he
served from 1861 to 1865, and attained the brevet
rank of brigadier-general of volunteers. He
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wrote: "The Stars and Stripes,' 'The Soldier's

Baltic Prayer,* and other war verse.

Geefs, Gillaume, ge-yom gafs, Belgian

sculptor: b. Antwerp lo Sept. i8o(); d. Brussels

24 Jan. 1883. He became professor at the Acad-
emy of Antwerp in 1834. Among his most im-

portant works are the monument to the victims

of the Revolution of 183a at Brussels; a statue of

Rubens in front of Antwerp Cathedral; statues

of King Leopold, etc.

Geefs, Joseph, Belgian sculptor: b. An-
werp 25 Dec. 1808: d. there 10 Oct. 1885. He
was a brother of Gillaume Geefs (q.v.). In 1841

he was appointed professor of sculpture in the

Antwerp Academy, and in 1846 became a mem-
ber of the Belgian Academy. Among his prin-

cipal works are: A statue of Vcsalius, at Brus-

sels; one of Martens, the first Belgian printer, at

Aelst ; an equestrian statue of Leopold L, at

Antwerp; and 'The Fallen Angel,' in the

Brussels Palace of Fine Arts.

Geelong, gc-16ng', . Australia, a city of

Victoria, on Corio Bay, 45 miles south of Mel-
bourne. The gold discoveries in 1851 added to

its prosperity. Limestone and a kind of mar-
ble are found in the neighborhood. The indus-

tries are the manufacture of woolen cloths and
paper, meat preserving, tanning, rope making,
fishing, etc. The city is lighted with gas, and
has two parks, botanical garden, government
buildings, a town hall, hospital, chamber of

commerce, mechanics' institute, etc. Corio Bay
is a favorite batUing resort. Pop., including sub-

urbs (1901), 23,440.

Geelvink (gal'vTnk) Bay, an arm of the
Pacific in New Guinea. Its entrance, about 155
miles wide, is protected by several islands.

Geertz, garts, Julius, German painter: b.

Hamburg 21 April 1837. He was a pupil of

Giinthcr and Martin Gensler at Hamburg,
of Descoudres at Carlsruhe. and of Jordan at

Diisscldorf, located his studio at Dii.sseldorf,

and established his reputation by his skil-

ful genre scenes, of which the 'Criminal

after Condemnation' was the first to win prom-
inent notice. His works, characterized in gen-

eral by excellence of design and color, fidelity

of interpretation, and a capital sense of humor,
include: 'The Fly-catcher'; 'Die Wacht am
Rhein>; 'A Prisoner of War'; 'The Village

Hero' ; 'Alms.' During a visit to the Lfnited

States he painted portraits of Oswald Otten-

dorfer, Carl Schurz, and other German-Ameri-
cans.

Geese, a large group of water-birds allied

to the ducks and swans, and forming with them
the family Anatidcc. It is not possible to sepa-

rate geese and ducks into two well-defined

groups. Generally speaking, however, geese are

distinguished by their larger size; short, heavy
bill, with reduced lamells ; longer legs, placed

nearer the centre of the body ; and the absence of

enlargements of the bronchial tubes. Some
thirty species of true geese exist, and about a

dozen others are usually known by that name.
Males are called "ganders," and young birds

"goslings." The most typical geese are those of

the genus Anscr, represented in Europe by the

gray lag (A. cinercus), bean-goose (A. segetum)
and white-fronted goose (A. alhifrons). A
variety of the last occurs also in North America.
The gray-lag goose is the original of the domes-

tic races of geese. In its wild state it ranges

over nearly the whole of Europe and northern

Asia, and was formerly an abundant breeder on
the British Isles.

The best known wild geese in America are

the Canada goose {Urania canadensis), the

brant (B. bernicla) and the snow-goose (Chen
hyperbureiis). The former presents several

varieties differing mainly in size, the Hutchin's

and cackling goose of the West being not larger

than big ducks. One form or another occiirs all

across the continent, breeding mainly north of

the United States, migrating southward in the

autumn, and wintering on the coasts and inland

waters, where they are regularly hunted by
sportsmen. In early spring the northward
flight of these geese in their customary V-
shaped rank is heralded as an indication that

winter is over. The brent goose or brant is a

smaller darker bird, breeding far northward and
occurring along our coasts often in immense
numbers during the winter, and also on the

coasts of Europe, being everywhere a salt-water

bird. The black brant of our western coast, and
the bernacle goose (q.v.) of the north of Eu-
rope, are allied species. Several species of
snow-geese or laughing geese, are found in

America, most plentifully in the interior. Most
of them arc pure white in the adult state, more
or less gray during the first year ; but the blue

goose {Chen c<rrulescens) is always bluish gray,

with the head while in the adult.

In Patagonia and the adjacent islands are

several peculiar geese in which the sexes differ

totally in coloration, the males being white and
the females brown; some of them are strictly

upland birds. The largest known goose is the

Chinese swan-goose {Cygnopsis cygnoides),

which is supposed to be the parent stock of the

domestic geese of some eastern countries. The
peculiar Cape Barren goose of Australia {Cere-
opsis nora-hoUandia) , an upland goose which
has lost the power of flight, has the webbing of

the toes greatly reduced and the bill very short

and rounded. Another curious species is the

spur-winged goose of Africa (Plectropterus

rueppelli) which possesses hornlike weapons on
the bend of the wing. This is a beautiful bird

bred in captivity by fanciers for ornamental
service.

Domestic Geese.— The breeding of geese is

followed on a large scale in some countries and
was formerly extensively carried on in parts of
England, where the flocks were regularly tended
by a gooseherd and driven daily to pasture and
water. Geese are valuable not only for their

flesh and eggs, but for the plumage, and where
kept for the latter purpose are plucked four or

five times a year. The feathers are used chiefly

for stuffing pillows, etc. ; but as a result of pub-

lic sentiment against the use of the plumage of

wild birds in millinery, the manufacture of arti-

ficial plumes and feather-ornaments for hats is

becoming an important industry, and goose-

feathers form the basis of most of these fabri-

cations. Geese are often specially fattened for

the table. The liver of a fat goose is often larger

than all the other viscera. The celebrated

pates de foie gras of Strasburg are made of

goose-livers, which are brought to a state of

abnormal enlargement by keeping the birds in an
apartment with a high temperature and cramming
them with food. The oily fat and preserved

breasts of geese are German delicacies. Six
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standard varieties of domestic geese are kept in

the United States, for practical purposes, as

follows

:

Gray Toulouse.— Derived from the neighbor-
hood of Toulouse, France ; compact in form

;

gray, with brown wing-quills, hazel eyes, and
bills and feet deep orange ; full w'eight, 20

pounds. They are late in maturing, and hence
are often called Christmas geese ; their flesh is

not of the best, but they are good egg-layers.

They are bred largely by farmers.
White Eiiihdcii.— Large, tall, snow-white

geese derived from Westphalia, weighing 18 to

20 pounds when adult ; eyes blue, bills flesh-

color ; feet deep orange. They are highly re-

garded by farmers as practical birds.

Gray African.— Tall, with long necks and
large heads, a large knob on the base of the bill

and a heavy dewlap : general color gray, darkest

on the back ; eyes hazel ; bill black : feet dark
orange ; weight, 18 to 20 pounds. These are by
many raisers considered the most profitable of all

geese to keep. They grow the heaviest in the

shortest space of time, are ready for market in

10 weeks, and as compared with other geese

give the most satisfactory returns for the least

labor and time spent in growing them. They
are first-class layers and their flesh is fine and
nicely flavored.

Chinese Geese.— Small graceful geese in two
varieties, brown and white, weighing as adults

12 to 14 pounds. In colors and the shape of

the head and knobbed bill they resemble the

African breed ; the white variety is pure white
throughout, with the bill orange instead of

black. They are the most prolific layers of all

the breeds, averaging 50 to 60 eggs a year; and
are otherwise commendable, especially for the

table.

Jl'ild Geese.— Descendants of the American
wild goose; weight 14 to 16 pounds. They are

very generally bred throughout the country, and
exhibit many good qualities.

Consult Weir, <The Poultry Book* (New
York, 1903).

Geezeh. See Gizeh.

Geffrard, zhe-frar, Fabre, Haitian presi-

dent : b. L'.\nse-a-Beau 19 Sept. 1806 ; d. Kings-
ton, Jamaica 11 Feb. 1879. I" 1843 he joined

Gen. Herard's insurrection against President
Boyer, and as commander of Herard's advance
guard, annihilated Boyer's force at Numero
Deux. In the wars with Santo Domingo (1849,

1856) he fought with distinction, later led a suc-

cessful insurrection against President Soulouque,
and was president from 1859-67, when a con-

spiracy of Salnave, an army officer, obliged him
to escape to Jamaica.

Gefle, yaf'la, Sweden, a seaport town and
capital of Gefleborg, and at the mouth of a river

of same name in the Gulf of Bothnia. It stands

on both sides of the river and two islands formed
by it. consists of spacious and well-paved streets,

and houses partly of wood and partly of stone

:

and has an old castle, ship-building yards, and an

excellent harbor. Pop. (1900) 29.522.

The district of Gefleborg has an area of 7.614

square miles ; a coast deeply indented by bays,

and an interior partly mountainous and covered
with pine forests, and containing a large number
of lakes, which, with the streams between them,
form a kind of continuous network. The rear-

ing of cattle i3 the chief employment. The

most valuable mineral is iron. Pop. (xgoo)

228,862.

Gefleborg. See Gefle.

Gehenna, ge-hen'a. See Hell.

Gehennam, ge-hen'am. See Tophet.

Gehlenite, ga'len-it (named by Fuchs after

his colleague Gehlen), a grayish-green or brown
tetragonal mineral; hardness 5.5 to 6; specific

gravity 2.9 to 3.1 ; lustre resinous or vitreous

;

fracture uneven to splintery. It is composed of

a silicate of calcium and aluminum, CasALSiiOw.
This mineral has feeble doable refraction. It

is found in the Tyrol and in Banat, and
occasionally occurs among the scoriae of fur-

naces.

Geijer, gi'er, Eric Gustaf, Swedish histo-

rian: b. Ransater, Wennland, 12 Jan. 1783; d.

Stockholm 23 April 1847. Beginning to lecture

at Upsala in 1810, he was elected in 1815 assist-

ant professor, and in 181 7 professor of history

at Upsala. Geijer exercised a marked influence

on the poetic no less than on the historical lit-

erature of Sweden. Great as is the value of

Geijer's historical works, he unfortunately did

not complete any one of the vast undertakings
which he planned. Thus, of the <Svea Rikes
Hafder,' or Records of Sweden (1825), which
were to have embraced the history of his native

country from mythical ages to the present time,

he finished only the introductory volume. This,

however, is a thoroughly good critical inquiry

into the sources of legendary Swedish history.

His next great work, 'Svenska Folkets His-

toria' (1832-6), was not carried beyond the

death of Queen Christina. Of his other his-

torical and political works may be mentioned
•The Condition of Sweden from the Death of

Charles XII. to the Accession of Gustavus III.'

(1838), and 'Feudalism and Republicanism'

(1844). During the last 10 years of his life

Geijer took an active part in politics; but, al-

though his political writings possess great merit,

the very versatility of his powers diverted him
from applying them methodically to the complete
elaboration of any one special subject.

_
He was

also known to his countrymen as a inusician and
composer of no mean order. His collected

works were published by his son, with a

biographical sketch (13 vols. 1849-56).

Geikie, ge'ki, Sir Archibald, Scottish geol-

ogist and scientific writer : b. Edinburgh 28 Dec.

1835. He entered the geological survey in 1855

and has since had a brilliant career of discovery

and experiment, and held many important hon-
orary positions. Among his publications are

:

'The Story of a Boulder' (1858) ; "Elementary

Lessons in Physical Geography' (4th ed. 1884) ;

'Scenery of Scotland Viewed in Connection with

its Physical Geology' (2d ed. 1887) ; 'Outlines

of Field Geology' (4th ed. 1881) ; and 'Te.xt-

Book of Geology' (3d ed. 1893) ; 'The Ancient
Volcanoes of Britain' (1897).

Geikie, Jsimes, Scottish geologist, brother

of Archibald Geikie (q.v.) : b. Edinburgh 23

Aug. 1839. He was educated at Edinburgh Uni-

versity in which he held the chair of geology in

1882. He is the author of: 'The Great Ice Age'
(1874); 'Prehistoric Europe' (1882); 'Out-

lines of Geology' (1884) ; 'Fragments of Earth

Lore' (1892); 'Earth Sculpture' (1898).
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Geikie, John Cunningham, English Angli-
can clcrgjniaii : b. I£diii1nirgli 26 Oct. 1824. He
was educated at the University of Edinburgh,
was pastor of Presbyterian churches in Halifax
and Toronto, was ordained priest of the Estab-
lished Church in 1876, and was successively cu-
rate of St. Peter's, Duhvich, 1876-g; rector of
Christ's Church, Ncuilly, Paris, 1879-81 ; vicar

cf St. Mary's, Barnstaple, 1883-5 ; and vicar of
St. Martin-at-Palace, Norwich, in i885-<)o. His
publications include: 'The Life and Words of
Christ* (1876) ; "Old Testament Characters*
(1880); ^Tha English Reformation* (1884);
"Landmarks of Old Testament History' (1895) :

<A New Short Life of Christ* (1898); <The
Vicar and His Friends* (igoi).

Geisha, ga'sha, a Chino-Japanese word,
meaning "one with pleasing accomplishments,'*
applied to Japanese singing and dancing girls

who furnish entertainment in tea-houses and at

social gatherings.

Geissler, Heinrich, hin'riH gis'lcr, German
mechanician: b. Igclshieb, Germany, 26 May
1814; d. Bonn, Prussia, 24 Jan. 1879. He be-

came known as a maker of physical and chem-
ical apparatus and principally as the inventor
of Geissler's tubes (q.v.), an apparatus for pro-
ducing light by an electric discharge in vacuo.

Geissler's Tubes, tubes made of very hard
glass, and containing highly rarificd gases. Each
end of the tube has a platinum wire sealed into

it to ser\'e as electrodes. When a discharge of

electricity is caused to take place in these tubes

by connecting the electrodes to the terminals of

a Ruhmkorff's coil or a Holtz's machine, very
brilliant effects may be produced. The inven-

tion was named after Heinrich Geissler (q.v.).

Gela, jc'la, Sicilj', a city of ancient Greece,
situated on the island between Agrigentum and
Camarina ; founded in 690 B.C. by the Cretans
and Rhodians. The colony was remarkably
prosperous, and in 528 B.C. sent out a portion of
its inhabitants, who founded Agrigentum. In
280 Phintias, the tyrant of Agrigentum, utterly

destroyed Gela.

Gelada, gel'a-da, a kind of baboon (q.v.).

Gelasius (je-la'si-iis) I., Saint, Pope: d. 19
Nov. 496. He succeeded Felix HI. on I March
492. At the Council of Rome in 496 he distin-

guished the canonical books from the apocry-
phal of Scripture. He also regulated the canon
of the Mass. He was succeeded by Anastasius
n.

Gelasius II. (Giovanni di Gaeta, jo-van'ne
de gii-a'ta), Pope: d. Cluny, France, 29 Jan.
1 1 19. He was cardinal and chancellor under
Urban 11. and Paschal H., and on the death of
the latter was chosen pope by the party hostile

to the Emperor Henry V. The imperial party
at Rome under the Frangipani seized his person,
but were forced to set him free bv the menac-
ing attitude of the mob. The new pope fled be-
fore the advancing imperial troops to Gaeta,
where he first received his consecration, and
whence he excommunicated Henry V. and
Gregory VHI., the antipope Henry had set up.
Soon after he was able to return to Rome, but
ere long had to betake himself for protection
to France, where he died in the monastery of
Cluny.

Gelatine, jel'a-ten, or Gelatin (Latin, gelalus,

"frozen." so named from the tendency which the
substance has to congeal and become to a cer-

tain extent solid), in chemistry C7iHij,N;,0=) (:).
Animal giutin, obtained by treating bones
with dilute hydrochloric acid, which dissolves

the mineral constituents of the bone, consisting
of phosphates and carbonates of calcium, mag-
nesium, etc., and leaves the bone cartilage.

This, when boiled for a lone time with water,
dissolves, and forms gelatine, which can be puri-
fied by dissolving in hot water and precipitating

by alcohol. A pure variety is obtained from the
swimming bladder of the sturgeon. Impure
gelatine glue is prepared by boiling down pieces
of hide, born, hoof, cartilage, etc., with water
under pressure.' Pure gelatine is amorphous,
transparent in thin plates, of a yellowish-white
color: it has neither taste nor smell, and is neu-
tral to vegetable colors ; it is insoluble in alcohol
and in ether. In contact with cold water it

swells up. and is soluble in hot water. It is not
precipitated by acids, except by tannic acid,

which gives a flaky precipitate insoluble in

water, alcohol, and ether. The aqueous solu-
tion of gelatine turns the plane of polarization
to the left Gelatine subjected to dry distilla-

tion yields methylamine, cyanide of ammonium,
pyrrhol, etc. ; by oxidation with sulphuric acid
and manganese dioxide, or with chromic acid
mixture, it yields hydrocyanic acid, acids of the
fatty series, benzoic aldehyde and benzoic acid,

etc. Gelatine boiled witli caustic potash yields
glycocine and leucine. Gelatine contains about
50 per cent, of carbon, 6.6 of hydrogen, and 18.4

of nitrogen. Moist gelatine exposed to the air
rapidly putrefies, the liquid becoming first acid,

but afterward it gives off ammonia. Gelatine
gives no precipitate with lead acetate, alum, or
ferrocyanide of potassium. A mixture of gela-
tine with potassium dichromate becomes, when
exposed to the action of light, insoluble in water.
The nutritious value of gelatine has been much
overestimated. Isinglass is prepared from the
form derived from the sturgeon's bladder; and
gelatine is also made use of in photography
(q.v.).

Gelatine Process. See Photogr.\phy and
Photo-e.ngr.wi.ng.

Gelderland, nel'der-lant, or Guelderland, a

province of Netherlands, with the Zuyder Zee
on its northern boundary. Area, 1,965 square
miles. The surface is level, the soil of the north
satjdy, the southern part low, marshy, but when
cultivated, fertile. The principal rivers are the

Rhine and the Meuse. The capital is Arnhem
(q.v.). (For history see Netherlands.) Pop.

567489.

Gelee, zhe-la, Claude. See Claude Lor-
raine.

Gelert, Johannes Sophus, American sculp-
tor: b. Scblcswig. Deninark, 10 Dec. 1852. He
studied in the Royal Academy of Fine Arts at

Copenhagen in 1870-5, removed to the United
States in 1887, received a gold medal and honor-
able mention at the World's Columbian E.xposi-

tion (1893), a gold medal at the Nashville

Centennial Exposition (1897), and honorable
mention and a gold medal at the Paris Exposi-
tion of 1900. His works include the monument
to the policemen killed by the Chicago anarchists.
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Haymarket Square, Chicago ; statues of Beetho-

ven and Andersen in Lincoln Park, Chicago

;

a statue of Grant at Galena, 111.

Gellius, jel'i-iis, Aulus, Roman author: b.

possibly about 130 a.d. He studied rhetoric at

Rome and philosophy at Athens, and practised as

a lawyer at Rome. He is the author of 'Noctes

Atticas,' full of interesting observations and
quotations, from the best Latin and Greek au-

thors, relating to language, literature, history,

and antiquities. This work was partly compiled

in the winter nights during his residence at

Athens. It is now of great value, as the authors

from which he drew his materials are in a great

measure lost. Among the best editions is that

of Hertz (1883-5).

Gelon, je'lon, tyrant of Gela and afterward
of Syracuse : d. about 478 B.C. He was a scion

of a noble family of the former city, and suc-

ceeded its tyrant, Hippocrates, in 491 B.C. Six
years later he made himself master of Syracuse
also, which then became the seat of his govern-

ment, and to which he transferred the majority

of the inhabitants of Gela. Gelon refused to

aid the Greeks against Xerxes, as they declined

to comply with his demand that he should be
appointed commander-in-chief. The clemency
and wisdom of Gelon rendered him so generally

beloved that when he appeared unarmed in an
assembly of the people, and declared himself

ready to resign his power, he was unaniinously

hailed as the deliverer and sovereign of Syra-
cuse.

Gelose, je'los, a pectic substance contain-
ing carbon, 42.77; hydrogen, 5-775; oxygen,

51.455, prepared by Payen from a commercial
article entitled Chinese moss, which consists of

long white threads made up into bundles, and
from various seaweeds. It is used for food, and
is said to be the juice of a lichen growing on
trees in the south of China and in the Philippine

Islands. The moss, when boiled in water, dis-

solves, with the exception of 2 or 3 per cent

of nitrogenized corpuscles and traces of other

matter, and on cooling forms a transparent
colorless jelly, which when dried constitutes

gelose. It is distinguished from other bodies by
certain characteristic reactions.

Gelsemium, jel-se'mi-tim, yellow jasmine,
the dried rhizome and roots of Gelsemium scm-
pervirens: a southern climbing-shrub with a
large woody underground stem and dark-green
leaves, and bright, yellow sweet-scented flowers.

It grows from Virginia southward in woods,
and mounts to the top of tall trees. The active

constituents contained in the underground stem
are two alkaloids, gelsemine and gelseminine,
the latter of which is the more potent. Gel-
semium is an acute poison, acting both on the
sensory and motor end-organs, causing anaesthe-

sia and motor weakness. The early symptoms
of large doses are loss of power in the muscles
of the eye, causing drooping of the lids, dizzi-

ness, drowsiness, and disturbance of vision. In
poisonous doses there is marked diminution in

the force of the pulse and respiration, with diffi-

culty of speech, coldness of the body surface and
general loss of skin sensations. Death results

from asphyxiation. Its most important medi-
cinal use is in neuralgias, in sick-headache, and
as a general nerve tonic.

Gemini, jem'i-ni, the Twins ( H ), the third

sign of the zodiac. The sun enters this sign on
or about 21 May, and leaves it on or about 21

June. The name belongs also to a northern con-
stellation, of which the two chief stars are

Castor and Pollux. They are very nearly equal

in brilliancy, which fact probably suggested the

name. Pollux is slightly the brighter. It is a

quadruple star. Castor is one of the finest of
the double stars. See Astronomy.

Gemistus, je-mTs'tus, Georgius. See Ple-
THO, Georgius Gemistus.

Gemmi (gem'me) Die, Switzerland, a nar-
row pass, nearly two miles long, which crosses
the Alps at a height of 7.553 feet, and connects
the Swiss cantons of Bern and Valois.

Gemmules, jem'ulz. (i) In actual biology
gemmules are aggregations of cells set apart in

the body of sponges and polyzoans to serve as
reproductive agents. This is one of the most
primitive forms of reproduction. (2) In
philosophical biology gemmules are hypo-
thetical, self-reproducing particles in the repro-
ductive protoplasm (a structure which is as-
sumed) supposed to be bodily transmitted from
parent to child, and to carry such qualities as are
inherited by offspring.

Gems are precious stones of small size,

luch as may be used for setting in a ring, or
for any similar purpose of ornament. Like
everything else of great value, precious stones
have been imitated, and the practice has been
carried on from the earliest times. The art of
glass-coloring was known to the ancient Egyp-
tians, who produced excellent imitations of the

most beautiful gems. Among the Romans in

the time of Pliny the manufacture of false

stones was far advanced as a branch of in-

dustry. There existed several treatises on the
subject, and Pliny declared that it was a diffi-

cult task to distinguish the false gems from
the true. The alchemists of the Middle Ages,
according to Aquinas, successfully fabricated

artificial jewels, and he instances the jacinth,

sapphire, emerald, topaz, and ruby, as being skil-

fully counterfeited. About the middle of the

17th century, false stones were no longer manu-
factured according to methods differing for each
stone, but according to a general formula much
the same as that followed at the present day.

Artificial Gems.— The base of all modern ar-

tificial gems is a peculiar kind of glass of con-
siderable hardness, brilliancy, and refractive

power, called paste or strass, which is distin-

guished from ordinary glass by the presence of
50 per cent of oxide of lead among its constit-

uents. When the strass is obtained very pure,

it is melted and mixed with substances having
a metallic base, generally oxides, which commu-
nicate to the mass the various desired colors.

We give a few details showing how the principal
gems may be imitated. The diamond being col-

orless, pure strass simply cut into brilliants and
roses is used as a counterfeit. The ruby is

imitated by mixing i.ooo parts of strass, 40 parts
of glass of antimony, i part purple of Cassius
(a preparation of gold and binoxide of tin), and
I part in excess of gold. Sapphires are coun-
terfeited by 1.000 parts strass, and 25 of oxide of
cobalt. Topaz— the same formula as for ruby.
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without the excess of gold, and heated for

a less time. Emerald, 1,000 parts of strass, 8 ox-

ide of copper, and 0.2 oxide of chromium.
Amethyst, i.ooo parts strass, 25 oxide of cobalt,

and a little oxide of manganese. Garnet, ijOOO

parts strass, and a variable quantity of purple

of Cassius according to the shade to be ob-

tained. In all these preparations success mainly
depends upon a thorough pulverization and mix-
ture of the ingredients; the fusion should be
long continued at a graduated and uniform max-
imum temperature, and the mixture be an-

nealed in cooling. These imitations, which are

made in immense quantities in large factories

in France and elsewhere, arc chiefly used in the

manufacture of cheap jewelry.

Attempts have, however, been made with a

fair measure of success to manufacture true

gems by artificial processes. Of these processes

we need only mention that introduced by the

French chemists Fremy and Verneuil. They
succeeded in manufacturing excellent rubies,

very like the natural ones in shape and com-
position, by raising carefully to a red heat a

mixture of alumina, barium fluoride, and a

very small quantity of bichromate of potash.

The rubies are found in a friable matrix. If a

little cobalt oxide be present in the mixture,

sapphires are obtained instead of rubies. Many
experiments with a view to producing diamonds
artificially have been made within recent years.

From hydrocarbons, subjected to a very in-

tense heat and enormous pressure, minute crys-

tals have been obtained which are as hard as the

natural diamond, scratching all other minerals,

and not affecting polarized light. The process

is, however, expensive, tedious, and dangerous,

and the diamonds produced are as yet so small

that it requires more than i.ooo of them to make
a carat : only ^ carat has been produced, at an

expense of $2,000 ; hence they represent nothing

beyond a scientific value. .\ diamond exists in

the meteorite from Caiion Diablo, .Arizona, in

the Kunz collection at the American Museum
of Natural History. New York. This is the

first diamond identified in a meteorite,— by Dr.

G. .\. Koenig, in 189 1.

We come now to genuine precious stones

which will be taken up in the order of their

rarity and value

:

Diamonds.— The diamond, althoiigh not the

rarest nor the most valuable of precious stones,

is often called "the king of gems." It con-

sists of pure carbon, crystallized in what is

known as the isometric system, almost always

occurring in the form of a regular octahedron

or some modification thereof. It is the hardest

of all known substances, ranking as ten (10)

in the scale of hardness. It possesses a higher

refractive and dispersive power on light than

any other gem, whence arise the extreme bril-

liancy, and the varied flashes of color, or "fire,"

that give it such beauty. Being carbon, it is

combustible.— the only gem that is so,— burning

to carbonic acid in oxygen, or even in air under

suitable treatment ; this property was discov-

ered as long ago as i6gi, by Cosmo I., of

Tuscany, who ignited a diamond with a burning-

glass. Its density is about 3.5. In color it

varies much, from white or colorless to yellow,

also brown, rarely green, blue, pink, rose-red,

occasionally even black. Some diamonds phos-

phoresce upon friction, and glow strongly under
the influence of violet and ultra-violet light, and
the emanations from the new and singular ele-

ment known as radium, or rather from its

compounds. They are absolutely transparent to

the X-rays, of Roentgen. All these properties

serve as ready means for distinguishing real

diamonds from the best imitations. The value

of a diamond depends on several conditions,

chiefly size, color, and brilliancy. As to size,

they are rated by the carat (or karat). This
was the name of certain small seeds, which when
dried, are quite constant in weight, and were
used in India for weighing gems. It has now
become a fixed standard for this purpose, used
among all civilized nations, as the "international

carat." In 1871, the syndicate of jewelers, gold-

smiths, and gem-dealers of Paris proposed to fix

its value at .205 of a gram ; and this was
generally adopted in 1877, and accepted by the

principal dealers of Paris. London, and .'Xmster-

dam,— the centres of the world's diamond trade.

The English carat is equal to 3.1683 grains Troy
(usually reckoned as 3.17 grains) ; so that there

are i5ij^ carats in an English Troy ounce. The
jewelers' carat is divided into halves, quarters,

eighths, sixteenths, thirty-seconds and sixty-

fourths. A quarter-carat is sometimes called a

grain, though it is less than a true grain ; and
pearls are generally sold by the grain, in this

sense. .\s to color, the highest value belongs
to perfectly white stones, or to those of fine

bright tints, whether rose, green, or blue. These
last are very rare and command fancy prices.

Yellow diamonds are much more frequent, but

when of rich color, are valuable. Any half-way

tints, however, such as yellowish whites, are

far less desired. Some possess a delicate steely-

blue tinge, sometimes a delicate opalescence, and
are called "blue-white"; these are particularly

the Brazilian stones from Bagagem. and are also

notable for their phosphorescent property. Per-

fectly colorless and flawless diamonds arc spoken

of as of "first water." a term which varies,

however, according to the class of goods carried

by the dealer using it. Many of the African

stones are what is called "Cape white," that is,

faintly yellowish ; these are indistinguishable

from pure white ones by artificial light, but

command much lower prices. The finest dia-

monds are not found in the Kimberley mines, but

in the Orange River Colony and the Transvaal.

Diamonds vary also in brilliancy, some having

higher lustre than others. New South Wales
yields small stones that are harder than usual,

and at the same time exceedingly brilliant. All

these natural qualities, together with perfection

of cutting, enter into the estimate of values, and

may cause very great differences. Of two dia-

monds of ten carats each, both flawless, one

may be worth $600 and the other $12,000. Ex-

ceptional stones often bring special prices. Dia-

monds are occasionally found in many parts

of the globe, but in only a few regions are they

at all frequent or large, so as to be mined for.

They were first obtained in India, then son.ewhat

in Borneo, then in Brazil; more recently they

are coming from New South Wales, and lately

British Guiana is yielding a number. But all

other sources are insignificant compared with

the wonderful diamond mines of South Africa,

which furnish 95 per cent of the world's supply,
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and have yielded since their discovery some 30
years ago, more diamonds than all other sources
together in all past time. A few are found in

Siberia, and in California ; also along a line east

of the Blue Ridge from Virginia to Georgia,

and along another line from Wisconsin to

southern Ohio ; but these are only occasional,

and are more interesting than important. The
diamond seems to have been unknown to the

ancients, outside of India, until about the begin-
ning of the Christian era. The words rendered
"diamond" in the Bible, and in classical writings

prior to that time, refer to otlier hard minerals.

Rubies and Sapphires.— The ruby and
the sapphire, transparent varieties of corun-
dum (q.v.), the first being carmine red, and
the second bright blue. Other colors also

occur, as yellow, green, and purple, called

respectively. Oriental topaz. Oriental emer-
ald, and Oriental amethyst. Corundum crys-

tallizes in the hexagonal system, and con-

sists of alumina nearly pure. In hardness it

ranks next below the diamond, being rated as 9
on the scale. The finest rubies are found in

Burma, in the Mogok Valley, northeast of Man-
dalay. They are also mined in Siam, of a
darker red, and in Ceylon, of a lighter shade.

The Burmese rubies have a peculiar tint, called

"pigeon's blood." Sapphires come principally

from Siam and Cashmere, the finest tints being
known as the cornflower and the velvet blue.

Rubies of large size are extremely rare, and
when they are as much as three or four carats

in weight, they are worth from five to ten

times the price of diamonds of the same size.

Sapphires are found in Montana at several

points ; the finest are mined at Yogo Gulch, in

Fergus County ; these are of fine rich blue.

Other mines are at Rock Creek, Granite County,
where there is a great variety of colors ; also

at Cottonwood Creek, and along the bars of the

Missouri, not far from Helena. True rubies

have been obtained lately in the Cowee Valley,

Macon County, North Carolina, though not in

large numbers.
Emeralds.— Emerald and beryl are in fact

the same mineral, a silicate of alumina and
glucina. Beryl varies from blue through light

green to yellow, when it is called golden beryl,

and forms a gem resembling topaz. If colored

a deep rich green by a little oxide of chromium,
it becomes the emerald, a stone which when
flawless, ranks in value with the diamond. The
chief source of fine emeralds has long been the

mines at Muzo, near Bogota, in Colombia, where
they occur in a limestone rock. The mine has
been worked by Europeans for three centuries,

and previously by the native peoples of South
and Central America. The emeralds known to

the ancients came principally from Upper Egypt,
near the Red Sea. These mines have been long
abandoned and unworked, but are now being
somewhat reopened. In the United States some
very fine and large crvstals of emerald have
been found in Alexander County, N. C, though
they were hardly clear enough to cut into gems.
Very fine pale-green beryls (aquamarines) have
been obtained in Maine, North Carolina, and
Colorado, and golden beryls in Maine, Con-
necticut, and Pennsvlvania. All the beryls

crystallize in the hexagonal system, as six-

sided prisms.

Chrysoheryl, a very hard gem, is a compound
of alumina and glucina. It is a rare mineral,

of various shades of yellow, brown, and light

green. One variety contains minute impurities

distributed between the layers of the crystal,

and these layers so arranged by what is called

"twinning," that when the stone is cut across

the layers, the light is reflected or condensed
in a transverse bright line ; such a gem is called

chrysoberyl cat's-eye.

Topaz is a rather complicated silicate of

alumina, occurring in rhombic prisms and
possessing a hardness of 8. It is generally

yellow, also pale blue, pale green, pale brown,
and white (colorless). The favorite tint is a
peculiar yellow known as sherry-color. The
finest come from Brazil and from the Ural
Mountains ; but some very handsome ones have
been found in Colorado and Utah.

Tourmaline, another complex silicate of
alumina, occurring in prisms of six, nine, or
twelve sides, is usually black, but also of trans-

parent red. green, and other colors, often singu-
larly mingled in the same crystal. These are

found in Brazil and Siberia, and also of great

elegance at Paris and Auburn, Maine. Haddam
Neck, Conn., and especially in San Diego Coun-
ty, California.

Garnet is the name of a group of minerals
closely related in form and properties, but pre-

senting a number of varieties. They are all

very complex alumino-silicates. in which various
metallic oxides enter as ingredients. The prin-

cipal gem varieties are : almandine, or precious

garnet, containing considerable oxide of iron

;

its color is a deep rather purplish or brownish
red : pyrope, or Bohemian garnet, containing
much magnesia, is a fine dark crimson, almost
ruby color. These two are the red garnets of
jewelry; when cut en cabochon, that is, not
faceted but rounded, they are called carbuncles.

Manganese garnet, or spessartite, is sometimes
of a very beautiful orange-brown color ; elegant

gems of this kind have been found at Amelia
Court House, Virginia. Uvarovite, or chrome
garnet, is a rare variety of brilliant green color,

resembling emerald, but the crystals are very
small. Another green garnet of somewhat dif-

ferent composition, and with very brilliant

lustre, from the Ural mountains, is called de-

mantoid, or Uralian emerald. Much fine garnet
is found in the United States. North Carolina
yields a beautiful variety that has been called

rhodolite,— a brilliant light red garnet, between
almandite and pyrope in composition ; these are
largely mined in the Cowee valley, in Macon
County. New Mexico and Arizona yield fine

pyropes, often miscalled Arizona rubies, and
equaling those of any other known locality.

They are found where centipedes have carried
them out in making the galleries of their hills.

Among the finest gem collections in the

United States are the Tiffany-Morgan collec-

tion and the Bement-i\Iorgan collections at the
American Museum of Natural History. New
York; the Isaac Lea collection, at the United
States National Museum. Washington. D. C.

;

the Tiffany collection. Field Columbian Museum,
Chicago, 111. ; the Tiffany collection, Golden
Gate Museum. San Francisco, Cal. ; and the
Kunz collection, at the State Museum, Al-
bany, N. Y.
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Gems, Engraving of, the glyptic art, or
lithoglyptics ; the art of representing designs on
precious stones, either in rai.sed work (cameos)
or hy figures cut into or below the surface (in-

taglios). The latter method was practised at a

very early period, and probably had its origin

with the Babylonians 4000 B.C., who worshipped
the heavenly bodies, and were accustomed to

wear figured talismans, which served as symbols
of their influences. The Egyptians cut the

hardest kind of stones for like purposes as early

as 3000 B.C. The custom of wearing cut stones

as seal-rings appears to have been general among
the Greeks in the time of Solon. One of the

earliest artists in this branch of whom mention
is made is Mnesarchus, the father of the philos-

opher Pythagoras, consequently a contemporary
of that Theodorus of Samos who engraved the

ring of Polycrates, of which such wonderful
stories are told by the ancients. These early

works were probably intaglios ; the artist made
use of the lathe, the diamond-point, and by
some it is thought, diamond-powder ; but it is

a question if the diamond was known before the

6th century a.d. Gem engraving flourished in

Mycense, Smyrna, and ancient Greece, and from
the time of Alexander the Great ; but we can only
judge of the works of Pyrgoteles, Apollonides,

and Cronius from tradition, as there are no
works of these masters extant. Pyrgoteles was
distinguished for works in relief, and from his

time the art may have risen gradually to that

later degree of perfection of which we possess
such rich specimens. The artists, some of whose
names we learn from their works themselves,

often took the masterpieces of sculpture for

their subjects and models. Under the Roman
emperors, in particular, this was very common.
The chief early Greek engraver w'hose name
is known from e.xtant works of his is Dexa-
menos (late in the 5th century). The names
of Dioscorides, Apollonides, Aulos, Hyllos,
Cneius, Solon, remind us of the most perfect

works in this branch of art, and many of the
signed gems are forgeries or old gems with old
names forged on them. But some of the greatest

ancient works— the sardony.x of the Sainte
Cbapclle (Paris) ; the apotheosis of Augustus,
at Vienna; the onyx at The Hague, representing
the apotheosis of the Emperor Claudius ; Achil-
les lamenting Patroclus ; the head of Julius
Cjcsar— these, like the Brunswick vase and the
Trivulcian and Neapolitan cups, bear no dis-

tinguished names. Pompey consecrated the
dactyliothcca or collection of rings of Mithri-
datcs, as a votive offering in the Capitol, and
Julius Casar, six tablets with si.x gems in the
temple of Venus. At a later period the collec-

tions of Herodes Atticus, of Vespasian, etc.,

were celebrated
; yet this general taste was not

able to preserve the art from decline. Notwith-
standing this decline, however, gems continued

to be highly prized, even in the times of medi.-e-

val barbarism, and served to ornament the

shrines of saints, and for royal badges, and
ceremonial dresses, and thus passed safely

through the ages of destruction and ignorance
in which the finest statues were only valued as

materials for mortar or for building, till ages

arrived which could again appreciate their value.

If we may judge from the remains which have
come down to us, engraved gems seem to have
been more common in the Byzantine empire
than in the West.

The earliest gein-engravcr of modern times

is Vittore Pisanello, who lived in Florence about
the year 1406. The first among the Germans
was Daniel Engelhard, of Nuremberg, who died

in 15 12. The discovery of some fine specimens
in Italy, particularly in Florence, and the dis-

play of gems by the Emperor Palxologus. at

the Coimcil of Florence in 1438. were perhaps the

original cause of the taste of the Medici for

engraved stones. The popes and that family

were the fir.st patrons of this art in modern
times. A Florentine artist, generally called on
account of his great skill, Giovanni delle Car-
niole ("of the Carnelians"), distinguished him-
self in this early modern period. There are few
gems which can be ascribed to him with any
confidence, except the famous carnelian in the

Florentine Museum, with the portrait of Savon-
arola, bearing the inscription Hieronymns Fcr-
raricnsis ordinis pradicalnruin, prophcta, fir et

marlyr. This stone, which must have been en-

graved later than 1498, is given to Agincourt's
work. Contemporaries and rivals of Giovanni
were Nanni di Prospero delle Carniole, in Flor-
ence, whom Francesco Salviati directed in his

works, and Domenico Compagnie (dci camci),
a Milanese, whose portrait of Ludovico Sforza,
called Moro, cut in a ruby, is still preserved in

the Florentine Museum. After Bernard! (delle

Carniole), Valerio Vicentino (under Leo X.)
rendered himself famous as a gem-engraver.
This art found patrons in all the Italian princes;

the number of artists constantly increased, and
the sphere of their work was extended. The
names of these artists, however, are not gen-
erally known, because they are rarely put on the

stones. Many gems, too, are still concealed in

the cabinets of the wealthy or the treasuries of

princes. Till these are accurately described,

as those of the Ambrosian collection, it will be
difficult to obtain a complete general view.

Subjects of antiquity were preferred by the

artists of the r5th and i8tb centuries, who treat-

ed them with such ability that it often requires

the skill of the most accomplished connoisseur to

distinguish them from genuine antiques. The
dispute concerning the famous seal-ring of

Michelangelo is well known. It is not im-

probable that this carnelian is the work of Pietro

Maria da Pescia ; as the figure of the fisherman

in the exergue may indicate the artist who, with

Michelino, belonged to the age of Leo X. In

order to give the gems more completely the

appearance of antiques, some artists engraved

their names in Greek, but with so little know-
ledge of the language that they sometirnes be-

trayed themselves by this artifice. To this time

we must ascribe the gems with the name Pyr-

goteles, which Fiorillo endeavors to prove werr
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the work of an Italian of Greek descent (Las-

caris).

The art of engravhig was also applied to

glass and gold. The crystal box of Valerio

Belli, the most 'skillful and industrious artist in

this branch during the l6th century, deserves

particular mention. It was intended by Clement

VII. as a present to Francis I., when Catharine

di Medici went to Marseilles in 1533. At pres-

ent it is in Florence. The Milanese particularly

distinguished themselves in gem-sculpture, as

the wealth of the principal citizens of Milan

enabled them to patronize this art. Jacopo da

Trezza, the same artist who in 1564 executed for

Philip II. the famous tabernacle of the Escurial,

made the first attempts at engraving on the

diamond in Milan. The greatest cameo work
of modern times is the stone from the Floren-

tine Museum, seven inches in breadth, on which

Cosmo, Grand Duke of Tuscany, with his wife,

Eleonore, and his seven children are repre-

sented. A ^Milanese, John Anthony de Rossi,

who was a contemporary of the Saracchi family

(about 1570), is the artist. The Saracchi were

five brothers, and the crystal helmet of Albert

of Bavaria is a proof of their skill.

Gem-engraving was popular in Germany in

the 14th and 15th centuries, and in England,

Natter, Pichler, and Marchant are considered the

restorers of the art in later years in that coun-

try. The most eminent artist of more modern
times is perhaps, Berini, a native of Rome, who,
with Cervera and Giromelli at Rome, and Pu-
tinati, at Milan, produced very fine works. In

our own times the demand for cameos and
intaglios in the United States was greatest

from 1870 to 1880. During that time more than

K)0 workmen found employment here,— many
of them as portrait artists. Among these was
Lebrethon, who had as a pupil our great sculp-

tor Augustus Saint Gaudens : another, Zollner,

who engraved some fine and important cameos,
took up brass working. Perhaps the greatest

artist and the most active, L. Bonet, to-day has

scarcely one sixth of his time occupied, whereas
in the "Cameo age" he had the aid of nine

assistants. In 1903 there appeared a slight re-

vival of the wearing of antique and old-fashioned

cameos of rather a pronounced form, and it is

quite possible that the glyptic art is again on the

way to favor.

A few of the gem collections are the famous
Rev. C. W. King collection of antique gems,
of the types used in his works ; the Cesnola
and other collections, at the Metropolitan
Museum of Art; also a fine collection at the

Boston Museum of Fine Arts ; and the Maxwell
Somerville collection, the types of his works,
at the University of Pennsylvania, in Philadel-

phia, while the Walters collection, at Baltimore,

Md., contains many of the finest gems in

America.
Consult: Bellermann, 'Urim und Thummim,

die iiltesten Gemmen' ; King, '.\ntique Gems
and Rings' ; 'Handbook of Engraved Gems' ;

Middlcton, 'The Engraved Gems of Classical

Times'; Cicognara, 'Storia della Scultura'

;

Natter, 'Traite de la Methode Antique de
Graver en Pierre Fine, Comparee avec la Me-
thode Moderne' ; Babelon, <Le Cabinet des
Antiques a la Bibliotheque Nationale.'

Geo. F. Kunz,
Gcfit Ex[>crt, Tiffany & Co., New York.

Gems, Mythology of. The ancients be-

lieved that each month of the year was under

the influence of a precious stone, and in modern

tin s this superstition has found many devotees.

It is quite the prevaihng custom in many fash-

ionable European capitals to wear birth-month

stones, in preference to other jewels. The fol-

lowing list has been current for many years:

January Garnet Constancy
February Amethyst Sincerity

March Bloodstone Courage
April Diamond Innocence

May Emerald Success in love

June Agate Health and long life

July Cornelian Content
Auijust Sardonyx Conjugal felicity

September Chrysolite Antidote to madness
October Opal Hope
November Topaz Fidelity

December Turquoise Prosperity

The seven gems which are supposed to be un-

dt the influence of the seven chief planets are

these

:

Saturn Onyx
Jupiter Cornelian
Mars Diamond
Sun Sapphire
Venus Emerald
Mercury Loadstone or lodestone

Moon Crystal

The legend of the diamond tells how Diamond
was the name of a beavitiful youth of the island

of Crete, who was one of the attendants of the

infant Jupiter in his cradle. Diamond, not to

be subject to "the ills that flesh is heir to,» was
transformed into the hardest and most brilliant

substance in nature. The diamond among the

ancients had the virtue of bestowing victory

and fortitude. It calmed anger and strength-

ened wedded love; hence it was called the stone

of reconciliation. The diamond, too. among the

Greeks was a symbol of severe and inexorable

justice and of the impassibility of fate. Hence

the judges of Hades were described as having

hearts of adamant.

Gemsbok, gemz'bok, a large South African

antelope (Oryx gazcUa), gray in general hue,

but along the back, on the hindquarters, and along

the flanks the color is deep black. It has a

short erect mane, a long sweeping black tail, and

long sharp-pointed heaN^f horns, nearly straight

from base to tip. and obscurely ringed through-

out the lower half. It is asserted that the gems-

bok never drinks water, the moisture which it

needs being obtained from the succulent bulbous

plants on which it feeds. It is one of a group

of large antelopes, including the oryx, beisa,

addax, etc., which are sometimes called the

gemsboks, and the numbers of all which are rap-

idly diminishing toward extinction. See Ante-
lope.

Gemiinder, August, ow'goost ge'niiin-der,

German-American violin-maker : b. Ingelfingen,

Wiirtemberg, 1814; d. New York 1895. He
studied the art of violin-making with Vuil-

laume at Paris ; from 1846 to i860 was at Spring-

field. Mass., where he won wide recognition for

his violins ; and in 1861 established his business

in New York. His most important work was
a copy of an Amati owned by Pablo Sarasate,

the well-known Spanish violinist, who declared

it equal to the original instrument.

Gemiinder, George, German-.^merican
violin-maker: b. Germany 1816; d. New York
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1899. He was a pupil of Baptiste Vuillaiime of

Paris, came to America in 1847, won the first

prize with his violins at the Crystal Palace ex-
hibition, London (1851), and in 1873 sent to the
Vienna exhibition a copy of a Guarnerius de-
clared by the jury of experts to be an original.

It is said that his were the finest violins yet made
in America. He published 'George Gemunder's
Progress in Violin-Making' (1881). He was a
brother of August Gemundcr (q.v.).

Gendarmes, zhoii-diirm (Fr. "men-at-
arms") were originally mounted lancers, armed
at all points, and attended by five inferior sol-

diers, who were furnished by the holders of
fiefs ; these were replaced by Charles VH.'s
comfagiucs d'ordoniiaiicc, which were dissolved
in 1787, one company of gendarmerie being re-

tained as the bodyguard of Louis X\'I. Since
the French Revolution, except for a short in-

terval at the Restoration, the gendarmes have
constituted a military police, which superseded
the old iiiarccliaussi'c. and comprises both cav-
alry and infantry ; divided into legions and
companies, and these latter into brigades, the
organization of the force corresponds to. the ter-

ritorial divisions of the army. The men receive

much higher pay than the rest of the army, of
which, however, the corps is a part, its members
being drafted from the line for this service.

Germany also since 1808 has had its gcndarmcn.
See Police.

Gender, in grammar, a difference in words
to express distinction of sex. Strictly speaking
there are but two genders, the iiiasculiiic and
feminine; words which did not belong to those
classes were said to be ncutrius generis, of
neither gender ; and from this phrase gramma-
rians have, somewhat incorrectly, come to speak
of this third class as being of "the neuter gen-
der," and thus recognize three genders. That
the distinction of sex is the origin of gram-
matical gender cannot be reasonably disputed.

and as a consequence the principle must have
been originally restricted to living beings, and
practically to those in which the distinction of
se.\ was readily perceived. In the lesser ani-

mals it would have been more difficult to ascer-

tain the sex, and generally unnecessary to de-
note it. But correctness and utility are not the

only ruling principles of language ; they are
often sacrificed to the love of imagery and per-

sonification. In the infancy of language, when
everything that was seen to produce an effect

was conceived as actuated by a conscious will,

e\'ery prominent object was endowed with one
or other sex, the choice depending on the asso-

ciation of ideas. Strength, freedom, magnitude
and violence are the marked attributes of the

male; weakness, subjection, timidity, and gentle-

ness of the female. In Hebrew there is no
neuter ; in Sanskrit, Greek, and Latin, the ma-
jority of the names applied to inanimate objects

are either masculine or feminine ; and in the lan-

guages derived from the Latin— Italian,

French, Spanish, and Portuguese— a neuter
gender is not recognized. In German, as in the
classical tongues, the names of inanimate ob-
jects are sometimes masculine and feminine as
well as neuter. English, getting rid of the

spurious distinction that encumbered the Anglo-
Saxon, attributes sex only to living beings. In
the highly inflected languages there are certain

terminations distinctive of the different genders.

the most characteristic in the Greek being os,

masc. ; e, fern.; and on, neuter; and the Latin
us, a, um. In English the distinction of gender
is often marked by the termination, the most
common being the affi.\ ess derived from the
French ; or by a different word. In most other
languages the adjectives, articles, and participles

are inllected for gender; in English the gender
of a noun only affects the pronoun substituted
for it. See Gr.\mm.\k; L.v.nglage.

Gender, a Javanese musical instrument.
It consists of a row of parallel metallic plates

supported horizontally by two strings passed
through the respective nodal lines of the plates.

Underneath each plate is an upright bamboo,
containing a column of air of such a height
as to reciprocate the sound of the plate above.

Cendron, Auguste, o-giist zhoh-droii,
French painter: b. Paris 1818; d. there 12 July
1881. He was long a pupil of Delaroche, and
several times visited Italy, where he painted
his first important works. In addition to sev-

eral canvases, including 'The Island of Cy-
thcra' ; 'Tiberius at Capri'; 'Sunday in Flor-
ence— 15th Century': he executed frescoes in

the Louvre and the church of St. Gcrvais.

Genealog'ical Society, The New York, was
incorporated in 1869, to procure and perpetuate
whatever may relate to genealogy and biography.
The 'New York Genealogical and Biographical
Record,' now in its 28th volume, is published
under its supervision. The society has published:
'Marriage from 1639 to 1801 in the Reformed
Dutch Church, New York,' and other volumes.
The society's building is at 23 West 44th Street.

Geneal'ogy (from the Greek genos, race,

and logos, discourse), the systematical account
of the origin, descent, and relations of families

is an auxiliary of historical science. Genealogi-
cal knowledge becomes important in a personal
or legal view, when family claims are to be
established. Genealogj' is founded on the idea of
a lineage or family. Persons descended from
a common father constitute a family. Under the

idea of degree is denoted the nearness or re-

moteness of relationship in which one person
stands with respect to another. A series of
several persons, descended from a common pro-
genitor, is called a line. A line is either direct

or collateral. The direct line is divided into the

ascending and descending. The ascendants
are called, in general, majores (ancestors), and
the descendants posleri (or posterity). The
collateral lines comprehend the several lines

which unite in a common progenitor. They are

either equal or unequal, according as the number
of the degrees in the lines is the same or

different. The collateral relations on the father's

side are termed agnati, on the mother's cognati.

Children stand to each other in the relation

either of the full blood or the half blood, ac-

cording as they are descended from the same
parents, or have only one parent in common.

For illustrating descent and relationship gen-

ealogical tables are constructed, the order of

which depends on the end in view. In tables the

object of which is to show all the individuals

embraced in a family, it is usual to begin with

the oldest progenitor, and to put all the persons

of the male or female sex in descending, and
then in collateral lines. Other tables exhibit the

ancestors of a particular person in ascending
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lines, both on the father's and mother's side.

In this way 4, 8, 16, etc., ancestors, are exhibited.

The tables showing the succession of rulers con-

tain merely the descent of the persons who have
reigned in succession, or who have claims to the

government. In connection with them stand the

tables of disputed succession, which represent

several lines of a family, or several collateral

families, in order to deduce their rights of

succession from their degree of relationship.

Synchronical tables consist of the genealogies

of several families placed together, in order to

compare, with facility, relationships, marriages,

divisions of inheritance, etc. Historical genea-

logical tables differ from mere genealogical ta-

bles, as they attach to the descent the biographies

also of the members. The common form of

genealogical tables places the common stock at

the head, and shows the degree of each de-

scendant by lines.

The earliest genealogical tables are perpetu-

ated in the Biblical family records of succeed-

ing generations, in graven stone memorials of

ancient Egj'pt. Assyria, Persia, India, and other

oriental countries. Genealogical knowledge was
most important in the Middle Ages, when
the nobility was distinct from the other classes.

Ancestors were unblushingly and impudently
fabricated, the absence of criticism and the de-

sire to flatter important people causing the in-

troduction of the most absurd fables into

genealogy, especially after the 14th century. Few
families, no matter however distinguished and
noble, can trace their ancestry beyond or even

as far as the middle of the nth century. The
advance of civilization and particularly the in-

stitution of corporations and guilds in the towns
of the prmcipal European nations, afforded a

wider scope for genealogy, and in the 12th and
13th centuries, family names began to be more
common. The oldest trace of family names ac-

cording to Gatterer is in 1062 when a Henricus
de Sinna is mentioned in Schannat's "Buchonia
Veteri." After history in general had attained

a more systematic character, the Germans in

particular treated genealogy on a more scientific

basis. Ruxner's "Turnierbuch" (1527), and
Reusner and Hennings' genealogical tables

which appeared about the end of the i6th cen-

tury, are among the earliest published works,
but are not conceived in an historical spirit.

Duchesne, Saint }ilarthe, Hozier, Chifflet. Lance-
lot le Blond, etc., in France, and Dugdale in

England, initiated a clearer and more accurate

treatment of the subject. The first .genealogists

in Germany to base the science on documentary
evidence were Rittershusius of Altdorf (d. 1670)

and Spencer of Wittenberg (d. 1730). The
lines laid down by them were followed and car-

ried to higher perfection by Konig, 'Von Im-
hof. and especially by Hiibner in his "Genealo-
gische Tabellen" (4 vols. 1725-33; new ed.

'737~66), to which Lentz added "Erlauterungen"
(Elucidations. 1756), and Sophia. Queen of Den-
mark, "Supplement-Tafeln" (1822-24). Gat-
terer founded the scientific treatment of the sub-

ject in his "Abriss der Genealogie* (1788). and
was followed by Putter in his "Tabulse Gene-
algicre" (1798), bv Koch in his "Tables Gene-
alogiques" (l8o8),' Voigtel (1810), Hopf (1861),
Von Behr (1870). Cohn (1871), and Oertel
(1871'), all in (jermany.

The princioal genealogical MSS. sources in

Great Britain are the public records, heraldic

registers, and the parish registers of births, mar-
riages, and deaths. The chief printed collections

of genealogical information are the well-known
Burke, Debrett, and other like publications of

"Peerages, Baronages, Baronetages, and County
Histories."

In the United States, genealogy was generally

neglected until the latter part of the 19th cen-

tury, when the organization of patriotic. State

and colonial societies, like the Society of the

Cincinnati, the Holljnd Society of New York,
the Southern Society, etc., aroused an interest

in genealogy. Genealogical societies have been
organized in several States and the subject has

received more or less attention. New York so-

ciety folks in 1901-2 began to take up genealogy

as a special fad or hobby and numbers of per-

sons adopted the study of family trees as a

regular employment. The principal publications

in the United States on genealogy are 'The New-
England Historical and Genealogical Register;'

'The New York Genealogical and Biographical

Record;* 'The Heraldic journal;' the various

biographical dictionaries and cyclopedias; the

printed transactions and archives of State and
city historical societies ; county. State, city, and
town histories.

Genee, zhe-na, Rudolf, German author : b.

Berlin, Prussia, 12 Dec. 1824. He abandoned
wood engraving for journalism, and then be-

came an instructor in literature at Berlin. As
a reader and interpreter of Shakespeare he at-

tained distinction; but his plays— 'The Prod-

igy' (1854); 'A New Timon'; 'In Front of

the Cannon' ; 'The Hermitess" ; and adaptations

from Sheridan— gave him w-ider fame. His

works in criticism, treating of German poetry,

the drama, and kindred themes, are highly es-

teemed. 'Marienburg' is a successful historical

novel by him.

Genelli, Bonaventura, b6"na-van-too'ra ga-

nel'le, German painter : b. Berlin 28 Sept.

1798; d. 13 Nov. 1868. He was the son of

Janus Genelli (1771-1812), an engraver, with

whom he early studied. His chief artistic train-

ing was obtained as a pupil of Johann Erdmann
Hummel at Berlin and at Rome, where he

resided in 1822-32, and executed numerous pen-

cil and india-ink drawings which carried his

name over much of the continent. From 1836

he was in Munich, often in poverty ; for he

received no public commissions and his work
had as yet met its due recognition among but

a few. In 1859 he was called by Grand-duke

Charles Alexander to Weimar, where ample

leisure was afforded him for his larger works

in oil. He was a classicist like Carstens, whose
methods he followed, and with him the chief

thing was the rendering of line.
_
Arnong his.

many works are the series of drawings for

Dante's 'Divine Comedy.' and for Homer ; other

drawings in ink or water-colors, such as 'Her-

cules Plaving the Lvre' ; The ''Vision of Eze-

kiel' and' '.Esop Telling His Fables.' and the

pictures in oil: '.\braham and the .\ngels>
;

'The Battle of Lycurgus with Bacchus' ; 'Bac-

chus among the Muses.' There is a biography

of Genelli by Jordan (1869).

General, (1I A military rank and title. In

the United States army, this rank, as distin-

guished from and superior to the major-general.
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was created for Washington by Congress, 3
March 1799. He died shortly after, the oftice

remained vacant, and in 180J it was abohshcd.
It was revived in 1866 for Grant, and on his
accession to the Presidency in 1869, was con-
ferred on William T. Sherman. On his retire-

ment, I Nov. 1S83. the rank was allowed to
lapse. In June 1888 it was revived for Philip
H. -Sheridan; but on his death in August it

again became e.xtinct. The highest army officer

has now the title of chief of staff. See Gen-
ER.\L St.VFF, U^•ITED St.MES ArMY.

(2) The name given to the genera! superior
of religious orders and congregations of men
iu the Roman Catholic Church. The general is

usually elected in genera! chapter, and holds
office for three years. In the Society of Jesus
the genera! is elected for life. The generals
of regular orders have been granted l)y popes
special privileges, as power of absolution in re-

served cases in relation to their subjects. Sev-
eral modern congregations of women have gen-
era! superiors, but their canonical position is

quite different from that of the generals of the
orders of men.

General Assembly. See Assembly, Gen-
ER.\L ; PRESriVTERI.\.\S.

General Confession, in the Roman Catho-
lic Church, is a sacramental cotifession of all

sins committed by the penitent since baptism, or
since of an age to know what sin is, so far as
he can remember. Such genera! confession is

made by persons who have made no previous
confession, who have wilfully concealed a mor-
tal sin ; or been wanting in true and supernat-
ural sorrow for the sins confessed in a previous
confession; or are desirous of reviewing their
past life for the purpose of interior advancement
in the spiritual life.

General Court, the official name of the
legislature of .Massachusetts. The old English
name of the meeting of a body of m.inagers or
members of any corporation is "court" ; as
court of aldermen, court of directors, etc. So
the meeting of corporators of the old Mas-
sachusetts Company was called a court; then
the primary assembly of freemen under its char-
ter was called the General Court; and the
name was retained after it became a representa-
tive body. There was the further reason that

it really was the supreme judicial as well as

legislative body. See M.\ss.\chusetts.

General Education Board founded in New
York City. I'cbruary, 1902, chartered by Con-
gress 12 Jan. 1903, has for its objects: (l)

The promotion of education within the United
States of AiTierica, without distinction of race,

sex or creed; (2) the development of the

public school system, especiallv in rural dis-

tricts; (3) the development of the principle of
self-help by promoting increased local taxation,

local contributions or other means for educa-
tional purposes ; (4) the increased establish-

ment of training schools for teachers, especially

those designed to educate instructors of indus-
trial and manual training; (5) co-operation
with the organizations interested in educational
work, so as to simplify and make effective tlie

general work of education, avoiding unneces-
sary duplication ; (6) the collection of full

information and statistics in respect to educa-

tional matters in tile districts covered by the
operation of the board, which sh;ill be kept at a
general office; (7) to furnish the public with
information, suggestions and counsel, and for
this purpose to act somewliat as a clearing-house
for educational statistics and data to be collated
liy the board; (8) to educate public opinion in

all matters pertaining to the general cause of
education by publication o.' reports through the
daily press and by other means.

The organization received the cordial sup-
port and gifts of several philanthropists, iiichid-
iug John D. Rockefeller, Sr., and among the
members of the board are John D. Rockefeller,
Jr., Daniel Coit Oilman, Morris K. Jesup, Wil-
Hani R. Harper, Frederick T. Gates, Walter H.
Page. Albert Shaw, Hugh H. Hanna, E. Benja-
min Andrews, Starr J. Murphy, secretary and
cxtcutive officer for the states of the north and
west ; Wallace Buttrick, secretary and execu-
tive officer for the states south of the Potomac
and Ohio rivers, and .Arkansas, Louisiana and
Texas; George Foster Peabody, treasurer;
Robert C. Ogden, president.

When the charter with its broad provisions
was signed by President Roosevelt, John D.
Rockefeller made a special gift of $1,000,000
for exclusive distribution in educational work
among the southern states, where the operations
of the board were mainly coulincd at first. The
intelli.gence, fidelity and efficiency with which
this trust was discharged led Mr. Rockefeller,
30 June 1905, to announce a further contribu-
tion to the General Education Board of a sum
of $10,000,000 to be paid October i of that year,

in cash, or at his option in income-producing
securities, at their market value, the principal

to be held in perpetuity as a foundation for
education, the income, above expenses and ad-
ministration, to be distributed to or used for
the bcuelit of such institutions of learning, or
employed in such ullicr ways as the board
may deem best adapted to promote a compre-
hensive system of higher education in the United
States. On 6 Feb. 1907 he gifted securities to
the market-value of $32,000,000, one-third of

the income to be applied to the endowment fund,
the balance as Mr. Rockefeller or his son may
direct.

While the endowment is designed especially

for colleges as distinguished from universities,

there is no prohibition against making contribu-
tions to universities. The funds may be em-
ployed for approved non-sectarian as well as
denominational schools, but in the case of the
latter cannot be applied for specific theological
instruction. In distributing the funds the board
aims especially at favoring those institutions

which are well located and which have a local

constituency sufficiently strong and able to in-

sure permanence and power. No attempt will

be made to resuscitate moribund schools or to

assist institutions which are so located that they
cannot promise to be permanently useful.

Within these limits there are no restrictions

as to the. use of the income. It may be utilized

for endowment, for buildings, for current ex-

penses, for debts, for apparatus or for any
other purpose which mav be found most ser-

viceable, thus providing for a great work in a

practical wav.

General Issue, in English law, is that plea
which denies at once the whole declaration or
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indictment, without offering any special matter

by which to evade it. It is called the general

issue, because, by importing an absolute and
general denial of what is alleged in the declara-

tion, it amounts at once to an issue, or fact

affirmed on one side, and denied on the other.

This is the ordinary' plea upon which most
causes are tried, and is now almost invariablj'

used in all criminal cases, when the prisoner

at the bar pleads "not guilty" ; to money counts

the plea is "never indebted" ; or to actions on
simple contract imnquam assumpsit ("never un-
dertaken"). This plea puts everything in issue,

that is. denies everj-thing, and requires the

party to prove all that he has stated. It is a

frequent question. What can be given in evi-

dence by the defendant upon this plea? and
the difficulty is. to know when the matter of

defense may be urged upon the general issue, or

must be specially pleaded upon the record. See
Ple.\ ; Pleading.

General Paresis (known also as general
paralysis, softening of the brain, paralytic de-

mentia, paralysis of the insane, etc.), a disease

of the nervous sj-stem that usually begins in

early adult life, progresses steadily with in-

creasing mental enfeeblement, and leads to ulti-

mate motor paralysis, decay of all of the mental
faculties, and death within a period averaging
from three to five years. From the type indi-

cated in this brief general definition there are

numberless variations. It is a disease which,
when well advanced, is recognized with great

ease, but in its early stages it may be extremely
difficult to know. From the standpoint of the

patient's family and friends it is important
to be able to recognize the disease ; for it is in

this initial period that the patient often ruins

his business, his friends, his family, and brings
shame and discomfort to all those connected with
liim. Much of this might be averted if the lay-

man were better informed of this early period of
one of the worst scourges of modern times.

The disease has probably existed for many
centuries, but it is only within comparatively
recent times that its true character has been
recognized, and in its present extreme forms it

seems to be a product of the modern complex
social system. It has been aptly termed a dis-

ease of civilization and sylthilization, an allitera-

tion that contains much truth. General paresis

may develop in almost any one, but there are

certain necessary antecedents and numerous con-
tributorj' factors. It is believed by most stu-

dents of mental diseases that syphilis is one
of the most important antecedents, .\ccurate

statistics on this point are extremely diffi.cult to

obtain, but most alienists believe that from 6c
to go per cent of patients who have developed
paresis have had sj-philis. This as a purely statis-

tical argument is of course no proof that syphilis

is the cause of paresis; for probably gg per

cent of paretics have had measles, or whooping-
cough : yet the changes that are found in the

blood vessels of the brain in paretics are very
closely allied to changes in the blood vessels

known to result from the poison of syphilis.

The theory of the syphilis etiologj' is, therefore,

probably true for most cases, but not necessarily

so. Another extremely impwrtant item is a

characteristic mental type. In an extremely
large number of paretics the mental character

bas been that of great emotional activity. Peo-

ple who use their brains very hard, and who
can key them up to a high pitch, seem to suc-
cumb to this disease more than those of evener
temperamental tone. It is this type, as seen
in actors, in salesmen, in active business men,
who become infected with syphilis, that is pe-
culiarly liable to the disease. It is also this

temperamental type that indulges in excesses
of various kinds— excesses of work, of play, of
excitement, of worrj-. of alcohol, of venery—
and thus are imdeririined the foundations of
healthy nerve-tissue, leading to its premature
decay.

General paresis is corfimoner in men than
in women, the proportion among different peo-
ples and races, and times, varj'ing from 25-1 to
3-1. Although it is a disease usually beginning
in the thirties or forties, juvenile forms are

known, and sometimes the old man is a victim.

It seems to be more prevalent in crowded com-
munities, for there the stress of excitement
and depression, of gaiety and sadness, of ex-
travagance and destitution, is more pronounced,
for both extremes of the mental pendulum must
be considered in the estimation of the causes
of paresis. The brilliant financier, or the ac-

tress who succumbs to this disease may be more
in the public eye. and moralists may adorn a tale

concerning their supposed profligacy, but the

poor harassed workman, diseased through lack
of knowledge, and drink-sodden to escape the

reproofs of his conscience, may also be the vic-

tim.

The initial symptoms are usually very insid-

ious, although occasionally the disease appears
in full-blown vigor. The previously healthy,

neat, and careful workman begins to forget

things. There is a period of disturbed mental-
ity. Noises affect him unpleasant!}-. Undue ir-

ritability is evidenced by unwonted explosions of
anger. This state may be weeks or months in

its evolution, and may be confounded with a
condition of overwork or overworry. In fact,

such a condition is present in many tired people
who never develop paresis. Added to this there

are vague apprehensions in the patient's own
mind of his gradually declining power; head-
aches, neuralgias, and vague pains may also be
present ; and poor sleep may be another sjTnp-

tom of the early stage. All of these s>'mptoms
are common to many people who have over-

worked, and should not occasion alarm. But
when, little by little, one shows increasing care-

lessness in his personal habits, such as neglecting

to button his trousers, or permitting his food
to spill on his clothing, when he shows signs

of mental exaltation and dreams of wonderful
things, then the true disease begins to show it-

self. From this point on there are countless
variations, but in general the typical paretic

behavior that leads the person into economic
danger, if not disaster, is characterized by an
expansive and exaggerated conduct. Buoyancy
and elation, with great projects and sanguine
hopes, mark the initial stages of the paretic's

mental decay. He becomes restlessly busy, is

continually entering into new schemes, is in-

cessantly talking about his affairs with effusive

geniality, not only to his friends, but to utter

strangers, and he even communicates to others
his closest domestic concerns. There is a grad-
ual breaking down of the finest sensibilities and,
closely following this, slight evidences of the
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loss of the most delicate motor adjustments
liecome manifest. It is in this stage that the

symptoms become unmistakable. The partial

impairment of the motor functions shows itself

in an increased lack of control of the finer

motions of the tongne, the lips, and the hands.

There is a fine tremor in the tongue when it is

protruded ; on showing the teeth, the angles

of the mouth betray a fine tremor ; and the

handwriting is seen to be less firm and even, ap-

proaching that of the formative period of the

man's youth. The mild grade of inflammation
in the brain causes certain changes in the

reflexes of the body. Thus, the pupils of the

eyes are not apt to act as rapidly as in health

;

they may be unccuml in size ; they are sometimes
very small and do not open wide in the dark
as is usual. With these symptoms the diagno-

sis becomes moderately certain, and from this

time on the mental degeneration becomes
marked. The carelessness becomes slovenli-

ness ; the memory goes rapidly ; the loss of the

finer sensibilities deepens to obscenity, to faith-

lessness, to utter loss of the moral faculties ; the

buoyancy becomes foolishness, and big projects

are often launched, resulting in financial ruin.

Grandiose ideas usually enlarge, and the afflicted

one dreams of millions of money, of being a
king, or president, or Christ, or a god. His
personal strength is like that of Samson, his

beauty comparable to Apollo's; his voice, his or-

atory, his writing, his poetry, his acting are
superb— in short, his whole personality is

puffed up with an amazing exaltation of the

ego. Exulting self-confidence dominates all his

designs, and a restless, busy, subdued delirium

actuates his every thought and movement. From
this stage, usually termed the grandiose stage,

and which may persist for from six months to

a year or more, the mental deterioration com-
mences to show itself in a gradually progres-

sive dementia. Mental dilapidation becomes
mental decay. The motor restlessness goes on
to loss of power and a gradual paralysis of the

motor functions begins, passing through the
stages of progressively increasing inco-ordina-

tion to complete powerlessness. Tottering,

shambling, stumbling incompetence finally ad-

vances to ab.solute motor impotence. This
affects all of the muscles of the body, but is

appreciated in the speech more readily and
earlier than in other motor acts. The loss of

ability to repeat the r's and I's, as in "truly

rural," "artillery." etc., is an early sign of this

speech-defect. Finally the only answer that

can be obtained from the patient is that he is

"all right." The lack of motor power further

manifests itself in the increasingly diminished
control of handwriting. The paretic is unable
to keep to a line. His writing goes up and
down, letters and words are omitted, the up
strokes are very wavj', and the letters become
unequal in size.

Thus the course of the disease progresses
until, in from two to three years, on the aver-

age, the paretic is a bedridden dement, who
dies of exhaustion or an apoplectic or epilepti-

form convulsion. Occasionally remissions
_
of

the disease occur. These are particularly trying

to most of the paretic's friends, for hopes of
recovery receive a sudden stimulus only to be
destroyed after a period of from six months
to a year or so. Occasionally the remissions

last a number of ;'ears, but at the present time

it is believed that general paresis is a necessarily
fatal disease. Alienists have a habit of calling

the recovered cases pseudoparesis, a justifiable

procedure in view of the many uncertainties
attending the diagnosis of mental disorders.

The main features of a central type of the
disease arc here given, but there are countless
variations. Acute maniacal states sometimes
occur, and the patient dies in a galloping frenzy
in from three to six months. Occasionally a
paretic is melancholic or stuporous throughout.

A small proportion, one half per cent of the
cases, show this type. Occasionally— and many
modern alienists believe this to be more com-
mon at present— a gradually progressive de-
mentia without grandiose ideas marks the entire
course of the disease. Most cases of paresis

have apoplectiform or epileptiform attacks at

some period of the disease. A few begin in

this manner. There are countless numbers of
mixed forms, the details of which may be con-
sulted in text-books on insanity. Here also
the subdivision of the disease into stages may
be found.

Of the treatment little may be added. The
tnost essential step in relation to this disease
is its early recognition. To be able to know
what is the matter before the patient has ruined
his business, or his family and friends, is the
most important feature for the layman to grasp.

The paretic himself is doomed, but it is not
necessary for tho.se dependent on him to sutTer

irretrievable loss because of his disease. The
proper course to pursue is to place the patient

in a sanatorium or asylum at the earliest possible

moment, the place selected depending largely on
the means of his friends or relatives. Consult

:

Maudslcy, 'Pathology of Mind* (i8g5)-; Chase,
"General Paresis* (1902) : Krafft-Ebing, 'Die
progressive allgemeine Paralyse' ( 1894) ; Starr,

'Organic Nervous Diseases' f 1903) ; Ziehen,
'Psychiatric' (2d ed. 1902) ; Kraepelin, 'Psy-
chiatric' (1900) ; 'Journal of Nervous and
^[ental Disease,' for bibliography and recent
studies. See Demen'ti.v; Ins.witv.

Smith Ely Jelliffe. M. D.,

Editor ^Journal of Nervous and Mental Dis-
ease. '

General Service and Staff College, United
States army, a irainiiiit scliool for young offi-

cers of the United States army, located at Fort
Lcavertworth, Kan. Graduates from West Point
are sent here for a further ;;tudy of the profes-

sion of arms, r.nd ;. more practical and theo-

retical training from the standpoint of the
officer. Upon completing the course of study
an officer returns to duty with his regiment.
The course of study (1903) is one year, but,

after the graduation of the class for 1904,
will be extended to two years. .\t graduation
the student class is divided into two classes, the
"distinguished" class and the "proficient" class,

the former becoming available for detail at the

War College at Washington. The books to be
used during the school year of 1903-4 are as
follows: 'Horses,' 'Saddles and Bridles,' 'In-

ternational Law.' 'Manual of Military Field

Engineering.' 'Military Hygiene,' 'Military

Law,' 'Military Topography and Sketching,'

'Organization and Tactics,' and 'Service of

Security and Information.' See .'Xrmv of the
Unitf.d St.mes ; .\rmv War College.

General Sessions, Court of. See Court.
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General Staff of the Army, in the United
States. History evinces that most competent
and courageous commanders have at times
charged failure of their operations to lack of
preparation for which they were not responsible,

or to ill-considered interference by those in

high pubHc office. Each successive war has
developed accusations of shortcomings which
though often indefinite, pointed in the main
to defective organization and administration at

the War Department. Xo two nations seem
to favor identically the same methods of mili-

tary administration, yet all have the same objects
in view— correct organization, modern equip-
ment, preparedness to strike the first blow with
an assured and continuous supply of men,
money, and war stores, during hostihties. During
the early years of the United States the army
was insignificant in proportions, but the business
of the War Department gradually grew in

volume until it was necessary to adopt some
measures to save the secretary of war from
being crushed by the burden of current routine
work. In groping for some method which
would relieve the secretary, the bureau system
with numerous semi-independent chiefs w-as in-

troduced. These bureaus were few in number
at the beginning but gradually grew until at

the commencement of war with Spain there
were lo chiefs of bureaus directly connected
with the administration and supply of the army,
each working along his own lines without of
necessity having any knowledge of the character
and extent of allied work going on in other
bureaus. The army is absolutely dependent
upon these administrative and supply bureaus
and success depends upon the co-ordinated total

of all their efforts. During a long course of
years a system of laws and regulations had
grown up for the governance of these bureaus.
These bureaus have been controlled by many
talented officers through whose honest and labo-

rious efforts success has been made possible in

the wars of the century just closed. It has
gradually come to be the conviction of a large

and increasing number of thoughtful and dis-

cerning officers and public men that success has
been wrought in spite of the system and not
altogether because of it. Chiefs of bureaus
found themselves constantly hampered by reason
of lack of information. Not by law but as a
matter of expediency all looked to the adjutant
general for information, but chiefs of bureaus
claimed that the secretary of war alone was
competent to give them orders or instructions.

Nations which depend upon volunteer armies
are apt to ignore the lessons of war and to
consider that all that goes wrong is chargeable
to unusual conditions and not to lack of pre-

vious preparation. This lethargy would have
supervened at the close of the brief war with
Spain had not the insurrection in the Philippines

and the occupation of Cuba commanded further

attention to military matters. In all armies
there are many important duties which by com-
mon usage have become designated as general
staff duties. Much of the employment of gen-
eral staff officers is in the nature of co-ordinat-

ing the action of others, but a large part is

original work of the highest type. It was the
lack of a corps of this kind which was always
keenly felt in American army administration. It

should be understood that general staff duties
were not wholly neglected but their perform-

ance was spasmodic, uncertain and without fixed

responsibility because executed by officers of

other corps or of the line, detailed individually

or as members of temporary boards.

After a patient and exhaustive study of the

situation the secretary of war concluded that

the more important duties of a general staff

could be performed by a war college and its

governing board. In furtherance of this idea

a board of offii-ers was convened to consider

and recommend regulations for the establish-

ment of an army war college. After mature
study of the situation the board formulated a
memorandum of an order for the execution of

the project but unanimously recommended that

a general staff be established by appropriate legis-

lation which would free it from the uncertain

tenure adhering to the war college which exists

only by executive authority.

A continuing study of the manifold questions

arising in the course of army administration
brought prominently into view the never ending
controversy as to the proper place of the "Com-
manding General of the Army" in the new
scheme. The commanding general had long
complained of loss of prerogatives believed to

appertain to his office, while the generals com-
manding the geographical departments rebelled

at being deprived of all initiative and being prac-

tically under the control of bureau chiefs, each
naturally interested in enhancing the usefulness

and dignity of his own bureau. The only solu-

tion which suggested itself as a practical and
possible adjustment was the abolition of the

office of "Commanding General of the Army"
and the substitution of the office of "Chief of

Staff." with the introduction of a new corps

composed of trained officers to assist him. Out
of these studies and efforts have come the law
known as the General Staff Bill, which passed
the Congress and was approved by the President

i6 Feb. igo3.

Under this law the chief of staff, regardless

of his relative rank, is the adviser and repre-

sentative of the secretary' of war, occupying a

position between that official and the staff bureaus
as well as the line of the army. Instead of lo chiefs

of bureaus and their numerous assistants having
frequent interviews with the secretary_ concern-

ing military affairs, the chief of staff has au-

thority to adjust professional matters in the

secretary's name. Conflicting elements of the

larger administrative questions are thus brought
together and harmonized without taking up the

valuable time of the civilian secretary, w^ho must
of necessitj' acquaint himself concerning numer-
ous technical details before imdertaking to

decide matters at issue. This is a decided im-
provement over the methods in vogue during

the existence of the office of "Commanding
General of the Army," for notwithstanding the

title and high rank of the distinguished officers

who have occupied that position, their influence

and power over the army as a whole was so

restricted as to be entirely incompatible with the

title of their office.

It was not presumed in making so radical

a change in the American militarj' system that

the general staff corps will be a panacea for all

the misfortunes which may overtake a nation in

war. History teaches that previous preparation

and planning' such as will be undertaken by the

general staff will tend to render success more
certain, abbreviate the period of actual hostili-
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ties and thereby effect an enormous saving of

life and treasure. Commercial interests of all

modern communities have become so enormous
and widespread that a long-continued war merna
national paralysis to the defeated nation.

Through the agency of the general staff, mili-

tary and political policies may be harmonized
as becomes a republican form of government.
With the war policy determined, the general

staff will be responsible that each part of the

army line and staff is promptly acquainted with

its duty and that it does its full duty in the

premises. The preparation of armies and their

equipment rests with the chief of staff and the

various staff corps and departments. The re-

sponsibility for manreuvring the armies and for

success in battle rests with the various generals

assigned to command them. In past wars it

has been the custom to depend upon Congress
at the last moment to enact legislation for

armies and grant appropriations at a time when,
by reason of popular excitement, members are

least able to give to the grave questions involved

the consideration necessary.

The duties of the general staff consist, in

peace, to a great extent, of bureau work—
including the collection of information, prep-

aration of maps, drawing up schemes for the

organization and concentration of troops, for-

mulation of plans for the national defense and
a study of the higher military science to keep
pace with modern progress. Bureaus organized
and prepared to handle any particular class of

army busine?.- will continue to initiate action

and control its affairs subject to the supervision

of the chief of staff. It is in the many important
matters where the work of several bureaus
must be harmonized and brought into the same
channel, that the general staff will find its great-

est field of usefulness. The general staff will

be acquainted with contemplated changes in the

organization and stations of troops and by pre-

paring timely schemes will ensure arrangements
being made for transportation and supply in

the most expeditious and economical manner.

The arrangement of all these interlocking details

is necessary to successful campaigns of any
duration. Armies are constantly called upon to

endure all kinds of hardships, to which they

submit cheerfully so long as there is no sus-

picion that any one is at fault. It is expected

that the .American general staff will plan to

minimize the chances of failure due generally

to lack of previous knowledge and preparation.

The statute contemplates that the general staff

corps shall be composed of officers detailed for

periods of four years, and it is necessary that

a sufficient number be maintained on duty to

furnish details with troops as well as for bureau

work. This ensures a body of officers in touch

and sympathy with the fighting portion of the

army." The general staff corps has been so

recently organized that it will require some time

to develop methods of operation, but as the

soldierly spirit, informed by experience derived

from actual service with troops, will be the

guiding impulse of this corps, the expectation

that the country will be better prepared for cam-

paigning at the outbreak of the next war than

it has ever been in the past, is fully justified.

See Army of the United States.

W. H. C.\rter.

Brigadier-General, Assistant Chief of Staff.

General Theological Seminary, a seminary
of the I'roiestaiit lipi^cupal Church in the United
States, established in 1817. Instruction was
begun in New York city in 1819, but in 1820
the seminary was removed to New Haven. It

was again re-established in New York in 1822.

The gifts of Dean Hoffman to the school
amounted to over $1,000,000, while in 1902 the

total resources of the school were over
$4,000,000. The theological course of the school
extends over a period of three years, and there

is a post-graduate course. The degrees of D.D.
and B.D. are conferred. The control of the

seminary is vested in a board of trustees com-
posed of the bishops of the Church, 25 members
elected by the general convention and certain

other members elected by various dioceses.

There are about 150 students in regular attend-

ance.

Genera'tion, popularly used as a measure
of time, and usually represents about ,30 years,

the period which man requires to attain ma-
turity, and the age at which, as a general rule,

fruitful marriages are contracted. This second-
ary sense of the term is thus indirectly de-

rived from the primitive meaning, which has
reference to the origin of living things. In

the higher animals and plants the offspring is

due to the congress of distinct individuals or
elements. (See Reproduc-tion.) Alongside of
this process, sometimes even concurrently with

,

it, new- forms may arise by fission, or by bud-
ding; by a process akin to the latter, as in the

parthenogenesis of bees, etc. ; or by a combina-
tion of the sexual and asexual processes, alter-

nate generation.

Generation, Spontaneous. See SpoNXAXEOfS
Generation.

Gen'erator, (i) An apparatus for generat-
ing carbonic acid gas for charging soda-foun-
tains or bottles with aerated watdr. (2) !::

chemistry, a term used to denote the elements
or compounds from which a more complex sub-
stance is obtained. Thus ethyl, alcohol, and
acetic acid are the generators of acetic ether

;

and benzoic acid and glycocol! are the gener-

ators of hippuric acid. (3) In distilling, a
retort in which volatile hydrocarbons are dis-

tilled from liquid or solid matters. (4) In elec-

tricity, a dynamo-electric machine (q.v.).

(5) In steam, a vessel in which steam is gener-
ated from water, for use in a steam-engine, a
heating apparatus, etc. The term was first ap-

plied to the Perkins steam boiler, in which water
in small quantity was heated to a high tempera-
ture. It is now specifically applied to a class

of instantaneous generators. The name is now
rapidly coming into use for all apparatus for

generating steam, being held to be more correct

than the usual term. See Steam.

Genesee (jen-e-se') River, a remarkable
stream rising in Pennsylvania, and flowing

nearly 200 miles north through western New
York into Lake Ontario, seven miles north of

Rochester. The Genesee is famous for iis ex-
traordinary falls. Three of these occur within

a distance of i!< miles; two are respectively 68
and 90 feet high, and the Portage Falls are no
feet high. The river has also a sheer fall of 95
feet at Rochester, utilized for water-power ; and
another cascade, a few miles below, is almost as

high.
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Geneseo, N. Y., a village and county-seat of

Livingston County, 30 miles from Rochester, on
the Genesee River and the Erie R.R. The State

Normal School and Wadsworth Public Library

are situated here. It is an agricultural town
and manufactures gloves, mittens, flour, and ma-
chines. Pop. (1900) 2,400.

Gen'esis (Greek), creation, birth, origin.

The first book of the Pentateuch is named in

the Hebrew canon B'rcsluth (in the beginning),

from the expression with which it commences

;

from the 70 translators of Alexandria (those

who produced the Greek version known as the

Septuagint) it received the name it is now com-
monly known by. Genesis consists of two great

but closely connected divisions: (i) The his-

tory of creation, the fall of man, the flood, the

dispersion of the human race, chap. i-xi. (2)

The histon- of Abraham, Isaac, Jacob, and
Joseph, including notices of the descendants of

Abraham and Isaac in their collateral lines,

chap, xii.-l. It would be entirely to mistake
the character of the historj' of Genesis to view
it as having other than a sacred purpose

;
yet

even in a secular point of view there is no record
that can be brought into competition with it.

There is absolutely nothing in the whole range
of ancient literature which could supply its place

if this document were lost; while it is further to

be observed, that if confidence cannot be placed
in its authenticity, no reliable information exists

on many subjects with which it is desirable man
should be acquainted, and after which there is

an intense longing in the human mind ; as, for

instance, the origin and early history of the

race, a subject which, wdthout the information
supplied by Genesis, must be involved in im-
penetrable darkness.

Genet, or Genest, Edmond Charles Edou-
ard, ed-mori shiirl a-doo-ar zhe-na, French
diplomat : b. Versailles. France, 8 Jan. 1765

;

d. Schodack, X. Y., 14 July, 1834. In 1777 he
translated into French a Swedish history of

King Eric XIV. of Sweden, in 1789-92, was
French charge d'affaires at St. Petersburg, and
from 1793-4. when he was recalled at Wash-
ington's request because of attempts to compel
the United States to a war with England, was
French minister to the L^nited States.

Genet, je-net', a civet (q.v.) of the genus
Gcnetta; also a trade-name for the fur of this

animal, or of some other fur like it. The best

known is the common genet (G. vulgaris), of

the' Mediterranean region, called "berbe" in the

south of France. It is a very beautiful and
graceful animal, gray, with many dark patches,

and a full furry tail, banded with black and
white. The size is about that of a house-cat.

Their fur is made up into tippets, muffs, etc.,

but is of no great value, and often domestic
cat-skins are substituted under the same name.

Genet'ic Psychology, the science of the

mind as dealing through observation, and where
possible, through experiment with the growth
and development of consciousness or intelli-

gence in dumb animals, children, and adult

human bemgs. It is one branch of that experi-

mental psychology which the German philos-

opher Lotze was the first to inaugurate.

Gene'va, III., a city and county-seat of Kane
Countv. about 3^ miles from Chicago, on the

Chicago, B. & Q., and Chicago & N. R.R.'s.

It was settled in 1832 and was incorporated as a
city in 1887. It is a popular residential section

for Chicago merchants. The manufactures in-

clude windmills, glucose, sadirons, flour, and
boxes. The city owns and operates its own
electric-light plant and water supply. Pop.

(1900) 2,446.

Geneva, X^eb., a city and county-seat of Fill-

more County, 60 miles west of Lincoln, on the

Burlington & M. R. R.R. The State Industrial

School for Girls is located here. Pop. (1900)

1,534-

Geneva, X''. Y., citj* in Ontario County, on
Seneca Lake and the Seneca and Cayuga Canal

;

and on the Lehigh Valley and the Xew York
Central R.R.'s

; 50 miles southeast of Roch-
ester. Geneva has extensive manufactories of

stoves, steam boilers, optical goods, cereals,

canned goods, etc. There are also large nurser-

ies and greenhouses here, occupying about
10,000 acres of land. The city is the seat of

Hobart College, established in 1822 by the

Protestant Episcopal denomination. The De-
lancey Divinity School, the Delancey School for

Girls, and the State Agricultural Experiment
Station are located here. Geneva was chartered

as a city in i8g8 and is governed by a mayor,
elected every two years, and a unicameral coun-
cil. The city owns and operates the waterworks.
The assessed property valuation is $6,000,000.

The population in 1890 was 7.557 and in 1903
1 1,228. In the i8th century the Indian village

of Kanadesoga was located near the present

site of Geneva. General James Clinton attacked

and destroyed the village in 1779.

Geneva, Switzerland, a canton, bounded on
the north by the canton of Vaud and the Lake
of Geneva, and on the east, west, and south by
the territories of France. In addition to the

territory thus bounded, the communes of

Celigny, Le Coudre, and Petit Bois, enclosed

by Vaud, belonged to this canton, which is one
of the smallest in the Swiss Confederation, the

area being only 108 square miles. The whole
canton belongs to the basin of the Rhone, and
the only streams of importance are that river

and the .\rve, which joins it a little below the

town of Geneva, the capital of the canton. The
territory of Geneva having, by the arrangements
of the Congress of Vienna, obtained an acces-

sion of 15 communes, detached from France and
Savoy, was admitted a member of the Swiss
Confederation in 1814, and ranks as the 22d
canton. A constitution, somewhat aristocratical

in its nature, was framed, and continued in force

till 1830. when a considerable modification of

it took place. In 1841, in consequence of a

popular tumult, the original constitution was
abandoned for one in which the democratic
principle is completely predominant. This new
constitution w-as modified under popular pres-

sure in 1847. All religious denominations are

declared to have perfect freedom, but two of
them are paid by the state— the Roman Cath-
olics, amounting to rather more than a third

of the population, and the Protestant National
Church. The language spoken is French. Pop.

(1900) 131,674.

Geneva, Switzerland, the capita! of the

canton of the same name; at the western ex-

tremity of the Lake of Geneva where the Rhone
issues, here crossed by several bridges, and
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dividing the town into two portions. The more
important public Iniildings are the Cathedral or

Church of St. Pierre, a Gothic structure of the

lotli. nth, and 12th centuries; the town-house

in the Florentine style; the Musee Rath, con-

taining a collection of pictures, etc. ; the uni-

versitv building, nearly opposite the botanic

garden, rebuilt in ]S(i--yi. and containing the

public library, founded by Bonivard in 1551. and

now numbering over go.ooo volumes ; and the

Museum of Natural History. In literature and
science Geneva has long occupied a distinguished

place, and it has been the birthplace or the resi-

dence of many eminent men. including Calvin,

Beza, Knox, Le Sage, Necker, De Candollc,

Rousseau, Sismondi, etc. Geneva early adopted

the principles of the Reformation, and chiefly

through the teaching of Calvin the town ac-

quired an important inHucnce over the spiritual

life of Europe, and became the centre of erluca-

tion for the Protestant vouth of Great Britain,

France, and Germany. Pop. (1901) conuinine,

105,139, including suburbs.

Geneva Arbitration, or Geneva Award, the

settlement of the Alabama claims by five arbi-

trators, appointed by the President of the United

States, the queen of Great Britain, the king of

Italy, the president of the Swiss Confederation,

and the emperor of Brazil. These rulers, in

the above order, named as arbitrators Charles

Francis Adams, Lord Chief Justice Sir .Alexan-

der Cockburn. Count Fedcrigo Sclopis, Mr.
Jacques Staempfii, and Baron Itajuba. J. C.

Bancroft Davis, and Lord Tcnterden, respec-

tively, represented as agents the United States

and Great Britain. The tribunal met at Geneva,

Switzerland. 15 Dec. 1871. and Count Sclopis

was made president. The United States claimed

damages both for direct and for indirect losses,

and for injuries occasioned by 13 vessels. The
tribunal decided to allow only direct losses

caused by the Florida and the Alabama,
with their tenders, and by the Shenandoah
during part of her cruise. Various rides of

international law were laid down which sup-

ported most of the contentions of our govern-

ment. On 14 Sept. 1872, the tribunal "awarded
to the United States a sum of $15,500,000 in

gold as the indemnity to be paid by Great

Britain to the United States as the satisfaction

of all the claims referred to the consideration

of the tribunal." The English representative

cast the only dissenting vote, but Great Britain

accepted the decision and paid the award within

a year.

Geneva Bible, a translation of the Bible

into Englisli, made and published at Geneva,

chiefly by English Protestant refugees. It was
the first English Bible which adopted the

Roman instead of the obsolescent black type,

and the first which recognized the division into

verses; it was the first also which omitted the

Apocrypha. From its stating (Genesis iii. 7)
that our first parents made themselves

"breeches," it is sometimes called the Breeches

Bible. See Bible.

Geneva College, Pa., a coeducational insti-

tution in Beaver Falls, founded in 1848 under
the auspices of the Reformed Presbyterian

Church ; reported at the end of 1900 : Profes-

sors and instructors, 15; students, 206; volumes
in the library, 4,500; productive funds, $114,000;

grounds and buildings valued at $175,000; in-

come, $11,000; president, \V. P. Johnston, A.M.,

D.D.

Geneva Convention (1864 and 1868), inter-

national agreements for mitigating the suffer-

ings of war. The first was initiated by the

efforts of two Genevans: a physician named
Dunant, who wrote a sickening description of

the military hospitals at the battle of Solferino;

and a public-spirited citizen named Moynier,
who formed societies in various places to urge

the neutralization of field ambulances, and called

the attention of European governments to it.

The majority of these sent representatives to an
international conference held at Geneva under
the presidency of Gen. William Henry Dufour,
the eminent Swiss .soldier and statesman. The
agreement adopted was signed 22 August ; all

the European states have since joined in it, and
Persia has acceded. The articles arc in sub-

stance: (i) Ambulances and military hospitals

shall be inviolable while containing sick or

wounded; (2) so shall their staff; (3) whether
they are occupied by the enemy or not; (4) if

the attendants choose to leave the hospitals, they

can only take their private property, not the

relief appliances, except ambulances and their

contents; (5) a house with a sick or wounded
soldier shall be neutral and not subject to have
soldiers quartered in it, or to requisitions with

specified exceptions ; (6) the convalesced shall

be sent back to their own country under parole

for the remainder of the war; (7) hospitals and
ambulances, to claim these rights, must carry a

uniform flag with a red cross on a wdiite ground
as well as their national flag, and the staff must
wear a like badge on their arms; (8) special ar-

rangements to be made by the commanders. In
1868 a second convention at Geneva adopted a

supplementary convention, to extend the prin-

ciples of the first to naval warfare, and amplify

the first. It provided on the latter point that

the medical and surgical staff should receive

their regular pay if they remained after occu-
pation by the enemy, and if thoy left should do
so at a time fixed by the conmiandcr; that mili-

tary requisitions should be modified according
to the expenditures of the given places in har-

boring the w-ounded, and to charities extended
toward them ; that the paroling home of con-
valesced soldiers shall not include officers, as

they could make their knowledge very service-

able without serving in the field. The marine
rules were, that hospital ships, merchant .ves-

sels with wounded on board, and boats rescuing
men in the water, shall be inviolable, on consid-

eration of carrying their red-cross flag and their

crews wearing the red-cross arm badge, that

government hospital ships shall be painted white
wdth a green stripe, and private societies white

with a red stripe ; and that whenever one
party in a naval war has sound reason to be-

lieve the other is abusing the convention, the

first may suspend it till the other proves its hon-

esty, and if proof is not given, may suspend it

for the duration of the war. See Red Cross So-

ciety : \V.\R.

Geneva, Lake of, or Lake Leman (Latin,

Locus Li'inaniis), the largest of the Swiss lakes,

extending in the form of a crescent, with its

horns pointing south, between France and the

cantons of Geneva, Vaud, and Valais; length, 55
miles ; central breadth, about 6 miles ; area, 331
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square miles
; greatest depth, 900 feet. It is

1,150 feet above the sea. On the north the shore
is low, and the ground behind ascends gradually
in beautiful slopes. On the south, and particu-
larly at the east end, the shore is rocky and
abrupt, and lofty precipices often rise sheer
from the water's edge. It contains various
species of fish. The water is remarkably pure
and of a beautiful blue color. The Rhone,
which enters the eastern extremity, a muddy,
turbid stream, issues from the western extremity
perfectly pellucid, and likewise of the finest

blue.

Geneva, University of, a Swiss university
founded in 1559, as the Academy of Geneva, and
called a university only since 1873. It has 1,100
students, mostly from abroad, and the principal
studies are medicine and philosophy. Women
have of recent years been admitted on the same
•conditions as men. It is the European centre of
French Protestant culture and influence.

Genevieve, zhen-ve-av. Saint, the patron
saint of Paris : b. near Nanterre, Paris, 423 ; d.

Paris 3 Jan. 512. When yet very young she
took a vow of perpetual virginity and subse-
quently she went to Paris. The city was about
to be deserted when Attila with his Huns broke
into France : but Genevieve assured the inhab-
itants of complete security if they would seek
it in fervent prayers. Attila took his course
from Champagne to Orleans, returned hence
into Champagne without touching Paris, and
was defeated in 451. By this event Genevieve's
reputation was established. In a time of famine
-she went along the river Seine from city to city,

and soon returned with 12 large vessels loaded
with grain, which she distributed gratuitously
among the sufferers. Her remains were placed
in the subterranean chapel which Saint Denis
had consecrated to the apostles Paul and Peter.
Clovis by her request built a church over it,

which was afterward called by her name, as was
also the abbey founded there. Another church,
consecrated to this saint, was built near the
church of Notre Dame. By a decree of the
National Convention, 1791, this edifice was
iiamed the Pantheon, but its original name was
restored ofiiciaHy in 1851. Her relics, which
were preserved in the former till its destruction
at the Revolution, are now in the church of
Saint Etienne du Mont. Her fete is held on
3 January.

Genevieve, Saint, Duchess of Brabant,
wife of Siegfried, count palatine in the
reign of Charles .Martel (about 750). Being ac-
cused by her intendant Golo of adultery during
her husband's absence, on his return she was
condemned to death; but the vassal to whom
Jier execution was entrusted allowed her to
escape, and she lived six years in a cavern upon
nothing but herbs. She was finally found, and
•carried home by her husband, who in the mean-
time had become convinced of her innocence.
This legend is the subject of one of the finest
and most perfect of the German popular tales,
which appears to have been written by Emmich
about 1472. The story has been retold by Tieck
and Maier Miiller, and dramatized by Raupach.

Genga, Girolamo, je-ro'Ia-mo jen'ga, Ital-
ian painter and architect: b. Urbino 1476; d.

1551- He was for many years a pupil of Luca
Signorelli, whom he assisted in numerous pic-

tures, and also of Perugino
;
painted a 'Resur-

rection' in the Church of Saint Catharine of
Siena at Rome ; and found a generous patron in
the Duke Francesco Maria of Urbino, who
finally appointed him court-architect. Among
his architectural works were the church of St.

John the Baptist at Pesaro, the restoration of
the palace courtyard there, and the bishop's pal-
ace of Sinigaglia. With the versatility of the
Renaissance, he wrote on the fine arts, and was
a musician and sculptor.

Genghis Khan, jen'gis khan, or Jenghis
Khan, }iIongol conqueror: b. near the Onon
River, Mongolia, 1162; d. 18 Aug. 1227. His
father was chief over 30 or 40 clans, but paid
tribute to the Tartar Klian. He succeeded his
father when only 14 years of age, and made him-
self master of the neighboring tribes. A great
number of tribes now combined their forces
against him. But he found a powerful protector
in the great Khan of the Karaite Mongols,
Oung, or Ung, who gave him his daughter in

marriage. After much intestine warfare with
various Tartar tribes Genghis was proclaimed
Khan of the United Mongol and Tartar tribes.

He now professed to have a divine call to
conquer the world, and the idea so animated the
spirit of his soldiers that they were easily led
on to new wars. The country of \'..- Uigurs, in

the centre of Tartary, was easily subdued, and
Genghis Khan was now master of the greatest
part of Tartary. In 1209 he passed the great
wall of China, the conquest of which country
occupied him more than six years ; the capital,

Yenking, now Peking, was taken by storm in

1215 and plundered. The murder of the ambas-
sadors whom Genghis Khan had sent to the
king of Kharism (now Khiva) occasioned the
invasion of Turkestan in 1218 with an arm)' of
700,000 men ; and the two cities of Bokhara and
Samarcand were stormed, pillaged, and burned.
Seven years in succession was the conqueror
busy in the work of destruction, pillage, and
subjugation, and extended his ravages to the
banks of the Dnieper. In 1225, though more
than 60 years old, he marched in person at the
head of his whole army against the king of
Tangut (southwestern China), who had given
shelter to two of his enemies. A great
battle was fought, in which the king of
Tangut was totally defeated with the loss of
300,000 men. The victor remained some time in
his newly subdued provinces, from which he
also sent two of his sons to complete the con-
quest of northern China. At his death in Mon-
golia, his immense dominions were divided
among his four sons. A great part of the em-
pire, however, came into the hands of Kublai,
who is considered as the founder of the Mongol
dynasty in China. The only memorial of the
conqueror now known to exist is a granite tablet
discovered among the ruins of Nertschinsk.
The inscription in Mongol has been deciphered
by Schmidt of Saint Petersburg. It had been
ei^ected by Genghis Khan in commemoration of
his conquest of the kingdom of Saratogal (bet-
ter known as Karakitai).

Genii, je'ni-I, among the ancient Romans,
were protecting spirits, who were supposed to
accompany every created thing from its origin to
its final decay, like a second spiritual self. They
belonged not only to men, but all things animate
and inanimate, and more especially to places.



GENISTA— GENOA

and were regarded as effluences of the divin-

ity, and worshipped with divine honors. Not
only had every individual his genius, but like-

wise the whole people. The statue of the

national genius was placed in the vicinity of the
Roman forum, and is often seen on the coins

of Hadrian and Trajan. The genius of an indi-

vidual was represented hy the Romans as a
figure in a toga, having the head veiled, and the

cornucopia or patera in the hands ; while local

genii appear under the figure of serpents

eating fruit set before them. Quite different are
the genii whose Arabic name, Djiiiit or Jinn,

was translated by the Latin term genius, for

want of a better word, or from the casual simi-

larity of the sounds. See F.\mili.\r Spirits.

Genista, je-nis'ta, a genus of low, branch-
ing .sometimes spiny shrubs, belonging to the

pea family, with simple leaves and yellow flow-

ers. There are about 80 species, a few of which
are cultivated for ornament. See Broom ; DvE-
^\EED.

Genius, in Roman mythology, a tutelary
deity. See Genii.

Genlis, Stephanie Felicite Ducrest de St.

Aubin, sta-fa-ne fa-lcs-e-ta dii-kra de san
6 bah zhoh-les, Comtesse de, French writer:

b. Champceri, Burgundy, 25 Jan. 174b; d. Paris

31 Dec. 1830. At the age of 16 she was married
to the Comte de Genlis, and in 1770 was made
lady-in-waiting to the Duchesse de Chartres.
In 1782 the Due de Chartres, afterward known
as Egalite, appointed her "governor" of his chil-

dren, including Louis-Philippe. She wrote a
variety of works for her pupils, among others

:

'Theatre of Education' (1779-80), a collection

of short comedies; "Annals of Virtue* (1781);
'Adele and Theodore, or Letters on Education'
(1782); 'The Vigils- of the Chateau' (1784).
On the I)reaking out of the Revolution she took
the liberal side, but was ultimately compelled to

seek refuge (1793) in Switzerland and Ger-
many. When Bonaparte became consul she re-

turned (179Q) to Paris and received from him a
pension. Her writings fill some go volumes.
Among them are :

' Precis de la Conduite de
Madame de Genlis' (1795); 'Chevaliers du
Cygne' (1795); 'Madame de la Valliere' ; the
romance, 'Mademoiselle de Clermont' (1802) ;

'Memoirs' (1825); 'Baron d'Hnlbach"s Din-
ners.' The last contains a great deal of curious
but malicious information concerning the free-

thinkers of the l8th century.

Gennesaret, je-nes'a-ret. Lake or Sea. See
Galilee, Se.\ of.

Genoa, jen'6-a (ancient Genua), Italy, a
fortified city, situated on the Gulf of Genoa, at

the foot of the Apennines, the capital of the
province and the most important seaport. While
worthy of its title, "Genoa the Superb," as

viewed from the sea, it is in reality built awk-
wardly on irregular rising ground, and consists

of a labyrinth of narrow and intricate streets.

Of the palaces the most famous are the ducal
palace formerly inhabited by the doges, now ap-
propriated to the meetings of the senate: and
the Doria, presented in 1529 to the great Gen-
oese citizen Andrea Doria. whose residence it

was during his presidency of the republic. The
palaces Brignole-Sale, Reale, Durazzo-Pallavi-
cini, Spinola, Balbi-Senarcga, and others possess

?:reat interest on account of their historical

ame and architectural beauty. Many of them
contain galleries of paintings : the Brignole-Sale
has works by Van Dyck. Rubens, Albrccht
Diirer, Paolo Veronese, Guercino, etc. Among
the churches are the Cathedral of St. Lorenzo,
in the Italian Gothic style ; the Church of St.

-Ambrogio (1589), containing pictures by Guido
Reni and Rubens. The marble municipal palace,

built in the Late Renaissance style, with a mag-
nificent vestibule, courtyard, and galleries, and
the palace of the Dogana must also be mentioned.
Genoa has a university, founded in 1243, a library

of 1 16,000 volumes ; also numerous technical

schools, and institutions of higher education.
The hospital, the asylum for the poor (capacity
2.200). the deaf and dumb institution, and the
hospital for the insane are among the finest in-

stitutions of their kind in Italy. There are
numerous excellent philanthropic foundations,
as the Fieschi. an asylum for female orphans.
The public library contains 50,000 volumes ; and
there arc the .•\cademy of Fine .Arts, founded
(1751) by the Doria family; the Carlo Felice
Theatre, one of the finest in Italy ; and the
Verdi Institute of Music. Genoa is the commer-
cial outlet of a wide e.xtent of country, of which
the chief exports are rice, wine, olive oil, silk

goods, coral, paper, macaroni, and marble. The
imports are principally raw cotton, wheat, sugar,,

coal, hides, coffee, raw wool, fish, petroleum,
iron, machinery, and cotton and woolen textiles.

The annual exports of Genoa are valued at

nearly $20,000,000, the imports are returned at

more than $75,000,000. Pop. (1901") 234.800.
The history of Genoa may be traced back in

legendary traditions to a time preceding the
foundation of Rome. It was one of the most
considerable cities of the Ligurians, and is men-
tioned by Livy (under the name of Genua) as
being in friendly relations with Roiue at the be-
ginning of the second Punic war. It was sub-
dued and partly destroyed during that war by
a Carthaginian fleet under the command of
Mago. The Romans rebuilt it. and it afterward
became a Roman niunicipiiuu. .After the decline
of the Roman empire in the West it fell into the
hands of the Lombards, and with them became
subject to the Franks. .After the downfall of
the empire of Charlemagne, Genoa erected itself

into a republic, and till the nth century shared
the fortunes of the cities of Lombardy.

If Genoa had adopted a wise colonial system
she would have held the first rank among the
comiuercial nations at the end of the ^liddle
-Ages. .After the conquest of Constantinople by
Mohammed II. in 1453. the Genoese soon suf-

fered for the aid they had imprudently afforded
the Turks. Mohammed look from them their

settlements on the Black Sea in 1475, and at
length all access to this branch of trade was de-
nied them by the Turks.

While the power and commercial rank of
Genoa were attaining their height by means of
their foreign trade and acquisitions of territory

the city was internally convulsed by civil dis-

cord and party spirit. The hostility of the demo-
crats and aristocrats and the different parties
among the latter occasioned continual disorders.
In 1339 a chief magistrate, the doge, was elected
for life by the people, but he had not sufficient

influence to reconcile the contending parties. A
council was appointed to aid him ; yet after all

attempts to restore order to the state, there was-
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no internal tranquillity : indeed, the city some-
times submitted to a foreign yoke in order to

get rid of the disastrous anarchy which the con-

flict of parties produced.
In 1528 the disturbed state regained tranquil-

lity and order which lasted till the end of the

18th century. The form of government .estab-

lished was a strict aristocracy. The doge was
elected to be the head of the state. The nobil-

ity were divided into two classes— the old and
new. To the old belonged, besides the families

of Grimaldi, Fieschi, Doria, Spinola, 24 others

who stood nearest them in age. wealth, and
consequence. The new nobility comprised 437
families. The doge might be taken from the

old or new nobles.

Little by little Genoa lost all her foreign

possessions. Corsica, the last of all, revolted in

*I730 and was ceded in 1768 to France. When
the neighboring countries submitted to the

Frenchvin 1797 the neutrality which the republic

had strictly observed did not save the fluctu-

ating government from ruin. Bonaparte gave
to them a new constitution formed on the prin-

ciples of the French representative system. Two
years afterward a portion of the Genoese terri-

tory fell into the hands of the Austrians ; but
the fate of Genoa was decided by the battle of
Marengo. A provisional government was estab-

lished, and in 1802 it received a new constitution

as the Ligurian repubhc and acquired some in-

crease of territory, and had in 1804 a population
exceeding 600,000. Its naval force, which was
so formidable in the Middle Ages, at last dwin-
dled down to a few galleys and barques ; the

land force became almost equally insignificant.

On the overthrow of the French empire
Genoa was occupied by the British, with whose
permission the ancient constitution was re-estab-

lished. But the Congress of Vienna in 1815 as-

signed Genoa with its territories to Sardinia,

stipulating that it should have a sort of repre-

sentative constitution. In 1S21 it joined for a

moment the revolutionary movements of Italy.

In the spring of 1849, after the defeat of Charles
Albert at Novara and the conclusion of a truce
with the Austrians, a revolutionary outbreak
took place, the national guards occupied the
forts, and the garrison was compelled to with-
draw. A provisional government was formed
and the independence of the republic was pro-
claimed. But a large body of Sardinian troops
under Gen. Delia Marmora, soon appeared be-
fore the city ; a bloody struggle ensued and the
forts and principal points of the city were taken
by the royal soldiery. Meanwhile a deputation
was sent to Turin, which returned with the
amnesty of the king, excluding the chief lead-

ers of the movement, who, however, escaped on
board an American vessel. In April the city

was disarmed and the monarchical government
restored. Following the fortunes of the Sardin-
ian states, Genoa became a portion of the king-
dom of Italy. Pop. (tqoi) 234.710.

Genoa, Gulf of, a large indentation in the
north shore of the Mediterranean, north of
Corsica, having between the towns of Oneglia
and Spezia a width of nearly go miles.

Genre (zhon-r) Painting, in art, from the
French geine (sort or kind), which was origi-

nally employed to designate pictures of which
the subjects were copied directly from nature,
such as landscapes, scenes of every-day life, ani-

mals, fruit, and even portraits ; in contradistinc-

tion to those which were more the product of

the imagination, such as historical, religious,

and purely ideal paintings. The term is now re-

stricted to denote scenes of every-day life, such

as Hogarth and Wilkie loved to depict. .A.

genre painter is not confined to low subjects,

nor need his paintings be vulgar in the ordinary

acceptation of the word, though the great mod-
ern masters in this style, the Dutch, have owed
their inspiration and fame to scenes of very
humble and often coarse life. This style of paint-

ing was not unknown to the ancients. Pyreicus,

a Greek painter of the time of Alexander the
Great, painted barbers' shops, cobblers' stalls,

and the like, and according to Pliny, his

pictures were highly prized. In Italy the paint-

ers who have worked in this style are Caravag-
gio, Manfredi, Salvator Rosa, Benedetto Castig-

lione, etc. But the art received its highest de-

velopment in the Netherlands ; Teniers the
younger, Jan Van Mill, D. Ryckaest. Rem-
brandt, Nicolas Maas, Gerard Dow, Jan Steen,

the Van Ostades, Brauwer and Bega, are among
the best exponents of the style. In Spain the

most notable genre painters are Velasquez and
Murillo ;. and in Great Britain, after Hogarth
and Wilkie, already mentioned, come Leslie,

Mulready, Maclise. Egg, Millais. Faed. and
others. The British school has sought to lend
a dignity to the style by the introduction of the

dramatic element. See P.\ixting.

Genseric, jen'ser-ik, king of the Vandals:
d. 477 A.D. Under Genseric the Vandals first

became formidable at sea, and gained possession
of parts of the islands of Sicily, Sardinia, and
Corsica. In 455, on the invitation of the Em-
press Eudo.xia, Valentinian's widow, who sought
his assistance against Maximus, he landed at

Ostia and marched to Rome, which he stormed
and gave up to pillage for 14 days. On his de-
parture he carried off the empress herself and
her two daughters, one of whom he married to

his son Hunnerich.

Gen'tian, the dried rhizome and root of
Gcntiana hitca. This is the yellow gentian of
Europe, a tall mountain perennial, growing
abundantly in southern and middle Europe and
Asia Minor. The chief source of supply to the
drug market is collected from Switzerland,
southern France, and the hilly portions of Ger-
many. The main constituent of the root is a
bitter glycoside, gentiopicrin. It also contains
sugar, gums, and salts. The action of gentian is

that of a simple bitter and it is used to improve
the appetite and thus secondarily affect the gen-
eral constitution.

Gentile, Da Fabriano. See F.\bri.\xo, Gen-
tile D.\.

Gen'tiles, in Scripture, all the nations of
the world, excepting the Jews. In modern usage
all the nations excepting Jews and Mormons.
In the Old Testament it is the rendering of the
Hebrew word goim, peoples, nations, the

plural of goi. a nation, a people. At first it

was used as a mere ethnological word, and quite

respectfully, but as the Jews became more con-
scious of their privileges they employed it more
and more scornfully of the nations around
(Gen. x. 5; Isa. Ixvi. ig ; Jer. xiv. 22). In the

New Testament Gentiles is the rendering of the

Greek ethnc. the plural of ethnos, a number
of people living together, a nation. St. Peter,
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moved by a vision, was the first of the Twelve
to preach to the Gentiles (Acts x.), but the

Apostle of the Gentiles was Saint Paul (Gal. ii.

15).

Gentry, Meredith Poindexter, American
politician: b. KucUiuyliani CiiuiUy, N. C. 1809;

d. 1866. In 1839 he was elected to Congress as

a Whig, and he was also a representative from
Tennessee in 1841-3, 1845-7, and 1847-53. In

1862 and 1863 he was a member of the Confed-
erate Congress. He was a student of political

history and well known as a speaker both in

and out of Congress, a eulogy of Henry Clay
being among his noteworthy public utterances.

Gentz, Wilhelm Karl, viriiClm kiirl gents,

German painter : b. Ncunippin, Brandenburg, 9
Dec. 1822; d. Berlin 23 Aug. 1890. He traveled

in Spain, Morocco, and Egypt, depicted Oriental

civilization and the life of the desert with in-

creasing insight and success, and at first turned
his attention to the rendering of biblical scenes

in the spirit of the actual East. Of the works
of this period are: 'Christ in the Hou.se of

Simon' ; 'Christ among the Pharisees and Pub-
licans.' Despite the skill with which he ren-

dered the brilliant light effects peculiar to those

regions, his work was slow in making its way.
Ultimately, however, he was ranked not at all

inferior to the most distinguished French color-

ists. He was a professor in the Berlin Acad-
emy, from 1877 a member of the Senate ; and
obtained the great medals of Berlin (1866),
Vienna (1873), and Munich (1876). In 1873
he visited Palestine to make local studies for his

greatest achievement, "Entry of the G(.-rman

Crown Prince into Jerusalem, 1869,' which was
completed in 1876 and hung in the National
Gallery of Berlin. Other of his canvases are:

'Mecca Caravan at Prayer'; 'Meeting of Two
Caravans in tlie Desert'; 'Evening on the

Nile' ; 'Funeral Celebration at Cairo' : 'Serpent
Charmer' ; '.Alley of Sphinxes in the Thcbaid' ;

'Bazaar in Algiers'; 'Palm Sunday in Early
Christian Times.' He published 'Briefc ans
Aegypten uud Xubien' (1853).

Genuflection, jen-u-rtek'sh6n, the act of
bending the knee in reverence or adoration. In
the Roman Catholic Church the members genu-
flect when passing before the tabernacle where
the Blessed Sacrament is reserved. If the

Blessed Sacrament is exposed a double genu-
flection (on both knees) is usual. GenuHection
is used at various times during the church ser-

vices. The early Christians prayed standing on
Sundays, and from Easter till Pentecost, and
only bent the knee in sign of penance ; hence a

class of penitents were known as GenuAcclenls.
In the rubrics of the .\nglican Church double
genuflection, or kneeling, is enjoined in some
parts of tin- -service.

Genung, John Franklin, .Kmcrican clergy-
man and scholar : b. Wilseyvillc. \. Y., 27 Jan.
1850. He was graduated from Union College in

1870, from the Rochester Theological Seminary
in 1875, and from the University of Leipsic,

Germany, in 1881 ; was for a time active in the
ministry of the Baptist Church, and later was
appointed professor of rhetoric in .Amherst Col-
lege. His publications number: 'Tennyson's In
Memoriam : Its Purpose and Structure' (1883);
'Practical Elements of Rhetoric' (iSSfi);

'Hand-Book of Rhetorical Analysis' (i

'The Epic of the Inner Life,' a new translation,

with annotations, of the Book of Job t 1891 ) ;

'Outlines of Rhetoric' (1893); 'The Working
Elements of Rhetoric' (1902).

Genus, je'ims, in zoology and botany, a

.systematic term applied to any group of species

(q.v.) lower in rank than a tribe, sub-family, or
family. A genus may be composed of a single,

several, or many species. Genera usually differ

from species in structural details, while species

differ in size or color, or in the structure of

some special organ or portion of the body. It is,

however, often difficult to draw the line between
genera and species. As an example of a genus
may be cited Ecjiius, or the horse genus, repre-

sented by llquus caballus, the domestic horse;

Equus asinus, the ass; Eqitus ccbra, the zebra,

etc. A genus may be represented by species in-

habiting different continents, but usually a
genus is confined to a single geographical realm
or region. See paragraph on Classification in

An.mumv.

Geodesy. The science of measuring large
portions of the earth's surface, continents, coun-
tries, etc., with a view to determining the form
and dimension of our globe and of making maps
of extended regions of its surface, differs from
surveying (q.v.) in the wider regions which its

scope includes, and in the corresponding
necessity of more delicate and refined instru-

ments and methods. As an example of the
problem it involves: If a map of the United
States is to be made, one of the many questions
arising would be that of the e.xact distance on
the earth's surface between two cities. This is

obviously impossible of measurement in the fa-

miliar way with the tape line. To carry out
such measurements the method of triangulation

must be applied. To do this, two points must
be found a few miles apart so situated that the

distance between them can be directly measured
on the ground, and that from each of them sev-

eral different points in the region to be surveyed

are visible. Let AB be the two points chosen
and C. D, E. F, etc., some of the distant points.
The line AB is called the base line of the tri-

angulation, and is measured by means of rods
closed in wooden cases to protect them from
rapid changes of temperature, which are suc-
cessively placed end to end from the jioint .\ to

the point B. Recently it has been found that
steel tape can be used much inore expedirntly
and with all the precision that is required for
the purpo=e. Having found the exact length of
the base line, a theodolite is mounted at .'\ and
vertical rods or signals are erected at B C, so
that the angle BAC can be measured with the
greatest possible exactness. Then the theodolite
is carried to the point B and the angle is

measured in like manner. If practicable the
theodolite may also be mounted at C in order to
measure the remaining angle of the triangle.

The sum of the angles should come out 180",
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this being the sum of the angles of any plane
triangle. These three measurements will show
any error in the measurement of the angles.

Knowing the three angles and of the side of the
triangle, the computation of the two remaining
sides is a very simple one in trigonometry.

Commonly there will be a number of points,

C, D, E. F, etc., which can be determined at the
same time. Having done this, any of the lines

from A or B to C, or between any two of the
other known points, may be used as a new base
line and the distance of yet other visible points
measured in the same way. These, again, can
be used as new base lines, and so on indefinitely.

This method is especially expeditious in moun-
tainous regions, where observations can be made
from peak to peak at distances sometimes ex-
ceeding 100 miles.

Measures of this sort have been carried on
or are in progress in most civilized countries.

In our own country a system of triangles has
been extended from the Atlantic to the Pacific

coast, near the parallel of 40° latitude, by the

United States Coast and Geodetic Survey. The
same survey has carried a line of triangles along
the Gulf of iNIexico and up the Atlantic coast

to the Eastern States, and they are in progress
through other parts of the country. The result

of these measurements is that the exact position

on the earth's surface of a gieat number of high
or prominent points are defined so that they
can be laid down on maps. This done, the

process of triangulation and surveying can be
applied to determine the position of intermedi-
ate points, cities, towns, etc., and to determine
the course of rivers or valleys.

In order to obtain the most exact result from
a geodetic survey of the kind described, the exact
form and size of the earth must be known. These
cannot be determined in the best way through
observations in any one country, but require a
combination of the geodetic surveys of various
countries as widely separated as possible. With
a view of securing co-operation in the solution

of the problem, an Internationa! Geodetic Asso-
ciation was formed, comprising the United
States and the leading countries of Europe.
This association, represented by members from
the various countries, meets from time to time
to carry out the co-operative work of the asso-

ciation, and decide upon the best way of com-
bining the several geodetic surveys.

A fundamental point in which geodesy differs

from surveying is in the combination of measure-
ments of the earth's surface, with observations
of the stars; the object of the combination is

the determination of the curvature of the earth's

surface and the size of our globe.

The principle involved will be readily seen

by a little careful thought. It is obviously im-
possible to determine with any exactness the

curvature of the earth's surface by observations

made solely on that surface. But the surface

of the ocean, which is taken as the basic one,

is everywhere perpendicular to the plumb-line.

It follows that the angle between the directions

of the plumb-line at two points will be equal

to the curvature of the ocean surface between
the points. By skilful astronomical observa-

tions it is possible, on any part of the solid

earth where an instrument can be mounted, to

determine the exact declination in the celestial

sphere from which the plumb-line points, which

is, in fact, the zenith. The declination of the
zenith is the latitude of the place ; it follows,
that if the latitude of two points north and
south of each other is accurately determined, and
found to be one degree, for example, the dis-

tance between them is the measure of one degree
on the earth's surface. This distance can be de-
termined between any two points which are
connected by a geodetic measurement. The
difference of longitude may also be determined
astronomically by telegraph and by geodetic
measurement of the earth's surface. The rela-

tion between the two measures shows the curva-
ture in the east and west direction.

One of the most difficult questions connected
with the figure of the earth is that of the exact
ellipticity or flattening of our globe. The pie-
cise figure of the earth itself does not admit of

definition on account of the irregular outlines

of the mountains. Hence, as a basis of all

exact statements, geodesy takes, as a standard
body representing the earth, the figure that

would be formed by the surface of the ocean
if the continents were removed so that the

ocean would cover the whole globe. It is clear

that if the earth did not rotate on its axis, the
form assumed by an ocean covering it would be
that of a sphere. But, owing to the rotation,

the equatorial regions of the earth are expanded
and the polar regions contracted so that the

ideal form is that of an ellipsoid. If all parts

of the earth were of the same density this ellip-

soid would be easily determined ; but owing to

the inequality of density of different parts of the

earth, the figure of the ocean itself is not an
exact ellipsoid. The best that can be done is to

make the calculations assuming it to be such,

and to make the best allowance that we can for

such small deviations as may be discovered.

When Newton propounded the law of gravi-

tation, the flattening of the earth at the poles

was seen to be a natural result. But the French
contended that the earth was actually elongated

toward the poles. To settle the question one of

the most celebrated expeditions in geodetic his-

tory was sent to Peru to measure an arc of the

meridian near the equator, and another expedi-

tion went to Lapland to measure one near the

poles. The results showed Newton's theory to

be correct, and since that time there has been no

doubt on the subject. But the difficulty of

determining the exact length of a degree and
the irregular variations in the figure of the

earth, which we shall soon mention, are such

that the determinations by geodetic measures

have not been altogether satisfactory. Another

method is afforded by the force of gravity, as

determined by the length of the seconds pen-

dulum. It is well known that gravity is less in

the equatorial regions of the earth than at

the polar regions, from two causes. One is the

centrifugal force of the earth's rotation, and the

other is" the greater distance of the centre of

the earth's surface at the equator. The result is

that a clock pendulum, swinging exact seconds

near the pole, would lose several seconds a day

when taken to the equator: hence, a pendulum

which would beat exact seconds must be made
continually shorter as we approach the equator.

The determination of its length in various lat-

itudes thus becomes an important problem in

geodesy. When it is known, the ellipticity or

flattening of the earth maybe determined from it.
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What makes all the problems assciciatcil with
this so complex are the small irregularities in

the direction and force of gravitation wherever
measures and dclerniinatious have heen made.
It is always foimd that when the latitudes of

places are determined hy the direction of the

plumb-line, which is the only astronomical
method, they seldom agree with the differences

l)et\veen the places as determined by geodetic

measurements. The rea.son is, that the plumb-
line is deflected by the attraction of mountams
and denser portions of the interior of the earth

which do not admit of exact computation.
These irregularities are greater in mountainous
regions, in the Himalayas sometimes rising to

30 seconds. But even in plain countries devia-
tions of 2 or 3 seconds are found. The errors
arising from these deviations would not be im-
portant in themselves, the difficulty being that

they operate like a small error in a foot rule

when the latter has to be used for measuring a

very long stick of timber. In such a case an
error even so small as one eighth of an inch in

the rule would amount to an error of a foot

in measuring a pole 100 feet long. As the
measurement of a whole continent, even of the

earth itself, has to start from short base lines,

the error may be multiplied many fold in the

final result.

SiMQX Newcomb.

Geodetic Arcs. Historical and other evi-

dence clearly indicates that from the earliest

times man has inquired and speculated about
matters relative to the shape and magnitude of

the earth, but it is also evident that his original

crude ideas were not developed up to the point
of even a fair approximation to the facts until

advancing civilization developed the simpler
operations of land surveying into the application

of the more complicated principles of geodetic
science.

The practice of land surveying appears to

have originated at a very ancient date. In a

papyrus manuscript bearing a date earlier than
1700 B.C.. tlie author stales that his work is a
compilation from older manuscripts, .\ccording
to this work and others of a similar character
and of equal antiquity, the practice of land sur-
veying tended to change the original conception
of the Ionic Greeks—a circular flat earth sur-
rounded by water—to a conception that recog-
nized the earth as a sphere ; but the important
step from plane to spherical surveying does not
appear to have been made imtil the time of
Aristotle (384-322 n.c.) : while the honor of the
first actual application of the principles of the
new science of geodesy to measurements made
for determining the curvature of the earth's sur-
face, belongs to the members of the Alexandrian
School. This work, comprising two measure-
ments of the earth's radius, was accomplished
about the beginning of the 2d century n.c. The
principle employed consisted in the measurement
of a long north and south line according to some
predetermined unit of length, and then observing
the altitude of the sun or some star as seen
from the two ends of the measured line. The
difference of the measured altitudes gave the
curvature of the arc of the great earth-sphere
represented by the measured line, expressed in

degrees, and from these values the circumference
or the radius of the sphere was compntc<l.

It is very remarkable that this principle is

practically the same as that employed for the
same purpose at the present time, although in
its modern application a greater accuracy is

attained by the addition of a great mass of de-
tails in the accessory methods.

.\fter the measurements made by the Alex-
andrian School, about a thousand years elapsed
before a similar attempt was made by any body
of .scientific men. This work was executed by
the .-Vrabs in Mesopotamia, about 825, and was
followed after another long lapse of eight cen-
turies, through the middle ages, by several meas-
urements executed by various nations, the prin-
ciple of geographical triangulations being intro-
duced in connection with refined measurements
about the year 1617.

Modern geodesy, or the science as it exists
at the present time, however, really began with
the discovery of the law of gravitation by Xew-
ton during the latter part of the 17th century,
when he demonstrated, that on account of its

revolution on its axis, and its lack of perfect
rigidity which subjected it to its own attraction,
the earth unist assume the form of a sphere
slightly llatlened at the i)oles. This theoretical
form was apparently contradicted, however, by
the measurement of a meridional arc in France
between 1683 and 1716, which indicated the form
of the earth to be that of an elongated sphere.
In order to settle the subsequent controversy
relative to the matter, and in the interest of
science in general, two geodetic expeditions were
placed in the field—one in the e(|uatorial region
of Peru (1735-1741), and the other in the polar
region of Lapland ( I7,?6-I737 ). The data ob-
tained from the work of these expeditions
showed that one degree of arc in Lapland was
greater, therefore Hatter, than one degree of arc
in Peru, and not only conclusively proved the
correctness of the Newtonian theory, that the
curvature of the earth's surface was flatter near
the poles than near the equator, but served to
establish a sure foundation on which the theory
and practice of geodesy has continued to advance
with ever increasing accuracy in its results.

On account of the methods employed, the
earlier measurements were confined to merid-
ional arcs, but the modern methods of measure-
ments and computations are such, that the meas-
urements of arcs of parallel of latitude and
oblique arcs are also utilized in the determination
of the size and shape of the earth. The instru-

ments and methods used for this purpose are the
.same as those employed in the work of primary
triangulation designed as a basis for an accurate
map. and nearly all the geodetic arcs obtained
in recent years have been measured during the
progress of surveys made chiefly for the con-
struction of accurate maps and other practical

purposes, by the more important nations of the
world. See articles under the titles: Co.^ST ani>
Geodetic Si."rvey. Method.s a.nd Publicxtiox of;
Geological Survey, Methods and Publicatio.n
ok : and Map.

The accompanying map shows the principal

modern geodetic arcs which have been com-
pletely measured in different parts of the world,
and affords a comparison of the work done by
the United States with that of foreign countries.

The two arcs already completely measured in the
United States are those of the thirty-ninth

parallel of latitude, and the eastern oblique arc.

The arc along the thirty-ninth parallel extends



GEODETIC ARCS

across the country from Cape Maj-. N. J., to

Point Arena. Cal.. a distance of 2625 statute

miles (4225 kilometers;. Its triangulation in-

cludes 10 base lines having an aggregate length

of 53.5 miles, one of them being nearly 11 miles

long. In the Rocky Mountain region many of

the triangle sides are over 100 miles in length,

and some of the triangulation stations are more
than 14000 feet (4300 meters) above the level of
the sea. To fix the position of this arc on the

surface of the earth, and to determine the true

direction of the lines of triangulation. the lati-

tude was accurately determined at log stations,

the longitude at 29 stations, and the azimuth at

73 stations.

The ea";tern oblique arc extends from Calais.

extending from the north of the British Isles

southward through France and Spain into

Africa : the great Russian meridional arc extend-
ing from the Arctic Ocean to the northern
boundary of Turkey : the European latitudinal

arc extending from the southern part of Ireland
eastward into central Russia ; and the great
Indian meridional arc extending from the south-
ern point of the Peninsula of India northward
to the Himalayas.

The total length of all the arcs completely
measured in all parts of the world during the
modern period amounts to a little more than
two-fifths of the girdle of the earth along a great
circle.

The exact form of the earth as given by these
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Maine, to New Orleans, La., a distance of 1623

miles (2612 kilometers). The triangulation in-

cludes si.x base lines. The latitude was deter-

mined at 71 stations, the longitude at 17. and the

azimuth at 56. The measurement of the arc is

a result obtained from the triangulation which
forms the primary control of the surveys of the

Atlantic Coast executed by the United States

Coast and Geodetic Survey.
Of the work now in progress, the principal

measurement is that of an arc of the ninety-

eighth meridian west of Greenwich. This work
i- practically completed within the limits of the

United States, and preparations are being made
for its extension northward into Cariada. and
southward into Mexico.

The principal arcs measured in foreign

countries are the Anglo-French meridional arc

measurements is such, thai wuh considerable
exactness all parallels of latitude arc circles, and
all meridional great circles are ellipses. The
dimensions and form of the spheroid, or more
properly, ellipsoid of revolution given by these
coordinate circles and ellipses are usually stated

in terms of its equatorial and polar radii, or
diameters, and the two most notable computa-
tions of these dimensions are those made by
Bessel in 1841. and those made by Clarke in 1866.

The dimensions as determined by these coiu-

putations and the compression values deduced
therefrom, which are applied to all calculations
in connection with modern geodetic work, and
in the preparation of maps for exact surveys,
are given in the table on the following page,

both the Bessel and Clarke computations being
given in meters and English statute miles.
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a. t^qualorial Radius
b. Semipolar Axis

DitTerence a—b .

„ a-b..
Compression

it 1;

63773>)7
6356079

31318

US
6378206
6356S84

— x o^

J(62.72
3949 48

3=5

o « i ^

3<<<'i 23
3<)49-79

3-44
1 staiuie inilti

= 5280 feet =
i6og.347 meters.

Both sets of dimensions very closely approxi-
mate to the truth, but the nuniljer of recent
mensuronients is insufficient to determine wliich
of tlie two is more nearly correct. It is quite
probable that the true dimensions lie between
the two. A very clear idea of the sni.ill amount
of flattening at the poles indicated by the figures
of either set may be had by constructing a globe
appro.ximately five feet in diameter. In order
to represent the shape of the earth, the equatorial
diameter of the globe will have to be made one-
fifth of an inch longer than its polar diameter.
The consequent distortion from a perfect sphere
will be iniappreciablc to the eye unaided by the
use of measiu'ing instruments.

In the case of the earth itself the amount of
distortion can he determined only by the u.se of
the most delicate astronomical instruments, and
by linear measurements with errors no greater
than one in one million. See articles: Geodesy;
M.\i'; and Projection.

Geodetic Surveying. See St hvf.vixc.

Geoflrey (jef'ri) of Monmouth (called
also Geufi'kev .\i' Aktiiuk), English chronicler:
b. probably at Monmouth about iioo; d. Llan-
daff 1152 or 1 154. According to Leland he was
educated at Monmouth, in a convent of the
Benedictines, whose society he entered. He
was afterward made archdeacon of Monmouth,
whence he was, in 1152, raised to the bishopric
of^ Saint Asaph. The state of affairs in North
Wales induced him to retire to the court of
Henry II. He wrote various works; but his
'Historia Regum Britannix' is his mo.st impor-
tant production. This is now known to be, as
the compiler states, chiefly a translation from
.'\rmorican manuscripts discovered in Brittany
by Walter Calenius. an archdeacon of O.xford.
It contains a pretended genealogy of the kings
of Britain from the time of the fabulous Brutus,
or Brute, the Tro.ian, to the death of Cadwal-
lader. king of Wessex, in 688. It was first

printed by Ascenius, at Paris, in 1508. An
English translation by ."Varon Thompson, at

London in 1718, was reprinted in Bohn's Anti-
quarian Library, 1848. We are indebted to
Geoffrey for preserving, and perhaps recon-
structing, the legends of .Arthur and his knights,
the exquisite fiction of Sabrina introduced into
Milton's 'Masque of Comus,' the subject of
Shakespeare's "King Lear,' and many of the
finest episodes in Drayton's 'Polyolbion.'

Geoffrin, Marie Theresa Rodet, ma-re ta-

res ro-da zho-fran, the holder of a noted
Parisian literary salon : b. Paris 2 June 1669

;

d. there 6 Oct. 1777. By the grace and vivacity
of her manners, aided by a refined and culti-

vated taste, she drew around her all the fashion,
wit, and learning of Europe. Early left a
widow, with an opulent fortune, her charities to
the poor, and her benevolent aids to literature,

endeared her as much to society as her wit and

virtue delighted. In her house the best society
in Paris was assembled. Cultivated minds of
every description found access to her. None
could there claim a preference: the mistress
of the house herself was far from desiring any
precedence ; she was only amiable and animat-
ing. Three of her friends, Thomas, Morellet,
and D'.Membert, dedicated particular writings
to her memory, which, with her treatise, 'Sur
la Conversation,' have been republished.

Geoffrey Saint Hilaire, Etienne, ii-te-en

zho-frwii saii-le-lar, Erench naturalist: b.

Elampes. Erance, 15 April 1772; d. Paris 19 June
1844. He was educated at the colleges of N'a-

varre and Lemoine, and became a favorite pupil
of Ilaiiy. At the age of 21 he obtained the
chair of zoology in the Parisian Jardin des
Plantes. As a member of the Egyptian e.\-

pedition in 1798 he founded the Institute of
Cairo, and returned about the end of 1801 with
a rich collection of zoological specimens. In
1807 he was made a meiuber of the Institute,

and in 1809 professor of zoology at the Faculty
of Sciences. He devoted himself especially to
the philosophy of natural history. Among his
principal works are: *Thc Principle of Unity
in Organic Composition' (1828): 'Philosophy
of .Anatomy' (1822): "Natural History of the
Manimifers' (1819-37) : 'Ideas of Natural Phi-
losopliy' (1838).

Geoffrey Saint Hilaire, Isidore, French
physiologist and naturalist, son of the preceding:
b. Paris 16 jJec. 1805: d. there 10 Nov. 18O1.

He devoted himself to natural history, and in

1824 was appointed assistant to his father at

the Jardin des Plantes. He was elected to the
Academy of Sciences in 1833, and afterward
became successively inspector-general of the
university, member of the council of instruction,

and professor of zoology at the Academy of
Sciences. One of his cliief works, 'History of
Anomalies of Organization in Man and the
Animals' (1832-7), adds valuable confiriuation

to the theories of his father. He was the means
of founding the .•Xcclimatization Society of Paris.

He paid much attention to the domestication of
foreign animals in France, as appears from his

treatise 'Domestication et Naturalisation d<;s

Animaux utiles' (1854), a"d advocated the use
of horse flesh as food in his 'Lettres sur les.

substances alimentaires' (1856). He also pub-
lished an excellent life of his father under the
title 'Vie, Travaux, et Doctrine scientifiquc d'E.

Geoffroy Saint Hilaire' (1848J.

Geognosy, je-og'no-si, a name under which
are included those branches of geology which
have to do strictly with the elements of

which the earth, the sea, and the air are coiriposed,

and their various combinations. Hence it more
particularly deals w-ith rocks and rock-forming
materials, and embraces much that is included
in the study of petrography (q.v.). See Geol-
ogy.

Geographer of the United States. The
Continental army in the Revolution had a
geographer to make maps and plans ; and on
4 May 1781 Thomas Hutchins (q.v.), a protege
of Franklin's, was on his recommendation ap-
pointed geographer to the Southern ( Greene's)
army. After the peace, Hutchins was retained

as United States geographer, in connection with
the surveys of the western lands ceded by the-
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States ; the first official note of the office is in

the draft of the general land bill reported 26
April 1785, where it is referred to as existing,

and shortly afterward Hutchins is referred to

as occupying it. He was to supervise the State

surveyors appointed by Congress, suspend them
if unsatisfactory, and report to Congress. He
was reappointed in 1788, for two years, but died
the next year.

Geograph'ical Conquests. The 3d century
after the discovery of America drew to its close

with a veil of darkness still shrouding half the

globe from the eye of civilized man. A Strabo
or a Ptolemy, if questioned in 1800 as to how
much of tlie earth's surface he could describe

with accuracy, would have had to confess that

he was quite familiar with only one of the grand
divisions, and that one embracing only a tithe

of the land of our planet. He might perhaps
have claimed that he could make a tolerable

map of South America, whose interior had been
partly opened up by the zeal of the Jesuit mis-
sionaries. It would, however, have been full of

great voids representing regions unknown to

him. He would have been able also to construct

a map of Asia, approximately reproducing its

main features, but his outlines would have been
merely the framework of blurred and empty
pictures. The Himalayas had not been mea-
sured— the Andes figuring as the highest moun-
tains on the globe. There was a boundless area
within the Chinese empire untrodden by Euro-
peans. In Asiatic Turkey, Persia, and in

Afghanistan, in Turkestan, and the Pamir, there

were whole regions removed from the ken of
cartographers. Scant information existed re-

garding Japan, Farther India, and the Malay
Archipelago ; next to nothing was known about
Korea, and the interior of Arabia was almost
a blank. Australia was still floating as a cloud
on the horizon. Most of the lands north of
America had not yet been discovered, and the
Antarctic realm had barely been touched.

The accurate knowledge of Africa was lim-

ited in the main to a narrow strip along the

coast. As for the interior, comprising about
one fifth of the earth's land surface, geograph-
ical learning had hardly begun to outgrow its

mediaeval estate. Cartographers had been grop-
ing their way amid the confused reports of
traders, slave dealers, and missionaries. The
feature of Equatorial Africa regarding which
the most correct conjecture had obtained for

centuries, was the source of the Nile, which
river, in accordance with the teachings of
Ptolemj' and the old Arab geographers, was
represented on the maps as issuing from some
lakes in the heart of the continent, fed by the
Mountains of the Moon. Geographers knew of

a great river that flowed by Timbuktu, the
Queen of the Desert, and which they called the
Niger, a name handed down from the time of
the ancients. It had long been supposed that

this stream had a western course and that the
Senegal and Gambia formed its delta. A coun-
ter theory was that it flowed east to a large

lake, a view based in part on vague reports

about Lake Tchad. Still another theory re-

garded the Niger as one of the great arms of
the Nile. The Kongo was known only in the

last portion of its interminable course, though
as far back as the 17th century the opinion had
been entertained that it issued from the same

quarter of the continent as the Nile. The
Sahara remained untraveled by Europeans, ex-

cept near its margin, and the great lakes of
Africa were known only through tradition or
vague report.

In North America, the region between tha

Mississippi and the Pacific and north of New
Mexico still belonged in great part to the realm

of fancy. British America remained in great

part unexplored, and the coast of Alaska had
barely been grazed. There were whole regions,

like the Adirondack wilderness, included within

the bounds of the original States of the Ameri-
can Union, which were still sealed to geogra-
phers.

Nearly 300 years after the tracing of the

coast line of Africa was completed by the voy-
ages of the Portuguese, the systematic explora-

tion of the interior may be said to have com-
menced in 1788 with the foundation in London
of the African Association, an event which
inaugurated a new era in the history of geogra-

phical discovery. This society had the good
fortune to command almost at the start the

services of the intrepid Scotchman, Mungo Park.
Before this, it is true, the pioneer of modern Afri-

can exploration. Sir James Bruce, had made his.

memorable journey along the Blue Nile, and
the ornithologist, Le 'Valiant, had traveled in the

hunting grounds of South Africa. Just before

we hear of Mungo Park, the record of discovery

also tells of a narrow wedge driven toward the

heart of the continent in the journey of Browne
from Assuan to Darfur. The African Associa-

tion assumed for one of its first tasks the un-

raveling of the mystery of the Niger. The
journeys of Mungo Park (who perished in the

stream in 1806), of Clapperton and Denham,
and of Lander, covering together the period

from 1795 to 1830, revealed the course of the

river. 'The French, meanwhile, explored the

Senegal and Gambia. At this time English
explorers began to push from the Guinea coast

into the warlike kingdoms of Ashanti and Da-
honey. In 1826 the ill-fated Laing, and in 1828

Caillie, succeeded in reaching Timbuktu, that

mysterious seat of Islamism which had for cen-

turies fascinated geographers. (See Figs, i

and 2.)

The close of the i8th century was the begin-

ning of a new era in the annals of .American

exploration. The travels of Alexander von
Humboldt between 1799 and 1804 in the basins

of the Orinoco and Magdalena, and in the

Andes and Mexican Cordilleras, mark an epoch
in the history of geography and natural science.

His work was taken up and extended to other
regions, especially Brazil, by eminent natural-

ists like Maximilian of Wied. Spix, Martins,

Auguste de Sainte-Hilaire, Orbigny, and Poppig.

These had worthy successors in the brothers

Schomburgk (British Guiana). Darwin (Pata-
gonia, Tierra del Fuego), Ave-Lallemant (Bra-
zil). Tschudi (Andes, Brazil), Castelnau (Bra-
zil, Bolivia, Peru), and Burmeister (Brazil-

Argentina).
By the acquisition of the Louisiana territory

in 1803 the United States came into possession

of a boundless domain, in great part as far

removed from the knowledge of white men as

the heart of .Africa. (See Figs. 5 and 6.) An-

exploring expedition was immediately sent into-

this terra incognita under Lewis and Clark, wha
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proceeded up the valley of the Missouri, crossed

the divide of the Rocky Mountains, and followed

the Columbia down to the sea. The explorations

of Pike. Long, Bonneville, Catlin, Nicollet, and
Fremont, the opening of overland routes to

Utah and California, and the government survey

for a Pacific railway made deep rifts in the

trans-Mississippi region : but its greatest won-
ders were to remain enshrouded till the tide of

colonization had begun to sweep over the whole
area. It was not till 1832 that the Mississippi

river was traced to its source by Schoolcraft.

The exploration of the Arctic regions, in the

hope of finding a nortli water route for the trade

with till. East, had lost much of its fascination

by the iSlh century. Russia alone prosecuted

it systematically in the course of that century,

.accomplishing a great work in tracing the coast

line of Siberia. About the beginning of the

19th century the idea of a Northwest Passage
was revived in England and the dream of reach-

ing the pole began to be entertained. ( See Figs.

3 and 4.) A great and persistent onslaught on
the frozen North was inaugurated in 1818. The
labyrinth of islands, peninsulas, and ice-bound

passages north of the American continent

yielded up its intricacies to the assaults of Parry,

the two Rosses, Sir John Franklin (to whose
tragic end Arctic discovery owed much of its

rr.pid progress), McClure, Kane, McClintock,
and Hayes. The exploration of Arctic British

America was prosecuted on land with heroic

energy by Franklin. Back, Richard.son, Beechey,

Dease, Simpson, and Rae. Parry in an attempt

to reach the pole in i8j" dragged his sledges

over the floating ice fields to the parallel of
82° 45', eclipsing all previous records by more
than a degree of latitude. In 1831 James Clark
Ross solved the mystery of the position of the

north magnetic pole, which he located in

the peninsula of Boothia. McCIure entered the

Arctic Ocean through Bering Strait in 1850,

proceeded east, was beset for years in the ice,

joined hands in 1854 with an expedition which
had come in the opposite direction, and thus
carried off the laurels of the Northwest Pass-

age. While a great breach was being made
in the Arctic fastnesses, Bellingshausen, Wed-
dell, Dumont d'Urville, Sir J. C. Ross. Wilkes,

and others extended geographical discovery into

the Antarctic regions, Ross discovered \'ictoria

Land, with its active volcanoes, and in 1842 ad-
vanced beyond the 78th parallel. During this

same period the cruel depths of .-Vustralia, whose
coast had been explored by Flinders in 1801-3.

were invaded by Sturt, Eyre, and the ill-fated

Leichhardt.
A flood of light was thrown on the geog-

raphy of Northern and Central Asia in the

first half of the igih century by the journeys of
Ermann. Hiunboldt, Middendorf. Hue (who
entered Lhassa. the holy city of Tibet), and
others : while men like Webb, Moorcroft. and
Wood scaled the heights of the Himalayas
and the Pamir, and reached the head streams of

the Indus. Ganges, and .•\mu Daria. F"rom 1848
Mount Everest, with the 29,002 feet given to it by
the trigonometrical measurement of Sir Andrew
Waugh, figured as the highest point on the

-globe. Among the naturalists who were at-

tracted to the Himalayas, the name of the
botanist Hooker stands pre-eminent. The most
distinguished traveler in southwestern .'\sia in

the early part of the century was Burckhardt,

who succeeded in entering the holy places of
Mecca and Medina. In 1829 Ararat was
ascended by Parrot. In 1832-3 Alexandi-r
Burncs performed his famous ride from India

to Bokhara. The travels of Crawfurd and
MacLeod in the second (piarter of the century
dispelled in part the obscurity banging over
farther India. Between 1835 and 1849 the nat-

uralist Junghuhn explored Java and parts of
Sumatra. Among his successors in the Malay
Archipelago were St. John and Wallace.

Down to the time of the French Revolution.
Europe bad hardly dared to cast a covetous eye

on the interior of Africa. Portugal, England,
and France held sway at a few stations along
the coast. The sturdy Boers, near the Cape of

Good Hope, alone represented actual coloniza-

tion by Europeans. The Revolution brouglu
in its train Bonaparte's conquest of Egypt, the

first great onslaught on African territory on
the part of Christendom in modern times. The
consequences of the French domination, brief as

it was, w'cre far-reaching in the loosening of
Turkey's hold upon that country. Another
result of the wars of the Revolution was the

supplanting of Dutch dominion at the Cape by
that of England. An army of ardent mission-
aries now made their way into the interior of

South .Kfrica. While England was laying the

foundations of an empire at this end of Africa,

France suddenly invaded the north and con-
quered Algeria (1830-48). A few years before

this invasion, Mehemet Ali, viceroy of Egypt,
brought Nubia and Kordofan under his sway.
This ambitious potentate, who, for the first time
since the days of Saladin, made the aggressive

power of Africa felt in another continent, in his

role of modernizer of Egypt, sent various

scientific expeditions to explore the Nile, which
was now traced almost to the equator. To this

period of .\frican exploration belong the travels

of Riippell, the brothers Abbadie, Beke, and
Krapf in Abyssinia.

With the middle of the 19th century com-
mences an extraordinary era in the history of

geographical discovery. The world begins to

close in upon the dark interior of Africa which
is assailed on every side, and in the course of

a generation the great features of the continent

are unfolded almost in their entirety. In 1847

the German missionaries Krapf and Rcbmann
discovered the snow-capped peaks of Kilima-

Njaro and Kcnia, near the equator. In 1849
Livingstone discovered Lake Ngami, in the heart

of South Africa, at a distance of i.ooo miles

from Cape Town. In the course of the next

seven years he extended his explorations to the

Upper Zambesi, of which mighty stream hardly

anything had hitherto been known, followed it

up, struck out west along the edge of the Kongo
basin (a circumstance unknown to him), made
his way to the Portuguese possessions on the

Atlantic, then, turning back, followed the Zam-
besi down stream, discovered the Victoria Falls,

the rival of Niagara, and came to the shores of

the Indian Ocean. While Livingstone was
drawing a luminous trail across South Africa

from sea to sea. Heinrich Barth was lifting the

veil from the depths of the continent on the

other side of the equator by his extraordinary

journeys in the west half of the Sudan. In the

sixth and seventh decades of the century large

accessions were made to the knowledge of the
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Nile basin and the surrounding regions, includ-

ing Abyssinia, by the travels of Petherick (who
explored the basin of the Bahr-el-Gazal), Mun-
zinger. Beurmann, Heuglin, and others. In the

meanwhile the French were pushing into West
Africa on the side of Senegambia, Du Chaillu

traveled in the country back of the Gabun and
through the wilds of the Ogowe. the home of

the gorilla and the pygmy Obongo ; Burton
scaled the peak of Kamerun, anci Von der
Decken explored what is now British East
Africa.

Just as Barth was emerging from the scorch-

ing suns of Central Africa, laden with the

knowledge of countless peoples, in another con-

tinent three equally intrepid Germans proceeded

to explore the most elevated region of the globe.

The brothers Schlagintweit crossed the Hima-
layas and the Karakoram, traversed the lofty

plateau of Tibet, and surmounted the Kuenlun,
reaching heights to which no traveler had ever

climbed.
Soon after Livingstone's traverse of South

Africa, the beginning was made of those dis-

coveries which unraveled the most interesting

problem presented by the geography of that

continent. In 1858 Burton and Speke, despatched

ty the Royal Geographical Society in quest of

a great reservoir of- fresh water which was
"believed to exist somewhere in the region

whence the Kile issued, discovered Lake Tan-
ganyika. Before the close of that year, Speke
discovered a still larger lake, the Ukerewe, or
Victoria Nyanza, which he assumed to be a

reservoir of the Nile, though as yet its outlet

remained to be found. To what river system,

if any, Lake Tanganyika belonged was a prob-

lem which was to wait still many years for a

final solution. In 1859 Livingstone came to the

shores of a third great lake, the Nyassa, a feeder

of the Zambesi. Within the next five years the

<juestion of the sources of the Nile was approx-

imately settled by the explorations of Speke,

Grant, and Baker. The last named, ascending

the river from Egypt in 1864, discovered the

lowest of the Nile reservoirs, the Mwutan
Nzige, or Albert Nyanza. What Ptolemy had
laid down on his famous map 1,700 years before

•was found to be substantially correct, and the

discovery later on of snow-clad mountains near
the Albert Nyanza, culminating in Ruwenzori,
substantiated what the Greek had taught re-

garding the fountains of the Moon.
The problem of the Nile was closely inter-

woven with that of the Kongo, the greatest

mystery that still confronted geographers out-

side of those presented by the polar regions.

The Nile question, indeed, could not be regarded
as completely settled till the watershed between
the two rivers had been determined. Of the

Kongo basin, equal in extent to that of the
Mississippi, but a mere fraction was known to

the world. A boundless maze of tropical forests

and rivers had thus far escaped the eye of
Europeans. Geographers were not even agreed
as to whether the Kongo issued from the heart

of the continent or whether it was not rather
in the nature of a coast river. Livingstoiie

applied himself with heroic resolution to the
task of ascertaining the parting of the waters
that found their way to the Mediterranean and
those that flowed toward the Atlantic. In
1867-8 he discovered the papula, the east head
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stream of the Kongo, and its two large reser-

voirs, Mweru and Bangweolo, and in 1871 stood
on the banks of the great river that hurries
past Nyangwe, but not possessed of the infor-

mation that would assure him beyond doubt that
it could be no other than the Kongo.

During these years wide explorations were
made in Central Africa, north of the equator,
by Rohlfs, Nachtigal, and Schweinfurth. Nach-
tigal, a worthy successor of Heinrich Barth,
succeeded in making his way into Wadai, a
Mohammedan state in Sudan, a goal the pursuit
of which had cost the lives of two eminent ex-
plorers, Vogel (1856) and Beurmann (1863).
Schweinfurth penetrated into the cannibal re-

gions west of the equatorial Nile, and in 1871
came to the W^elle, whose west course convinced
him that he had traveled beyond the bounds of
the Nile.

These journeys were coincident with a re-

markable epoch in the geographical annals of
America. The explorations of Dall revealed the
extent of the Yukon : the mountain systems of
the West were explored by Wheeler, Whitney,
and Hayden ; Powell discovered the grand cafion
of the Colorado : Washburne and Hayden made
known the marvels of the Yellowstone. The
knowledge of British America was at this time
greatly extended by the travels of Bell, Selwyn,
Dawson, and others. Simultaneously with the
exploration of the mountains of North America,
the geological structure of the Andes was laid

bare by Reiss and Stiibel, who ascended the
volcano of Cotopaxi to its summit.

While the rest of the world was engaged in

prying open the recesses of the continents, the
Russians were displaying extraordinary activity

in the exploration of their vast Asiatic domain
and the regions bordering on it. In the first

15 years of the reign of Alexander 11. , Sem-
yenov, Valikhanov, Radlov. Ostensacken, Sye-
vertsov, Fedtchenko. and Kaulbars assailed that

mighty mountain barrier composed of the Altai,

Alatau, Tian-Shan, Alai Tagh, and the Pamir,
which shuts off the elevated desert region of
Central Asia from the plains of w'estcrn Turke-
stan and Siberia. During the same period
Shishmarev, Mattussovski. and Pavlinov pene-
trated into Mongolia, and Palladius into Man-
churia. The Russian advance into Central Asiatic

highlands met with a prompt response from
beyond the Himalayas, whence Hayward, Shaw,
and Forsyth pushed into eastern Turkestan,
while the pundit Nain Singh made a memorable
traverse of Tibet.

When Japan and China, soon after the mid-
dle of the 19th century, opened their portals

to the world, the work of exploration, previously
inaugurated by dauntless missionaries and nat-

uralists, proceeded with a new impetus. Great
journeys were made in China bj' Blakiston,
Pumpelly, Ney, Elias. Bastian, Cooper, and
Richthofen, who belong to the foremost ranks
of Asiatic e.xplorers. In the decade beginning
with 1861 e.xplorations were made in the Cau-
casus, by Radde, in northern Arabia by Pal-
grave, and in Turkestan by Vambery and La-
gree, and Gamier traced the course of the
Mekong as far up as the Chinese province of
Yunnan. Contemporaneous with these travels

were the remarkable journeys performed in

Australia by Burke and Willis. MacKinlay,
Stuart, and Forrest, whose exploits were emu-
lated by Giles and Warburton.
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The year 1871 is memorable in the history

of geographical discovery for the dramatic epi-

sode of the tinding of Livingstone by Stanley.

The meeting by the waters of Tanganyika was
followed by the exploration of the north end
of the lake which was found to have no outlet

in that direction. Livingstone then returned to

the scene of his recent labors, the Luapula-
Lualaba basin. On i May 1873, he expired on
the shores of Lake Bangwcolo, which he had
discovered and which he had become convinced
belonged to the Kongo system. In 1874 Cam-
eron discovered that Lake Tanganyika was con-
nected by an outlet, the sluggish Lukuga, with
the river formed by the Lualaba and Luapula.
This river (which Livingstone had reached in

1871 at Nyangwe) was found by Cameron to

flow at too low a level to admit of its belonging
to the Nile system. This fearless traveler was
prevented by the hostility of the natives from de-
scending the stream and verifying his belief that

it was the Kongo. It was reserved for the
dauntless spirit of Stanley to bring the might-
iest of African rivers within the ken of man-
kind. In November 1876 he embarked at Ny-
angwe in a fleet of canoes, and performing an
unprecedented voyage which twice carried him
across the equator, he reached the tides of the

Atlantic in August 1877. And now came the

great task of exploring the Kongo tributaries,

which enlisted the energies of Stanley, Capcllo
rnd Ivcns, Buchner. Pogge. Wissman, Grenfell,

Wolf, Briickner, and Van Gele.

While the veil was being lifted in this quar-
ter, new light was thrown on the regions west
of the Upper Nile by the travels of Junker,
Casati. Gessi, and Lupton, the country between
the Ukerewe and the coast was opened up by
Fischer, Thomson, and Johnston, the naturalist

Emil Holub traveled in the Zambesi region,

and the explorations of Brazza between the

Ogowe and the Kongo laid the foundations of
a new French colony. Between 1878 and 1881

Serpa Pinto made his traverse of South .-Vfrica,

Oskar Lenz performed a journey from Tangier
to Timbuktu and thence to the Senegal, and
Matteuci crossed from Egypt to the Gulf of

Guinea. At this time began the extraordinary
career of Emin Bey (Eduard Schnitzer), ad-
ministrator, explorer, naturalist, and linguist,

m the region of the equatorial Nile. This
heroic commander, the peer of the great Gor-
don, was cut off for years from the world by
the Mahdist uprising, till at last Stanley suc-

ceeded in reaching him by way of the Kongo
and Aruwimi. an exploit which recalled the

days of the Conquistadores. In 1887 the Rudolf
lake was discovered by Teleki. In 1889 Meyer
reached the summit of Kilima-Njaro.

During the years which revealed the sources
of .Africa's greatest rivers the exploration of the
mighty tributaries of the Amazon was prose-
cuted by Chandless. A little later Crevaux won
laurels in the same field, and to him succeeded
Karl von den Steinen and Ehrenreich.

The decade which witnessed the solution of
the Kongo problem, the last great mystery that

had remained hanging over the equatorial zone,
was marked by renewed activity in Arctic re-

search. The passage leading north from Baffin
Bay. beginning with Smith Sound, appeared to
promise access to an open polar sea, the theory
of whose existence had been put forth by Kane.
The American expedition under Capt. Hall in

187 1 proceeded up this channel, and the splen-
didly equipped IBritish expedition under Sir
George Nares in 1875 followed in its

wake ; but Kane's theory was not verified.

Some of Nares' men in 1876 reached the parallel

of 83° 20', eclipsing Parry's record by more than
half a degree. Lieut. Lockwood of the ill-

starred Greely scientific mission in 1883 made a
farther gain of four minutes. In 1873 the Aus-
trian expedition of Weyprecht and Payer
discovered Franz-Josef Land. In 1878-9 Nor-
denskjold immortalized himself by accomplish-
ing the Northeast Passage.

While Stanley and his successors were open-
ing up the exuberant forest realm of Equato-
rial Africa, the arid expanse of Central Asia,

stretching from the Pamir on the west to the

highlands of Manchuria on the east, and em-
bracing the desert of Gobi (Shamo), the Tarim
basin, with the Takla Makan desert, and the

ranges of the Tian-Shan, Kuenlun, Altyn Tagh,
and Nan-Shan, was attracting the most intrepid

explorers from all parts of the world. This
illustrious roll includes the great Przhevalski
(whose name is Iwrne by the former town of

Karakol, in Turkestan, where he died in 1888) ;

Sosnovski, Mushketov, Kostyenko, Potanin,

Kegel, the pundit Krishna (who removed the

long-existing doubt regarding the identity of

the Sanpo and Brahmaputra), Pyevtsov, Bell,

Bogdanovitch, Roborovski, Carey, the brothers

Grum-Grzhimailo, Rockhill, Younghusband,
Bonvalot, and Henry of Orleans, These had
distinguished successors in the last decade of the

century in Dutreuil de Rhins, Littledale, the

young Swedish geologist Sven Hedin, Obrut-
chev, Futterer, Holderer, and Deasy. Among
the host of ardent explorers who have traveled

in China since 1875 are Sosnovski, Baber, Gill,

Szechenyi (son of the great Hungarian patriot.

Count Stephen Szechenyi), Kreitner, Easton,

Hosie, Colquhoun, Henry, and Younghusband.
It is only since 1880 that the geography of Ko-
rea has emerged from its obscurity.

In the last quarter of the Ipth century the

dimensions of the unknown in Alaska, the

Northwest Territories, and Labrador were vastly

reduced by the explorations of Muir, Allen,.

Schwatka, Dawson, Ogilvie, Russell, Low, and
others. In 1888 the first crossing of Greenland's
great ice cap (in its southern part) was accom-
plished by Nansen. In 1892 Pear>' and Astrup
made a sledge journey of more than i.ooo miles

over the northern end, and determined the ex-

tension of the island in that direction. In

1893-5 the gap between the North Pole and the

highest latitude ever before reached (Lock-
wood's 83° 24' in 1883) was bridged almost half

over by Nanscn's drift voyage and sledge jour-

ney, wiiich carried him to the parallel of 86° 14'.

This record was eclipsed in 1900 by the expedi-

tion of the Duke of Abruzzi, which reached
86° 33'. The results of these expeditions render

it improbable that any extensive land mass re-

mains undiscovered within the Arctic Circle,

As the physical conditions prevailing at the

North Pole cannot be materially different from
those observed in the near vicinity, the reaching-

of the pole itself may now be regarded as a goal

belonging to the realm of adventure rather than-

to that of scientific discovery.

In the same year in which Peary and Astrup
crossed the fathomless ice cap of Greenland the
gigantic glaciers of the Karakoram were ex-
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plored by Sir William Martin Conway, who
climbed to an elevation of about 23,000 feet,

eclipsing the record of all former travelers. In

1897 Aconcagua, probably the loftiest peak of

the Andes, was scaled to its summit by Zur-
briggen, the Swiss guide, and Vines, the geolo-

gist of Fitzgerald's expedition, the elevation

obtained for it by barometric measurement being

23,080 feet. In i8g8 Conway accomplished the

ascent of lUimani, one of the rivals of Acon-
cagua.

At the close of the 19th century the atten-

tion of the world was once more turned, after a

long interval, to the Antarctic regions. The
British expedition under Borchgrevink suc-

ceeded in locating the south magnetic pole, and
attained to the parallel of 78° 50', surpassing by
40' the "farthest south" achieved by Ross in

1842. Within the Antarctic Circle remains by
far the greatest unknown area on the globe.

Outside of the polar realms the physical map of

our planet, barring minor details, is nearly com-
plete. When the 19th century opened, geograph-
ical science had half a world to conquer. At
its close this conquest may be said to have been
well-nigh achieved.

Geographical Distribution of Animals. It

is a familiar fact that certain kinds of animals
dwell in very limited districts, others in larger

areas, perhaps throughout a whole continent

;

but that any considerable change in one's loca-

tion on the face of the earth brings him into

contact with a more or less different fauna. This
is the more certain and conspicuous if a sea

or mountain range or desert intervene between
the two points of observation. In general it is

plain that species of animals of all sorts have,
as a rule, a comparatively limited habitat

;

genera often a more extended one ; while the
higher groups may have a wide or even cosmo-
politan range. These areas of life for similar
animals are more likely to spread in directions

of latitude than of longitude, so that the north-
ern hemisphere (Arctagaa) is more different

faunistically on the whole from the southern one
(Notogcra) than are, for example, Europe and
the United States. The science which deals

with the causes and principles of this body of
facts is called Zoogeography, under which head
the subject is considered in detail.

Geographical Societies are associations
formed with the view of obtaining and dissem-
inating geographical knowledge. This is at-

tained, in the first instance, by members under-
taking distant travels, at their own expense in

some cases, in others assisted by the funds of

the society or grants from government : and, in

the second instance, by lectures delivered and
works issued under the auspices of the society,

or by papers read and commented on at the
periodical meetings. In point of seniority the

first of these associations is the Societe de Geo-
graphie of Paris, founded in 1S21. The German
Gesellschaft fiir Erdkunde held its first sittings

in Berlin in 1828, under the presidency of Rit-

ter, and has counted among its members many
of the most famous of modern geographers.
By far the most important of these institutions,

however, is the Royal Geographical Society, es-

tablished in London in 1830. The principal

travelers and geographers of Great Britain, or
indeed of the world, are or have been connected
with this society, and such names as those of

Livingstone, Burton, Baker, Speke, Barth, Wal-
lace, Cameron, Stanley, Thomson, Johnston,

Bent, Curzon, Markham, Nansen, and many
other well-known travelers, are to be found at-

tached to papers in its 'Journal' (1831-80, 50
vols.) and 'Proceedings* (ceased in 1892), or in

the 'Geographical Journal,' which it has issued

since 1893 in monthly parts, and which includes
the society's proceedings. It has a capital of

$200,000, and large sums are devoted annually
to aid the cause of geographical research, or as
awards and recognition of services rendered to

the science. The Russian Geographical Society,

founded at St. Petersburg in 1845, has greatly
extended our knowledge of Central Asia and
Asiatic Russia. Following the lead of other na-
tions, Italy has her Societa Geografica, founded
at Florence in 1867, and issuing an annual 'Bol-
lettino.' The American Geographical Society
(q.v. ) was founded at New York in 1852. The
Royal Scottish Geographical Society was founded
in 1884. It publishes an excellent monthly mag-
azine, and its members number between 1,500
and 1,600. The Royal Geogranhical Society
has a membership of between 3,000 and 4.000.

Geographical Society of Baltimore, or-

ganized in 1902 for the study of geographical
science. It acquired over 1,000 members during
the first year of its existence. Daniel C. Gil-

man was the first president of the Society.

Geographical Society, The American,
a society established in 1852 to encourage geo-
graphical exploration and discovery and to dis-

seminate new geographical information. See
American Geographical Society.

Geographical Society, The National, an
American organization with headquarters at

Washington, D. C. It was formed in 1888, and
offers annual lecture courses in Washington
upon popular geographical subjects. The 'Na-
tional Geographic Magazine' is published
monthly by the Society, which had 3,000 mem-
bers in igo2.

Geographical Society of Philadelphia was
organized in 1891, and in 1893 a charter was
granted to the Geographical Club of Philadel-

phia, of which Angelo Heilprin was the first

president. The present title was resumed in

1897. The Society confers annuallv the Elisha

Kent Kane gold medal, as a reward for geo-
graphical work. In 1902 the Society had 430
members.

Geographical Society, Royal, was founded
at London in 1830 to aid in scientific research in

geography, and received a charter in 1859. It

has published numerous papers, books, and mag-
azines, and expended large sums of money to

encourage research. See Geographical Socie-
ties.

Geography, by derivation, means "de-
scription of the earth." Humboldt's interpreta-

tion, which, beyond the gathering of data for

mapping the topographical and drainage features
of a region, added a study of meteorological and
climatic conditions, of the character of soils, and
of the distribution of life both animal and vege-
table, was the first true impulse given to modern
geographical research. For a comprehensive
knowledge of the earth the aid of all branches
of natural science is sought. Geography, while
it is specifically the science or knowledge of
the earth, is dealing with phenomena and study-
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ing laws which belong to the universe. One of

its important functions is the investigation of

the reciprocal relations existing between man
and his physical surroundings. The aver-
age text-books have fallen far below such a stan-

dard. Cartography and statistics form the

sum and substance of these treatises.

Maps constitute an essential feature of geog-
raphy, but are commonly read with less

intelligence than the working drawings of an
engineer or architect. Lists of cities with their

populations, and the names of rivers, bays,

mountains and islands are of great value in the
way of information, but they are of secondary
importance. It concerns the student of geog-
raphy less to know that New York is a city of

three millions and a half of inhabitants and the
greatest seaport of America than to discover
the causes which have led to such growth and
development. The physical or social reasons for

the fixing of political boundaries are of greater
interest than the mere location of or changes in

the boundaries themselves. Happily a change
for the better may be observed. The recogni-
tion some j'cars ago of the scientific and prac-

tical value of geography by German scholars,

and the systematic work done by them have al-

ready borne fruit. Departments of geography
have been established in universities and higher
institutions of learning. Geographical societies

have been organized in all the leading countries
of the world, and a broader interest in the sub-
ject has been aroused.

Historical.— When Columbus (q.v.) made
his first voyage of discovery, popular belief

maintained that the earth was flat, though the

scholars of the time recognized its spherical

form. The first people to add to a knowledge
of distant lands were the Phcenicians. They
had founded colonies as early as 1200 B.C., and
exerted much influence upon the progress of

civilization. Herodotus, the father of history

and geography, and himself a great traveler,

records a Phoenician expedition in the 7th cen-
tury B.C., which, staring from the Red Sea, re-

turned by way of the Pillars of Hercules and the
Mediterranean, having circumnavigated Africa.

While the story has been doubted, the incidents

of the narrative give it much color of probabil-

ity. Herodotus leaves an account of the con-
ception of the earth's extent in the 4th century
B.C. The scanty knowledge of the time com-
prised the coast regions of the Mediterranean
Sea extending vaguely to the north and south,

with the Atlantic Ocean and the Persian empire
constituting the western and eastern boundaries.

Strabo's voluminous work on geography, at the

dawn of the Christian era, itself a valuable
treatise, is of special importance in aflfording a

glimpse of the efforts of earlier geographers,
whose books are lost. Eratosthenes, the most
remarkable of these scholars, made wonderful
advances in mathematics and astronomy. He
measured the obliquity of the ecliptic, described
the earth as a sphere revolving on its own axis,

and constructed maps with parallels of latitude

and longitude. Beyond influencing the belief

of a few learned contemporaries, his work was
practically unavailing. Ptolemy, who lived in

the 2d century A.n., was the supreme authority
in astronomy and geography, not only in his

own time, but during the Middle Ages. In ac-
cordance with his system, which was really a
compilation of the views of earlier writers, the

centre of the universe was the earth, around
which the various heavenly bodies revolved.
The travels of Marco Polo in the 14th century
and the introduction of the mariners' compass
were instrumental in changing the whole history
of the human race. Sec Explok.\tion.

Though the knowledge of our world pro-
gressed by leaps and bounds, it is interesting to
note what a large proportion of that knowledge
has been the result of modern investigation. Ex-
plorers on the sea had by the end of the i8th
century become familiar with the range of the
ocean, the outline of the continents and
many islands, but at the beginning of the 19th
centurv' four fifths of the land area were un-
known. Africa, with the exception of a nar-
row rim of coast, was indeed a "Dark Conti-
nent." Little had been added to our knowledge
of Asia since the days of Marco Polo. West of
the Mississippi, North America was a terra in-

cognita, and the existence of the Rocky Moun-
tains was not suspected. Even the coast of
Australia was not completely traced, and
nothing had been learned of its interior. South
America, which was better known than any
continent except Europe, is now the least ex-
plored of all the large land masses. With the
advent of the 20th century scarcely one eleventh
of the land surface remains unexplored. Ex-
cepting a few interior tracts, the only portions
yet unconquered lie around the North and
South Poles, and these are rapidly yielding to
persistent eff'ort.

While the unity of geography should never
be overlooked, the subject is conunonly divided
into different branches, the chief of which are
mathematical, physical, and political geography.

Mathematical Geography considers the earth
as a globe, with its motions and their effects,

and teaches the methods of representing
the w-hole or portions of the earth's surface on
globes or maps. Observation and careful meas-
urements have proved the earth to be spheroidal
in shape. As it is flattened at the poles, it is

not a perfect sphere, nor even a perfect ellipsoid,

but a ball with slight irregularities of surface.

Its longest diameter is 7,926.6 miles, and its

shortest 7,899.6 miles. The circumference is

approximately 24,000 miles.

The axis of rotation of the earth is its short-

est diameter. The ends of the axis point to op-
posite parts of the sky, and these, called the

poles of the heavens, seem to stand still while
the rotation of the earth causes an apparent
revolution of the sky froni« east to west. The
whole system of determining position and direc-

tion is established by the earth's rotation. The
great circle midway between the poles is the
equator. Great circles extending north and
south through the poles are meridian circles.

Distance from the equator toward either pole
is called latitude, and is measured along a
meridian. Zero is at the equator, and the
quarter circle north or .south is divided into 90°.

Small circles parallel with the equator are paral-
lels of latitude. The equator and parallels are
continually moving from west to east, and the
meridians, which cross them at right angles, are
carried in succession directly beneath the sun.

All points on any meridian turn around the
axis at the same rate, but the actual distance
traversed varies from nothing at the poles to

more than i.ooo miles per hour at the equator.

The uniform rotation of the earth provides a



GEOGRAPHY

means of measuring time. The sun crosses the

meridian or midday line of any place midway
between the hours of rising and setting, and the

interval between 2 successive noons is called

a day, which is divided into 24 equal parts or
hours. It is always noon on some meridian, but

never on more than one at the same instant. As
a complete rotation through 360° occupies 24
hours, meridians 15° apart vary one hour in

local time. A person traveling toward the east

completely around the world gains a day, but if

he make the same journey in a westerly direc-

tion he loses a day. Distance east or west is

measured on the equator or a parallel, and is

called longitude. Some prime meridian, usually

that of Greenwich, is the zero, and measure-
ments are made 180° east and west. The length

of a degree of latitude is a little more than 6g
miles, but as the meridians converge toward the

poles, degrees of longitude diminish in length

as the distance from the equator increases. If

the latitude and longitude are unknown, the
former is determined by observing the altitude

of the pole of the heavens, while the latter is

obtained by comparing, with the aid of a chro-

nometer, the exact moment at which the sun
crosses the meridian with the local time of the

prime meridian at the same instant. Tables,

showing the relative positions of heavenly bodies

for each day in the year, are calculated in ad-

vance and enable captains of vessels to find

their position at sea. See E.\rth.
The imaginary network of meridians and

parallels can be actually drawn upon a globe.

The outline of the continents and the location of
places may thus be depicted with great ac-

curacy. A map is much more convenient than
a globe, but, as the surface of a sphere cannot
be spread out flat, no map is ever absolutely

correct. Various projections are employed to

modify the distortion. Mercator's projection,

and others similar in plan, are modifications of

the result obtained by drawing lines from the

centre of a sphere through the parallels and
meridians to the surface of a cylinder touching
the sphere at the equator. This style of pro-

jection is employed for navigators' charts, for

while areas are distorted, a straight line drawn
between any two points correctly represents
direction. Several hemispherical projections

upon a flat background are used. These, though
approximately preserving dimensions, distort

directions. For limited areas the conical pro-

jection is of value. The meridians and paral-

lels appear as they would if traced on a trans-

parent cone placed on the globe.

Physical Geography deals with the earth in

its relation to nature. The surface is irregular,

the hollows being filled with water, and the pro-

jecting parts forming the dry land. It is sur-

rounded by a gaseous envelope. The solid por-
tion is often called the geosphere or lithosphere

;

the liquid layer, the hydrosphere; and the outer
mantle, the atmosphere. See Air; Atmo-
sphere ; Vapor.

The earth is believed to be a cooling and
contracting body. With a reduction in size the

outer crust becomes wrinkled. The crests of

these wrinkles protrude above the water, which
fills the troughs. Though many changes have
affected these ridges and furrows, the general
arrangement of the elevated and depressed por-
tions of the earth is believed to have been nearly

permanent. Without altering the relativa posi-

tions of the exposed land masses and the

oceanic basins, a comparatively slight increase in

the depth of the latter would cause more land

to be uncovered. Or were the bed of the ocean

to be raised slightly, the sea would flow over

the coast regions and accessible low-lying val-

leys. Were the solid crust uniformly smooth,

it would be completely drowned by a continu-

ous sea about two miles in depth.

By the present arrangement, the land area

constitutes 28 per cent of the surface. The
ocean covers about 72 per cent, but by evapora-

tion and condensation, some of the water is dis-

tributed over the continents to be retained in

lakes or returned to the sea by rivers. Though
special names are given to different portions of

the ocean, it is a continuous body of water.
The surface temperature of the ocean varies

with the latitude. Ice floes and icebergs form
in the polar seas, while an average temperature
of 80° is maintained in the tropical ocean. The
daily or seasonal range is not great in any lati-

tude. Even in the tropics heat does not extend
far below the surface, and the ocean as a whole
is a mass of cold water.

The amount of dissolved salts in sea water
averages 3.5 per cent. The salinity is not uni-

form, as portions are regularly freshened.
These are chiefly the belts of equatorial rains,

the regions affected by the melting ice of the

polar seas, and those near coasts receiving the
drainage of large land areas. As heat ex-
pands sea water, thus reducing its density, it

generally happens that the surface water is

Salter than the colder layers below. The dis-

tribution of heat and the modification of climate
effected by ocean currents is of vast importance.
Nearly half the sun's heat in the Torrid Zone
is carried to higher latitudes. The Arctic
regions receive more heat from the Gulf Stream
than they do directly from the sun. The west-
ern coast of Europe from the North Cape to

Gibraltar has a climate much warmer than that

of the opposite coast of North America, and
this work of the Gulf Stream is in a measure
duplicated on the western coast of North Amer-
ica by the Japan current. Cold currents from
the southern ocean soften the climate of the

western tropical coasts of Africa and South
America. If the water completely covered the
earth, a double wave caused by the attraction

of the moon would, on account of the earth's

rotation, travel around the globe every day.

This ideal arrangement of tides is not realized

except in the southern ocean, and, with a general
movement to the west, the tidal wave is deflected

northward in the other oceans.

In determining the height of mountains or
any part of the land surface, it is necessary to
have some common level as a basis of com-
parison. For this purpose the surface of the sea
has been chosen, but on account of the many
movements to which the ocean is subjected and
because of the attraction exerted by elevated
land masses, its surface is not level, and all

comparative heights are of doubtful value. Ef-
forts have been made to determine the mean
level of the whole surface. While much has
yet to be accomplished in securing the requisite

data, it has been quite clearly shown that such
a line lies about 10,000 feet below present sea-
level. The abysmal area below this line is of
equal extent with the area above it. As the
exposed continental area occupies 28 per cent of
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the earth's surface, it follows that 22 per cent
is covered by water less than 10.000 feet in depth.
Quite a large part of this region slopes gently
away from the coast line to a depth of 100 fath-
oms, forming the continental shelf. The area
of this submerged shelf is very nearly the same
as that of the low costal plains of which it is

a continuation. Were the level of the sea to
be reduced 600 feet, 10,000,000 square miles
would be added to the land area, and the pres-
ent exposed surface would sustain a loss some-
what greater were the sea to rise an equal
amount. The proportion of land is much greater
in the northern than in the southern hemisphere,
and the large land masses have their greatest
width in the north.

The destructive agencies are so active that in

a short time all the land would disappear and
be distributed over the bed of the ocean, were
it not for the upheavals due to the contraction
of the crust. From causes, concerning which all

geologists do not agree, lines of weakness are
developed, and portions of the crust are forced
up into mountain ranges or broad plateaus,
while other adjacent portions are depressed.
The outer rocks or those forming the slopes of
a young mountain range are composed of the
sediment of older rocks. They are the result
of processes of destruction and reconstruction,
which are to be at once renewed. For no
sooner are new areas exposed than the sun
either by direct heat, or through the agency of
wind, frost, rain, or running water, proceeds
to carve the surface into new forms, carrying
away the waste to cover the rocks with soil for
the support of vegetation or to fill up the hol-
lows of the sea. Rain not only attacks the
rocks by force of impact and solution, but by
moving broken fragments from higher to lower
levels it uses them as cutting tools. The sur-
face water and that flowing from springs form
little streams, which uniting produce rivers.

In its upper course, which is tlie steepest, the
work of a stream is purely destructive. It is

cutting a gorge or valley in the high land. As
the slope becomes more gradual, it is alternately
depositing its load of stones and gravel or
sweeping them away to some lower point. In
its final stretch through a nearly level area it

is building up an alluvial plain. Deltas and
many interior valleys, like that of the Missis-
sippi, are thus formed. Rivers carry away im-
mense quantities of solid material, and are con-
tinually cutting down or extending their basins.

The tendency of river work is to reduce the land
to a dead level, and a subdued surface is usually
an indication of old age.

Relief, or the vertical aspect of a land area,

is the result of the forces of upheaval and
<rosion, which are continually at work. The
arrangement of mountains, plateaus and valleys
varies in the different continents, and upon the
arrangement, climate, the possibilities of de-
velopment, and the history of a country largely
<lepend. The principal mountain ranges are,

liowever, so disposed that all of the large drain-
age areas are tributary to the .Atlantic Ocean
or its arms. Asia, the largest continent, has the
greatest average elevation and the highest point
of land.

The many changes in the inorganic world
profoundly affect the organic world and the
distribution of life. In turn, the very processes
of nature are largely influenced by living

organisms. The spread of any species, animal
or vegetable, is promoted or retarded by such
geographical features as oceans, mountains,
plains, deserts, and climate, but marine animals,
by withdrawing dissolved carbonate of lime from
the sea water, have constructed mountains of
limestone, and vegetation retards the work of
denudation, regulates r.iinfall and modifies the
rate of evaporation. Plants alone are able to
construct organic from inorganic material, and
animal life is dependent directly or indirectly
upon plants for food.

All plants and animals are adapted to cer-
tain environments and could not live if the
essential conditions were changed, but every
form of life does not of necessity reach every
region suited to it. Natives of one country
when carried to another frequently develop with
amazing rapidity, even to the extent of crowd-
ing out indigenous species. In the tropics,

the forests contain a variety of forms, and the
large animals live singly or in families. In the
temperate zones many plants and animals for
mutual protection are gregarious. Forests often
contain only one kind of tree, and the variety
is never great. Grasses do not grow singly as
in hot climates, but form a sod. Animals move
in herds and fish in shoals.

Natural distribution has been greatly modi-
fied by man. In some regions the large land
animals have been exterminated, and vast for-
est tracts have been removed. Domestic ani-
mals and cultivated plants have replaced the
native species. Man alone of living creatures
is able to rise sujierior to his environment, to
conquer and control adverse geographical con-
ditions. This faculty is acquired, and is the
result of long development. Primitive man was
undoubtedly as helpless as other animals. The
same sort of barriers that retard the migration
of species, have also affected the growth of na-
tions, and no thorough conception of history,
which is a record of man's development, can
overlook the fundamental importance of geog-
raphy. It was not until the harriers were
broken down and until isolation gave way to
intercourse with other peoples that civilization
made safe and permanent advances.

Political Geography deals merely with the
distribution of the human race in different com-
munities, but an intelligent study of the boun-
daries of states involves an acquaintance with
natural geographical conditions and the history
of the inhabitants. It has been proposed to di-
vide history into three periods. The first, known
as the Fluvial, includes the growth of nations
developing in fertile river deltas, with such scanty
means of intercourse as the streams afforded.
The Mesopotamian nations of Assyria and
Babylon, the Egyptians, and the Hindus, are
well-known examples. As the sailor became
more venturesome, and skirted the shores of
large inland seas, the Mediterranean period
succeeded the Fluvial. Columbus and Vasco da
Gama inaugurated the last, or the Oceanic
period. Such a view is at least not inappro-
priate in tracing the development of commerce.

Commercial Geography is the most practical
branch of the subject. It means a know-
ledge of the distribution of the world's prod-
ucts, of existing demands for these commodi-
ties, and satisfactory means of transportation
and exchange. The Phoenicians were the
first great traders. Their horizon was prac-
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'tically limited by the shores of the Mediter-
ranean, although they sailed beyond its confines,

and many of the goods with which their ships

were laden were brought to Syria by caravans.

The Phoenicians were succeeded by the Cartha-
ginians and the Greeks, but the typical mer-
chants of the Mediterranean class were the
Venetians. Their supremacy in the world's
commerce was miquestioned until, at the close

of the 15th century, the Atlantic succeeded the

Mediterranean as the highway of trade. The
centre of the world's commerce then passed in

succession from Portugal to Spain, and then on
to Holland, the Hanseatic towns and London.
To-day commerce is not a monopoly, but is

world-wide. In volume of trade the United
States is surpassed by no other nation, but
competition is keen, and the successful mer-
chant of the future must be well versed in that
knowledge of which geography forms the basis.

• The growth of commerce has been in direct

ratio to the e.\tent and rapidity of geographical
discovery. Some of the conditions, which are
favorable or unfavorable to trade, are quite ob-
vious. An indented continental outline and
navigable rivers reaching the interior are most
desirable features. In these respects, Europe and
North .America are fortunate. Asia also is pene-
trated by arms of the sea, but her largest rivers,

like the northern streams of North America,
are practically useless, because they are trib-

utary to an inhospitable frozen sea. Africa has
no breaks in its contour, and its rivers reach the
sea by dropping from a plateau. Though lying
next to Europe, it baffled both the curiosity and
the greed of her adventurers until the latter half
of the 19th century. South America is not
wanting in inlets, and her river systems are
remarkable, yet very little is known of the in-

terior. It becomes evident that latitude is an
important factor in the case of both Africa and
South America. The torrid heat, the burning
desert, and the deadly fever were obstacles
which the African e.xplorer dreaded. The stag-
nation of South America is also explained when
its tropical position is considered. Aside from
topography and climate, the character of the
inhabitants has much to do with the success
of commercial intercourse.

Commerce has expanded because man has
been able to meet and to overcome natural ob-
stacles. He has to a great extent eliminated
time and distance, by cutting canals through
isthmuses, by connecting the shores of the oceans
by continental railroads, by the substitution of
steam vessels for those propelled by the wind,
and by girdling the globe with the telegraph.
He has inodified climate both as to rainfall and
healthfulness by the planting or removal of
trees, and by drainage of the ground. By irri-

gation, he has made the arid waste productive
and fruitful. At the beginning of the 19th cen-
tury, the merchant was obliged to visit the
region in which he desired to purchase his com-
modities, and to carry with him the money for
payment. Now. by the aid of a cosmopolitan
system of credit, he may witliin a few hours
buy in one part of the globe and sell in another
without leaving his office.

F. B. Greene, A.M.,
Secretary, Geographical Society of Philadelphia.

Geolog'ical Society of America, an associ-
ation of geologists organized in 1888. It was the

outgrowth of the geological section of the Amer-
ican Association for the Advancement of Sci-

ence. The society has a restricted membership
of 300. A quarterly bulletin is issued under its

auspices.

Geological Survey, United States, a bu-
reau of the Interior Deparment created for the
purpose of preparing a map of the United
States, classifying the public lands, examining
the geological structure, mineral resources, and
the products of the country. To these duties
have since been added those of investigating the
extent to which the arid lands of the West can
be redeemed by irrigation, segregating the
irrigable from the non-irrigable lands, and the
selection of sites for reservoirs and canals for
the purposes of irrigation. The maps made by
the Geological Survey are all on a large scale,

and have a degree of accuracy and a minuteness
in detail incomparably greater than ordinary
maps. The smallest scale is 1-250,000, or about
4 miles to the inch, and this scale has been em-
ployed for regions of the West which
are thinly settled, and where the topography
is mountainous. But it has been super-
seded by scales of 2 miles and I mile
to the inch, the latter for populous re-

gions with slightly or moderately diversified

topography, like Massachusetts and New Jersey.
The maps are engraved on sheets which, with
the 4-mile scale, embrace 1° of latitude and 1°

of longitude. The 2-mile maps embrace tracts
of half the above linear or one fourth the areal
dimensions; the i-mile inaps embrace one fourth
of the above linear and one sixteenth the areal
dimensions. The topography is represented by
"contours" or "grade curves" ; that is, by lines

of equal altitude above the sea. The contour
intervals are uniform for each sheet, but vary in
different sheets according to the character of the
country. In some tracts the contour intervals
represent a difference of elevation of 200 feet,

these being in very mountainous countries, while
in flat countries and on large-scale sheets they
may be as small as 20 feet. The general con-
struction and methods of all maps are, however,
the same.

There are three principal branches of the geo-
logical survey: (i) Geology proper; (2)
topography; (3) irrigation surveys. The geo-
logical branch investigates the stratigraphy, the
geological structure and history, the lithology,

mineralogy, and palaeontology, the ores and
mines, and in general the natural economics, re-
sources, and physical geography of the country.
The topographic branch prepares the maps ; the
irrigation branch investigates the possibilities
of irrigation and selects the irrigable lands and
sites available for reservoirs and canals. The
work of the topographic branch is the basis of
the work of the other two, and all the results of
the latter are projected on the maps. The publi-
cations of the survey are: (i) the annual report
of the director, which, besides the administrative
report, contains memoirs on geologic subjects by
members of the survey, and is distributed ac-
cording to the regulations of the Interior De-
partment; (2) monographs on the leading sub-
jects of special investigation by the geologists;
(3) bulletins on more limited special subjects of
research; (4) an annual volume of mineral sta-
tistics. The last three are distributed gratui-
tously only to designated libraries and to learned.
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corporate societies, which send their own publi-

cations in exchange. Otlierwise they are sold by

the director and the money deposited in the

treasury. See Geology ; Irrig.\tion ; Topog-
R.M'HY.

Geological Survey, Methods and Publica-

tions of the. I'lie preceding article states in a

general way the fmictions of this Survey as

originally defined by Congress, together with

subsequent modifications which included within

the scope of its duties the study of the hydro-
graphical conditions relating to water power,

and to the irrigation of the arid lands of the

western states.

As the geologic and hydrographic work de-

pends upon the topographic work, the prepara-

tion of a suitable topographic map received

primary consideration, and the general lines of

operations extended to secure it were very defi-

nitely outlined from the earliest period of tlie

Survey, so that at the present time over 900.000

square miles, or 30 per cent, of the total area of

the United States, exclusive of Alaska, has been

surveyed and mapped for this purpose.

In the execution of the field work the pro-

cedure has conformed to the general methods
employed in accurate trigonometrical surveys

;

but the enormous extent of the territory sur-

veyed; the great diversity and the peculiar ar-

rangement of the natural features of the country,

and the necessity for executing the work as

expeditiously as possible, and yet consistent with

all the requirements of thorough accuracy, have

tended to develop methods which are not only

specially applicable to the work of the Survey,

but also form a group of comparatively new
methods available for any other line of topo-

graphical work. These methods may be briefly

outlined as follows

:

The surveying and mapping operations con-

form to the general i)lan which divides the

whole area of the country into a series of

quadrangles each of which is equal to a .square

degree, that is. each (|uadrangle is bounded on
the east and tlie west by a degree of longitude,

and on the north and the south by a degree of

latitude.

The surveying operations consist in the ex-

tension of a system of primary and secondary

triangles with tertiary triangulation points over

the whole country, accompanied by three systems

of level lines, supplemented by a system of road

and stadia traverse.

The primary triaugulation has been planned
for the control of the work over the whole
country, thus insuring the accurate ultimate

meetuig of fragmentary surveys which may be

initiated a hundred or even a thousand miles

apart. In this work, the triangles are expanded
from accurately measured base lines, and connect

various points of reference the geographical
positions of which have been accurately deter-

mined by the most approved astronomical

methods. The astronomical work consists of:

(i) the measurement of the zenith distances of

stars by means of delicate zenith telescopes, for

the determination of latitude; (2) the exchange
of telegraphic time signals between unknown
astronomical positions and a known astronom-
ical position, such as a first class observatory,
for the determination of the differences of longi-

tude ; and (3) the observation of circumpolar

stars for the determination of the azimuth of a

line, such as a base line, or the side of a primary
triangle. The base lines are measured by means
of base bars, iced bars, or steel tapes, proper
allowances being made for sag. pull. etc.. and the
measurements repeated several times in order to

reduce the probable error to a minimum of less

than I in i.ooo.ooo. The elevations of the
various stations are established by lines of pre-
cise levels run from the datum of mean sea level

determined by means of accurate tide gauges.
The angles of the triangles connecting these
stations are measured by means of theodolites

equipped with high pow'er terrestrial telescopes.

From the data thus obtained, the lengths of the
sides of the various triangles arc computed and
the entire system of triangulation plotted on
the topographic map to furnish the primary con-
trol for the secondary detail.

Tlic secondary Iriaiijiulation is usually exe-

cuted by means of the plane table, and new
points located so as to give from one to three

good tertiary triangulation points per square
mile. The elevations of these points, usually

hill summits, are determined by the measurement
of vertical angles of elevation and depression,

depending upon spirit levelling, while the lower
relief of the country is determined by lines of

secondary spirit levels run six miles apart with
intermediate lines of Hying levels run three miles
apart with sufficient accuracy to allow them to

close on the secondary levels within the limits

of one or two feet.

Traverse Lines.—Where the country is

covered with dense forests, or where the surface

relief is insufficient for triangulation purposes,

both the primary and .secondary control consists

of a system of primary traverses checked by
primary triangulation locations, or by astronomi-
cally determined positions. These traverses are

run by compass and plane table, and a secondary
system of traverse line consisting of odometer
and stadia measurements of roads is interwoven
with the plane table work. The data obtained

from the secondary traverses is plotted upon
the plane table sheets during the progress of
the work, and is subsequently adjusted upon the

final map between the check points established

by the primary traverse, or by the plane-table

triangulation. the distances between which are
so short— I to 4 miles—that errors of location

are scarcely perceptible upon map scales of one
inch to one or two miles.

The work of primary triangulation and pre-

cise levelling is usually executed a season in

advance of the topograjihic sketching, while the

secondary triangulation. traverse work, and lines

of flying levels are immediately followed by the

topographic sketching, both classes of work
being done by members of the same party. The
data obtained from the secondary triangulation

and traverses is then plotted upon a sketch sheet.

This data is of such a character that each sheet

includes from two to five trigonometric locations
;

from four to eight inches of road traverse ; and
one or more instrumental elevations, per square

inch. Equipped with a sketch sheet thus pre-

pared, the topographer places himself at a point

of known elevation and sketches on the sheet by
eye with the aid of a hand level the plan of the

contour line which passes through his position.

In open country, the contours may be located in

this manner quite accurately for a distance of
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half a mile in either direction from his position,

corresponding to a total distance of an inch upon
the sketch sheet. In wooded country where the
figure of the contour cannot be seen beyond his

immediate position, he proceeds by road care-

fully observing the variations of the slope, and
determines the differences of elevation for short

distances between check points by means of the
aneroid, and sketches in the plan of the contour
according to the data thus obtained. In cases

where the number of accurately determined ele-

vations are insufficient, more locations are fixed

by vertical angulation, or by flying levels as the

work of sketching progresses. In this manner
a system of contours is built up along the roads
and water courses, and if the lines do not prac-
tically fill up the entire sheet, the topographer
walks into the spaces within the road circuits,

and by means of stadia lines for long distances,

or by pacing for short distances, determines the
positions of the contours required to complete
the sheet. The sketches thus obtained are inked
in. either in the field or at the office, and are

then reduced to the scale of the final map by
photography and form the copy for the en-
gravers.

The great topographic map of the LTnited

States now being thus prepared by the Survey,
is published in atlas sheets of approximately
uniform size, i6!/> by 20 inches, on which the
mapped area occupies a space 17I/2 inches in

height, and iiV^ to 16 inches in width according
to the latitude. The division of land represented
by an atlas sheet is called a "quadrangle," and
is always bounded by parallels of altitude and
meridians. Although the sizes of the sheets are
always the same, three different scales are em-
ployed in the mapping of the surveyed areas in

order to serve different purposes and to suit

various conditions. A scale of i : 62500, very
nearly one inch to one mile, is used for mapping
the thickly settled, or industrially important
sections of the country. The sheets on this scale

cover an area of 15' of latitude by 15' of longi-

tude. A scale of i : 125000, very nearly one
inch to two miles, is used for mapping the
greater part of the country. The sheets on this

scale cover an area of 30' of latitude by 30' of
longitude. A scale of i : 250000, very nearly
one inch to four miles, is used for mapping the
desert regions of the western states, and gives
sheets which include an area of 1° of latitude by
1° of longitude.

This map is printed in three colors and shows
the following named classes of natural and arti-

ficial features: (i) Water, including seas, lakes,

ponds, rivers, creeks, canals, swamps, etc., are
shown in blue. (2) Relief, including mountains,
hills, valleys, cliffs, etc., are shown in brown
contours. (3) Culture, or the works of man,
such as villages, towns, cities, roads, railroads,

boundary lines, etc.. are shown in black. The
features shown in blue and black are self-ex-

planatory. In the case of the brown contour
lines, each contour passes through points which
have the same altitude above mean sea level, and
a series of such lines arranged one above the

other at regular vertical intervals, but appearing
on the map at irregular intervals, that is. close

together where the slopes are steep, and far

apart where the slopes are gentle, accurately

delineates the general configuration of the coun-
try, and gives the elevations of all points above

the level of the sea. The vertical interval

adopted varies according to the character of the
country mapped. In a flat country it may be as
stnall as 10 feet, while in a moimtainous region
it may be as large as 200 feet. Usually, every
fifth contour is made heavier than the others,
and is accompanied by figures giving its elevation
above the level of the sea. The heights of many
other points, such as the intersections of ordinary
roads and highways, railroad crossings, and
stations, the summits of uplands, hills, and
mountains, and definite bench marks, are also
given in figures which are placed close to the
points to which they refer, and are correct to
the nearest foot. Each sheet is designated by
the name of a principal town, or the name of
some prominent natural feature within the dis-
trict represented, and the names of the adjoining
published sheets are printed on the margins.
Explanations of the various conventional signs
used are printed on the back of each sheet, and
materially assist in the reading of the map.

This topographic map is the base on which the
facts relating to the geologv- and the mineral
resources of a quadrangle are represented, and
constitute the sheets of the Geologic Atlas of
the United States published by the Survey. The
price of the topographic sheets is five cents each
when the number purchased is less than lOO
copies, and two cents each when they are
ordered in lots of 100 or more copies. In the
Geologic Atlas the topographic and the geologic
sheets of a quadrangle are bound together, and,
accompanied with a textual description of the
district represented, constitute a folio of the
Atlas. These folios are sold for twenty-five
cents each, except those that have received
special treatment and are unusually comprehen-
sive. The price of such varies according to the
character of the information afforded, the num-
ber of the maps in the folio, etc. All communi-
cations relative to these maps, or any other pub-
lication of the Survey should be addressed to
The Director, United States Geological Survey.
Washington. D. C.

The accompanying map is a small portion of
the Housatonic quadrangle which includes por-
tions of Massachusetts, New York, and Con-
necticut. It affords a general idea of the topo-
graphical treatment : but, being printed only in

black and white, it fails almost completely to
give a true idea of the actual beauty of the
original sheet as printed in the three conven-
tional colors already described.

The methods by which these maps are re-

produced for publication utilize the most ap-
proved processes and refined manipulations of
the photographic and lithographic arts as applied
to map making. As has been heretofore stated,

the plane table sheets are roughly inked in and
then turned over to the photographic division
of the Survey, where they are reduced to the
scale of publication. These reductions are made
with the greatest care and are absolutely free
fiom any of the inaccuracies which usually
result from the use of poor lenses, poor glass
plates, etc., in ordinary photographic manipula-
tions. Each sheet contains all of the features of
the quadrangle, that is the w-ater, relief, and cul-
ture, in black and white. From a sheet thus
prepared, the engravers make an e.xact tracing
on a sheet of transparent gelatine and transfer
copies of the same to three stones, one for each
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-color of the final print. In this way. the en-

graver of a particular class of features has the

positions of the other two classes of features on
his stone also, and is thereby enabled to arrange

the figures, letters, etc.. which belong to his class

in such positions that they will not conllict with

the figures, letters, etc.. belonging to either of

the other two classes. When the three stones

have been engraved, an impression print from
each one is taken in a hand press, with litho-

graphic ink, and transferred to three smooth

logical publications of the survey cannot be
overestimated. The maps form the basis of all

the state and county maps of the United States

published lor cominercial purpose. Their ac-

curacy is such that they are readily available

for use in connection with the preliminary work
of railroad, canal, and other surveys, and for

purposes of verification in damage suits and
other legal proceedings before the various

tribunals.

It is true that the work of the survey costs

Portion of llousatonic Quadrangle

Scolc 125000

Contoup interval 40 feet.

Stones from which the final inap is printed by

three successive color printings in a power driven

cylinder press. In this final work, an exact

superposing or absolutely perfect register of the

three prints is sought for and obtained by the

most careful adjustment of the positions of the

stones in the press, the use of well seasoned

paper, etc.. and any sheet which exhibits a dis-

crepancy of register exceeding one Iwo-hun-
dredths of an inch, barely the width of a very

fine line, is discarded and destroyed. As ex-

amples of the art of modern map making, these

sheets are practically unrivalled in their particu-

lar class by any other similar maps in the world.

The importance of the topographical and geo-

the Government hundreds of thousand of dol-

lars annually, but the returns through the

various industrial channels, and through the

development of the natural resources of the
country, amounts to hundreds of millions.

This is especially the case relative to the
work and publications of the geologic depart-

ment, without which the high economical de-

velopment of the mineral resources of the coun-
try would be practically impossible.

In the matter of the use of instruments, such
as the plane table, stadia, and tape, and in the

application of precise but rapid methods in the

execution of the particular class of surveying
practiced, the various publications of the survey
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set the standard for this country and are in-

vahiable not only to the student-engineer, but

also to the actual worker in the field. These
publications may be obtained by application to

the Director of the Survey at Washington, D. C.

Geology is the science of the Earth's his-

tory. In common with myths of creation that

appear in the folk-lore and religions of all

peoples, geology recognizes the essential fact of

changes which make up a history ; but it differs

from the myths in being well-ordered knowledge
hased on observation, in interpreting natural

phenomena according to the laws of the material

world, and in seeking causes among the forces

of the physical universe. Guesses at the be-

ginning or the end are not part of the science,

which deals only with those eras that are re-

corded in the rocks.

Geology is a very comprehensive science,

embracing some knowledge from each of the

chief natural sciences. The Earth, a planet,

may be studied as a member of the solar sys-

tem and in comparison with stars ; and in so

far geology joins astronomy. The Earth is

composed of elements, associating and combin-
ing according to the laws governing physical

and chemical activity ; thus geology includes

physics and chemistry as applied to rocks, seas,

and air. The Earth has been and is the home
of multitudes of living beings, whose develop-

ment has been conditioned by her changes and
is part of her history; organic evolution, as

studied through comparative botany and zool-

ogy, is, therefore, part of geology. A great

geologist has defined geology as astronomy,
physics, chemistry, and hiology applied to the

Earth.
Aims of Geology.— The aims of geologic re-

search may be classed as three: (i) To dis-

cover the principles, the forces, and the pro-

cesses of the Earth's development ; (2) to trace

the history of the physical world and of its

•organic inhabitants; (3) to advance the ex-

ploitation of natural resources for the benefit

of mankind. Those views which are now cur-

rent and which represent the present advance-
ment of the science are briefly suggested in

the following paragraphs, but for a more com-
plete treatment the reader must be referred to

the books and articles mentioned in the bibli-

ography.
yl Fundamental Principle.— The causes which

are now effective in producing changes in the
Earth have been in operation throughout all

Itnown eras of her history, and the past is to

he interpreted in the light of the present. This
general principle applies to all departments of
the science, and is the foundation upon which
all knowledge of the past is built up. If the sub-
stance of the Earth ever formed part of a

nebula, it condensed according to causes now
operating in nebulx. If it was once a molten
globe, it cooled and solidified as a molten globe
now vvould. Upon the cool Earth, rains have
«ver fallen, streams have always flowed, seas
have been gathered into basins about lands

;

and the processes now active on the continents,
in the oceans, and within the rock mass have
been active continuously, but in greater or less

degree.
The intensity of geologic processes is unequal

at the present time in different parts of the
world, and during past eras has varied from

age to age for each and every zone. The
most familiar process, that of erosion, which
comprises all the chemical and physical effects

of the atmosphere upon land surfaces, pro-

duces very different results in lowlands and in

highlands, in humid regions and in deserts, in

the tropics and beneath the pole star ; and dur-
ing the past it has varied in the nature and
intensity of its activity, as the governing con-

ditions were more or less favorable. In these

respects erosion may be considered as an illus-

tration of the variability of other processes,

all acting under immutable laws.

Geologic Forces.—-The natural forces which
are involved in geologic processes are: (i)

Radiant energy of the sun, namely, light and
external heat; (2) gravitation, both terrestrial

and general; (3) chemical energy; and (4) the

vital force.

Summary of Effects.— It may promote a

clearer understanding of the operation of these

forces to give some illustrations of their effects,

before making a fuller statement of the pro-

cesses of geologic change. Sunlight and heat

directly act on rocks in deserts, where they

are unhindered by vegetation and moisture.

The brilliant glowing days and the radiantly

clear nights result in changes of temperature
which cause rocks to expand and contract and
in consequence to crumble. The sands of Sa-
hara are in part grains thus broken from gran-

ite. Less direct, but more widely effective, is

the action of the sun through the agencies

of the atmosphere, the winds, snows, frost,

rains, and running streams, all of which are

started and kept in motion by the sun. In life

also the sun's energy is manifest.

Gravitation, as it is expressed in the force

by which all things are attracted toward the

Earth's centre, is familiar to us. Winds are

influenced by it, rains obey it, and streams

flow in accordance with the laws of its attrac-

tion. Thus gravitation and sun force cooperate

in the movements of the atmosphere. Gravita-

tion holds the oceans in their beds and the

firm Earth to its form. It is the cause of

pressure within the Earth, and immediately

or remotely of the Earth's internal heat. The
manifestations of pressure and heat are there-

fore attributable to it, and these include a

great range of phenomena.
Chemical energy, which controls combina-

tions of elements, and of which we avail our-

selves in manifold ways, governs the constitu-

tion of minerals, the composition of the air,

and that of the sea. It is effective when rocks,

like an iron bar, rust at the surface of the Earth,

as it is also when they change in structure and
recrystallize within the Earth. All ores are

chemical compounds and owe their concentra-

tion in valuable ore bodies to chemical reactions.

The vital force has animated myriads of

creatures, which have built their shells or skel-

etons, each according to his kind, and left them
as grains in great rock masses. Strata many
hundreds of feet thick and many thousands of

square miles in extent are composed of such
remains, which thus form stupendous monu-
ments to the activity of the vital force. But
this is not all. Living creatures are liable to

change according to environment, and obey
a great law of adaptation and progress, the law
of evolution. They have, therefore, changed as

the conditions of life have changed; they have



GEOLOGY

evolved from lowest to higher forms, and arc

evolving. Finding their remains in strata ac-

cording to a definite scqnencc, we are able for

that place to trace the progress of evolution

;

and comparing stages of evolution as discov-

ered in strata in different provinces or conti-

nents, we can ascertain in how far the succession

of events affecting life was the same or was
different, in Europe, for example, and America.
Though differences are discovered, likenesses

are surprisingly general and close, and it is

believed that the parallel developments of life

in different continents have occurred nearly

simultaneously, age for age. Thus the time
scale of geologic history is based on the evolu-

tion of living forms through vital force.

Geologic Processes.— The forces which have
been described are active, and long have been,

in three realms— in the atmosphere, in the
seas, and in the solid rocks. They interact in

each realm, and in each give rise to a group
of characteristic phenomena. Thus there is an
interaction or process which goes on in and
beneath the atmosphere, where air and moisture
affect the surface of the land, and which is

called erosion. A second process is active in

lakes and seas, in and beneath the waters ; it is

called sedimentation. And a third is that which
is manifested in the movement and distortion

of rock masses, and which is known as defor-

mation.
Erosion.— The process of erosion may be

briefly described as the process of land sculp-

ture, the effects being observed in the forms of

plateaus, mountains, hills, slopes, valleys, and
plains. The forces involved have already been
stated as sunlight, sunhcat, chemical energy, and
gravitation. The process involves several dis-

tinct sub-processes, which are broadly classified

under the four heads of weathering, transpor-
tation, corrasion, and aggradation. The active

agents by which the forces are applied are, pri-

marily, the air and water in its various forms,

and, secondarily, vegetation and other organ-
isms, with their products of decay. The mate-
rials affected are rocks, and these, being ag-

gregates of chemical compounds more or less

compactly bound together, differ greatly in the

degree of resistance which they offer to the

same activities. Limestone, for example, being
readily soluble in water containing carbonic
acid, occasions valleys in a region of vegeta-

tion and moist climate, whereas sandstone main-
tains ridges. In an arid district these relations

may be reversed.

Taking up the sub-processes of erosion we
may briefly describe them, considering that of

weathering first. Changes of temperature, such
as ensue when brilliant sunlight is followed by
clear nights, occasion sufficient change of vol-

ume in rocks to cause them to crack and shat-

ter, as has been stated. The expansion of wa-
ter in freezing widens crevices. Chemical
changes in rocks are brought about at and near
the surface of the ground, chiefly through water,

the common solvent, which becomes particularly

efficient when it contains carbonic acid or other
organic acids resulting from decay. With many
minerals water forms a chemical combination by
which they become hydrated, as it is called, and
their volume is thereby increased. Feldspar, a

constituent of many crystalline rocks, is espe-

cially liable to this change, and the force of

expansion due to the chemical combination is

sufficient to dislocate and loosen the bonds that
hold the grains together. Consequently, such
rocks crumble anad form a loosened, porous cov-
ering to the sounder rock remaining beneath.
This porous material, being hydrated, is more
readily attacked by carbonic acid ; and soluble
carbonates of iron. lime, magnesia, soda, potash,
etc., are formed and taken into solution. Cer-
tain insoluble constituents (chiefly quartz, silicate

of alumina, and oxide of iron), remain mixed
in various proportions, and constitute what are
commonly known as sand, loam, and clay. The
rocks which are not usually recognized as crys-
talline, such as sandstone, mud rocks or shales,

and limestones, are broken down, in part me-
chanically, through heat and frost, and in part
chemically. Limestone, as already stated, is

peculiarly liable to solution. Those silicious

rocks known as quartz, sandstone, and quartzite
are especially resistant, and where they occur in

masses always maintain hills, which stand higher
than the worn surface of other rocks, or where
they have become broken may be carried to great
distances and form beds of white and brown
pebbles, so commonly found.

The sub-process transportation is effective in

distributing the products of weathering. Gravi-
tation is the essential force, and the mantle
of soil which accumulates through the mechanical
and chemical activities that have been enumer-
ated, is moved ever downward in one way or
another. On steep slopes and cliffs gravity acts
simply upon any loosened block, whose dimin-
ishing support finally fails and allows it to fall.

Of soil resting even on gentle slopes, a mass
softened by water may creep downward, or,

loosened, move in such volume and so far that

we recognize it as a landslide. These, however,
are minor effects. In arid regions wind, the
chief carrier, moves the sands of the desert,

whose billows have been likened to the sea.

Greatly predominant, however, the world over,

is the work of running water, which from the
tiny rivulet that gathers from the rain falling

on a field to the great floods of the Mississippi

or Ganges, is always laden with a greater or less

burden of earth held in suspension, or with
substances taken from the rocks by solution.

The effects of this almost universal activity are
incredible. It must be credited with having
changed the face of the Earth again and again
in the long lapse of geologic ages, and with
having swept away the greatest mountain ranges
and reduced continents to flat plains.

Corrasion, the third sub-process, is the wear-
ing of stream channels. Waters gathering on a

soil-covered slope wash with them particles of
sand and clay. Where they fall over any in-

equality, they deepen the hollow beneath it,

and undermine their tiny banks. Gathering vol-

ume and velocity, they acquire force to work
more vigorously, and if not checked develop deep
g\dlies. The stream at any place in its course
where it has suflicient velocity, sweeps along
whatever sand and clay has been carried thus
far, and scours the hard rock bottom. The effect

is that of a file, and the channel is deepened.
If the resistant rock is a rim underlain by softer

beds, the waters dig out the channel below
and form a gorge, at whose upper end is a

cascade, perhaps a Niagara. They may com-
pletely file through or undermine the hard rock,

and thus in time lower the level of the channel

to a position determined temporarily by some
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rock rim farther down the stream, and ultimately

by the level of the sea. There is no limit

to this activity of the stream short of that slope

from sea-level on which the waters can no longer
keep the channel clear of sediment.

The cut which any stream makes is narrow,
and it may become a deep canyon without grow-
ing very wide ; but the rocks differ very much
in their capacity to maintain steep cliffs or
slopes ; none of them endure forever. Wherever
cliff faces stand boldly up, atmospheric activities

loosen and undermine each jutting point, and as

each falls, exposing another, the cliff recedes.

When the retreating cliff becomes a slope, branch-
ing gullies develop and grow like twigs at their

heads, since not only the main stream is engaged
in sinking its channel, but every tributary, in-

cluding the smallest rivulets, is doing the same
according to its power. Growing, branching,
multiplying, they become widely effective, and in

time attack the entire land surface, however
extensive. Throughout the early stages of this

process, while channels are narrow, slopes are
steep and the surfaces of highlands are broad

;

the landscape is then said to be young. When
the streams have carried on their work so far

that valleys are wide, slopes gentle, and the

highlands but narrow ridges, it is said that

the topography has become mature. And when,
the process continuing, the highlands lessen in

altitude until they become eminences scarcely

rising above the valley plains, the phase is

called aged.
Aggradation is a word which may be trans-

lated as valley filling. It applies to that sub-
process of erosion whose effects are seen in

bottom lands and flood plains along rivers. The
sand and clay which are transported by rapid
streams are dropped where the current slackens,

it may be at a distance from the sea and high
above it, or along the lower reaches of the river.

The one is but an interruption in the journey of
the sediment from the heights ; the latter is a
more prolonged but not necessarily a final stop.

The winding course of a mud-loaded stream,
like that of the lower Mississippi, is caused by
the shoals which form in eddies and, diverting
the current, cause it to cut away the opposite
bank. Thus shifting, a channel wanders widely
and widens the valley. By deposits made dur-
ing moderately high water a heavily loaded
river also builds up its banks till they stand
above the adjacent flood plain, and in time of
floods it may break through them and spread a
fresh deposit over great stretches of fertile

plain. Every spring has its story of broken
levees along the Mississippi, and that river is

not peculiar in this respect. The ultimate cha-
racter of all valleys, if development goes on
unhindered, is that of flood plains as extensive
as are the lands, and valleys thus become stored
with alluvium, which in course of geologic
changes goes to form sedimentary rocks be-
neath the sea.

A phase of erosion which is not included
in the above statement is that carried on by the

sea along the shores where it attacks the land.

The power of the sea is derived chiefly from
the winds, and depends upon their prevailing

direction and the distance throughout which they
blow across its surface, for the winds raise the
waves, which gather force as the effect is con-
tinued over wide stretches, and the dash of

the waves on the shore is the effective eroding

activity. The land resists according to its alti-

tude and the coherence of the rock masses, in
some places developing bold headlands, and
elsewhere becoming fringed by extensive beaches.
The attack of the sea is delivered in a horizon-
tal plane at and just below the water surface,
and its effect, when sufficiently continued at one
level, is to cut away whatever is higher, and
to produce a bench, at the inner margin of
which rises a cliff or slope. The material that
is worn away is carried b}' undertow and shore
currents and distributed along the coast in fa-

vorable locations to form beaches, and beneath
the sea as widespread deposits. These phe-
nomena belong to the process next to be de-
scribed— that of sedimentation. The effects up-
on the land depend not only upon the resistance
offered to the sea, but also upon the contin-
uance of the process. If a shore has been newly
established it follows all the sinuosities of the
surface contour, retreating far landward in deep
valleys, projecting far seaward about headlands
and islands. But when the sea has cut and
built at the same level during a long time, it

may have carved away the headlands and ex-
tended beaches across the bays, and thus have
straightened the shore line. There are, there-
fore, youthful shores and aged shores, as there
are youthful canyons and aged valleys or plains.

Sedimentation.— Sedimentation may be de-
scribed as that process which results in layers
of sediment spread under water. In a special
sense the name is applied to the process as car-

ried on in lakes and seas, and to the strata

which are thus produced, but in a more general
sense it may include methods of deposition of
material borne by streams, by ice, and by winds,
and may thus cover a large part of the effects

above included in the process of erosion. In
this article it is used in the more special sense,

sedimentary strata being considered to be lacus-
trine or marine in origin.

The sub-processes of sedimentation are sort-

ing, distribution, and deposition. They are ef-

fected by moving waters, and thus depend upon
the winds, tides, and ocean currents. All of
these movements are directly or indirectly ef-

fects of gravitation, which is, therefore, the
force to which sedimentation is ultimately due.

The work of waves in eroding the land was
referred to in a previous paragraph. Through
their constantly repeated attacks the pebbles and
sands of beaches are abraded and reduced in

size, and the finer is stirred up and carried away
from the coarser. Every wave agitates and
washes the material of a beach, and the succes-

sions of waves constitute a grinding and sort-

ing mill of great efficiency. That material which
may be moved by the onrush of the waves is

swept along the beach in the direction of the
prevailing winds or heaviest storms. That which
is fine enough to be taken up by the under-
tow is carried down under the sea and dis-

tributed to a greater or less distance from the
shore over the bottom. This work of the waves
is exceptionally well illustrated in the beaches
that fringe the .\tlantic coast of the United
States from Long Island to Florida, and in the
mud which is deposited over the sea bottom
even to a distance of lOO miles southeast of it

;

for this is a coast on which the waves break
with great power, under the influence of the

prevailing southeasterly winds, and which is

composed of soft rocks that offer compara-
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lively feeble resistance. It is therefore a coast

of aged aspect, characterized by long, slender,

wave-biiilt beaches, and it contrasts strongly

with the young rock-bonnd coast of Maine.
Where any great river, such as the Missis-

sippi, brings its burden of sand and clay and
delivers it to a sea in which the waves have but
moderate power, as in the Gulf of Mexico, the

river builds a delta, which interferes with the

course of waves and currents, and is attacked

by them. The form and extent of the delta are

a result of the conflict between the river and
the sea. The currents of the latter receive a

considerable part of the river's burden directly,

they may wear away other portions which the

.stream deposited when conditions favored, and
they carry the material on to some place where
it settles. Thus the South .\tlantic ocean cur-

rent circulates into and around the Gulf of

Mexico from south to north and east, and re-

ceiving much clay and sand from the rivers

whose mouths it passes, deposits it in eddies

along the coast of Alabama and Florida

;

another part is swept on through the Straits of

Florida, where the constricted Gulf stream flows

swiftly, and is carried out to form a great bank
where the Atlantic deepens north of the Bahama
Islands.

Another kind of sediment, consisting chiefly

of carbonate of lime, is derived from marine
waters through chemical or organic agencies.

Lime is known to be readily soluble when com-
bined as a bicarbonate, and to be relatively in-

soluble as a monocarbonate. It enters into solu-

tion as the former, and is deposited in the form
of the latter as a calcareous mud. The chem-
ical and organic conditions which govern this

process are not thoroughly understood. It is

known that under some circumstances the

change from bicarbonate to monocarbonate may
occur through chemical agencies alone, and that

in other cases it is carried out through the

agency of organisms which live in the sea.

Whatever the process, the result is the forma-
tion of vast accumulations of calcareous mud,
which are chiefly of marine origin and distri-

bution. The South .\tlantic ocean current again

affords an example ; it sweeps through the

Caribbean, bearing a multitude of marine organ-
isms, many of which secrete calcareous parts

from the water, and, dying, leave their shells

to sink to the bottom. Froin lands composed
largely of limestone flow hard waters that may
throw down a limy mud, as is the case in the

Everglades of Florida; and this also becomes
sediment, which the current sweeps on with
the organic remains and with the delta silts of
the great rivers. The result is the deposit now
forming in every deep hollow of the Caribbean,
of the Gulf, and along the Atlantic slope of
North America.

In the aspects of the coast of North and
South .\merica, from Newfoundland to Brazil,

are comprised illustrations of most of the pro-
cesses of marine sedimentation. There is the

coast of Maine, through whose deep embay-
ments sweep swift tidal currents, and onto
whose shores play powerful waves, grinding
and distributing chiefly coarse pebbles and sand.

There is the coast of Long Island, New Jersey,
and the Carolinas, whose beaches of clean,

white, sorted sand stretch for miles, shutting
in the estuaries into which the small rivers de-
liver their sediment, and enclosing the land

within a wave-built barrier. Outside, beneatb
the shallow ocean, reaches a broad flat, whicli

extends out to the margin of the continent, and
on this is spread a small amount of mud. sorted

from the sands brough* by the undertow and
distributed by tidal currents. In the Gulf of
Mexico and the Caribbean arc found, on a large

scale, the conditions of delta building and of

marine distribution of fine mechanical and or-

ganic sediments. Chiefly by processes such as

these the sedimentary rocks have been formed
throughout geologic ages.

Sedimentary deposits in estuaries and lakes

are similar in many respects to those of seas,

but as waves arc less effective in these smaller
water bodies, the sorting is less complete ; shore
currents are also less active, and materials are

carried to less distance from their source ; and
that which is swept out from shore is usually

fine silt only. Lake deposits are closely related

to river deposits, especially in regions where
torrential streams sweep detritus from hills far

out onto plains and into the margins of lakes;

and there are vast accumulations, as in the west-

ern United States, of which it is not yet surely

known to what extent they are lacustrine or
how much is fluviatile.

Chemical deposits may be formed in seas or
lakes whenever peculiar conditions favor the

separation of a substance held in solution. The
commonly accepted view is that the substance-

must be present in amount sufficient to form a
.saturated solution, so that it is thrown down
by evaporation. Such is the case with enclosed

lakes having no outlet, like Great Salt Lake.
But there are other circumstances, as when car-

bonate of liine is deposited from spring waters
or from ocean waters without organic agency,
where saturation is not the condition, yet the

substance separates. Waters circulating in a

nearly enclosed sea, like the Mediterranean, and
subject, as it is, to excessive evaporation, may
reach a condition of concentration short of
saturation, yet adequate to cause precipitation;

mechanical agitation, as that of the waves, may
suffice to dissociate a loosely united compound-
like bicarbonate of lime, and thus to precipi-

tate the monocarbonate (the e.xact chemical con-
ditions are open to discussion and to experi-

ment) ; but great bodies of cheinical sediments
exist, and among them carbonate of litne or

limestone, sulphate of lime, or gypsum, and
rock salt are the chief ones.

Deformation.— In geology the verb to de-
form is used in its exact sense— to change-
form— and not with the more commonly rec-

ognized meaning — to put out of shape or dis-

figure. The geologic process of deformation is

therefore one of change of form, and niay
involve altering by pressure the shape of a stone,

a bed or body of rock, a mountain mass, a con-
tinent, an ocean basin, or of the whole earth.

It is a universal process, which has been effect-

ive throughout all time, though not always-

equally so. The earthquake and the volcano are
effects of very local deformation, with intense

activity and under special conditions ; but the
process is far more general than are earth-

quakes or volcanoes.
Terra firma — the firm earth — appears to be

a rigid, unyielding sphere only because we are
able to observe but small areas, and these for

but brief times. The rounded form, flattened

at the poles, is determined by the balance of
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gravitation with the centrifugal force due to

rotation on an axis. Were the attraction of

gravitation more or less, the form would still

be round, but would differ from the present

;

and so also, if the rate of rotation were to

change so that a day were longer or shorter.

This is so not because the earth is soft inside,

but because it is so large a mass. The effect

of mass may be seen in drops of mercury on a

glass plate ; tiny ones are nearly perfect spheres,

larger ones are much flattened. If the earth

were a solid sphere of granite, and could be
supported at rest on a pedestal, it would flatten

down to a thin sheet.

The rounded form of the whole earth being
an effect of balancing forces, we may inquire
what features of the surface are, similarly,

effects of equilibrium. Are the ocean bottoms
luiderlain by heavier material than that of the
continents? And is that the reason why they
have sunk so low in balance with the high-
standing lands? Balance water and oil in a
U-shaped glass tube, and this idea of the heavier
ocean beds and lighter continents may become
clearer. It is that which is now most commonly
accepted as the probable explanation of the ex-
tensive inequalities of the earth's surface. Yet
it has also been made evident that the earth is

on the whole a rigid body ; one line of reasoning
being that if it were not there must be tides in

the land as there are in the ocean, yet observa-
tions with delicate instruments have failed to

detect land tides ; another that earthquake
shocks travel through the spheroid at a rate at

which only a highly rigid substance could trans-
mit them. This rigidity is conceived to be an
effect of pressure which is due to weight of all

the mass tending toward the centre. We have
seen that the ocean basins are believed to crowd
heavily downward, and to hold higher the lighter

continents, so that the measure of the rigidity

(which is called viscosity or resistance to change
of form) is less than the weight of masses be-
neath ocean basins ; but it is obvious that the
viscosity is sufficient to sustain large high
masses, probably those of mountains, not bal-

anced by masses in lower positions. Time is

an important element in these problems, the
earth yielding to a sufficient pressure, as tar
yields, slowly.

This sphere, whose mass is yielding, yet up
to certain limits firm, is stored with energy in

the form of internal heat, and is subjected to
strains due to external attractions, to cooling,
and to the gradual effects of erosion and sedi-

mentation, removing mountains and other ele-

vated masses from their positions on the con-
tinents to zones of deposit beneath the margins
of the seas. The equilibrium is, therefore, lia-

ble to disturbance, which is expressed in move-
ments of one sort or another. Whatever the
nature of these movements, they all come w-ithin

the process of deformation. Gravitation is the

ultimate cause, but the immediate causes in any
particular case may be obscure, and the search
for them includes the most difficult problems of
modern geology. Deformation is, therefore,

better known by its effects, and through those

it must be described.

Turning first to those evidences of movement
within rock masses, the more obvious ones are

found in forms which we know have been broken
or stretched. Pebbles which have been cracked
and separated while yet firmly embedded in the

rock are not of uncommon occurrence, and'
there are those which have been pressed out,
as one might a ball of wax, until they form
long, thin, flattened lenses. Fossil shells whose
original forms can be accurately determined are
found similarly broken apart or stretched while
yet embedded in the matrix of limestone or
shale.

Again, rocks whose original character may
have been massive or bedded are found to have
recrystallized and to have assumed a lamellar
structure, like that of a pack of cards. This
occurs through a movement which is very like

that of cards pressed between the palms and
slipped one on the other. Such movements
occur on a grand scale at depths beneath the-

surface of two miles or more and throughout
masses of rock which are cubic miles in volume.

Again, it is known that many rocks, such
as sandstones and limestones, were originally

spread in flat sheets of great extent, as com-
pared with their thickness, even though the
latter may amount to several thousand feet.

These sheets may be found to be flexed in a
series of parallel folds, forming alternating-

troughs and arches, to be crumpled as though
pressed from several directions at once, and to-

be dislocated and thrust over one part upon
another. The compression involved in such
folding amounts sometimes to a very notable
shortening of an arc of the earth's crust. It

is estimated, for example, that in eastern North
America the space between the Cumberland
plateau on the west and the Blue Ridge on the
east, corresponding to the great Appalachian
valley and the Alleghany ridges, has been short-

ened by at least 40 per cent, so that what was 100

miles across is now but 60. And, similarly, the

zone of the Alps is estimated to have been short-

ened by compression by an amount of 74 miles.

Less obvious, but not less certainly effect-

ive on a grand scale, are the vertical move-
ments by which ocean basins are deepened,
while continents are left standing higher, and
mountain systems are perhaps actually elevated
in continental areas. The history of continents
shows that they may not have maintained from
time to time the same extent of land above sea-

level, but on the contrary have been submerged
now here, now there, now more, now less. These
changes are attributed to deformation, in conse-
quence of which ocean basins have varied in

size, so that they at one time might contain all

the waters, but at other times were relatively not
so deep below the continents, which were in

part overflowed. The general tendency of de-
formation is to lessen the earth's size, to shorterr

the radius, and the grand movements are move-
ments of subsidence, but minor ones, such as
the growth of mountain ranges, may be in part
or whole movements of uplift, that is, lengthen-
ing of the radius.

The phenomena of erosion and sedimenta-
tion which have been described afford a means,
of tracing movements of subsidence and of rela-

tive uplift, not only in the present age. but
through all the ages of which the sedimentary
rocks yield records. As is explained more fully

in a succeeding paragraph on the relations of
geologic processes, erosion, the process of level-

ing down altitudes, must come to an end unless
renewed by relative uplift. The successions of
sedimentary rocks which may be observed in

many parts of the world show that everywhere
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...osion has been at times active, and at other
times inactive for lack of the essential condi-
tion of elevated lands, and therefore that there

have been similar alternations of epochs of
relative uplift, which set in motion the activi-

ties of erosion, and epochs of constant level,

which allowed that process to run down.
Thus from many points of view there are

geological phenomena which show that the pro-
cess of deformation has been of world-wide
occurrence, and that it has been more or less

eflFective from time to time during all recog-
nized geologic ages.

Relations of the Geologic Processes.— We
have enumerated three geologic processes— ero-

sion, sedimentation, and deformation— in the
order in which they are most easily recog-
nized. Erosion goes on daily and before our
eyes, and the phenomena which result from it

are familiar. Sedimentation is so linked with
erosion, and so closely related to the nature of

our shores, that many of its phenomena are as

easily recognized. Deformation alone is some-
what difficult to grasp

; yet if we enumerate the
processes in the order of their natural sequence,
we must begin with deformation, for it is the

initial process, from which the others result.

Were the earth a perfectly smooth sphere the

waters would be spread over it, erosion would
fail for lack of land surface, and there would
be no sediments available for the process of

sedimentation. Only when, through deforma-
tion, the ocean basins should originate, could
lands emerge. Even then, if those lands re-

tained their smooth, flat form near sea-level,

the opportunity of erosion would be very lim-

ited, and the amount of sediment supplied very
scanty. Not until lands attained notable alti-

tude above sea-level could the processes of

weathering and of transportation deeply afifcct

rock masses and convoy any considerable vol-

ume of sediment to the sea. Only then could

sedimentary rocks accumulate in large volume
or of great extent.

Again, although there were elevated lands,

the process of erosion tended con.stantly to re-

duce their altitude, and thus ever to lessen its

own opportunity. If the altitude once estab-

lished by deformation had not been renewed
by subsidence and relative uplift, it inust con-

stantly decrease until the mountains had be-

come worn to low hills, and in the lapse of

ages to plains. This, indeed, has repeatedly

occurred ; the continents have seen one genera-

tion of mountains succeed another and each

one waste away to lowlands. Deformation,
therefore, is essential to the renewal of erosion.

And still again, if there be a basin occupied

by a sea and so situated as to receive sediment
from the land, that basin may in time be filled

and its area added to the land, unless, through
subsidence of the bottom, its depth be con-

stantly increased. There was. for example, at

one time, in the eastern United States, the basin

of a shallow bay of the great interior sea which
covered part of North America in the Devonian
Age. In that shallow basin sediment lo.ooo feet

deep accumulated, and the ripple marks which
occur on the surfaces of the rocks from the

bottom to the top of that great thickness, show
that it was ever near sea-level. That it could

so gather, the bottom must have sunk about as

fast as rivers from the adjacent land poured in

the mud.

The three processes, therefore, are related to
one another in a natural sequence, deformation
being the initiative process, erosion the destruct-
ive process, and sedimentation the reconstructive
process.

CLASSES OF ROCKS.

In General.— Although rocks are of many
kinds, which may often be distinguished by the
aid of special knowledge only, yet there are four
great classes of rocks, which are easily recog-
nized as a rule. Each class comprises those
kinds which result from a distinct process, the
classification being according to conditions of
genesis. One class is due to deformation, one
to erosion, and one to sedimentation ; and the
fourth may be the product of deformation alone
or of deformation acting after either of the
other two processes. The classes are: (l)
igneous; (2) surficial

; (3) sedimentary; and
(4) metamorphic rocks. Rocks which are thus
classified include not only the compact firm
substances conunonly called rocks, but also
beds of ash. gravel, sand, or clay, of loose and
fncoherent texture. A rock, geologically speak-
ing, is any aggregate of one or more mineral
substances.

ligneous Rocks.— Igneous rocks are those
whose constituent minerals crystallize from a
highly heated condition. They were the earli-

est rocks, and have developed within the
earth's mass at all times down to the present.

Their initial condition is commonly described as
molten, but only because that is the familiar
condition of lavas, a well-known class of igneous
rocks. When deeply buried within the earth,
they are hot, but may be restrained by pressure
from melting, water and gases are mingled with
the other constituents, and the condition is

probably one of potential fusion and solution.

When fusion occurs, either through rise of
temperature or lessening pressure, the molten
mass behaves like a confined liquid, and press-
ing into any planes of weakness separates
adjoining rock masses. Gloving in the direc-

tion of least resistance, it rises toward the sur-
face, which it may or may not reach. In the
former case volcanic phenomena ensue, and the
rocks are said to be extrusive. In the latter

case the igneous mass cools and remains bur-
ied, and in course of time may be exposed
through the process of erosion. It then exhibits
the characteristic relations which it has assumed
through being pressed in among masses of
older rocks, and is called intrusive. The chem-
ical and physical conditions of a magma, as the
material of an igneous rock before crystalliza-

tion is called, are not well understood. From
one and the same magiria different minerals
crystallize out at different pressures and tem-
peratures, and as pressure and temperature vary
greatly in the ascent of the magma from deep
within the earth to the surface, various kinds
of igneous rocks may be formed at different

stages of the journey. Thus it is possible to

have a continuous series ranging from super-
ficial extrusives down to deep-seated intrusives.

The lavas and ash rocks may be taken as the

types of the former, and granite as the type of

the latter. Within the magma, prior to crystal-

lization, chemical changes appear to go on, and
it is observed that a sequence of eruptions in

one and the same volcanic region, and pre-

sumably from the same magtna, may consist of



GEOLOGY

successively varying rocks. One of the purposes
of the study of igneous rocks through the meth-
ods of petrography, is to ascertain the phe-

nomena of chemical and physical change which
magmas undergo, and so to approach the prob-

lem of the chemistry and physics of the earth's

interior.

Surficial Rocks.— Surficial rocks are pro-

ducts of erosion. Their constituents result from
the decomposition of igneous or sedimentary

rocks, and the surficial rock masses are forrned

in various ways, according to the agent by which
they are transported to a place of deposit—
wind, water, or ice. In composition they differ

most markedly from the igneous rocks in that the

elements which form soluble compounds, such as

the alkaline earths, lime, magnesia, and iron, are

removed in solution. Surficial rocks, therefore,

consist to a large extent of the insoluble con-

stituents, quartz, silicate of alumina, and oxide

of iron. These occur in mixtures, which consti-

tute gravel, sands, clays, and loams of various

kinds.

Surficial rocks laid down by water are chiefly

river deposits, and come under the general

name of alluvium. They are familiar to every

one in the bottom lands of streams large or

small. Surficial rocks which are spread by
wind are little known in districts of even mod-
erate rainfall and vegetation, but in arid regions

where dust, resulting from the disintegration

of rocks through heating and chilling, is un-

protected, they -become important. They are

exemplified by the sands of the desert. Again,

upon the seashore, the effect of winds may be

observed in sand dunes; and under special con-

ditions (probably when through the action of

glaciers great quantities of finely ground rock

meal were provided where streams issued from
the ice), the wind has spread over vast areas a

sheet of fine dust, which forms the fertile soil

of areas of the western plains of North Amer-
ica. A similar deposit of wide distribution

occurs in the valleys of China. The pecuHarly

fine and homogeneous clay has been called loess,

and there has been much discussion as to the

relations which wind and water have borne in

transporting it.

Surficial rocks laid down by ice are broadly

classified into those which are produced by ice

alone, those which are the product of ice and
water together, and those which are produced by
waters flowing from the ice. In general they

are distinguished from sedimentary rocks

chiefly by their heterogeneous composition, since

through the action of glaciers in plowing and
grinding the surfaces over which they move,
rock fragments of various kinds and sizes be-

come mixed, whereas the effect of water is to

sort rock debris in distributing it.

Scciiinciitary Rocks.— Sedimentary rocks are

those which are deposited beneath bodies of

water which are either still or moving with

moderate currents, such as affect lakes and seas.

They are laid down in characteristically bedded
deposits called strata, which may generally be

distinguished from all other forms of rock

masses, though sometimes the sediments of a

lake or estuary so closely resemble those of a

river that no distinction is possible. Along this

line sedimentary and surficial rocks grade one

into the other. The method of formation of

sedimentary rocks has already been described in

\ou 7—28

treating of the process of sedimentation, to

which the reader is referred.

Metamorphic Rocks.— The word metamor-
phic means altered, and in its largest sense,

when applied to rocks, would cover all those

which are not in the original igneous condition.

But it has come to have a narrower meaning,

and usually designates a class derived from
igneous or sedimentary rocks through the action

of heat and moisture and pressure, usually at

some depth beneath the earth's surface. That
igneous masses which have cooled as intrusives

beneath the surface should be subjected to such

alteration is easily understood. Sedimentary
rocks though formed at the surface may,
through the processes of deformation and sedi-

mentation, becomes so deeply buried as to be

subject to the same influences. In any case,

the process is one of recrystallization under
special conditions of pressure, and often of slow

movement, and the result is that the rocK

assumes a more or less crystalline texture, and
frequently a thinly laminated structure described

by the word schist. Metamorphic rocks are of

various kinds, according to the material from
which they are derived and according to the

degree of metamorphism, which may range

from a scarcely perceptible alteration of^ tha

original rock to such complete recomposition

and rearrangement as to totally obscure the

original character.

THE CRUST AND THE INTERIOR.

Some Physical Considerations.— The cooling

globe, of which the interior is still very hot,

was imtil recently universally considered to con-

sist of a hard crust over a molten liquid interior,

and this view still prevails generally among
well-informed people. It is not, however, that

which is held by students of the physics of the

earth.

It is a general law that, within certain lim-

its, a heated substance may be restrained from
melting if confined under sufficient pressure.

Pressures within the earth are an effect of grav-

itation, all substances pressing inward toward

the centre, according to their weight. The re-

sults are given in the following table, and may
be seen to be enormous.

VARIATION OF TERRESTRIAL DENSITY, GRAVITY, AND
PRESSURE ACCORDING TO THE LAPLACIAN L.AW.

[By R. S. Woodward, 1890.]

Depth
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From these estimates it is inferred that the

pressure within the earth is sufficient to restrain

the mass as a whole from niching, and that a

fluid globe within an external hard crust is

physically impossible, in spite of the high tem-
perature of the interior.

Under pressures which exceed their crushing
strength, the condition of rocks must be one of

greater density than at the surface. In fact,

the earth having been measured and weighed, it

is known that the density of the whole is appro.Xi-

imatcly five and a half times that of water,

or about twice that of the rocks occurring at

the surface. Mence it is evident that the interior

is much denser than the exterior, or, in other

words, rocks within yield to the compression.

Direct evidence of the rigidity of the earth's

mass has been found through studies of the

tides and of ^.arthquakes. Were the earth liquid

it must be subject to tidal movements, as are

the seas, but observations with very delicate

instruments have failed to detect any such
earth tides. On the other hand, earthquake
shocks recorded by appropriate instruments are

known to be transmitted directly through the

sphere, as well as around it, and at a speed

through the mass greater than that with which
they pass around. This fact is taken by physi-

cists as sufficient evidence of great elasticity of

the earth's mass, which is consistent only with

great rigidity. Thus along several lines of rea-

soning from the laws of physics, there is evi-

dence that the earth is solid, not fluid, within

;

and this conclusion is sustained by the phe-

nomena of deformation observed through the

methods of geology. Movements of the earth's

surface recorded in the development of conti-

nents, of lands, and of ocean- basins have been

so gradual that, considering the great mass of

the globe, they are possible only on a rigid

sphere. These considerations do not disregard

the facts of igneous rocks and volcanic activity,

which are. however, to be explained as intense

and local results of special stresses set up
through the process of deformation.

That portion of the earth's mass which is of

most interest to man. and with which he is best

acquainted, lies within the moderate depth of

six miles from the surface. Here occur all the

phenomena of mechanical and chemical change
which result in mineral deposits of use and
value. The relations of pressure to strength of

material are of great importance, and through

them the superficial crust is divided into three

zones.

The uppermost is that in which all rocks are

under such moderate pressures that when forced

to move, in process of deformation, they break.

Consequently in this uppermost zone, which has

a depth of perhaps a mile, cracks and crevices

are of general occurrence.

Beneath this superficial zone of fracture, but

not distinctly divided from it, is another, in

which weak rocks, such as the clay rocks, are

constrained by pressure to maintain a coherent

mass without open cracks, while other rocks

of greater rigidity, such as quartzite, may still

break apart. This is the zone of flow and frac-

ture. Under such weight, beds of hard rock
may be folded, as one may bend layers of wax,
and folds may be pressed one over another till

strata are overturned and the order of succes-

sion becomes inverted.

A third zone is known as the zone of flow.

It lies at a depth of four miles and more below
the surface, and is that in vhich no rock is

capable of breaking, because the pressures ex-
ceed the crushing strength of any rock. When
movement occurs, the masses change form as
wax would. This zone is one in which and be-
neath which there can be no .spaces not filled by
rock materials, and beneath which, therefore,
atmospheric waters cannot penetrate.

Beneath the zone of flow the materials are in

that condition of heat and pressure which con-
stitutes the state of potential fusion, referred

to in describing igneous rocks ; but the condi-
tions so far exceed any which can be observed,
that our apprehension of them must long rem;iin

in the state of hypothesis, rather than in that

cf knowledge.
The term crust may well be applied to the

three zones of fracture, of flow and fracture,

and of flow. The lower limit of the latter ran
not be defined, but within a thin film, at the

most a score of miles deep, is the vast unknown
interior.

Some Chemical Considerations.— Chemical
reactions, involving exchanges of constituentr

between substances, are accompanied by changes
of temperature and of volume. Burning is a
reaction which gives off heat. When carbon is

the substance burned, the product is carbon
dioxide, CO:; now we may heat CO3 to a tem-
perature at which it separates, or dissociates,

into two gases (CO and O or carbon monoxide
and oxygen), and in this change heat is

absorbed : that is to say, in the presence of low
temperature the reaction and the etTects are the

reverse of what they are in the presence of high
temperature. If we consider the change of vol-

ume involved in different cliemical reactions,

we shall find those in which there is expansion,
and others in which there is shrinkage. When
lime is slaked, water combines with the liine

and the combined volume is greater than that

of the two before combination. The same reac-

tion and result occur when moisture affects

feldspar in granite, and combines with or hy-

drates it. The force of expansion is sufficient

to burst the bonds which confine the feldspar

crystal in the granite. If we heat the hydrated
substance, we can drive off the water; and if

the heating occurs under pressure the water is

driven off at a lower temperature, because dehy-
dration involves shrinkage, and therefore iS

promoted by pressure. These illustrations may
serve to introduce the general law of chemical

reactions as affected by heat and pressure,

namely, that between two substances that re-

action will tend to occur which meets least

resistance or is most effectively aided by the

environment.
If we consider the earth's crust as a scene

of chemical changes we find that both tempera-

ture and pressure increase to a notable degree

from the surface downward, and applying the

above law we may expect that those reactions

which involve liberation of heat and expansion

of volume will tend to occur near the cool sur-

face, whereas those resulting in absorption and

contraction will be favored in the warmer zones

below. The chief effects of weathering in the

superficial zone of rocks are the substitution ot

waten oxygen, and carbonic acid for silica ii'

combination with iron, lime, magnesia, and Ac
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alkalies. Some insoluble oxides result, but silica

and carbonates go into solution and pass down-
ward into underlying permeable rocks, where
they are deposited in great quantities. Beneath
the zone of weathering there is thus a zone of
cementation, in which the cavities in rocks be-
come filled. If reactions take place the result-

ing minerals are those whose constitution is

favored by high temperature and great pres-
sure. Carbonates, which in combining expand
and give off heat, are formed at less depths
than silicates, which contract and absorb heat
as they form. The zone of cementation grades
downward into that of recrystallization. where
chemical changes are brought about chiefly by
movements within rock masses, and are alto-

gether such as involve absorption of heat and
produce heavy minerals.

If the physical and chemical conditions which
have been separately suggested be associated as
they are in the earth, we may state the effects

in the following way

:

and the frequency of overtakes. It may have
been sufficient to result in general melting, but
more likely was insufficient to raise the tempera-
ture of the mass to a high degree. This sug-
gestion does not disregard the existing internal
heat of the earth, but it has been shown by cal-

culation that that temperature is adequately
accounted for by gravitative concentration of
the spheroid without e.xternal collision.

The earth, according to these considerations,
entered upon its present phase of a solid globe
with watery and airy envelopes, possibly from
a previous condition characterized by somewhat
higher temp_erature, possibly by aggregation of
cold matter. When, if ever, a hot earth and a
steaming atmosphere gave place to a cold earth
with waters gathered in oceans (or when the
growing planet had reached approximately its

present mass), then began that chapter of his-

tory which may be recorded in existing rocks
and which it is the object of geology to eluci-

date.

Zone
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assumption that the earth has cooled from a

gaseous condition, has calculated that not more
than 40,000,000 years, nor less than 20.000.000

years, have passed since condensation began.
But we have already seen that the assumption
is not surely correct, and geologists have uni-

formly contended that far more time was neces-
sary for the events of which they observe the
evidence. The estimates based on geological

phenomena and comprising only the time cov-
ered by them, have rarely been less than
100.000,000 years, and larger ones are probably
reasonable.

Before proceeding to state the divisions of
time which geologists recognize, it is desirable

to suggest the evidence upon which they base
their distinctions. It is a simple principle that

where sediments have been deposited, layer

upon layer, the bottom strata are the oldest.

And this principle underlies all determinations
of relative geological age. It may be applied

to any succession of rocks, however thick,

which may be observed in a continuous expos-
ure. In regions where thv. strata lie horizontally,

such observations are limited to a few hundred
feet, or at most to a few thousand. But strata

are often observed to be tilted so that their

edges are exposed in a horizontal surface, and
there is then the possibility of examining the

relations of strata many thousand feet thick.

A second principle rests upon the evidence
of interruptions in the accumulation of sedi-

ments such as occur when the sea bottom is for

a time elevated above the water and is exposed
to the process of erosion. Features of a land-

scape are then cut upon the strata, and a rec-

ord is made of the topographic aspects of the

land. If the surface is again submerged,
and stratified rocks are again laid down upon it,

the evidence of interruption remains, and the

two series of sedimentary rocks are said to be
unconformable. It not infrequently happens
that during the interval the underlying set has
been deformed, has undergone more or less pro-

found changes of character, and is evidently

very much older than the overlying sequence.

A great interval of time is then represented at

the unconformity between the two rock masses,
but the record of it can be compared only to

torn or missing pages of an ancient manuscript.
Evidences of sedimentation or of erosion en-

able us to ascertain the succession of events in

any one province, that is so far as we can trace

and identify the same strata and the same un-
conformities, but this possibility is limited by
many conditions. On comparing the sequences
of strata, even of adjacent provinces, marked
differences are found and the simply physical

phenomena fail as a basis of correlation of
events of history which occurred in separated
regions.

A third principle rests upon the evolution

of organisms. Late in the 18th century an
English engineer, William Smith, who was in

charge of a canal dug across tilted strata in

southern England, observed that many of the
beds contained marine shells : that certain kinds
of shells occurred particularly in the lower and
older beds, and other kinds in the younger and
upper beds : and that these differences as to

the kinds of shells were definite and constant.

Hence he concluded that wherever he might
find shells characteristic of a certain stratum he
had a representative of that particular bed, even

though he could not trace its continuity from
place to place. Thus William Smith laid the
foundations for one of the great generalizations
of geolog}-, which is that in sediments of each
epoch of the earth's history since life began
were buried the remains of creatures charac-
teristic of that general time ; and these remains
becoming fossilized serve to identify the strata

in which they may be found with the epoch
during which the organisms lived. Hence it

follows that fossils are used to compare and
correlate the events of geologic history in one
province with those in another province within
any one continent, and also from continent to
continent. But correlation even by faunas is

not an accurate matching. Faunas of different

provinces are rarely closely alike, their migra-
tion has been influenced by physical changes,
their evolution depends upon the environment
which was undergoing change and was shifting.

Correlation by faunas, therefore, involves com-
parisons of developing migrating associations
whose likenesses are derived from a more or
less nearly related common stock or stocks.

Like methods of correlation by physical evi-

dence it is of highest value only within short
range ; but of all methods, it is that which at

present must be relied on for the greatest ranges.
Great sequences of strata, each of which is

characterized by peculiar associations of fos-

sils, have been found throughout Europe, and
parallel sequences have been identified through-
out North America. In other continents also
closely related systems of strata are known.
Each great sequence thus marked bj' peculiar
remains of life is named and is thought to

correspond to a particular geologic period,
although the limits of time divisions are indefi-

nite to the extent that correlation is approxi-
mate. The errors, howevcrj are small in com-
parison with the vast lapses of time represented,
so that we may say with Hu.xley that geologic
systems were relatively contemporaneous,
though not absolutely so.

The recognized systems are enumerated be-
low in the order in which they would be found
in a column were they all to occur in any one
province, the oldest at the bottom, the youngest
at the top. Their names are taken in most
instances from districts in which the strata

occur tj-pically, or from characteristics of the

rocks themselves. The time division corre-
sponding to a system is here called a period.
Periods are grouped to constitute eras, and
these are named according to the condition of
development of the living forms, except the
first, the lifeless era. Thus we have the Azoic,
lifeless era, the Eozoic, dawn life era (or the
Proterozoic, fore life era, or .\gnotozoic^ un-
known life era), the Paleozoic, ancient life era,

the Mesozoic, middle life era, and the Cenozoic,
modern life era.

Each system is divided into series, some of
which have received names that are used alike

in Europe, America, and elsewhere wherever
the fossils characteristic of the series are found,
while others are identified by name in a par-

ticular province only. The Quaternary is

divided into Pleistocene and Recent, the former
term designating collectively the Glacial epochs.

The Tertiary of Europe and North America
includes the Eocene, Oligocene, Miocene, and
Pliocene series, enumerating from earlier to

later. These cover the most familiar cases of
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names of series in world-wide use ; those names
which have only provincial use are very many
and their definition and correlation belong to

manuals and special articles.

Eras

World-wide
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During the Jurassic and Cretaceous these were
eroded to low plains, and the surfaces of the

lands were widely submerged beneath the broad
Cretaceous seas. The Tertiary, like the Upper
Silurian and Devonian, had its minor cycles,

culminating in a broader extension of the lands;
and at the present time we live in an epoch of
vigorous mountain growth, when the aspects of

the earth are most varied and the conditions
of environment and climate are most favorable
to a great variety of plants and animals.

Much stress has been laid upon sedimentary
rocks in the preceding brief statement, be-

cause it is through the orderly relations of
stratified beds, and through the fossils which
they contain, that we are able to make out
something of the geologic record. In order
that the reader may gain a clearer idea of the
manner of distril)Ution of sediments following
tipon the great fluctuations in the distribution

of lands and seas, the following maps of North
America showing the geographical conditions

of widely separated epochs, are herewith intro-

duced.
Paleography is that branch of geology which

deals with the geography of past times. The
appended palcographie maps of North America
are based on physical and faunal evidence,

which is acceptable as showing the general geo-
graphic condition during a geologic age ; they
are not refined enough to give the geography of

a particular epoch. The limits of seas and
lands, even where most accurately mapped,
were changing, and in no case can one of these

maps represent the geography of the continent

at a definite date.

uriant plant growth, indicative of warm and
moist climates, and in altern.ition with these

occurred ages during which chemical sediments,

such as salt and gj'psum, were laid down in

quantities consistent only with great aridity.

Fig. I.— Geograpliy of North .'\mcrica during the early

Cambrian. l'rcc<.-(Hng this stage land areas had
long been extensive; following this stage they
became less by general planation and submergence.

Aspects of Climatic History.— Climatic con-
ditions of the past are known to have been
variable. There are evidences of extremely lux-

i-"-tl Prob«,ble le>i\ds

MB Probcblc mAkrii\cwft.tcr3

1 I Unki\owi\

^^'^-T

i'lc. 2.— Geography of North America late in the
Ordovician. About this time the continent was
probably more extensively submerged than at any-

later epoch; extensive emergence followed.

ff^9 Probokble ?nB>.rii\ewa.ter3

i-
! 1 Urknown

Fig. 3.— Geography of North America late in the

Devonian. Preceding this stage land areas had been
more extensive, particularly in the eastern United
States; following this stage the seas expanded to

the condition shown in the next map.
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1 Probokble l&nds
L ",

,i Probeibic marine waJtcrs

I 1 Uixknown

Fig. 4.— Geography of North America during the
Mississippian. age. At this stage the late Paleozoic
seas probably had greatest extent.

Again, there are records of tropical vegetation
within the present Arctic Circle, and also of a
general ice mantle extending in Europe and
America as far south as the fortieth parallel of
latitude. Extensive glaciers occurred in Aus-

j
I Prob&.bIela.i\ds

i::^'f-\ Probewbk m&rine ws^ters

1 Unknown
L-.i1 Probable fresh w&ters

Fig. 5.— Geography of North America during the Penn-
sylvanian (Coal Measure) age. Preceded by more
extensive seas, this stage was characterized by
emerging lands. Marsh, river, and marine deposits
alternate in areas shown as fresh water.

LIU Probta)le Unds
L_—J ProbeJilc mok.rinew&lers

I i Unknown
W^ Probable fresKwaAers

Fig. f' -ilcography of North America during the Per-

mian and Triassic ages. This map represents the

passage of the continent from Paleozoic to Mesozoic
aspects. From Mississippian to Triassic time the

net effect of conflicting movements was the general

withdrawal of marine waters from the continent,

and the later stages of that phase are here repre-

sented. Marine deposits also occur in fresh water
areas.

f^l UZ] Probable lands
.L..^...i Prob&blc marinewaters
L 1 Unknown
L„-: Probable fresh waters

^' --•1

\> 17^^'^
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Fig. 7.— Geography of North America during the
Lower Cretaceous. Preceding this stage, namely,
during the early Mesozoic. land areas had been
more extensive than at any time oince Algonkian.
This map represents the tirst stage of the Creta-
ceous submergence which increased to its maxi-
mum, see ne.\t mao.
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tralia and South Africa late in Carboniferous
time, wlicre but a short time previously tropical
conditions had prevailed, as they do now. Vari-
ous hypotheses have been framed to account for
these special conditions, some of them depend-
ing upon changes of astronomical relations of
the earth to the sun, others upon altitude of
lands above sea, and one upon the constitution

of the atmosphere. The last named appears at

present to afford the most reasonable basis of
explanation, though the hypothesis is by no
means established as true in all its phases. It

rests upon the physical and chemical properties
of carbonic acid (CO:), and upon the fact that
this substance is present in our atmosphere in

very small quantities. Physical researches have
shown that even the small amount present has
a potent influence in absorbing the heat of the
sun and raising the temperature of the atmo-
sphere. That is to say, it thickens the atmo-
spheric blanket about the earth. A slight in-

FiG. 8.— Geography of North .\merica during the Upper
Cretaceous. This map represents the culmination
of the submergence which occurred during Creta-
ceous time.

Fig. 9.— Geography of North .\mcrica (luring the Ter-
tiary. Accompanying the withdrawal of marine
waters from the areas over which they had spread
in Cretaceous time, there were effective mountain
growths which continued intermittently through the
Tertiary and into the Pleistocene, and which re-

sulted in the present distribution of ranges. In
the_ provinces of the Rocky Mountains and Great
Plains river and lake deposits of unusual extent
accumulated. The map is a composite picture, not
one of any definite stage.

Fig. 10.— Geography of the Pleistocene ice sheets in
North America. During the Pleistocene ice sheets
developed about three centres in northern Canada
and with fluctuations sufficient to characterize sev-
eral glacial epochs extended at their maximum to

the limits shown on this map.

crease in the minute percentage present would
suffice greatly to extend the climatic conditions
of the temperate and tropical zones toward the
north and .south poles, whereas a diminution to

one half of the present quantity would bring on
the conditions of the glacial epoch. Carbonic
acid is the most active reagent of the atmo-
sphere entering into decomposing rock masses,
and must be taken into combination in rela-

tively great quantities during periods of active

erosion. When so combined it occurs in solu-

tion in waters in the form of bicarbonates, and
in large part passes to the sea. As periods of
erosion are not indefinitely continued, but in

course of time cease through the activity of the
very agencies of erosion, that process runs
down, and in time the absorption of carbonic
acid becomes relatively insignificant. The
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amount of carbonates conveyed to the sea may,
however, by that time have been sufficient

greatly to promote the activity of organic and
chemical agents, through which monocarbonates
are deposited, especially as limestone, and the
second molecule of carbonic acid is set free.

The latter is then returned to the atmosphere,
which may thus become re-enriched. This idea

is the central one of the carbonic acid hypothe-
sis of climatic variation ; but with it are com-
bined many auxiliary facts and conditions which
greatly strengthen it and serve to explain many
of the minor cycles of variation whose record is

noted in the rocks and in the life forms which
they contain. The whole hypothesis rests upon
the periodic activity of the earth's internal

forces, already described in speaking of the
growth of continents and mountain ranges ; and
thus climatic change is traced to deformation,
the initiative process of all physical conditions

of the earth.

It is estimated somewhat indefinitely that

40,000 years have passed since the climate was
such that the southern part of the latest great

ice sheet occupied Lake Erie and, retreating,

permitted the cataract of Niagara to begin its

existence at Lewiston. From that place the

river has since cut back its gorge to the pres-

ent site. That time, 40,000 years ago, may be
regarded as the close of winter in one of the

great cycles of climatic change. It would be
interesting to know how long the seasons of

that cycle are. Are forty thousand years a

month, a springtime, or more? Do we live in

the early vernal season of a great era and is

the climate to grow warmer during many tens

of thousands of years to come? Or is the sum-
mer of this cycle well advanced and will a

glacial winter again sheathe the north temperate
zone in ice?

Aspects of Organic Environment.— The evo-
lution of organic life is properly a subject for

distinct treatment, and not to be considered in

this connection, except to point out the influence

which changes of environment may have had.

As far back as early in the Algonkian period,

that is to say near the beginning of well-

recognized geologic history, there were deposits

of carbonates and of carbonaceous material

nhich seemed to indicate the existence of organ-
isms, and trails made by some low forms
crawling upon soft mud are abundant in later

Algonkian strata. The beginning of the Cam-
brian period is, however, the first time at which
fossils were preserved in large numbers and of

varied species. Six of the nine classes of crea-

tures now recognized are represented in strata

of that period, and the vertebrates appeared
in the next. The other two classes are not of

such organisms as would leave remains likely

to be preserved. The variety and exuberance of
life shows that evolution had been going on
during long ages prior to the Cambrian, and
that conditions had long been favorable for

organic activity. In this connection it should be
noted that during the Algonkian, so far as the

record goes, land areas had been extensive and
sea basins had probably been correspondingly
deep and limited. During the Cambrian and
succeeding Ordovician periods, occurred one of

the greatest submergences not only of North
.'Kmerica but also of Europe, and the expanses
of shallow seas afforded great realms in which
the conditions were favorable to life. These

two periods are also characterized the world
over by a predominance of deposits of lime-

stone, which according to the atmospheric hy-
pothesis above suggested should have resulted

in warm climates appropriate to exuberant life

development.
If we were to trace the great changes in

living forms which occurred in passing from
the Ordovician to the Devonian, from the Car-
boniferous to the Triassic, from the Cretaceous
to the Tertiary, we should find that each accom-
panied and probably resulted from the great

variations of habitat and of climate. Epochs
during which seas were wide and temperatures
high promoted development and resulted in

great diversity of genera and species. Epochs
during which seas were limited to deep basins

afforded very narrow areas in which competi-
tion was fierce and opportunity limited, and
the low temperatures resulting from erosion of

extended land areas were unfavorable. It is

along these lines of suggestion that the geolo-

gist is now seeking for the explanation of the

stages of organic evolution and of the unequal
progress which has been made from one age to

another.
APPLIED GEOLOGY.

Scope of the Subject.— The scientific prin-

ciples of geology relate to rocks and minerals

which are useful to man and afford a means of

determining their origin, their forms of occur-

rence and extent, and the peculiar relations of

rock masses or structure which have led to con-

centration, notably of metallic ores. All classes

of mineral products fall within the scope of

applied geology. Gravels, sands, and clays of

surficial deposits, massive rocks quarried for

building and ornamental purposes, coals, and
other bedded strata, and the ores of iron and
of the precious metals, all these are products

of genetic conditions which when understood
afford clues that promote discover}' and direct

exploitation. Inasmuch as only exceptional

occurrences are valuable, whereas it is generally

supposed that mineral wealth is common, the

service of applied geology is as frequently to

prevent unprofitable operations as to aid those

which may yield results. The essential know-
ledge belongs in part to each of the sciences of

geology, mechanics, physics, and chemistry, and
to be reliable should be aided by wide experi-

ence in observations underground, as well as of

geological phenomena in general. The applica-

tion of principles must rest upon an intelligent

understanding of the conditions of formation

of a rock mass or deposit, and accordingly eco-

nomic minerals are classified by the conditions

of genesis.

Classification of Economic Minerals.— Clas-

sifications of economic minerals, and especially

of ore deposits, have been much discussed, and
are still debated. One which is adequate for

all general purposes follows the classification of

rocks already given, and comprises three classes

of economic rocks and minerals : Those of

igneous origin, those of sedimentary origin, and
those of chemical origin by the agency of under-
ground waters.

Igneous rocks have value as useful and
ornamental stones, such as granite, serpentine

or verde antique, trap rocks for road metal,

etc., and occur in large masses, which as a rule

are quarried by the simplest processes. Metal-
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liferous ores, which arc directly of igneous ori-

gin, though commonly supposed to be most
abundant, are in fact Of limited occurrence.

Titanifcrous iron ores such as arc found in the

Champlain district of New York, are igneous
rocks peculiarly rich in iron. Ore bodies of

other metallic compounds in some instances

occur in such relations to igneous masses as

apparently to have been formed from gases or
waters accompanying the eruptions; but the

chief part which igneous rocks play in relation

to ores lies in the fact that they contain the

metals in appreciable though minute quantities,

and yield them to underground waters by which
the metalliferous minerals are concentrated in

ore bodies.

The class of sedimentary deposits of value
includes many clays, sands, building stones, etc.

;

some iron ores ; and coals. The class is cha-

racterized by the stratified structure of all ma-
terials contained in it. The strata are usually

of great extent and moderate thickness, and
their dimensions may be observed by tracing

and measuring them throughout their appear-

ance at the surface, or outcrop. From these

observations the distribution of the strata where
they extend beneath the surface, even to con-

siderable depth, may be inferred. It may easily

be understood how this method of looking

underground is applied to any one tilted

stratum, such as a coal bed : and though the

operation becomes more complex, the principle

remains the same when many beds of known
succession are considered. The same method

of observing the normal succession and thick-

ness of strata and of drawing inferences as to

the extent of formations underground is applied

in districts where the layers have been bent

into forms of troughs and arches, which are

vsually long, narrow, and parallel. Any
stratum occurring at the surface bears known
relations to all those below it, and thus the

depth to any other stratum beneath any particu-

lar one seen may be estimated. Through many
such estimates the form of the trough corre-

sponding to any one stratum may be worked

out and delineated by maps, drawings, or mod-

els. These principles, based on the regularity

of stratification and of sequence of strata, arc

of most service in regard to coal beds and

artesian waters, serving in the former case to

afford a basis on which the amount of coal and

the methods of mining may be determined in

advance; and in the latter case to determine the

depth at which an artesian flow of water may
be reached. Good topographic and geologic

maps are essential preliminaries to such eco-

nomic investigations if the latter are to be relia-

ble and of value.

Ore Deposits through Underground Waters.
— Underground waters circulate deeply down-
ward, laterally and upward in the earth's crust.

They dissolve constituents of nearly all min-

erals, including gold, some of them readily, at

surface pressures and temperatures, others in

notable quantities only at pressures and tem-

peratures of deeper ^ones. In circulating they

bring together solutions which may difTer in

composition and may cau.se chemical reactions;

or they may bring solutions into contact with

wall rocks that exert similar chemical influ-

ences. The results are precipitation of metal-

liferous minerals in cavities, or the replace-

ment of the wall rock itself by the ore. To
these activities most ore deposits are due.

The metallic elements are contained in

igneous rocks which are the original sources,

but usually in minute quantities and dissemi-
nated through large masses and in compounds
not available as ores. The universal combina-
tions of iron and other bases with silica are

obvious examples, as is also the frcciuent occur-
rence of pyrites or "fool's gold." Processes of
chemical alteration, solution, and deposition are
necessary steps toward concentration, and they
may be more or less complex or often repoatecl.

The reagent which accomplishes these chemical
reactions is primarily that rain water which
percolates beneath the surface and becomes
ground water. Charged with oxygen and car-

bonic acid, it enters the superficial part of the

zone of fracture, and is there active in pro-
ducing oxides and carbonates and displacing
silica, as already described. The important re-

action upon metalliferous ores is the o.xid-

ization and carbonation of sulphides. De-
scending through the zone of cementation,
where it may deposit much or all of the sub-
stances taken into solution, the water is warmed
or heated, and is under constantly increasing
pressure as it sinks deeper. It thus becomes
a more active solvent for metalliferous minerals,
and in the deep zone of rccrystallization, where
the movement is through capillary and sub-
capillary spaces, and is very slow, it may become
even more potent. Its course in circulating,

however deep and roundabout, is toward an out-

let at the surface, and is ultimately upward.
Among the ascending waters there may well be
those which have escaped from the magmas of
the interior and with substances in solution

have joined the meteoric waters. The circulat-

ing underground solutions are directed in move-
ment by the spaces in and between rock masses,
spaces which are very minute in the deeper part

of the zone of flow and fracture, and which are
larger in the stronger rocks and nearer the sur-

face. The larger ones, which are called trunk
channels, are those in or near which ore bodies
may form. The courses of descending and
ascending waters are also controlled by rela-

tively impervious beds, such as strata of clay,

or shale, or schist, which may be too weak to
maintain openings and too dense to absorb solu-

tions. The spaces between rock masses are
usually effects of deformation, fissures, faults,

and folds, which are detected and traced
through the fact that along them the rocks have
departed from the relative positions or succes-
sion which they originally had, or have been
brought into contact by intrusion, in the case
of eruptive rocks. To understand the charac-
ter of the structure, whatever it may be, in-

volves primarily an understanding of the nature
and original relations of the rock masses.

Large ore bodies if developed in open spaces
can only occur in the zone of fracture and in

the upper part of the zone of flow and fracture.

If they are formed by replacement of the coiin-

try rock by metalliferous minerals, their limits

are determined by the mechanical, physical, and
chemical conditions that in the individual case

favored replacement. The relative parts played
by descending, ascending, and laterally flowing
solutions are unlike in the difTerent cases, but
are of practical significance in estimating the

position and extent of ore bodies. The chemi-
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cai reactions which may result in formation of

ore minerals from gases, from solution, or by
replacement, are controlled by pressure, temper-
ature, and environment, in ways that are not

fully understood and that are being actively in-

vestigated. It is, however, clear that the ex-

ceptional concentrates are to he sought in gen-

eral in regions of disturbance, and, so far as

the precious metals are concerned, especially

in districts affected by intrusive igneous rocks;
further that ore bodies are usually related to

water channels which may best be followed
through an understanding of the structure by
which they were determined ; and that within ore

deposits processes of oxidation, carbonation,

solution, and reprecipitation are in progress and
produce the richest accumulations of ores.
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general reader. Reference to all the literature

may be had through the following bibliogra-

phies: Darton. 'Catalogue and Index of Con-
tributions to North American Geology 1732-
1891' (Bull. U. S. Geol. Survey No. 127);
Warman, 'Catalogue and Index of the Publica-
tions of the United States Geological Survey
1880-1901' (Bull. U. S. Geol. Survey No.
177) : Weeks. 'Bibliography of North .\merican
Geolog)', Paleontology, Petrology, and Miner-
alogv for the years 1892-1900, Inclusive' (.Bull.

U. S. Geol. Survey No. 188).

The official bulletins, annual reports, and
professional papers of the United States Geo-
logical Survey contain many special articles, and
may be had on application to the director, Wash-
ington, D. C. B.\iLEY Willis,

U. S. Geological Survey.

Geotneuicy, je'6-man-si (Greek, go, the

earth, and mantcia, divination), a kind of divi-

nation formerly practised. Sparry, in his trans-

lation of Cattan's 'Geomancie' (written about
the middle of the l6th century, and translated

in 1591), says: "Geomancie is a science and art

which consisteth of points, prickes, and lines

made instead of the foure elements, and of the
starres and planets of heaven. . . And this

arte may be made on the earth or on white
paper, or uppon any other thing whereon it may
commodiously be done, so that the prickes and
lines may be knowen." See Divination ; Func-
SHUI.

Geomet'rical Mean of two numbers is that
number the square of which is equal to the
product of the two numbers; thus, the geomet-
rical mean of g and 16 is 12, for 9 X 16= 144^
12'. Hence the geometrical mean of two num-
bers is found by multiplying the two numbers
together and extracting the square root of the

product.

Geometrical Optics. See Mirror; Lens;
Optics.

Geometrical Progression. A series of
quantities is said to be in geometrical progres-
sion when the ratio of each term to the preced-
ing is the same for all the terms, that is when
any term is equal to the product of the preced-
ing term and a factor which is the same through-
out the series. This constant ratio or factor is

termed the common ratio. See Progression.

Geometridae, je-o-met'ri-de, a family of
moths whose larvae walk by arching the body
and so bringing the hinder feet (prolegs) close

up to the forward (thoracic) feet, and again
reaching forward. Hence they are called

"loopers," "inch-worms," etc. See Me.\suring-
WORMS.

Geometry. The characteristic aspiration of

scientific inan is to conceive the universe as a

genuine cosmos. Of scientific generalizations,

one of the most obvious and important, and one

which is at the same time historically among the

first, has reference to order, namely, that the

universe presents or at least suggests two grand

order-tvpes : order of coexistence or of side-by-

side, that is. order-in- Space: and order of suc-

cession or of before-and-after, that is, order-in-

Time. These seem to be logically independent.

Which ore. if either, is the more fundainental

remains undetermined. The two combine to

give the category of motion, and accordingly

the world presents alike to the sense and to

thought two complemental aspects, the static

and the dynamic. To these and their combina-

tion correspond the fundamental sciences. The
mentioned order-types taken in the abstract are

the subject-matter of mathematics: the forrner

yielding pure geometrj'. the latter pure analysis

;

the two together, analytico-geometry and geo-

nietrico-analvsis.

By perusal of the articles that irnmediately

follow, the reader may gain some notion of the

wondrously diverse and manifold significance



GEOMETRY

assumed by the term geometry in modem times.

The view thus gained may be further matured
and enriched by reference to such other articles

of this work as: Curves, Higher Plane;
Curves of Double Curvature, Theory of;
Surfaces, Theory of; Mensuration; Hyper-
spaces; Analysis situs; Quaternions; Cal-
culus OF Variations, The; Calculus, The In-
finitesimal ; Harmonic Analysis ; Equations,
Differential; Invariants and Covakiants.
Some of these latter are indeed primarily ana-
lytic. They nevertheless serve to illustrate, not
only the unity of mathematics in general, not
merely the complcniental relationship in which
the two grand divisions, geometry and analysis,

stand to each other, but in particular the uni-
versal pervasiveness of geometric concepts and
methods. Cassius J. Keyser,
Adrian Professor of Mathematics, Columbia

University.

Geometry, History of the Elements of.

Tlie history of the science of geometry begins

in Greece. It is true tliat mensuration was
developed to a considerable extent at an early

period in Egypt, Babylonia, and India, and that

this work involved the measurement of angles
in the astronomical observations of the people
of these countries, but the abstract science of
form never attained any prominence before the

Greek period. In Egypt, for example, the har-
pcdonapts (rope stretchers) knew the right-

angled triangle whose sides are 3, 4, S, and
stretched their ropes to lay out a right angle
in much the same way that a modern surveyor
erects a perpendicular by the help of his chain;
but there is no evidence that the Egj'ptians

thought of proving tlie Pythagorean theorem.
Herodotus testifies to the fact that the Egyptians
divided the land that was subject to tlie over-
flow of the Nile, into quadrilaterals, and there-

fore they must have had some knowledge of
elementary surveying. Indeed, long before this

time Ahmes (see Algebra, History of the
Elements of) gave certain rul'-s, partly incor-

rect, for measuring areas and volumes, in par-
ticular an interesting one for the area of the

d
circle, a:=(d )". All of this work was,

9
however, very elementary, and the rules were
merely the result of unscientific observation.

In Greece the science of geometry may be
said to have begun with Thales (q.v.), who
was born at Miletus, c. 640 B.C., and who died
at Athens in 548. Brought up in contact with
the learning that drifted from the East to the
shores of the Mediterranean, in his younger
days devoted to those commercial pursuits that

made Miletus a centre of wealth, he traveled

extensively, and devoted his later years to

philosophy. From Egypt he seems to have
taken back to Ionia whatever of primitive geom-
etry was known, and his school at Miletus was
devoted to the study of philosophy, astronomy,
and the science of form. Thales is supposed to

have proved the propositions concerning the
equality of vertical angles, the sides opposite
the equal angles of a triangle, the determination
of a triangle by one side and two angles, the
bisection of a circle by a diameter, and the
nature of an angle inscribed in a semicircle.

His most famous pupil was Pythagoras (q.v.),

who was born at Samos in 580 and died in

southern Italy in 501. A man of great personal
magnetism, a mystic, and versed in the lore of
the Orient, Pythagoras made his school at
Crotona, the mathematical centre of his time.
Although none of his works are extant, if, in-
deed, he wrote any, it is known that he proved
the famous theorem which bears his name
(Euclid I., 47), a proposition known empirically
to the Egyptians, at least for special cases.
Pythagoras also gave much attention to the
study of proportions and irrational quantities,
always from the standpoint of geometry. He
also knew the size of the angle of a regular
n-gon, and the stellar pentagon was made tho
badge of his order.

The century folloii'ing Pythagoras was one
of discovery. Among the most noted geometers
was Hippocrates of Chios, c. 440 B.C., who must
not be confounded with the great physician who
wrote on the mystic number 7. Hippocrates,
who had come in contact with the Pythagoreans,
wrote the first Greek text-book on mathematics,
and designated the geometric figures by letters

placed at the angles. To him is due tlie first

example of the quadrature of a curvilinear fig-

ure, a proposition known as the lunes of Hippoc-
rates. The theorem asserts that if semicircles
be described on the three sides of a right-angled
triangle in such way as to form luncs on the
two sliorter sides, the area of the lunes equals
that of the triangle. In his attempt to dupli-
cate the cube he showed that tlie problem can
be solved if two mean proportionals can be
found between c and 2e, where e is the edge.
This problem was one of the three famous ones
of antiquity, the others being to square the
circle and to trisect any given angle. It is

now known that these problems, easily solved
if the necessary instruments are allowed, cannot
be solved merely by the use of an unmarked
ruler and a pair of compasses. Contemporary
with Hippocrates lived Hippias of Elis, to whom
is probably due the quadratrix which Dinostra-
tus afterward studied and named. About the
same time Antiphon and Bryson sought the
quadrature of the circle by means of inscribed
and circumscribed polygons, the number of sides
being successively doubled, and with them be-
gins the theories of limits and of exhaustions.

The influence of Plato (42c>-,?48 B.C.) on
elementary geometry was greater than is usually
supposed. He found the science in a disordered
state, a mass of unrelated propositions, very
likely covering much of plane geometry as
found in Euclid. His philosophic mind led him
to the attempt to put the science on a more
satisfactory foundation by insisting upon accu-
racy of definition, upon a limited number of
postulates (including axioms), and upon definite

bounds to plane geometry. As a result, only
those figures capable of construction by the
help of an unmarked ruler and the compasses
are recognized as belonging to the field of ele-

mentary geometry. To the school of Plato is

also due the analytic method of attack in geom-
etry, including the reductio ad absurdum.
Although not himself a great discoverer in math-
ematics, two of Plato's pupils reached high emi-
nence in geometry. Of these the first was
Eudoxus, who extended the theory of propor-
tion, founded the doctrine of similar figures,

gave much attention to the problem of the

golden section, applied the method of exhaus-
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tions to the mensuration of solids, and wrote the

first text-book upon stereometry. The second

was MeniEchmus, who, in his attempts to solve

the duplication (or Delian) problem, discovered

the conic sections. The study of the five regu-

lar polyhedra also occupied the attention of

Plato's pupils, so much so that they received the

name of Platonic bodies.

The influence of Aristotle was directed to

the encouragement of the study of the history

of geometry and the applications of mathe-

matics. As a result, his followers began to

collate the work of the earlier Greeks and to

consider its relation to physical problems. Ele-

mentary geometry now enters the text-book

period, and several attempts at works of this

character appear in the fourth century, B.C.

This movement culminated in the works of Eu-
clid (q.v.), a man of whose personal life we
know practically nothing save that he taught

and wrote in Alexandria c. 300 B.C. Probably

of little originality in the way of rrfathematical

discovery, Euclid had a genius for compilation,

and this showed itself in the Sroixeia (con-

nected series), or Elements, as it was called in

later times. This famous work is devoted prin-

cipally to plane geometry, and it has formed the

basis of practically all elementary treatises up

to the present time. The natural effect of

Euclid's work was to give the impression that

the field of elementary plane geometry was ex-

hausted. Mathematicians therefore directed

their energies to the applications of geometry,

to stereometry, and to conies. Archimedes
(q.v.), writing at Syracuse c. 240 B.C., opened
the great field of mathematical physics and car-

ried the study of elementary geometric solids to

its greatest height among the Greeks. To him
is also due the limits 3f and 3 1? for ^, the

study of the spiral that bears his name, and
the quadrature of the parabola. Apollonius of

Perga (q.v.), "the great geometer," wrote eight

books on conies c. 225 B.C., and set a standard

which still influences the text-books in analytic

geometry. Of the minor geometers who fol-

lowed Apollonius, two may be mentioned.

Nicomedes (c. 180 B.C.), who invented the con-

choid, a curve which easily solves the trisection

problem, and his contemporary, Diodes, whose
cissoid furnishes an easy means for duplicating

the cube. Of the later Greek geometers the

most noteworthy is Hero of Alexandria (see

Hero of Alex.\ndri.\), whose personal history,

like that of Euclid, is practically unknown, and
to whom it is diffic^llt to assign a date even

within a century. His most interesting contri-

bution to elementary geometry is the formula

for the area of a triangle in terms of the sides,

A = x/s{s— a)(s— d)(s— c).

Possibly contemporary with Hero lived

Menelaus, whose theorem, known in the Mid-
dle .Ages as the Regiila sex quantitatum, has

made his name well known. His inost im-

portant discovery, however, was the projective

property of the enharmonic ratio. By this time

the age of discovery in geometry had passed in

Greece, and the efforts of the Neopythagoreaiis
at Alexandria were productive of little that is

remembered. Pappus (c. 300 a.d.), an Alexan-
drian mathematician and geographer, may be
called the last of the" Greek geometricians who
showed any originality. He suggested the the-

ory of involution of points, restated the pro-

jective property discovered by Menelaus, and

discovered the theorem (which also bears the

name of Guldin) concerning the volume gen-

erated by a plane figure revolving about an axis.

The Orientals contributed but little to ele-

mentary geometry, their interests being rather

directed to algebra (q.v.) and trigonometry

(q.v.), with astronomy as the leading applica-

tion for their advanced mathematics. Brahma-
gupta, a Hindu, born in 598, generalized the

Hero formula, showing that the area of an in-

scribed quadrilateral is expressed by

A= \/ {s— a)(s-~b)is— c){s— d),

but aside from problems in mensuration, geom-
etry played but little part in India.

_
The

Bagdad school of c. 800 was chiefly inter-

ested in geometry only as it concerned trig-

onometry, and its greatest contribution to

the science consisted in the preservation of the

works of the Greeks. Euclid, for example, was
first made known to Christian Europe in the

Middle Ages through a translation from the

Arabic by Adelhard of Bath, c. 1 120.

Among the first books on mathematics to be

printed was Euclid's 'Elements' (1482), a fact

which made this famous work again a standard.

"The appearance of this classic had the same
effect as in the later centuries of Greek culture,

to encourage commentators rather than investi-

gators. In the way of original work, only such

minor efforts as the study of stellar polygons

and tlie geometry of a single opening of the

compasses characterized the closing decades of

the Middle Ages and the opening years of the

Renaissance. Not until Kepler (q.v.) suggested

the principle of continuity (1604), and Cava-

lieri set forth the method of indivisibles (1629;

published in 1635), and Desargues began the

theory of modern geometry (1639), was there

any material advance in the subject._ When,
however, this advance was undertaken it was so

vigorous as to lead from elementary geometry
to higher fields. In the latter partof the igth

century there was a renaissance of investigation

in the elementary domain, leading to an inter-

esting but not very productive study of the

geometry of the circle and the triangle, notably

in the work of Lemoine and Brocard. The 19th

century also saw an exhaustive study of non-

Euclidean geometries (q.v.), those based on
other postulates than those of Euclid. This

study began with the works of Lobachevsky and
Bolyai (qq.v.), and has led to very interesting

results, hardly to be ranked, however, in the

domain of elementary geometry.

Bibliography.—Chasles, 'Apergu historique

sur r origine et le developpement des methodes
en geoinetrie> (Paris 1875) ; Klein, < Famous
Problems of Elementary Geometry' (transl. by
Beman and Smith, Boston 1895): Loria, 'Die

hauptsachlichsten Theorien der Geometric in

ihrer friiheren iind jetzigen Entwickelung'
(transl. by Schiitte, Leipsic 1888) ; AUman,
"Greek Geometrj' from Thales to Euclid' (Dub-
lin 1889) : Gow, <History of Greek Mathemat-
ics' (Cambridge 1884) ; Bretschneider, 'Die

Geometrie und die Geometer vor Eukleides'

(Leipsic 1870) : Cantor, 'Geschichte der Math-
cmatik' (Leipsic 1880-98, various editions) ;

Tannery, *La geometrie grecque* (Paris 1887).
D.'wiD Eugene Smith,

Professor of Mathematics, Teachers College,

Columbia University, Neiv York.
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Geometry, Cartesian.—Between number and
the properties of number, on the one hand, and
space and the properties of space, on the other,
there is. strictly speaking, no resemblance; and
the science of number, i.e., algebra or analysis,
and the science of space, i.e.. geometry, are
essentially, psychologically, and logically inde-
pendent doctrines. But despite their funda-
mental unlikeness and independence, there is

between the two. broadly speaking, a fact-to-

fact corrcspotidence. For example, there sub-
sists, or may be established, a unique and
reciprocal, or one-to-one, correspondence be-
tween the real numbers and the points of a
straight line or other cur\-e: between the real

numbers and the lines of a flat pencil (see Pro-
jective Geometry) or the tangents to a cur\-e;

between the pairs of real numbers and the
points or the lines of a plane; between the
triplets of real numbers and the circles of a
plane or the points or planes of space; between
the quartets (permutations four at a time) of
the real numbers and the lines or the spheres
of space (see Line Geometry and Allied
Theories). The theory of the correspondence
thus simply exemplified, the logically organic
body of propositions setting it forth, is the
science called analytic or algebraic geometrj'.

It is often called coordinate geometry from the
fact that the set of numbers determining or
corresponding to a geometric element are
called the coordinates of the element. By
virtue of the correlation between analytic facts

and geometric facts, it is frequently possible,

when facts of the one type are known, to infer

the corresponding facts of the other, and so
to investi.gate space analytically (algebraically,

arithmetically) and to investigate number
geometrically. Under either of these aspects,

analytical geometrj' appears as a method: ana-
lytic investigation of geometry, geometric in-

vestigation of analysis. Usually it is the
former aspect under which the doctrine is

regarded, geometry being the subject-matter,
and analysis the means or instrument of re-

search.
The science presents numerous branches or

varieties. These differ among themselves in

various ways. Two varieties may differ in

respect to what is often called their <si)aces,'

i.e., in respect to the domains, fields, re.gions,

or extents (as cur\-e, surface, space) containing
the configurations with which they deal. Thus
arise such distinctive designations as geometry
of (on, in) a plane, or plane geometry, geometry
on a surface or a cur\'e, geometry of space.
Again, a given 'space' or domain may be con-
ceived in countless ways. It may be con-
ceived as the assemblage of its points or of its

lines or of its circles, and so on. Accordingly
two geometries relating to a same <space* or
domain may yet differ in respect to their
prinary elements, in respect, i.e., to the ele-

mcnis cf which the configurations investigated
r.re regarded as composed. So arise^ for ex-
ample, such distinct theories as the point, line,

circle, . . .
,
geometries of the plane, and the

point, line, plane, circle, sphere geome-
tries of space. Once more, as will appear in
this and related articles herein cited, a chosen
element in any given domain may be referred
to different kinds of configurations of refer-
ence; it may, in other words, be determined
by, made to correspond to, or be associated

with, different kinds of coordinate systems.
Upon the choice of coordinate system depends,
ceteris paribus, the analytic fonn of a given
geometric theory. Accordingly, two geome-
tries that are identical in content may differ
in form, in algebraic guise or garb.
The primitive, by far the oldest, variety of

analytic geometry, the parent of all other
varieties, is the Cartesian, so called from its

founder, Rene Descartes (1596-1650). Though
originally a plane geometry, its procedure is

equally adapted, and has been extended, to
spaces of every dimensionality in points (see
Hyperspaces). It is characterized partly by
its primary element, the point, and partly by
its coordinate system, which will be explained
below. Descartes' geometry, contained in his
Discours de la miihode pour bien conduire so
raison et chercher la v^riti, dans Ics sciences.

published in 1637, is to be reganled, on account
of its inllucnce on mathematics and upon knowl-
edge in general, as one of the very greatest
contributions ever made to science. Descartes
was not indeed the first to apply algebra to
geometry. That had been done by "the great
geometer,* Apollonius of Pcrga (about 260-
200 B. c), who had referred the conic sections
to their tangents and diameters, expressing
the relations by linear equations between areas.

In the 14th century Oresme and others had
applied numbers ("latitudo" and "longitudo,*
precursors of the modem ordinate and ab-
scissa) to refer a point to two chosen rectan-
gular lines or axes. The point was confined,
however, to the first quadrant. In this way
the straight line, the circle and the parabola
were studied. Other predecessors of Descartes
were Victa (:540-i6o3), Cavalicri (1598-1647),
Roberval (1602-1675). and the brilliant Fermat
(1601-1665), who more nearly than any other
approaches Descartes in his understanding of
the analytic method. Even Fennat, however,
had apparently not seen, what Descartes saw,
the possibility of referring at once to a single

coordinate configuration different curves of
different orders.

The following paragraphs give a very brief

account of the elements of Cartesian, or
ordinary analytical, geometry with special

reference to the straight line and the conic
section and the simplest configurations of space.

The Plane.

Cartesian Coordinates.—Any two straight
lines, as A'A' and V V, are assumed as lines of
reference, or coordinate a.xes. The former is

A'-axis or axis of abscisses, the latter is K-axis
or axis of ordinates. The point O is the
origin of distances; the (half) line OX.- the
origin of angles. Distances on or parallel to
the A'-axis are regarded positive (+) if meas-
ured rightvuard. negative {—) if leftward. Dis-

tances on or parallel to the V'-axis are regarded
positive if measured upward, negative if down-
ward. Angles are regarded positive or negative

according as they are conceived to be generated
by counter-clockwise or by clockwise rotation.

(See Tricono.metry.) Conceive drawn all lines

parallel to the A'-axis and all parallel to the
V-axis. Any pair of these lines, one of the
former set and one of the latter, determine
(intersect in) a point, and all points of the plane
are thus determined. Conversely, any point
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determines (is the common point of) a pair o£

the lines, and all the pairs of the paiallels are

.••('=. V)

Fig. I.

thus determined. Obviously any line-pair or
its point determines two real numbers: the
distances OF and FP in terms of any conven-
ient unit. These, denoted respectively by x
and >', are named respectively the abscissa and
the ordinate, together the coordinates , of the
point. Conversely, any pair of real numbers
determine a point. It is thus seen that, by
means of a pair (system) of axes, a one-to-one
correspondence is established between the
points of the plane and the assemblage of real

number pairs. Any such point and its pair
of coordinates are said to correspond; the point

is said to depict or represent its pair of numbers
geometrically, and the number pair is said to
represent the point arithmetically or alge-

braically or analytically.
Transformation of Cartesian Coordinates.—It

is plain that (the unit being the same) the coor-
dinates of a point referred to one pair of axes
will not coincide with its coordinates referred

to a different pair. Formulas for expressing the
old in terms of the new coordinates are exceed-
ingly useful. To find such formulas, consider
first the case where the old and new origins

coincide. Denote by a and /? the angles made
with OX by OX' and OV respectively. Let
X and y be the old, and x' and y' the new,
coordinates of any point P, and denote the

Fig. 2.

angle XOY by co. The formulae in question
art readily seen to be: .r sin oi =,1;' sin (w — a)
+ y' sin (w — ,3), y sin 10 = x' sin a + y' sin ;3. If

the origins do not coincide and if /; and k be
the coordinates of the new origin O' with refer-

ence to the old axes, the formute of transforma-
tion are found by adding h sin to and k sin en

respectively to the right-hand members of the
foregoing equations. Most commonly the axes
are assumed to be rectangular. In that case,

w=9o°, sin a/ = i, ^ = (go° + a), and the equa-
tions of transformation become: ;c=a:'cos a —
ysina-f-^, y=.x' sin a+cos a + k. The equa-
tions for effecting the inverse transformation

are found by solving for x' and y the equations
of the direct transformation.

Polar Coordinates.—Though it is never neces-
sary, it is often convenient, to employ other
than Cartesian coordinates to determine the
position of a point. Of such other coordinate
systems, the most familiar is the polar. About
any point O (as center) , called the pole, suppose
drawn all possible concentric circles; also

suppose drawn out from the pole all possible
rays (half-lines). Any circle and any ray
determine (intersect in) a point, and all points
of the plane are thus determined; conversely,
any point determines (is common to) a circle

—

X

Fig. 3-

and a ray, and all pairs of such lines (circle an^
ray) are thus determined. A circle is given
by its radius p, and a ray by its angle d made
with a fixed ray. as OQ. called the initial line

or polar axis. All the circles are obtained by
letting p vary from o to m

, and all rays by
allowing to vary from o to 2it or 360°. Ob-
viously, to any pair of values (within the ranges
of variation mentioned) of p and 6 there corre-

sponds one point, and conversely. The pair

of numbers {p, 8) determining or determined
by a point P are called the polar coordinates

of P. In particular, p is called the radius
vector, and the vectorial angle, of P.

Transformations from Cartesian to Polar Coor-

dinates.—We present here only the simplest and
most important case, viz., that wherein the
Cartesian axes are rectangular, the origin

coinciding with the pole, and the positive half

of the A'-axis with the polar axis. Let P be
any point. It is clear. Fig. 3, that the equa-
tions of direct transformation are: x=p cos 8;

y=p sin 8. Solving these for p and 8, the equa-

FlG. 4.

tions of the inverse transformation are found

= Va:^+y2; e=tan-'-.
X

to be: p =

Distance between Points.—Henceforth the
axes will be assumed to be rectangular. Let P
and P' be any two points, of coordinates.
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{X, y) and (x", y") respectively. From Fig. 4,
by the Pythagorean theorem, d' = (.r — ar')'

+ (y—y'y, whence the distance between any
two points_(A;, y) and (x", y") is found to be

d = \^(x—x'y + (y — y')^. Transforming to
polar coordinates (p, 0) and (p' , 0'), and reduc-

ing, there results d = \/p^ +p" — 2pp' cos{0 — 6'),

in agreement with the Law of Cosines. (See
Trigonometry.)

Dk'ision of Line-segment in Given Ratio.—
Suppose P divides the segment P,P, in the

Fig. s-

ratio, m, :))!,. By hypothesis, P,P:PPj="i,:Wj;
hence, from similar triangles,

w,:w, = («-*,):(A;j-«)=(y-j',):(j'3-j');

these equations, solved for x and y, yield

X = (>«,rj + »ij*,) : (wi, + »ij)

and y = {m,y, + m^,) : (»ii, + m,)

.

If the division be exterior, i.e., if P be outside

the segrnent, as at (P), one term of the ratio

is negative, and the formula; are

X = (m^x, — ni^i) : ("ij — »ij)

,

y = {>n,y-i-«Hyd ('"1 - w*!)-

If P be the interior mid-point, wi, =m„ and
a; = (;r, +r,):2, y = (>•,+>•,): 2 . If m, = -mj, P
is the exterior mid-point and its coordinates are

both infinite unless the segment is parallel

to an axis, in which case but one of the coor-

dinates is infinite.

Locus of Equation.—An equation, f(x, y) =0,
between the variables x and y, defines a system
or aggregate or assemblage of pairs of numbers,
viz., the assemblage of pairs of values of x
and y that satisfy the equation. To each of

such pairs of (real) values, a system of axes

and a unit of distance being chosen, there

corresponds a point. The assemblage of all

the points so determined constitute the (real)

locus of the equation. In general, as x or y
varies continuously, y OT x will vary con-

tinuously, and accordingly the corresponding
point will trace a continuous path, some curve,

the locus in question. Conversely, if a point

move subject to some geometric condition, its

path will be a curve such that the coordinates

of its points and of no other satisfy some
equation. An equation and its locus or curve
are each said to represent the other, and,
from the properties of either, corresponding
properties of the other can be inferred. An
equation defines its locus, a locus defines its

equation. Any equation, f(x, y) =0, is, of

course, satisfied by countless pairs of values
of which either (or both) is imaginary or com-
plex. To such a pair no real or "visible"

point of the plane corresponds. Nevertheless,

in order that the geometric and analytic lan-

guages shall be coextensive, it is customary to

say that any pair of numbers of which at least
one is complex represents an "imaginary point »

of the plane. Accordingly the locus (in gener-
alized sense) of an equation is composed of a
real part and an imaginary part, the latter
con.sisting of all imaginary points whose coor-
dinates satisfy the eijuation. The intersection
of two loci or curves consists of the points
(real and imaginary) whose coordinates satisfy
the equations of both curves. The foregoing
remarks respecting equations in Cartesian
coordinates apply equally to equations in
polar coordinates.

The Straight Line and the Linear Equation.—
Let (i) beany line through the origin, and denote
by its angle with OX, and let in = tan 0.

Obviously the x and y of any (every) point
of (i) and of no other point are connected
by the equation y = mx, which therefore de-
fines, and is called the equation of, line (i).

To each line through O there corresponds
one value of the slope m, and conversely.
Any line not through O is parallel to a line

through O. Ilence (;), parallel to (i), repre-
sents any line not through O. Clearly by
adding 6 to any y of (i) the corresponding y
of (2) is found, while corresponding *'s are the
same. Hence the equation of (2) is y = inx + b.

The quantity b is called the Y-intercept of the
line; if b is zero, (2) goes through O, and con-
versely. The equation represents a line for

every pair of real values of m and b; conversely,

Fig. 6.

every line has a slope and a K-intercept (posi.

tive or negative). Hence every equ?tion ol

ist degree in x and y represents a straight line,

and conversely. Solving the equation ^=0
of the A'-axis and the equation of (2) as simul-

taneous, the intersection is found to be ( , o)
,

or (o, o), whence the equation of (2) may be
X V

written '—-h4-=i, called the intercept or sym-

metric form, a being the A'-intercept. The
equation y^^mx + b is called the slope form.
Other forms are readily obtainable, of which
one of the most important is the so-called
standard OT normal form, x cos a -hy sin a — p =0,
readily deducible from the figure, where p is

the length of the perpendicular (normal) from
O to (2), a is the angle indicated, and P is any
point of (2). The general equation

Ax-i-By-\-C=o

can be reduced to any of the foregoing forms.
To reduce it to the normal form, it suffices to

multiply by the normalizing factor, i : VA'-^-B',
yielding

Ax . By
. C

\/A*+B'
+ -

: =0,
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where cos « = .4 : V , sina=B:\/ , p =
—C : V , that sign before the radical be"
ing chosen which renders the constant (or
absolute) term negative. A line is determined
by yet other pairs of data, as by its slope m
and a given point (*-,, y,) or by two points

(^i> y\)< (^2' 3*2) . ^"d its equation assumes corre-
sponding forms, which may be called respect-
ively the point-slope form and the two-point form.
The former plainly is y —y,=m{x — x^). The
necessary and sufficient condition that this line

shall pass through (x^, y^) is ^j— >», =))!(.v-, — .r,).

Combining the two equations by division,

there results the two-pointform, (y — y,) -(y^— yi)= (x— .Ti) :(.v, — ;Cj), equation of the hne fixed
by the points (a;,, y,), (x^, y„).

Distance from Point to Cine.—The equation
of any line (3), parallel to (2), Fig. 6, is

X cos a+y sin a — p'=o, where p' =p +d. The
condition that (a/, V) be on (3) is x' cos a +y'
sin a=p'. Subtracting p from both members,
we find d=x' cos a+y sin a — p, distance from
(-r', y) to X cos a-hy sin a — p=o.
A ngle between Lines.—Let be the angle be-

tween two lines whose slopes are m, and (h^.

Then tan ^ = ±(ih, —»!,): (i -fm,mj). If <j>=o,

then tan ^=0, and >«,=»!,, condition of par-
allehsm. If ^=90°, then tan ^ = m. and
i4-»«,»nj=o, whence }n^tn^=—i, condition of
perpendicularity.

The Circle and Its Equation.—About any
point (a, 6) as center describe a circle of any
radius r. Let P(.x, y) be any point of the
circle. A glance at the figure shows that x
and y are connected by the relation

(^x-ay + {y-b)''-r''=o,

equation of the circle. By comparison with
the equation x'^ +y'' -\-2Ax + 2By+C = 0, the

ft>,.V

V A
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hence tho oh-cle is an E of coincident foci and
eccentricity zero. The area of E is Ttab.

Hyperbola. — The standard equation is
*' 1''

—r— '7-r- = i, where a is half of the transverse,
a' 6'

and b is half of the conjugate, axis. The equa-
tion represents the curve composed of the
two branches (i) and (2). For any point,

Fig. 9.

B'—p = 2a, a defining property of the H. The
H composed of (i') and (2') is called conjugate

v' v'
to the other one and has—= — rr = — i for its

a' b'

equation. The two oblique lines through O
tangent to both H's at «) are named asymptotes
of the curves. The equations of the asymp-

totes are y = ±—x. The corresponding lines

of the E are imaginary, y=±i—x. If a =6,

the H, x'—y' —a'', is called equiaxial or equi-
lateral or rectangular, its asymptotes being at
right angles. It is related to the general H
as the circle to the general E.

Parabola.—The standard ef)uation is j'' =4px.
The equation of the directrix is x^—p; the
coordinates of the focus are (/>, o); for any

Y
Id .

f IP

D ^
Fic. 10.

point p=d. The second focus and the center
lie at =0 on the axis of the curve.

For some account of plane curves of higher
order or degree, see the article Higher Pl.\ne
Curves, and for elaborate and detailed treat-

ment of the analytical geomctrj' of the plane,
including exhaustive discussion of the conies,

see works cited in bibliography below. We
add here a note introducing the Cartesian
geometry of

Space.

Coordinate Configurations .
— Space is tri-

dimensional in points, three independent data
being necessary and sufficient to determine

the position of a point. Of such data the
simplest are the distances, Cartesian rectan-
gular coordinates , x, y. z, of a point P from
three fixed planes XOY , YOZ,ZO.\. each per-
pendicular to the other two. These coordinate
planes determine three lines, called coordinate

/
--

ip/
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L, M. .V and L', M', .V, respectively, is deter-

mined by the relation

cose=(LL'+.V.l/'+.V.V'):

whence the lines are parallel if and only if

L- L' =M : M' = iV : A" , and are perpendicular

if' and only if LL' +Maf' +-V.V' =o. The
angle between a line of direction-cosines

proportional to L, M, IV and a plane

is given by the relation

sine =(.AL+BM+C:V):

whence the line and plane are parallel if and
only if AL + B.\I+CM=o and are perpen-

dicular if and only ii A:L=B:M ^Ci.V. The
necessary and sufficient condition that the Une
^_„J2 + /', )' = 'Ji-+'?i. shall intersect the line

X = mlz + p2,y = »." + 12' is that {ln^ - m^) : ( », - n^)

The literature of the analytical geometry of

space, herewith barely introduced, is extensive.

For some account of further developments of the

subject, see the articles Surfaces, Theory of,

and Curves op Double Curvature, Theory
OF, in this Encyclopedia. In the doctrine ab^ve
introduced the point is e nployed as eletient.

Some account of the theories that arise on
choosing for element some other geometric
entity, as the plane, the line, the sphere, etc.,

may be found in the articles. Geometry,
MoDERM Analytical, and Geometry, Line,
A.vD -\llieo Theories, in this work.

Bibliography.—^CjUege text-books of ana-
lytical geomjtry abound. One of the scientif-

ically best American te-xts is W. B. Smith's
•Coordinate Geometry.' The most compre-
hensive English works are Salmon's 'Conic
Sections* and 'Geometry of Three Dimensions'
(both of which have been translated into
Fre".;h by O. Chemin, and suoplemented and
traislated into German by Wilhehn Fiedler),

and Frost's < Solid Geometry.

'

Cassius J. Keyser,
Adrain Professor of Mathematics,

Columbia University.

Geometry, Elementary. Geometry is the
science of space. Its object is the study of
the properties of forms (configurations, fig-

ures) of every conceivable kind. The subject
is thus endless in two ways: in the first place,
the number of configurations is infinite—this

is so even if we restrict ourselves to curves and
surfaces; in the second place, any one type
of figure has an inexhaustible variety of prop-
ertie;.

Elementary geometry may be roughly de-
scribed as the study of the simpler or more
evident properties of the simpler configurations.
Specifically, the title refers to the body of
geometric truths incorporated by Euclid in

his famous 'Elements.' The text-books on ele-

mentary geometry used throughout the civil-

ized world for the last twenty centuries are
in fact merely revisions of the 'Elements'; so
that the subject itself is often referred to,

especially in England, as the study of Euclid.

The majority of the theorems refer to pomts,
straight fines, and planes, with their combina-
tions. Of cur\-es, onlj' the circle is considered,
and of surfaces, those related to the circle

(spherical, cyhndrical, conical).

It is not the object of this article to give s

resume of the standard theorems of elementary
geometry, but rather to indicate some of the
more significant general features, especially in

the light of the more recent developments.

Logical Foundations.

The most prominent aspect of elementary
geometrj- is the logical aspect: a great number
of propositions, termed theorems, are deduced
from a comparatively few propositions as-

sumed at the outset and termed axioms or
postulates. In the ideal treatment of the sub-

ject, all the assumptions should be enumerated
e.xplicitly, so that, if the question is asked, * Are
the theorems of geometry true," the mathe-
matician can answer correctly, "Yes, if my
postulates are true. " As to whether the postu-
lates are true, that is not a matter for the
mathematician as such to consider, but rather
co.mes within the province of the physicist,

psychologist, or philosopher.
The ordinary course in geometry, modeled

after Euclid, does not carry out this ideal.

Assumptions are continually being made as
thay may be needed for the purpose of proof,

in addition to those e.xplicitly enunciated as
axioiTis and postulates. For example, in the
first proposition of Euclid, dealing w-ith the
construction of an equilateral triangle on a
given segment AB, circles are drawn with
centres A and B and common radius AB, and
it is then assumed that these circles intersect.

The only justification given is the diagram or he
appeal to spatial intuition. Again, in dealing
with the congruence of triangles, it is assumed,
that a triangle may be moved about without,

altering its sides or angles, though the stated

axioms do not even mention displacement.
In spite of himself, Euclid's treatment is

(partly) 'physical or intuitional, instead of
purely mathematical, that is, purely logical.

It is only within the last few years that the
ideal has been (practically) attained; that is,

a set of explicit assumptions (termed axioms or
postulates indifferently) drawn up, from which
the propositions of ordinan,' geometrj^ follow

by purely logical processes. Geometry be-
comes then a branch of pure mathematics. As
Poincare expresses it, m this ideal treatment
"We might put the axioms into a reasoning
apparatus like the logical machine of Stanley
Jevons, and see all geometry come out of it."

Manv contributors have aided in this develop-
ment, among whom may be mentioned Gauss,
Lobachevsky, Pasch, Veronese, and especially
Peano and his co-workers in symbolic logic. Fieri

and Peano. The most elaborately worked out
system is that of Hilbert (igoo). We give a
brief account of his axioms.
Geometry deals with three systems of ob-

jects or elements termed points, lines (used
here in sense of straight lines), and planes,
connected by certain relations expressed by
the words lying in, between, etc. It is not
necessary for the development of the subject
that these words should suggest visual images:
in fact the concrete nature of the elements and
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relations is to be eliminated from the discussion.

To emphasize this abstract aspect, it is con-
venient to use symbols, say capital letters for

points, italics for lines, and Greek letters for
planes. The axioms are arranged in five groups
as follows:

1. Axioms of Association or Connection.— i.

Any two different points A, B determine a
line o. (Such points are then said to lie on
the line.)

2. Any two different points on a line deter-
mine that line.

3. In any Hne there are at least two points,
and in a plane there are at least three points
not on a line.

4. Any three non-coUinear points A, B, C
determine a plane a.

5. Three non-collinear points of a plane
determine that plane.

6. if two points A, B oi a. line o are in a
plans a, then every point of a is in a. (The
line is then said to lie in the plane.)

7 Two planes a, ^ which have a point .4

in common have at least a second point B
in common.

8. There exist at least four points not in one
plane.

II. Axioms of Order—These deal with the
relation expressed by the term between.

1. If /I, B, C are points of a line and B is

between A and C, then B is between C and ^1.

2. If A and C are points of a line a, then
there exists on a at least one point B between
A and C, and at least one point D such that
C is between A and D.

3. Of any three coUinear points, one and
only one is between the other two.

These three axioms deal with the line, while
the fourth deals with the plane.

4. \i A, B, C are any three non-collinear
points, and o is a line in their plane passing
through a point of the segment AB, but not
through A OT B OT C, then a contains a point
of either the segment AC or the segment BC.

Ill Axioms of Congruence.—The first five

axioms of this group relate to congruent seg-
ments and congruent angles. For example,
a segment AB is congruent to itself and to
the reversed segment BA ; and segments con-
gruent to the same segments arc congruent to

each other. Finally, the sixth is a metrical
a.xiom concerning triangles: if two sides and
the included angle of one triangle are con-
gruent Fespectively to two sides and the in-

cluded angle of another triangle, then the re-

maining angles are also congruent.
The fact that the remaining sides are con-

gruent is not included as a part of the axiom be-
cause it may be proved. The other cases of
congruent triangles are theorems. In Euclid
the above statement is a theorem, but this is

possible, as already observed, merely on account
jf unstated assumptions relating to displace-

ment. Euclid's axiom that all right angles are
congruent, in Hilbcrt's system becomes a
theorem.

IV. Tlie Axiom of Parallels - -This contains
only the so-called Euclidean axiom, in the form:
Given a line a and a point A not on a. then
in the plane a determined by a and a there
io only one line through A which does not
intersect a.

V. Axioms of Continuity.—The continuity
Tiotion is analyzed into two parts of which the

first (i) is stated in the axiom of Archimedis:
I. On a straight line consider any tw-o points
A, B and a point -4, between them; construct
the points A,, A., . . . , in order, so that A^
is between A and A„ A, between A, and .1,,

etc., and so that the segments .•1.1,, A.A^, .-Ij.lj,

. . . , are congr^.'nt; then among the points
so constructed there exists a point .4n such
that B is between A and An- That is. by
repeatedly laying off a given segment however
small any assigned point of the line will be
passed after a finite number of steps.

This axiom is sutlicicnt for the development of
the usual theorems of geometrj'. However the
space to which the theorems apply would not
be continuous in ordinary sense. It would in
fact contain only those points of the space
considered in analytical geometry whose coor-
dinates are rational or expressible by radicals
of the second order. To identify with con-
tinuous space it is necessary to add a final

axiom (2) relating to convergent point sets,

or else the so-called axiom of completeness
which states that the system of elements
(points, lines, planes) cannot be enlarged by
adjoining other elements in such a way that
all the previous axioms are preser\-ed.

The fact that this set of axioms is suffi-

cient is shown by actually deducing the usual
body of theorems. This is done in Hil-
bcrt's' Grundlagen.' Diagrams are here tised,

it is true, but only for convenience; the proofs
can be given without any reference to the
diagrams. Often the deduction of tWose re-

sults which are evident to the intuition is long
and complicated. This is the ease, for ex-
ample, in showing that a triangle (or any
simple polygon) has the properties expressed
by the terms inside and outside. It must be
shown from the axioms that the given triangle
brings about a division of the points in its plane
into three classes, namely, points P, points /,

and points O, such that any two / points or
any two O points may be connected by a
broken line not containing any P point, while
any broken line from an / point to an O point
necessarily contains P points. To the intui-

tion, of course, the P points are the points on
the perimeter of the triangle, the / points are
those inside, and the P points are those out-
side.

In the development it is important to ob-
ser\-e that some theorems depend upon only
part of the axioms. Thus from group I alone
it follows that two planes having a point in

common necessarily have a line in common,
and that a line and a point determine a plane.

The property of triangles and polygons stated
above follows from group I and 1 1. The theory
of proportion may be established without
employing group V. The theorem that if

two triangles in one plane have their sides re-

spectively parallel, the lines joining correspond-
ing vertices are either parallel or concurrent
(a special case of Desargu.cs' throrem), can lie

proved without using axiom III 6 if and only
if the spatial axioms in addition to the plane
axioms are employed.
An important result which has been ob-

tained recently is that while the areas of plane
polygons may be treated without appealing
to the continuity axioms, this is not possible

with the volumes of polyhedrons. The dif-

erence is observed in Euclid's proofs: the
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proposition that triangles having the same
base and altitude are equal in area is demon-
strated by adding or taking away congruent
parts from congruent figures, while the corre-
sponding proposition concerning triangular
pyramids is proved by the method of limits,

or the equivalent method of exhaustion. That
this difference in treatment is not avoidable
was established by Dehn (1901), who showed
.hat there exist polyhedrons of equal volumes
which cannot be formed by the addition or sub-
traction of respectively congruent polyhedrons.
In plane geometry this formation apphes to
any two polygons with the same area.

The most fundamental question concerning
the set of axioms is that of consistency. In
the development of geometry no contra-
diction has thus far presented itself; but will

this always be the caes? Can it be shown
that no inconsistency can ever arise? The
only known method of answering this question
depends upon estabhshing a correspondence
between the geometrical elements and certain

numerical entities, and showing that any in-

herent contradiction in geometry would in-

•stjlve contradictory relations among these
entities. The question is thus transferred to
the field of Arithmetic. Are the axioms of
number (commutative, associative, distribu-

tive, etc.) inconsistent? No direct proof has
yet been devised.
Another question to be considered is the inde-

pendence of the axioms. If any one axiom can
be deduced from the others, it may be omitted
from the list and introduced as a theorem.
It is therefore desirable that the axioms should
express mutually independent statements.
The standard method employed in proving the
independence of an axiom or group of axioms
consists in devising a set of objects of an}"-

kind which, when considered as elements,
fulfill the relations expressed in remaining
axioms, but for which the axiom or group in
question is not satisfied. Thus the fact that
the axiom of parallels (IV) cannot be de-
duced from the other axioms is shown by
the non-EucUdean geometr}'- of Lobachevsky.
Similarly, the independence of axiom VI is

proved by means of the non-Archimedean
geometries of Veronese end Hilbert. Various
apparently artificial svsteras have been devised
in this connection, which, while not amenable
to the intuition are conceivable and mathe-
matically true because based on assumptions
which may be shown to be free from incon-
sistency.

The set of axioms presented above is of
course not the only one which may ser\-e as
foundation for ordinary geometry. Thus the
axiom of parallels may be replaced by the
statement that the sum of the angles of a
triangle is two right angles. In general the
propositions of a given collection may be
derived from various sets selected from the
total collection. In the present case the possi-
bilities are endless.

Geometry may also be founded on other
primitive (undefined) concepts than those
introduced above. Thus in the discussions
inaugurated by Helmholtz and continued by
Lie and Poincar^, the principal concept is that
of transformation (displacement, rigid motion)
and the axioms include the group property
'.the resultant of two displacements is itself

a displacement). The straight line is then
no longer, as in Hilbert's system, a primitive
concept, but receives definition: if in a dis-

placement two points are fixed, there are an
infinite number of fixed points forming, by
definition, a straight line (the axis of rotation).

In the usual intuitional treatment the con-
cept of general surface is assumed as a starting-

point and the plane is then defined as a surface
such that if any two of its points are joined
by a straight line, the latter lies entirely in the
surface. This obviously states more than is

required for the determination of the surface.

To meet this objection the plane is sometimes
defined as generated by drawing straight lines

from a fixed point A to all the points of a
straight fine a. To obtain the entire plane
it is necessary to add the line through A
parallel to a. This definition is therefore un-
satisfactory, because parallel lines require
in their definition the previous definition of
the plane. Peano has met the dilficulty by
this definition: Consider three fixed points
A, B, C not in a straight line; take a fixed
point D within the segment BC , and on the
segment AD take a fixed point £; a plane is

then generated by the lines (rays) from E to
every point of the perimeter ABC. It may then
be proved that a straight line connecting any
two points of such a surface hes on the surface.

Problems and Coxstructions.

The only instruments whose use is implied
in the postulates of elementary geometry are
the ruler (straight-edge), for drawing straight
lines, and the compass, for drawing circles.

Only those problems are considered as coming
within the domain of elementarj' geometry
which can be solved b)- a finite number of
operations with these instruments. Such con-
structions are termed Euclidean , or sometimes
simply geometric. An example is the con-
struction for bisecting an angle. With the
vertex V as centre and any radius describe a
circle cutting the sides of the angle in points
.4 and B; with these points as centres and
any (sufficiently large) radius describe circles
intersecting in points C and D\ the fine joining
C and D necessarily passes through V and
bisects the given angle.

However, many problems arise which cannot
be solved in this way. A well-known example
is the problem of trisecting an angle. For
centuries the Greek geometers and their follow-
ers sought for a solution; only within the
present century has it been shown that such
attempts must necessarily fail. The statement
that the problem is impossible does not deny
that lines trisecting the given angle exist,
but means simply that such lines cannot be
obtained by a construction emplojnng a finite
number of straight lines and circles.

No one has yet succeeded in demonstrating
this impossibility by purely geometric means.
The question arises naturally in elementary
geometry, but apparently cannot be answered
bj' elementary methods. We give now an
outline of the algebraic method for deciding
whether a given problem comes within the
class of possible or the class of impossible
problems.
Any line segment may be represented by a

segment, namely, the ratio of the given seg-
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ment to an assumed unit segment. Conversely,
any number then represents a segment. Con-
sider now the elementary operations of arith-
metic or algebra in relation to geometric con-
structions.

If a and b denote given segments, or the
corresponding numbers, the sum a +6 is con-
structed by transferring the segment b, by
means of the compass, so that it is coUinear
and adjacent to a. The difference a — b is

also readily construetible.

The product x = ab may be defined by the
proportion i:a — b:x. The proper construction
is then suggested by the theorem that a line

parallel to the base of a triangle divides the
sides proportionally. Draw any triangle with
I and a as two oif the sides; along the first

side prolonged if necessary lay off segment b;

from the terminal point draw a line parallel

to the base of the triangle; this cuts off on
the second side a segment equal to the rcf]uired

X. The quotient y = a/b is obtained similarly

from the proportion 6:1=0:7. Hence all

rational expressions, that is, expressions
formed by a finite number of additions, sub-
tractions, multiplications, and divisions are
construetible.

Furthermore, extraction of square roots is

possible. For z=\/a may be defined by
i:c = i:a. Hence if on i+a as diameter a
semicircle is described, the pcrjicnilicular at
the end of the unit segment is the required z.

Therefore.
Theorem I.—Any expression involving only

rational operations and the extraction of square
roots can be constructed witli ruler and com-
pass.

Expressions which cannot be reduced to this

form cannot be .constructed. This we now
prove in the form of the converse:

Ttieorcin II.—Any segment which can bo
constructed with ruler and compass is ex-

pressible algebraically by rational operations
and the extraction of square roots.

For any such construction consists in drawing
a finite number of straight lines and circles

and finding their intersections. Employing
Cartesian coordinates (see Geometry, Car-
tesian), the equation of a straight line is of

the form a.r + 6y + c = o. and that of a circle

is of the form x' +y- +ax +by + c= o. The
intersection of two straight lines leads to the

solution of two equations of the first degree,

which requires only rational operations. The
intersections of a straight line and circle, or

of two circles, depends on the solution of quad-

ratic equations and leads to radicals of the

second degree.
We proceed to apply these theorems to sev-

eral examples.
Consider first the problem of bisecting an

angle. The given angle 6 and the required

angle — may be determined by their cosines.
2

e
Let a = cos 5 and x = cos— From tngonome-

try cos d=2 cos' 1, that is, 2.r' — i=a.

Hence t Therefore, by Theorem I.

the problem is elementan,-. The formula also

indicates a definite method of construction.

In the Iriscclion of a given angle we rctiuire

the formula cos 6 — 4 cos' 3 cos — . Here
3 3

cos 0=a is kno'wn, andcos— = jc is required.

The equation of the problem is

4x' — 3.r: — a = 0.

When solved by Cardan's formula this leads
to cube roots. But before Theorem 11 can
be applied it must be shown that no expression
involving (^nl)- square roots can satisfy the
e<iuation. This is true in the present case

by the following general theorem taken from
the theory of equations:

Theorem III.—An irreducible equation whose
degree is not a power of two cannot ha\c a
root expressible by radicals of the stcond
degree. (The term irreducible equation is

here employed to describe an equation /(.\) = o
with rational coefficients whose left member
cannot be factored rationally.)

In general the algebraic questions which
arise in this connection require for their com-
plete discussion the powerful Galois Theory of

Equations. See EguATio.vs, Galois' Theory
OF.

A second of the so-called famous problems
of elementary geometry is the Dclian problem,

or the duplication of the cube. Given a cube
with side a, to construct a cube with side .r

having double the volume. The equation of

the problem is a' = 2(1'. Theorem HI and
then Theorem II apply. The corresponding
problem concerning the square, leading to the
cr|uation .t'=2u', is easily solved: the side (f

the required square is simply the diagonal cf

the given square.
Regular Po!ygo>is.—The construction of a

regular polygon of n sides is equivalent to the
division of a given circumfcrtnce into n equal
arcs. The only cases treated by Greek gecm-
eters and the ordinary text-bcoks are, for

prime numbers, Ji = 3 and « = 5; fre m these
constructions of the regular triangle and
pentagon, combined with the construction for

bisecting an angle, the constructions for the

cases 2", 3-2", 5-2«, 3-5 -2", where k :s any
integer, are easily found.
No advance was made, that is. no new con-

struetible polygons were discovered , until Gauss,

about a century ago, applied the algebraic

method. The equation of the problem may bt
put into the form

xn-> +;r"-' +. . .+X + 1 =0,

which is then termed the cyclotomic eqiiaU'ott.

When n is a prime number the equation is

irreducible. Hence by Theorem III the

con.struction is possible only when n — i is a

power of 2. That is. n must be of the form
2'' + 1. Prime numbers of this type are

necessarilv of the form 2' +1. and are known
as Fcrmat primes. The values v = o and v= i

give the familiar cases m = 3 and " = ,s: the

first new case, arising from v=2, is 11 = 17.

The construction for the regular polygon of

17 sides is complicated, but the steps are

indicated definitely by the algebraic solution

of the cyclotomic equation, which is in fact

solvable bv square roots.

The pcneral result on regular polygons is

as follows: The regular polygon of n sides
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•call be constructed with ruler and compass if,

aiid only if, the prime factors of n are 2 repeated
any numberof times and distinct Fermal primes.
The first impossible cases are m= 7 and n= g.
Quadrature of the Circle.—This most famous

problem of geometry requires the construction
of a square having the same area as a given
circle. That this is impossible (that is, that
the construction cannot be effected with the
ruler and compass) was not definitely shown
until 1S82, although the failure of innumerable
-attempts had led many to suspect the true
result. The rectification of the circle, that is,

the construction of a straight line having the
same length as a given circumference, is an
equivalent problem, and hence also impossible.
This is so on account of the theorem that the
area of a circle equals one half the product
and the radius into the circumference.

The ratio of the circumference to the diam-
eter is the same for all circles: the constant
thus arising ha? been generally denoted by
the symbol re since the time of Euler. It was
proved, quite simply, by Legendre that 7:

is not rational (i.e., cannot be represented
exactly by the ratio of any two integers, and
hence, in particular, cannot be represented by
a terminating decimal). The difficulty con-
sists in showing that - is transcendental, that
is, is not the root of any algebraic equation

a^rn+ai.v"-' +. .+an = o,

where n is a positive integer, and the coeffi-

cients are any integers. This was finally
proved by Lindemann in 1SS2, after Hermite
in 1S73 had shown that e, the base of the
Napierian system of logarithms, is transcen-
dental. The two numbers are connected by
the remarkable relation ci''=—i, -where i is

the imaginary unit number ^ — i. Since ;:

cannot satisfy any algebraic equation, it cer-
tainly cannot be expressed bj' square roots.
Hence Theorem II proves the impossibility.

Approximate Constructions.—The problems
•considered cannot be solved exactly by ruler
and compass, but they can be solved to any
required degree of approximation. Thus a
-simple approximate solution of the rectifica-
tion proijlem is the following: Let O be the
centre and AB any diameter of the given
circle. At the middle point E of AO construct
a perpendicular cutting the circumference in
C and D. On AB prolonged lay off EF= CD.
Draw FD, and on this line lay off FH= AB.
Then the segment HD is approximately one
fourth the circumference. The error is less
-than one part in 5000.

Other Instruments.—The problems considered
may be solved exactly if other instruments in
addition to ruler and compass are allowed.
Thus the trisection and duphcation problems
(like all problems depending on cubic and
biquadratic equations) can be solved bv the
instruments for drawing parabolas or other
conies, or by appropriate linkages. The quad-
rature of the circle, being a transcendental
problem, cannot be effected by any instrument
which draws algebraic curves. It can be
solved by various transcendental curves (quad-
ratrix, sinusoid, cycloid) ; or by the integraph
(an instrument -which draws the curve

y—J f{x)dv, where J'=/(.r) is a given curve).

We consider now various restrictions which
may be imposed on Euclidean constructions.

(i) Ruler Constructions.—Here only the
straight-edge is allowed. For the possibihty
of such a construction it is necessary but not
sufficient that the corresponding algebraic ex-
pression should be rational. If two parallel
lines are given, then through a given point a
line may be drawn parallel to given hnes by
a ruler construction. ^But this is not the case
when a line is to be drawn through a given
point parallel to a given line. The impossibility
proof, based upon projection, may be carried
out by pure geom.etry.

(z) lilasheroni Constructions.—Here only the
compass is allowed. A straight line is con-
sidered as known when two of its points are
determined. Masheroni, in 1797, showed that
all problems -which can be solved by the ruler
and compass can be solved by the compass
alone.

(3) Poncelet and Steiner have sho-wn that,
if a single fixed circle with its centre is given,
all elementary constructions may be carried
out by means of the straight-edge. Again, if

a ruler with parallel edges may be employed
(it is then, for instance, possible to place the
instrument so that each edge goes through an
assigned point), all elementary problems may
be solved without the compass.

(4) Hilbert considers constructions with the
straight-edge and sect-carrier. The latter de-
notes a compass used not to draw circles, but
merely to lay off a given segment on a given
line. All such constructions can be carried
out by the straight-edge and a movable unit
sect. The test for deciding the possibihty or
impossibihty of a problem in this sense is

exceedingly complicated, depending on the
higher theory of algebraic numbers.

Geomctrography.—A problem of elementary
geometry- can usually be solved in a variety
of ways by the ruler and compass. Thus for
the Apollonian problem (to construct a circle
touching three given circles) over one hundred
distinct solutions have been v.-orked out
(Apollonius, Poncelet, Steiner, Lemoine, Study,
etc.). How can we compare these as regards
simphcity? It is necessary to adopt some
standard ormeasure of simphcitj'. One method,
for instance, would be to take the number of
Hnes and circles as the measure of simplicity.
A more complete (but still somewhat artificial)

discussion has been elaborated by E. Lemoine
in his 'Geometrography.' Constructions are
analyzed into the following elementary opera-
tions: Operation C, consists in placing one
point of the compass on a given point in the
plane of construction; including a given length
between the points of the compass is then
denoted by 2C, ; placing a point of the com-
pass on an undetermined point of a line is.
operation C^: drawing a circle is C,; making
the edge of the rtiler pass through an assigned
point is operation R,, and through two assigned
points is 2/?,; finally, drawing a straight'line
is operation R,. Any construction may then
be represented by a s\-mbol /;,"?, +lM, + in,C,+
m„C^+m/^^, where the coefficients represent
the numbers of elementars- operations involved.
The simplicity is measured by /, -|-/j + »h, +hi,
+ m^, and the exactness bv /, 4- »:,-"- 1,;^ (the
preparatory operations). The number of Iine=
employed is given by l^ and of circles by ».i,.
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In the case of the construction for the bisec-
tion of an angle explained above the symbol
is ^C, + 3(7, + 2/^, + R,. The construction which
leads to the smallest possible value for the si»i-

pticity '\s termed the geometrographic solution.
There maybe more than one solution of this kind.

Bibliography.—Casey, 'Sequel to Euclid*
(Dublini,8SS; Euclid, 'Elements' (Editions by
Hall and Stevens, Harper, Nixon, Todhuntcr,
etc.); Hadamard, 'Lcyonsde g6om6lrio 616mcn-
taire* (2 vols., Paris, iSqS, 1901); Hilbert,'
Grundlagender Geometric* (Leipizg, 1899,
2d edition, 1901); translation by Townscnd
(Chicago, 1 goo); Halstcd, 'Rational Geometry *

(New York, 1904); Kempc, 'How to draw a
straight line* (London, 1S77); Klein, 'Elemen-
argeometrie* (Leipzig. 1895); translation by
Beman and Smith (Boston, 1897); Phillips

and Fisher, ' Elements of Geometric * (New York,
1S96); Vahlen,' Abstracte Geometrie' (Leipzig,

1905); Legendre, 'Elements de g^om^trie*
(Paris, 1794); Lindemann, 'Ueber die Zahl ;:'
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Geometry, Line-, and Allied Theories.—For
geometric purposes space may be conceived
in an endless variety of ways (see Cartesian
Geometry), i.e., as the manifold of all the geo-
metric entities of any given kind contained
in it. In particular, it may be viewed as the
assemblage (manifold, aggregate, plenum) of
its points or of its planes or of its lines. Accord-
ing as one or another of these views be adopted
as fundamental, any configuration, as a curve
or a surface, will present as fundamental the
corresponding aspect, i.e., it will appear as
the locus (assemblage) of its points or as the
envelope (assemblage) of its tangent planes or
as the envelope (assemblage) of its tangent
lines. These various views or aspects are not
independent. Each involves the others, but
they are not coordinate: one of them being
assumed as fundamental or primary, the others
appear as derived or secondary. Space accord-
ingly admits of various geometric theories
distinguished by and taking their names from
their primary elements. Line-geometrj' con-
templates space as primarily composed of lines,

employs the line as fundamental clement, and
has for its subject-matter the relations and
properties of line coniigiirations. Thus the
role of the right line in this doctrine is quite
analogous to that of the point or the plane in
the older geometries. The plane, too, has a
line-geometrj- (see Geometry, Modern Analyt-
ical), but the line and the point theories
of the plane, being analytically identical, are
best treated simultaneously as dual aspects
of a single doctrine.
The honor of having been the first to make

formal and systematic use of the right line as
primary element in the geometrj' of space
belongs to Julius Plucker (1801-1S6S), whose
Xeue Geometrie des Raumes gegrundet auf

die Betrachtung dcr geraden Linie als Raum-
element,' 1868-69, is the first great contribu-
tion to the subject. The idea of employing
the line as space element had indeed occurred
to him at a much earlier date. (Cf. his 'System
der Geometrie des Raumes,* 1846.) His first

memoir on the subject, entitled 'On a New
Geometrj' of Space,' was published in English
in 1865 and may be fotmd in vol. 14 of 'The

Proceedings of the Royal Society of London
and elsewhere. Certain important line svp-
tems, as con^niences and complexes (names
given by Plucker), had indeed been ]ircviousiy
studied to some extent by others. The notion
of congruences of lines naturally first presented
itself in geometric researches in optics, and
in fact the first appearance of the concept of
the line complex seems to be that found in the

'Traitd d'Optique* of the physicist, Etienne
Louis Malus (1775-1S12). The point-plane
and line-line correlations or null-systems
established by the linear complex were con-
sidered in 1827 by the Italian geometrician
Giorgini (('Memorie dei XL.,* vol. 20), and in

1833 by Mocbius in a memoir entitled «Uber
cine besondere Art dualcr Vcrhaltnisse zwischen
Figuren im Raume' ('Crclle's Journal,' vol.

9-10). Nevertheless the invention of the line

gcometrj' of space is, as said, to be properly
ascribed to Plucker. His work in this field is

the beginning of a great epoch in the science
of analytical geometry. The undying in-

fluence of that work is due neither to its content
nor, strictly speaking, to its method, important
as these are. It is rather due to its spirit,

which is the spirit of freedom, emancipating
alike from traditional concepts and traditional
modes of procedure. Since Pluckcr's time the
science begun by him has been greatly refined

and vastly extended, and out of it have come
great and growing kindred doctrines, as the
sphere and the circle geometries of space, and
allied theories in spaces of higher dimensionality.
The following paragraphs present a brief ac-
count of the elements of some of these theories,

especially of line geometry, together with some
indications of further developments and refer-

ences to the corresponding literature.

Line Coordiuatcs.— In Cartesian coordinates
(see Geometry, Cartesian) the line is deter-
mined by any pair of its projecting planes, e.g.,

by the pair x=rz + p, y=sz+a; conversely,
any such pair determines a line. Accordingly
the position of the line depends upon four
independent quantities or coordinates, r, s, a, p;
the line has four degrees of freedom, space
contains a fourfold infinity, cc*, of lines; in

lines it is 4-dimensional: a being who thought
in lines as "naturally* as man thinks in points
would regard (our) space as having four in-

stead of three dimensions. Linear transforma-
tion of Cartesian coordinates converts the line

coordinates r, s, a, p into the coordinates r",

s", <t', p' (of the same line) where these are frac-

tions whose terms are linear functions of r,

s, a, p, and ra — sp; and, accordingly, an equa-
tion of degree n in r, s, a, p is converted into
one of degree in in those quantities. In order
that the new and the old equations should be
of the same degree in the old coordinates,
Plucker introduced a fifth coordinate ij, where
T]=ra— sp. There are numerous other systems
of line coordinates, and in his above-cited first

paper Plucker himself presents no less than
eight distinct systems. Of all the systems
those that are honwgciteous are at once the most
artistic and convenient. These naturally pre-
sent themselves as follows: If xt and fs (i = i,

2, 3, 4) denote respectively the homogeneous
coordinates (see Geometry. Modern Analyt-
ical) of a point and a plane referred to a
fundamental tetraedror . then the equation

f,*, + f^,-(-f*j;,-ff4^4 = 0, or i"fj.Tj=o, will



GEOMETRY. LINE-

serv'e to represent the plane fi (as locus of
points) or the point xi (as envelope of planes).

It is at the saine time the condition that the
point Xi and the plane ?i shall be united in

position, each containing the other. The line

determined by two planes zi and tj; is repre-

sented by the pair of equations J$iXi = o,

J')j>^i=o. It is equally determined by any
two planes of the axal pencil J(ci + ^i)i)*'i = °-

Of these the simplest are the four of which
each contains a vertex of the tetraedron of
reference. Their equations are

92,,r, + * + <;j3.r3+ q,,x, = o,

93A+?32-'f2+ * +<l3,x,==o,

where pq^/^
= i^ij;.- ^^nj- P being a proportionality

factor; e.g., /5gis = tiiJj-fz'Ji- ^^ Ijk'' ~1ik'
there are but six numerically distinct coetri-

cients q. These are connected by the quad-
ratic identity 9i2?34 + 9i3<?42 + "Jnfe = o ! as, more-
over, only their ratios are essential, the six q's

are equivalent to but four independents.
Accordingly the q's may be, and for the sake
of symmetry are, adopted as six homogeneous
coordinates of the line regarded as the axis (en-

velope) of a pencil of planes.

The hne has another aspect; it may be
viewed as locus of its points, determined by
any pair of them as xi and yi. So viewed,
it is represented by the pair of point equations
Ixiqi=o, Jyiii=o. The line is equally deter-

mined by any two points of the range
I(xi+Xyi)^i=o and in particular by any two
of the four points in which the line pierces the
faces (planes) of the fundamental tetraedron.
Of these points the equations are

* +Pl2^2 + P:3?S+Pl,?i=°,
^2lfl+ *, +P23i3+P2i{t=°,
P31>l+P32?l+ * +P2i^i=0,
Pllil+Pi2^2+Pi3^Z + * =0.

where <'Phj=Xjyk~'^kyr The six p's satisfy

an identity like that of the g's, the ratios

of the p's are alone important, and, again with
a view to symmetry, the p's are chosen as
the six homogeneous coordinates of the line con-
ceived as a locus (range) of points.

It is readily found that the line
pji^.

and the

line (7,-j. are one and the same when aiid only

when ^,2 .q3i= Pi3-qi2 = P^,'<Ja = Pm-^,2 = Pa- <7i3

= p23-?n- Accordingly, disregarding both the
locus and envelope aspects of the line, we may
employ for its coordinates any six quantities

rjk which, p and a being proportionality factors,

satisfy the relations: rj, = pq,2=<'p3i, '''i3=p<Ji3

= apt2, r^t=pq„=ap.a, r^ = pqn=<'Pi2- ''« = /'?« =

"Pw ^23=PQ23=°Pu- The identity connecting
the r's may be written (after Koenigs)
w(r) = 2(r,jr„ +r,3r„ + r„rj3) =o.

Passing from homogeneous to Cartesian
point coordinates, i.e., from a finite tetraedron
to an infinite one having three of its faces

mutually perpendicular and for the fourth the
plane at m , there result the six homogeneous
line coordinates employed by Plucker. The
transition is effected by substituting x', y , ^ , i

respectively for x,, .-c,, x.^, x^, sind x", y''

*^T y,. 3'2. J'3, yt: the Plucker coordinates ac-

P,,=x'-x", p^^y-y. ?34-2'-2".

If we replace x", ... by x'+dx', . . . , i.e.,

if we regard the line as determined by consec-
utive (neighboring, infinitely near) points, the
Plucker coordinates assume the form adopted
by Sophus Lie. The primes being omitted,
the Lie line coordinates are: p,2=xdy—ydx,
p,^=xdz-zdx,p^ = ydz- zdy, p^, ^-dx,pa = dy,

^34= —dz.
The general coordinates r-^ admit of further

generalization. They may be replaced by
linear functions of them; i.e

+Cji^,,v^-\- •+C",t.6^'6.

i^
''ik-'-'ik'<"l

where the determi-

nant of the C's does not vanish, the six varia-
bles vi may be employed as hne coordinates.
The v's satisfy a quadratic identity z(v) = o,

into which (u(r) =o is converted by the fore-
going transformation. A simple special case
of this transformation yields an elegant system
of line coordinates introduced by Felix Klein.
Replacing the v's by x's, the special transforma-
tion is: Xi=r^2 + r^, ix^'^r^-r^; x^^r.^ + r^,

ix,=ra-r^; x^ = r^, + r^, ix^=r^t-r^; where
i =v-^ . The Kleinian line coordinates are
^j (/= I. • • • . 6). The identity connectingthem
is Ixj'' = o.

Condition of Intersection of Lines.—The two
lines may be conceived as loci, or as axes, or
one as a locus and the other as an axis. In
the first case, suppose the lines are determined
respectively by the point pairs (xi, yi), (ic'i, y",-).

The lines p and p will intersect when and
only when the four points lie in a plane, for
which the necessary and sufficient condition is

Xi .Tj x^ Xt =o,
J'l J'2 % Vt
.r,' .r,' x^' .r/

}l J 2 J 3 7t

•which on expansion yields Piip's, + PuP'K +
PuP'23 + PziP'i2 + Pi2p\3 + PaP"u-'o- Of this con-
dition the first member is

rC
dw(p)

^P,2
P'u+ --- +

doj(P)

SP,2 ^
'•]

_ I r S'o(p')
..

~
2 L dp' -^'^

.
3co(p') ^

ro'dingly are:

',!r^'y"-x"y, p,3=^v-ar'v, pa=y^'-y'='.

Denoting this polar form by (o{p, p'), the con-
dition that the two lines (loci, point ranges)
pand p' shall have a common point is <u(p,p') =o.
In like manner, the condition that the lines
(envelopes, axal pencils of planes) q and q'

shall have a common plane is w(q, q') = o. If one
of the lines be regarded as a locus, the other as
an envelope, the condition of intersection is

^P}k'i'ik''° °'^
^'Jjk^'ik""- Disregarding the

aspects of the lines r and r", the condition is

co(r,r') —o. The preceding transformation from
r's to v's converts w(r, r") into i(v, v"), where

2i(v,v')=^v,' + . . .+.^v,'. Hence the con-

dition that the lines v, v" shall intersect is

((v, v') =o. In Klein coordinates, the condi-
tion for the intersection of the lines x and .r'

is ^Xjx'^o (; = i, . . . 6).

Pencils and Hyperpencils.—Let v'f and Vf

be any two intersecting lines. These deter-
mine a flat pencil, viz., that whose vertex is

the common point of v' and v" and whose lines
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lic in the plane of if and v" . All and only
the coordinates of the lines of the pencil are
given by the formula vi = Xvi' + jivi" . For, first,

i{v)-^(,v')k^-\-2i{v', v")Xn + ^(,v")/i', and, by
hypothesis, f(-/)=o, ((v")=o, i(v',v")=o;
liL-ncc f(t)=o, and f( represents a line for all

values of the parameters X and /t. Secondly,
if i'i'" be any line cutting f' and t'", f(z'', v'") —o,
f(:/',t;"')=o; hence i('J, v'") ~o, for ^iv,v"')
= X^{v',v"')+fi^{v",v"'); therefore the lines

x'i belong to the pencil. Thirdly, these are all

of the lines of the pencil, for it iseasilv proved
that the ratio, ^:/i, can be determined so that
the corresponding Vi shall cut any given line

not contained in the plane of the pencil,

Koenigs has suggested the name hyperpcncil
(hypcrfaisceau) to denote alike the totality of
lines of a plane and the totality (sheaf, bundle)
of lines through a point. A hyperpcncil is

determined by any three lines (not in a same
pencil) ofwhieheachinterscctstheothertwo. If

three such lines be Vi', vi" , Vi'" , then all and
only the coordinates of the hyperpcncil are

fivcn by the formula "c'l =^t'i' +/K'i" + '-^'i"',

, /(, V being parameters. The hyperpcncil will

be a sheaf or a plane of lines according as the
given lines determine but one point or three

points.
Line Systems in General.—Just as, for exam-

ple, in ordinary analytical geometry, \vc study
systems (loci) of points represented by equa-
tions in point coordinates, so in the present
subject we are concerned with line systems
represented by equations in lino coordinates.

The line, we have seen, depends on four inde-

pendent variables, coordinates, or parameters.

The totality of lines in space may be called

the 4-parameter system; it contains oo * lines,

a line in it has four degrees of freedom, one
degree for each of the free (unconditioned)
parameters or coordinates. One condition on
the four parameters renders them ccjuivalent

to but three independent ones; hence the lines

represented by one equation constitute a
3-parameter system, called by Pliicker a line

complex. A complex contains «' lines, a
line in a complex has but three degrees of

freedom. A 2-parameter system or congruence
(Pliicker), containing m' lines, allowing the
line two degrees of freedom, is defined by a
pair of equations. A triplet of equations
represents a i-parameter system, a ruled sur-

face, or, better, a line series {SMe riglce,

Koenigs); it contains co ' lines; in such a sys-

tem the line has but one degree of freedom.
Finally, a o-parameter systcin, defined by four

simultaneous ctjuations, contains but a finite

number of lines. In order, then, that five

or more equations should represent a common
system of lines, it is necessary that their co-

efficients satisfy some condition or conditions.

The Linear Complex.—The complex defined

by an equation of degree n is said to be of Jith

degree. If m = i, the complex is called linear.

The general equation of the linear complex
is C{V^+c,v, + . . .+c,r, = o, or, briefly, £c,-'j = o,

where f(^') =o. How are the linos distributed?
Let Vi = hii' + nvi" + K'i"' be an arbitrary' hyper-
pencil. In order that a line of the hyperpcncil
shall belong to the complex, it is necessary
and sufficient that i'(M' + /'i'i" + i^'i'") =°. a
single linear condition on the (two independent)
ratios X:/t:v. Hence a single infinity of the
lines of the hyperpcncil belong to the complex.

For if i(i'=;.,r', +tt,i>i" + i','i"' and m" -^ Ji^n"

+ /jjfj" + Kji'/" be any two of them, then plainly

all lines of the pencil («', ii") belong to the
complex. On the other hand, no other line
«'" docs so belong, for, if it did, then every
pencil determined by u"' and the lines of
(»'. i("). I.e., all lines of tlie hyperpcncil,
would belong to the complex. Hence the
proposition: The lines of a linear complex are
so distributed that every hyperpcncil in sPcce
contains a pencil of lines (a/ia no other l:::c)

belonging to the complex. These pencils r.re

called the pencils of the complex. The prcj.o-

sitiim admits of various equivalent stalcmcr.ts
of which one of the most illuminatmg is:

Given a linear complex, each point of space is

the vertex of a pencil of lines of the complex and
contains no other line of it; in each plane there

is a pencil of lines (but no other line) of the

complex. In the former case the plane con-
taining the pencil of the point is called the
polar (plane) of the point; in the latter, the
vertex of the pencil in the plane is called the
pole (point) of the plane. Thus a linear com-
plex serves to pair the points and planes of

space as poles and polars, any pole and its

polar being vmited in position. If a point F
and a plane r be united in position, the pole

P' of z and the polar n' of P are also united.

Not only, however, are points and planes paired,

but lines are paired with lines. The line

common to two poles corresponds to the line

common to their polars. Two such corre-

sponding lines are called conjugates with re-

spect to the complex. To a range of pcirts
(poles) corresponds an axal pencil of plr.ncs

(polars), the base of the range and the axis of

the pencil being conjugate lines. A line cut-

ting two conjugates belongs to the com]kx,
and all lines of the complex that cut a giVen

line cut its conjugate also. If two lines inter-

sect, so do their conjugates. Every lire of

the complex is its own conjugate, se!f-ci n-

jujjate, and conversely. If a point moves
along a line of the complex, the polar iilane

turns about the same line. This is a special

case of the proposition that if a point glides

along any line, the polar plane rotates about
the conjugate line. Hence if P,. P,. P,, J',

be any four positions of the moving point and
if ?:,, TTj, n-a, t:, are the corresponding planes,

then the anharmonic ratios are equal, i.e.,

{P,PJ\P,)=(-,-S^ir.,). In general: if C de-

note any configuration of points, lines, and
planes, the polars, conjugates, and poles (with

respect to a given complex) constitute a con-

figuration €'. C and C are called reciprocal

configurations. The points, lines, and ])lanes

of either correspond unic|uely and respectively

to the planes, lines, and points of the other

In particular, if C is a pol^-edron, so is €'. The
edges of cither are conjugates of the edges of

the other; the vertices and faces of either are

respectively the poles and polars of the faces

and vertices of the other. The vertices of

either lie in the (polar) faces of the other.

Invariant of Complex, Special Complex, Direc-

trix.—The condition,

3f 3c
2 ^(V, V') s —,V, +...+ x:;-,V^ = O

,

">
1

"'»

that the line v shall intersect the line !•',

represents a special omplex, viz., that of

which all the lines cut a given line v', called
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the directrix of the complex. The complex
Jcivj — o is, then, special when and only when

dV=a^'
-^,=c,:c,:...:c,. These equa-

tions yield the values of (the ratios of) the vj'

in terms of the cj. Substituting those values
in ?{v'), there results a homogeneous quadratic
Cl{c), so that ^{v') =fi,{c). Hence f>,(c)=o
when and only when i{v') = o ; hence the neces-
sary and sufficient condition that -cjvj = o
shall represent a special complex is that
fh{c) =o. In such case the coordinates of the
directrix are the coefticients Cj. The ex-
pression £i,{c) has been named by Klein the
invariant of the complex 2cjVj = o. The com-
plex is, therefore, special or non-special accord-
ing as its invariant vanishes or does not. If

^{v) be reduced to the Pliicker type uj{v) =
2 (i^i^'i + 'W5 + ^3^0) . tli6 invariant assumes the
form fl[c) =2{c^c,+c^^-\-c,c^. In case the
above-mentioned Klein coordinates are em-
ployed, the form of the invariant is — D,{c) = Ic-j
0"-i,.,.,6).

Pencil of Complexes, and Line Congruence.—
The system of lines common to two complexes
is named line congruence. It is plain that the
lines of the congruence determined by two
complexes ScjVi = o and ICjVj = o are common
to the complexes of the pencil XIcjVi + jilc-vj

= I{Xci + /iCj)vi = o of complexes and that the

congruence is equally determined by any two
complexes of the pencil. Does the pencil
include special complexes? If so, how many?
The condition, .f2(/lt +//(,-') =0, for special com-
plexes, is quadratic in the ratio X-./i of the
parameters, and hence yields two values for

that ratio, which may be real and distinct,

real and equal, or imaginary. Accordingly,
every pencil of complexes contains two and
but two special complexes, real and distinct,

coincident, or imaginary. The directrices of
the special complexes are cut by all and only
the lines of the congruence and are called the
directrices of the congruence. Conversely, the
assemblage of lines that intersect two given
lines is a congrtience. Hence a congruence is

often defined to be the totality of lines inter-

secting two fixed lines. The directrices of a
congruence are conjugate lines with respect
to every complex of the corresponding pencil
of complexes. In case the discriminant of the
foregoing quadratic is zero, the directrices
coincide. The (double) directrix is a line of
the congruence. That discriminant is called
the invariant of the congruence. The vanishing
of the invariant signifies coincidence of the
two special complexes and of their directrices.

It may happen that the quadratic is identically
zero. Then all complexes of the pencil are
special, and the directrices constitute a pencil
of lines.

.Angle of Complexes; Involution.—Let a, b, c.

d be any four values of the parameter X:n of
the above pencil of complexes. The anhar-
monic ratio (abed) may be called the anhar-
monic ratio of the four corresponding com-
plexes. If / be a line of the congruence, r a
plane of /, and P,, P^, P3. P^ be the poles of
:r as to the complexes a. b. c. d respectively,
then the anharmonic ratio (P^P^P^P^) =(abcd).
Also, if ;r,, %, t:^. t:, are the polar planes of a
point P oi I with respect to the four com-

plexes, then (,-^7i:2~3~,) ={ahcd). Hence
(7:^7z„-37:f) = (P^P^PsPf) , and these equal ratios

remain constant as 71 rotates about {P glides
along) / and also as / varies its position in the
congruence. We may suppose that b and d
correspond to the special complexes of the pen-
cil, and denote by F and F' the points common
to I and the directrices, and by <!> and <j>' the
planes determined by / and the directrices.

Then (P,FP,F') ={abcd) =(7z,'l>7:^<j>'). Denote
this anharmonic ratio by r. The corresponding

angle, .4 = (log r) : 2V — i , has been named by
Klein the angle of the complexes a and c. If

a and b be so taken (and that is possible) that
A = 90°, whence r = — i , then the two corre-
sponding complexes are said to be orthogonal
or in involution. The geometric significance
of this relationship is that, when and only
when it subsists between two complexes, each
contains the conjugates of its lines with respect
to the other. This subject of involution is inti-

mately connected with the general doctrine
of linear systems of linear complexes, but it

cannot be further pursued here.

Hyperpencil of Complexes.—Such we may
call the system I{XcjArixc--\-vCj)vj = Q deter-

mined by three independent complexes.

Jcjvj = o, ICjVj = o, Ic-vi = o. The name,
system of three terms, is often employed in-

stead of hyperpencil. The =0
' lines common

to the three fundamental complexes are
obviously common to all complexes of the
hyperpencil. They constitute a ruled surface
of second order. That the surface is of second
order appears from the fact that the number of
points in which it is pierced by a line «•, i.e.,

the number of solutions of the equations

Scjv ^.C:Vi = 5{v)=^{.v, u), is two.

The surface is in general an hyperboloid of one
sheet; in special case, a hyperbolic paraboloid.

The lines constitute, however, but one sj-stcm

of generators. What of the other system ?

To answer, observe that the condition,
D,{Xc + i-Lc' + vc") =0, that the hyperpencil shall

contain special complexes, yields m ' pairs of
values of the (two independent) ratios ^:,«:v.

Hence the hyperpencil includes co' special
complexes. The directrices of these con-
stitute the second system of generators. These
last are not lines common to the hyperpencil,
on which account it seems better (after

Koenigs) to call the lines common to the hyper-
pencil not a ruled surface, but a demi-quadric
or series of lines.)

Complex of Higher Degree.—An equation
fn{v) = o of degree n in line coordinates vj defines

a complex of degree n. Any line-pencil of
space contains n lines of such a complex, so
that the degree of a complex may be geomet-
rically defined to be the number of lines com-
mon to the complex and an arbitrary pencil.

The lines common to a complex of )!th degree
and a hyperpencil constitute a cone of order n
if the hyperpencil is a sheaf, and envelope a
plane curve of class 11 if the hyperpencil is a
plane of lines. The cone is called cone of the

complex; and the curve, curi<e of the complex.
Every point of space is the \-ertex oi such a
cone, and every plane contains such a curve.
As above seen, if » = i, the cone degenerates
into a plane (pencil of lines) and the curve
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degradcs into a point (pencil of lines enveloping
it). The 'Ncue Geometric' of Pliickcr is

chiefly devoted to the quadratic complex, »i = 2,
and many of its cardinal properties arc there
discovered. For the literature of the subject,
including the general doctrine of complexes,
the reader is referred to the works obove cited
and to the bibliography below. We give next
a very brief account of certain closely

Allied Theories

the study of whose connections and general
ctjmparative anatomy is one of the most in-

structive and fascinating chapters in the de-
velopment of modern geometry.

Plane Geometry of the Point in Four-space.—
Space that is 4-dimcnsional in points is also
4-dimensional in iineoids (ordinary 3-dimen-
sional spaces). It is 6-dimensional in lines and
also in planes. Hence in 4-space the point
and the lineoid are dual (reciprocal) elements,
and so are the plane and the tine. The lineoid
contains 00 * lines; the point, «* planes. The
lineoid contains cc' points and as many planes;
the point contains « ' Iineoids and as many
lines. Hence in 4-space, the point, plane, and
line geometries of the lineoid arc respectively
dual to the lineoid, line, and plane thcc.rics of
the point. Between any two of these pairs
of reciprocal geometries there is a fact-to-fact
correspondence, and the algebras of any such
pair are identical. The cmjihasis here falls

upon the fact that the line geometry of the
lineoid {i.e., ordinary line geometrj') is pre-
cisely the same analytically as the geometry
of the 4-space point regarded as the assemblage
of its (generating) planes. For an introduc-
tory detailed account of the elements of the
latter theory, and of the mentioned parallel-

ism, see 'The Plane Geometr\' of the Point
in Point-space of Four Dimensions' ('Ameri-
can Jour, of Math.,' vol. 25).
Geometry of (Ordinary) Space in Peniaspher-

ical Coordinates.—The square of the tangent-
distance from a point to a sphere is named
the power of the point with respect to the sphere.

Denote by Xk (fc = i , .... 5) the powers of a
point with respect to five fixed mutually
orthogonal spheres. The Xk satisfy the identity
2xk'=o. To any set of values of their ratios

there corresponds a definite point and con-
versely. The quantities Xxk arc called penla-
Spherical point coordinates. Their discovery
and introduction into geometr\' are mainly
ascribable to Gaston Darboux (cf. his memoir
<Sur une class remarquable de courbes et de
surfaces algdbriques.' 187.^), but in part also

to Felix Klein and Sophus Lie (cf. 'Mathe-
matische Annalcn,' vol. 5). In these coordi-
nates the equation of a sphere is linear, I'iz.,

Imi;Xk = o (k = j 5); conversely, everj%
such equation represents a sphere. The radius

is p = (\'' -ink'): X{mk^Rk). where the Rk are
the radii of the fundamental spheres. Certain
analytic correspondences between line geom-
etry- (in Klein coordinates) and point geometry
in pcntaspherical point coordinates are imme-
diately obvious. For example: in the former
2xj' = o (7 = 1 6) is the identity satisfied

bv the line coordinates xj: in the latter, ^xk' = o
(^ = 1. . . . , 5) is the identity connecting the
pcntaspherical point coordinates: in the former,
2mjxj = o represents a linear complex; in the

latter, JnikXk^o represents a sphere; in the
former, 2mi' = o means that the complex is

special; in the latter, 2nij^=o signifies that
the s^jhere is a point; and so on and on.

Spnere Geometry of Space.—In this doctrine,
due to Sophus Lie, the sphere is taken as
primary element. To pick out a sphere from
among all the spheres of space, it is necessary
and sutlicient to know four independent things
about it, as the (three) coordinates of its center
and the length of its radius. Hence the sphere,
like the line, has four independent coordinates,
it has four degrees of freedom, and sphere
geometry, like line geometry, is 4-dimensional.
We have seen that every equation 2'mkXk = o
in pcntaspherical point coordinates xk repre-
sents a sphere, and conversely; hence the five
coeflicicnts nik may be taken as homogeneous
sphere coordinates , their ratios being equiva-
lent to four independents. The system may
be rendered homologous to that of the six
line coordinates by introducing a sixth
sphere coordinate «i„ by the definition.

iHij =V 2'n:k', where i = V — i and(i = i 5).
The six homogeneous, sphere coordinates
inj (; = i, . . . , 6) satisfy the quadratic iden-
tity i')H;' = o, identical in form with that con-
necting the Klein line coordinates. The condi-
tion that the spheres m and wi' shall be tangent
is 2mjni/ ^o, which is precisely like the con-
dition , 2x}Xj' = o , that the lines x and x' shall in-
tersect, a most interesting and fruitful principle of
correspondence discovered by Lie in his brilliant

memoir, <Uber Complcxc, in bcscndere Linien-
und Kugcl-Ci mplcxc, mit Anwendung auf die
Theorie particller Differcntialglcichungen

'

('Mathematischc Annalen,' vol. 5, 1871).
Circle Geometry of Space.—In this beautiful

and growing theory, principally due to the
French mathematicians E. Cosserat, C. Stepha-
nos, and G. Koenigs, the circle is employed as
primary or generating clement of space. In
this clement, space is 6-dimensional, like point
4-space in lines or planes. A circle is deter-
mined as the intersection of two spheres, as
2'm,X]=o, 2mj'xi=o (j = i 5). It is

equally determined by any two spheres of the
pencil or range, J(mj+ Xmj')x,- = 0, of spheres
containing it, and, in particular, by any two
of the included five of which each is orthogonal
to one of the fundamental spheres. The equa-
tions of those special spheres correspond to
the five ^-values that render the coefficients
inj + Xm/ =0 in succession. For the sake of
symmetry, the ten coeflicicnts pik = (nik' — »"A>"i'
are taken as homogeneous coordinates of the
circle. That the ten are equivalent to the
neces.sary and suflicient number six of inde-
pendents is seen in the facts that only their

ratios are essential and that they satisfy five

(equivalent to three independent) quadratic
identities of the form oia{p) = 2(pffp)t + pfiiptr
+ p$tpr))=o. The circle geometry of space
is not parallel to the line geometry of ordinary
space, but it is parallel, in a fact-to-fact fashion,
to the line and the plane geometries of point
4-space.

Theory of Circles Orthogonal to Sphere.—Two
spheres »«a and nik' (k = i, . . . , 5) are orthogo-
nal when and only when Jmknik' = o\ hence
there are cc ' spheres orthogonal to a given i

sphere. A circle is orthogonal to a sphere when .

and only when any two (and hence all) of its



GEOMETRY, MODERN ANALYTICAL

generating spheres are orthogonal to the sphere.
There are, accordingly, oo ' circles orthogonal
to a given sphere. A one-to-one correlation

subsists between such circles and the lines of
space. If, in the assemblage of spheres orthogo-
nal to a g'.ven sphere, four mutually orthogonal
spheres be taken as fundamental or coordinate
spheres, any equation ^'n/w^. = o (fe = i , . . . , 4)
will represent a sphere of the assemblage, and
conversely. Hence a pair of such equa-
tions will define a circle orthogonal to the
fixed sphere, and conversely. It is imme-
diately plain that the coordinates of the
circle regarded as element of the assemblage
of circles orthogonal to a given sphere are

analytically precisely the same as the line

coordinates of space. Hence the geometrj' of
such a circle assemblage is analytically identical

with line geometry. The first chapters of

such a circle geometry are found in the doctor's

dissertation (at Columbia University, 1904),
<The Geometry of Circles Orthogonal to a
Given Sphere,' by Mr. C. S. Forbes.

Bibliography.—The literature of line geom-
etry and allied theories is extensive and is

rapidly increasing. In addition to the fore-

going citations, may be mentioned the follow-

ing works, which together with further cita-

tions contained in them constitute a complete
bibliography of the subject: Cayley, 'On the
Six Coordinates of a Line' (Collected Papers,
vol. 7); Klein, 'Einleitung in die hohere
Geometrie' and various memoirs by him in

vol. 5 and subsequent voluines of Mathe-
matische Annalen; Koenigs, 'La geometrie
r^glee et ses applications' (^Annales de la

Faculie des Sciences de Toulouse, vols. 3
ei seq.); Cosserat, <Sur le cercle considere
comme 616ment gen^rateur de I'espace' (see

preceding reference); Loria, <I1 passato ed il

presente delle principali teorie geometriche';
E. Pascal, 'Repertorio die mathematiche
superiori'; Sturm, 'Die Gebilde ersten und
zweiten Grades der Liniengeometrie,' a syn-
thetic treatise; Pasch, 'Zur Theorie der
iinearen Complexe' (Crelle's Journal, vol. 75);
Study, 'Geometrie der D^-namen'; Jessop,
< Treatise on the Line Complex ' ; ' Encyklopadie
der Mathematischen Wissen.schaften,' vol. 3.

C.^ssius J. Kevser,
Adrain Professor oj Mathematics,

Columbia University.

Geometry, Modern Analytical. No prelimi-
nary stateinent of the signiticance of this title

could be quite satisfactory to any, much less

to all. All adequate sense of its meaning can
be gained only by study of the subject itself;

and in this case, as in that of most other
doctrines, it is better for the reader to end,
than for the writer to begin, by an attempt
at definition. Logically and historically mod-
em analytical geometry is the outgrowth of Car-
tesian geometry (q.v.). The former, while in a
sense it includes the latter as a special case,

avails itself of many principles, processes, and
points of view unknown to the older doctrine.

It is the aim of this article to give a brief account
of some of the modem notions and methods,
with particular reference to the geometry of

the plane. For further information the reader
may consult the articles: Geometry, Carte-
sian; Curves. Higher Plane; Line Geome-
try A.\D Allied Theories; Curves of Double

Curvature, Theory of; Surfaces, Theory
of; Hyperspaces. As to related matter of
pure geometry, see the articles: Geometry,
Elementary Pure; Geometry, Pure Pro-
jective; and Geo.metry, No.n-Euclidean. In
the following, acquaintance with the elements
of ordinary (Cartesian) geometry will be pre-
supposed.

One-dimensional Spaces: Range and Pencil;
Elements at Infinity.—Any geometric entity in

a given space may be taken as generating
element of the space, which is then regarded
as the assemblage of all the elements of the
chosen kind. A space being assumed, its

dimensionality depends upon the choice of
generating element and is the number of inae-
pendent parameters, or coordinates, necessary
for the determination of the element. This
is what is meant, to take the most familiar
e-xamples, by saying that any surface, say a
plane, is two-dimensional, and that ordinary
space is three-dimensional, in points. Any
space being assumed, it is always possible to
select as element an infinity of different kinds
of entities for any one (kind) of which the
space shall have a prescribed dimensionality k.

Thus the plane is two-dimensional in lines

(see below), its dimensionality is 3 in circles,

4 in parabolas, 5 in conies, . . . , while the
dimensionality of ordinary space is 3 in planes,

4 in lines or in spheres (see Line Geometry),
6 in circles, etc. A plane curve may in general
be conceived either as a locus, assemblage of
its points, or as an envelope, assemblage of its

(tangent) lines. In either view the curve
appears as a one-dimensional space, of points
in the former view, of lines in the latter. Of
such one-fold spaces, the simplest, and hence
in a sense the most important, varieties are
the range and the pencil, the former being
the straight line regarded as the locus or
assemblage of its points, and the latter being
the point regarded as the envelope or assemblage
of its lines (the lines through it). Commonly
the line is called the base of its range, and the
point is called the vertex of its pencil. In
passing it may be pointed out that if a pair
or triplet, ... of points (lines) be taken as
element of the line (point), the line (point)
appears as a space of 2, or 3, . . . dimensions
in such pairs, triplets, . . .

Let V and b respectively be any pencil and
range. The plane being supposed Euclidean
in respect to parallels (see Non-Euclidean
Geometry), V contains a single line parallel

to b. Plainly, through any (finite) point of
b there passes one and but one line of V;
and. conversely, every line of V, except the
mentioned parallel, passes through a (finite)

point of b. In order to avoid the exception
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and render the one-lo-onc correspondence
complete, a convention is made, namely, that
every range shall be regarded as having one
and but one iufinitcty distant point /^«j, called

the infinite point of the range, and that the
infinite point of any range is identical with
that of any parallel range. Accordingly any
infinite point of the plane is the vertex of a
pencil of parallel lines, and the system of hncs
parallel to a given one constitute a pencil
vertexed at eo . The notion of parallel lines

meeting at « had occurred to Kepler, but
the systematic introduction of the convention
was made by Gerard Desargucs (1593-1662),
thief among the foimders of modem pure
geometry. From that convention it readily
follows, by the theory of similar triangles,

that the (infinite) distances from any two
finite points of a range to its infinite point are
equal. The locus of the infinite points of the
plane is a straight line, called the infinite line

of the plane. As for space, the locus of its

infinite points is a plane. In general the
locus of the infinite points in a point-space
of n dimensions is a point-space of « — i

dimensions. If a range rotate (in a plane)
about one of its finite points, every other point
of the range will generate a circle; the path
of the infinite jjoint being a straight fine, the
latter appears as a circle of infinite radius;

a ;)crfccll)- natural phenomenon, for the curva-
ture, i:r, of a circle of radius r, vanishes for

r = oo.

Non-liomogeneous and Homogeneous Coordi-
nates of Point and Line oj Range and Pencil.—
In a range choose a point O for origin of dis-

tances. Denote by d the distance from O
of an arbitrary point P of the range. Let
x=pd, where the factor p may have any
chosen value whatever. To any value of x
there corresponds a position of P, and con-
versely. Hence x may serve as coordinate of

the elements of the range. If a pencil be
paired with a range as above, x w'ill equally
serve for coordinate of the lines of the pencil;

or, in the latter case, d may be taken to repre-

sent the tangent of the angle made by a vary-
ing line of the pencil with a fixed line o, called

origin of angles. Any point (line) of a range
(pencil) will be represented by a linear ecjua-

tion ax + b = o, the coordinate of the element
being —b:a. Conversely any element is

defined b)' such an equation. In general n
elements will give rise to an equation of Jith

degree in x, and any such equation will repre-

sent n elements. These (points or lines) will

be real or imaginary elements of the range or

pencil according to the corresponding char-

acter of the roots of the equation. All the
erjuations can be rendered homogeneous by
replacing x by the ratio Xiix^ and clearing of

fractions. The quantities o-r, and ax,, a being
any chosen finite quantity called propor-
tionality factor, are described as homogeneous
coordinates of the point (line) of the range
(pencil). The position of the element depends
on the ratio of the quantities, which is the
same as the ratio of the x's, and the element
is accordingly spoken of as the point or line

(x,, ATj). One obvious advantage of the homo-
geneity thus introduced lies in the artistic

quality, notably the sv-mmetry, which it lends

to the analysis; for example, the equation of ?

point assumes the form a,*, +aj*2~°I '" par-

ticular, the eijuations of the origin and P«
are respectively x,=o and x, = o. Obvious
analogous interpretations hold for the pencil.
Indeed it is at once evident that the geometry
of the range and that of the pencil arc analyt-
ically one. The algebra remaining the same,
either geometry passes over into the other
on a mere exchange of notions: point (liri)

for line (point), pencil (range) for range (pencil).

Geometric Interpretation oj Homogeneous
Coordinates.—In case of the range assvm e
two origins O, and O, instead of one and let

them be d apart. These divide the ranpe
into two parts, the short segment between and
the long one (including P^) not between
O, and Oj. Strictlv, any point of the range
other than O, or (5, is between these points,
for the range is a closed figure, but the meaning
of the preceding sentence is sufficiently clear.

Let it be agreed that a point in the shorter
.segment is on the positive side of both O's,
whence, naturally, a point in the longer seg-

ment will be on the positive side of the re-

moter, and on the negative side of the nearer,
O. Denote by rr, and x, respectively the dis-

tances of any point P from O, and O,. For
any P, x, + *„ = 3. To any pair of x's satisfying
that relation there corresponds a point, and
conversely. Hence the homogeneous coordi-
nates ax,, ax, of a point of a range are the
distances (multiplied by any finite constant)
of the point from two chosen fixed pciints.

Analogously for the pencil, where, however,
distances are replaced not by the angles but
by the sines of the angles made by the variable
line p with two fixed lines o, and o, and where
it is understood that an angle and its vertical
angle are one and the same angle.

Anhartiioitic Ratio.—The ruling notion in the
doctrine of the range (pencil) is the anltar-

v.onic (double or cross) ratio of four elements.
If .r„ Xj, X3, Xi be any four numbers (say any
four values of a continuous variable x),the

expression {x,—x,-X3— Xi):(x,—xz-Xt—x,) is

called the anharmonic ratio of the four values
taken in the order .t,, x^, X3, x,, and is con-
veniently denoted by the symbol (x,x^3X,).

If a one-to-one correspondence be established
between the continuum of .r-values and the
elements of a geometric continuum, the notion
of the anharmonic ratio of any four x-values
may be and is associated with the correspond-
ing four geometric elements, as the points of a
range, the lines of a pencil, the planes of an
axal pencil (assemblage of all planes containing
a same line), and so on. The order of the ele-

ments is essential. The 24 possible per-
mutations of 4 elements yield six (in general
distinct) values of their anharmonic ratio.

The exchange of two alternate elements, as
X. and x,. inverts the ratio. Thus, if (x^x^iXt) = r,

then {x,XiX3X,) = i:r. To exchange two con-

secutive elements, as x, and Xi, takes the
complement of the ratio to i. Thus (x,XiX^,) =
I — r. The six values are r, 1 :r, i — r, 1 :(i —r),
(r-i):r, r:(r-i).

Geometric Interpretation of Anharmonic Ratio
in Range and Pencil.—Let x,, x,, Xa, Xt be
the distances of the points P,, P„ Pz, Pt of a
range from the origin. Then x^—x,, Xi — x,,

x,—X3, Xa — x^ represent, in si.gn and magnitude,

the distances PJP^, P»P,, P^Pi, P4P,. Hence
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(r r r:,r.'\ ^(P PJ^J^.) =the ratio of the dis- joined with a same pencil are said to be in
{XyX^r^x,) (i-,r-^3r4)

perspective; the vertex of the pencil is called

faitce ratios P^P„:P^3 and PPt-.PiPz- In the centre of perspective. Also too pencils

case of a pencil, if the x's denote the tangents (pig. 3) conjoined with a same range are said

of the angles a^, a„, as, at made by the lines to be in perspective; the base of the range

fi. p2' P^' P* with the origin, or fixed line, o, jg named axis of perspective. If a range and a
chen x^—x^, . . . are the tangent differences pencil are conjoined and if P,, P^, Pa, Pi be

tan a, -tan a^, . . . , and {x^x^x^x,) ={p\p2p3pi) = any four points of the range and ^,, f„ p,, p,.

jftan a,-tan a:j)(tan 03 —

t

an a,')\ :l(tan O; —

t

an are the corresponding lines of the pencil, then,

«3Htan a4 -tan «,)!=! (sin a, - a,) (sin a, -a,)\: by definition of anharmonic ratio, {P,P^^t) =
, •

—
N^ —M ti,o .yniin nf the {Pip2piPi) ' ^ theorem which m another form

i(sm «,-«3)(sin_a.-a5)i^lic raiw of_the
^^^^^^j.-^^^^^ ^^ p^pp^^ (about 300 a.d.). It

s'ne ratios (sin p^p„} :(sin p^pz) and (sm pipi) . follows that corresponding anharmonic ratios of

(sin pipi), where pipK means the angle between any two perspective ranges (pencils) are equal.

Pi and pK reckoned from the former to the If the elements of two ranges or pencils or

latter. a range and a pencil be paired in such way
Special Relations of Four Elements.—These that corresponding anharmonic ratios are

correspond to equalities among the six anhar- equal, the two systems are said to be de-
monic ratios, and conversely. By equating r jective. Obviously, if the anharmonic ratio-

in succession to each of the other ratios, the of four elements of which three are known
following special values of the ratios are be given, the fourth element is uniquely-

found: 1, — I, o, M , 2, J, w, and iu', the last determined. It follows that any two pro-

two being the imaginary cube roots of — i. jective systems can be placed in perspective.

If r = i, the six values are i, i, o, o, k
,
m

; -po place two projective ranges Pi, P,, P3. P,.

if r=— I, the six are- 1,— i, 2, 2, i, J; ..., and P,', P/, P3', P/, -, in perspective,

if r = u) or u)' , they are u>, w, 10, ui\ u' , ui'
; it suffices to place P^ on P/ and to take for

finally, if r = o or co , the six values are o, perspective center the common point of the

00, I, 00, I, o. The special relations accord- lines joining P, to P„' and P3 to P3'. Simi-

in'gly fall into three cases, viz., r=i, r=-— i, larly for two projective pencils.

r = u>. If r = i, either .t, =^3 or x,=Xi, i.e., fhe Anharmonic Ratio as Coordinate.—'Let

two of the points (lines) coincide. Hence this (^abcx) =r be the anharmonic ratio of four

case is called the coincident case. If r=— i, elements of which a, b, c are fixed and x is

then, if 5, and s^ are the intervals into which variable. To each value of x, i.e., to each

the range (pencil) is divided by a pair of point (line) of the range (pencil), there corre-

altemates, one element of the remaining pair sponds one value of r, and conversely. Hence
is in 5, and the other is in 5,; the pair .r,, Xi the anharmonic ratio r may be taken as coordi-

is said to be harmonically related to the pair nate of the point (line) of a range (pencil),

v„ .V4; and converselv. In particular if one referred to three arbitrarily taken fixed points

oi the points bisects the finite segment ^j (lines) of it. Now, (x i o x)=x; hence, if x
the alternate point bisects the other segment in case of a range denote distance from the

5„ i.e., it is the infinite point of the range, origin, it appears that the ordinary distance-

And if one line bisects the angle 5,, the alter- coordinate of a point is its anharmonic ratio

nate line bisects the supplementary adjacent referred to the infinite point, the point i

angle s^. The case, r=— i, called the har- and the origin, of the range. Similarly, if for

monic case, is of great importance, leading to fixed lines be taken two perpendicular lines

the theory of involution; all point (line) pairs (of which one is the ordinary origin) and the

of a range (pencil) that are each harmonic bisector of their angle, the anharmonic ratio

(conjugate) to a fixed pair are said to con- of those lines and a (variable) fourth line is-

stitute an involution of points (lines.) The the tangent (coordinate) of the angle of this

case, r = io, is called eqiiianharmonic (by Une and the origin. The anharmonic ratio is

Crernona) because the six values fall into two thus seen to be the coordinate par excellence

triplets, instead of three pairs, of equals, of the element of any one-fold continuum.

This case serves as a door for the entrance of Linear Transformation.—The importance of

imaginarv elements into the geometry of the the anharmonic ratio in the theory of simple

range (pencil), for obviously four real points continua comes clearly to view in connection

(lines) cannot have an imaginary anharmonic .^^ith the linear transformation of them. The
ratio. general equation of such transformation is

Conjoined Range and Pencil.—From any line x' = {ax + b):{cx + d). To any point (line) x
a range is cut by any pencil, as in Fig. i. If corresponds one point (line) x' . Viewing the

the elements be paired so that each line transformation as an operation on all the ele-

ments at once, we say that each element x is

transformed or converted into an element-.r'.

Obviously the range (pencil) is converted into

itself as a whole, the arrangement of the ele-

ments being in general changed. It is plain,

too, that the transformation can be used to
pair the elements of a range (pencil) with those

of a pencil (range) or to pair two ranges or

two pencils. The three independent ratios of

p pie 3
the coefficients a, b, c, d are the parameters

of the transformation. Hence there are 00

»

corresponds to the point it passes through, transformations. Any two of them, are equiva-

the range and pencil are said to be in perspective lent to a third, and so they constitute a groupf

or to be conjoined. Two ranges (Fig. 2) con- (see Groups, Theory of); and the parameters.
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can be so determined as to convert any specified

taree elements into three specified elements.

It' .r,, X,. Xi, Xi be any four elements of a system
(range or pencil) and if x/, x,', Xz', x,' be the
correspondents of the same or other system
of the same or the other kind, then (x^x^ax,) =
{x^'x.'xs'Xi); i.e., the anharmonic ratio is an
absolute invariant (see Lvvariants) under
every transformation of the group. It is this

property of invariance that lends the anhar-
monic ratio its great importance in geom-
etry. Because anharmonic ratios are pre-

served by it, the linear transformation is

called projective: any two systems paired by
it are projectively related. Every trans-

formation of a system into itself leaves two
elements fi.xed. These are found by writing

X for .x" and then solving for x. The fixed

elements, variousl;- called the poles, foci,

doitble or conjugate elements, of the transforma-
tion, will be real and distinct, coincident or
imaginary, according as the discriminant,

D ={J—a)' + 4bc, is positive, zero, or negative;
and the corresponding transformations are

described respectively as hyperbolic, parabolic,

and elliptic,—distinctions that cannot be here
further pursued. In homogeneous coordinates
the linear transformation is defined by the
pair of equations /).r,' =0X1+6X2, /o.r/ =c.r, +(ix,.

Range and Pencil; Dual Elements of the Plane.

—Hitherto we have been mainly concerned
with the line and the point (the range and the
pencil) considered in themselves. These one-
dimensional spaces are now to be viewed as
elements of a twofold space, the plane. In
Cartesian coordinates the equation of the line

is .-l.v +By +C =0, or ux + vy + 1 =0. The equa-
tion, which represents the line as a range of

points (r, y), contains tuv parameters u and v,

which determine the range, or line. Hence the
plane is two-dimensional in ranges (lines) as
well as in pencils (points). Since one and but
one line is determined by any pair of values
of u and v, u and v may be employed as coordi-

nates of the line. We may speak of the line

(«, v) as of the point (x, y). If « and v vary
and X and y do not, the equation represents the

point (x, y) as a pencil of lines (ii, f). We have
here simple illustrations of three important
principles of modem analytical geometry. As
the equationof the line contains two independent
parameters, we conclude that the plane is

two-dimensional in lines. The dimensionality
of any space in an element is always the

number of independent parameters involved
in the general analytic representation of the
element. This principle of "enumerating con-

stants* to determine questions of dimensionality

is one of many principles introduced into ana-

lytical geometry by Julius Plucker (1801-
186S). Another is that of multiple interpreta-

tions of equations. Thus we have seen that

a same equation may be interpreted to repre-

sent now a point and now a line. Another
great principle is that of duality or reciprocity

introduced into a>ialytical geometry by Plucker,

though it was before employed in pure geom-
etry by Poncelet (178S-1867) and his contem-
porary Gergonne, to the latter of whom geo-

metric nomenclature is indebted for the word
duality. Two elements e and ^' of a given space

are dual elements of it when its dimensionality

is the same in both and when the analytic rep-

resentations of e and e' are identical in form.

Thus the point and the line (more properly,
the pencil and the range) are reciprocal ele-
ments of the plane. The analogues for space-
are the point and the plane, the equation
ux+vy+u^z + i=o representing either a plane
(h, V, II') as a field of points or a point (x, y, :)
as a sheaf (bundle) of planes. The mentioned
reciprocity of the point and the line is imme-
diately evident in such familiar pairs of propo-
sitions as: two points (lines) determine a
line (point); three points (lines) determine
three lines (points). In general, to any propo-
sition about points (lines) corresponds an
immediately derivable proposition about lints

(points). So arise two parallel geometries of

the plane, or, say, two reciprocal aspects o(

one geometry. The two algebras are one.
dually interpretable. Using two variables, as
6, )j, to denote either point or line, any e(|ua-

tion /(i, ))) =0 w'ill represent either a curvs
as an assemblage or locus of points or a cur-'o

as an assemblage or envelope of lines (tangents)
The degree of the equation is called the order

of the locus, i.e.. the number of points common
to it and an arbitrarv range, and it is called

\(^,^^v'',)

I; 07 ^, = o||0

Fig. 4.

the class of the envelope, i.e., the number of
lines common to it and an arbitrary pencil.

The two curves are in general not the same.
But every curve, the point and line excepted,
is concci\able as both a locus and an envelope
and may at once be doubly generated as such:
i.e., by the figure of a point and a line through
if so moving that the line is continuously
tangent to the point's path at the point; such
twofold genesis being another conception due
to Plucker. Accordingly a cur\'e has a point
equation and a line (tangential) equation.
For example, the ordinary point equation of the
circle, centre at origin and radius r,isx' -I- j'' = r-;

the line equation is r'(_u' +v') = i. These are

of the same degree, exemplifying the fact that
every curve of second order is of second class,

and conversely. In general, however, the order
and the class of a curve are not equal; for

example, the cur\-e whose point equation is

x'+y^ + r =0 has for line equation the sextic,

u^ + v'— 2(_u'+u'v'+v') + 1 =0, and is accord-
ingly of order 3 and class 6.
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Homogeneous Foint and Line Coordinates and
their Geometric Interpretation.—By replacing x
by x^-.Xz, y by x,:x3, u by f, :f3, and v by fj; fa,

all equations of loci and envelopes may be
rendered homogeneous. In particular the
equation of the line (point) becomes f,a:, 4- f^-r,

+ C3.r =o. The three c's {x's), or arbitrary

multiples /lift (n^xj) of them, on whose two
independent ratios the line (point) depends,
are called the homog^neoits coordinates of tlie

line (point). Such coordinates admit of various
closely allied interpretations of which the
simplest is that. Fig. 4, in which the x's (f's)

are the distances of the point (line) from the
sides ''vertices) of an assumed fundamental tri-

angle, or triangle of reference, signs being so
determined by convention that a point within
the triangle is on the positive side of the three
sides and that any two of the f 's agree or do
not agree in sign according as the correspond-
ing line does not separate or separates the corre-

sponding vertices. Such coordinates are often
called triangular or trilinear. Plainly, they
may b • replaced by arbitrarily chosen multi-
ples o .hem The .r's (c's) are, of course, not
indepeiident. If J denote the area of the
triangle and a,, Oj, a, the lengths of its sides,

the distances x satisfy the identity a,.r, + a^r, +
a~X2 = ^J. An analogous identity connects the
$ s. The x's and the f 's need not be referred

to the same triangle, but when they are (and
that is generally the most convenient conven-
tion) , the foregoing equation of the line (point)

signifies also that the line and point it repre-
sents are united in position. Homogeneous
coordinates were first employed, from mechan-
ical motives, by Mobius in his < Barj'centrischen
Calcul,' i82 7,^nd by Pliicker. from geometric
motives, in his < Analytisch-geometrischen
Entwickelungen,* 1828. The artistic and eco-
nomical device of denoting several coordinates
by a single letter distinguished by subscripts
was introduced by Hesse (1811-1S74). whose
<Analytische Geometrie des Raumes,' 1861,
remains a model of elegance.

The Method of Abridged Notation, and the

Conies.—-This powerful method, simultaneously
and independently introduced into geometry
by Pliicker (cf. <E 'wickelungen,' above) and
by Bobillier (Ann 's de Gergonne, vol. 18,
1827-8), consists primarily in denoting by a
single letter the ;ft-hand member of the
equation of a curve or surface, whence the
curve or surface is represented by placing the
letter equal to zero. The advantages of the
method, as combining ideally with the method
of parameters and as greatly economizing at
once both physical and intellectual energy,', are
obvious. For an illustration, let P«s.v,»f,

+

Xj'fj+.ra'fs and L«'= ?,«.i;, +C2».rj + f.,»r3, then
the equations P«= L» = o will respectively
represent a point a lu a line. If P'=o and
P" = be two points, their range is represented
by P' +).P" =0, definite points of the range
corresponding to definite values of the param-
eter X\ in like manner the pencil determined
by two lines L'=o and L"=o is'L' +XL" =0.
In general the points (lines) common to any two
loci (envelopes) C'=o andC"=o are common
to all the loci (envelopes) of the familv C +XC"
= 0. If X' =(a}.+b) .(cX+d), the two pencils.
L' +XL" =0. L'" +X'Uv = o, are projectively
related. Any pair of corresponding lines
detennine a point. By elimination of X and X',

Vol. 7—30

the equation of the locus. Fig. c, of all such
points is found to be aL'Liv — bL"Uv— cL'L' ' +

C^AT^
'L+Ai:=o

Fig. s.

dL"L"' "O. This being of second degree in
point coordinates, the locus is of second order,
a conic containing the vertices of the given
pencils. Reciprocally, the envelope, Fig. 6.

P+/\p=o

Fig. 6.

aP'Piv-bP"Piv-cP'P"'+dP"P"' = o, of the
lines joining corresponding points of two pro-
jective ranges, P' + XP" = 0, P'" + X'Piv = o, is of
second class, a conic touching the (bases of)

the given ranges. The number and species of
the conic depend on the ratios of the constants
o, b, c, d. Obviously there are x ' loci of sec-

ond order (envelopes of second class) passing
through two given points (touching two given
Hnes).

Near-lying subjects such as the general conic,
systems of conies, poles and polars, trans-
formations, the circular points at infinity, circle

and other geometries of the plane, cannot here
be broached, much less the corresponding
subjects in space.

Bibliograplty.—In addition to the works
above cited, the following may be named as
those which render the subject most readily
accessible: Charlotte A. Scott. 'An Introduc-
tory' Account of Certain Modem Ideas and
Methods in Plane Anah'tical Geometr\->;
Fiedler's German edition of Salmon's 'Conic
Sections* and < Geometry'' of Three Dimen-
sions'; Lindemann's <Vorlesungen iiber Geome-
tric von Clebsch' (also in French, by Benoist).

Cassits J. Keyser,
Adrain Professor of Mathematics,

Columbia University.

Geometry, Non-Euclidean. The primitive
meaning of Non-Euclidean Geometry was the
system which follows from the denial of Euclid's
Postulate: "Through a given point there is

not more than one parallel to a given straight
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line.* when all of Euclid's other assumptions,
explicit and unconscious, are retained.

It has sometimes been used in the sense of
what Bolyai called Absolute Geometry and
Lobach6vski Pangeometry. namely, the system
which simply dispensed with the above Euclid-
ean Postulate, using neither it nor any contrary
assumption; undifferentiated, therefore, as be-
tween Euclidean and primitive non-Euclidean.
When Euclid's tacit assumption, "the straight

line is infinite,* is also dispensed with, we
have Meta.geometry.
When this tacit assumption is denied, we

have two new systems, to which the name
non-Euclidean was immediately extended.

At present, by a non-Euclidean geometry is

meant any system of geometry which, while
differing in essential particulars from that of
Euclid, is nevertheless in accord with ex-
perience and experiment, within the limits of
the errors of observation. The space in which
such a geometry is true is a non-Euclidean
space.
The easiest way to get an appreciation of

non-Euclidean geometry is to begin by follow-
ing its early development historically.

The promise of its birth goes back almost to
Euclid's very day, for it arose from endeavors
to improve his treatment of the theory of
parallels, which was the one point where his
wonderful Elements had been criticised from
antiquity. The attempts of Proklos and
Claudius Ptolemseus to improve on Euclid here
have been preserved to us. They were the first

of a long line of geometers of every rank who
have toiled over what they thought a blemish.
Such attempts may be classihed under the

three following heads:
I. The Substitution of a Different Definition

of Parallels.—Euclid's own definition was: Two
parallels are coplanar straights with no common
point. It remams to this very day the only
good definition of parallels for elementary
geometry. The introduction of infinity in

tnodem geometry gives its characteristic defi-

nition due to Desargues. 1639: Parallels are
straights on a common point at infinity (figura-

tive point). This has the advantage (i) of
being freed from the necessity of specifying
coplanarity, and (2) hence of giving an exact
analogue for planes: Parallel planes arc planes
on a figurative straight ; (3) of being wholly
positive instead of chiefly ne.gative; (4) of

giving the dual in the plane of the fundamental
"2 points determine a straight,* namely,
"2 straights determine a point." and hence
the inestimable advantages of duality for the
plane, including the doctrine of poles and
polars.

But so tar was the explicit use of infinity

from being considered allowable in elementary
geometry, that Borclli in 1658 objected to
even so much of infinity as is implicit in

Euclid's phrasing of «with no common point,"
namely, " and which being produced ever so
far both ways do not meet," and so proposed
as substitute: Parallels are straights with a
vommon perpendicular

vjeminos (about 100 B.C.) had defined paral-
lels as straights every\vhere equidistant, but
Giordano da Bitonto (1680) saw that this pre-
supposed the assumption of Clavius, 1574, that
a line coplanar with a straight and everywhere
equidistant from it is itself straight; so using

a figure found in Clavius, made by joining
together the ends of two equal per[iendiculars
to a straight, he tried to prove this join every-
where equidistant from the straight. This
very figure reappears in Saccheri, of whom
more anon.

Another definition is, Parallels are straights
having the same direction. This also is won*
than worthless.

2. The Substitution of a Different Postulaic.—
Of these the most famous is due to \V. Ludlani,
fellow of Saint John's College, Cambridge, who,
in his <The Rudiments of Mathematics' (1794),
says: " The 12th axiom is not properly an axicm;
but, instead of it, you may substitute the
following simple proposition. Axiom: Two
straight lines meeting in a point, are not both
parallel to a third line. " This axiom has been
persistently attributed to Playfair, despite the
fact that he explicitly credits it to Ludlam in

a note in his Euclid, on Prop. XXIX, where he
says: "This axiom has been assumed by others,
particularly by Ludlam, in his very useful
little tract entitled 'Rudiments of Mathe-
matics.' "

Other famovis alternative postulates are those
of Wallis, 1663: *To any triangle another tri-

angle as large as you please can be drawn which
is similar to the given triangle"; of Saccheri.
"There is a triangle whose angle-sum is two
ris^ht angles"; of Bolyai, F.: "Every thret
points are costraight or concyclic."

3. The Attempt to Deduce Euclid's Postulate
from his Other Assumptions.—The most famous
is by Saccheri in his book 'Euclid Vindicated
from E\-ery Fleck' (Milan, 1733).

Ostensibly this is simply a very long demon-
stration of Euclid's Postulate bj' the indirect
method, rcductio ad absurdum. Denying this
postulate and assuming a contradictory postu-
late together with all Euclid's other assump-
tions, if contradiction follows, this contra-
dictory postulate is disproved. If thus the
only possible alternatives to Euclid's Postulate
are disposed of, it is demonstrated.
On the surface, then, it seems that Saccheri

supposed himself to have proved the indemon-
strable postulate.

If so, he has no claim to be the discoverer
of non-Euclidean geometry. But upon a
profoundcr study of his marvelous work, the
suspicion comes that he knew the logical and
mathematical truth of one at least of his non-
Euclidean hypotheses and the consequent fini:l

and eternal indemonstrability of Euclid's
Postulate. In that case, he cherished his work,
just as we do, not for its fallacious conclusion;
neces.sitated to get for his book the imprimatur
of the Inquisition and of the Society ot Jcsi;s,

Saccheri being a Jesuit, but for the beautiful
non-Euclidean results which immortalize it.

The angles at the extremities of two equal
perpendiculars are equal and either right,

obtuse, or acute. These are Saccheri's three
hypotheses: the hypothesis of right angle, the
hypothesis of obtuse angle, the hypothesis of

acute angle.
The first is Euclid. The last is the primitive

non-Euclidean geometry.
This was consciously discovered by Schwei-

kart in 181 2 at Charkow, communicated tc

Bessel, and in 1818 a written statement of \*

sent tc Gerling which he was aftern-ards pckcd
to transmit to Gauss. He did so, and tlius.
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this precious doctunent, the first published
(not printed) non-Euclidean geometry, is still

preserved. (Translated by Halsted, 'Science,*

X. S., Vol. XII, pp. 842-846,) Two of its

theorems are: (a) The siun of the three angles
in the triangle is less than two right angles;

(6) This sum becomes smaller the more con-
tent the triangle encloses.

The first to print a non-Euclidean geometry
(1829-30) was a Russian-Lobachevski, pro-

fessor of mathematics in the new University
of Kazan.

In place of Euclid's Postulate he substitutes

the following, which directly contradicts it:

"All straight lines which, in a plane, radiate

from a point, can, with reference to any given
straight Une in the same plane, be divided into

two clasess—into cutting and not cutting. The
boundary lines of the one and the other class

are called parallel to tlie given line. »

If the length of the perpendicular from the
given point to the given straight line be p, the
acute angle it makes with either of the two
parallels is denoted hyW^p). With a suitable

choice of the unit of length, tan h'n.(p) =e-P.
Lobachevski never claimed to have dis-

covered the non-Euclidean geometry before

1S26, and the tell-tale title of his paper of

1826, 'Exposition succincte des principes de
la Geometrie avec une demonstration rigoreuse

du theoreme des parallels,' has never been ex-
plained.
Even in 1837 in Crelle's Journal he made the

mistake of calling his discovery "Geometrie
Imaginaire."
How different the brilliant young Hungarian,

John Bolyai, who in 1823 had written to his

father Bolyai Farkas (Wolfgang Bolyai): "I
have discovered such magnificent things that
I am myself astonished *at them. It would be
damage eternal if they were lost. From
nothing I have created anotlwr wholly nezv

world. "

His brief exposition of this new world, with
tho same unflinching recognition of its .momen-
tous importance, he calls "The Science Abso-
lute of Space. " It is the most extraordinary two
dozen pages in the history of human thought.
It was published in 1831 as an appendix to the
first volume of a work by his father.

In this tiny appendix, with unparalleled
boldness and power, the young Magyar hero
squares the circle in Bolyai space, shows that
the area of the greatest possible triangle (which
has all its sides parallel and all its angles zero)

is -j', where i is what is now called the space
constant, shows how through a given point to
draw a parallel to a given straight, and how
to draw a perpendicular to one arm of any
acute angle which shall be parallel to its other
arm.
To get a sharp idea of this primitive non-

Euclidean geometry, which may be named
after either Lobachevski or Bolyai, contrast a
few of its theorems with some of Euclid's:

Proposition 32, Book I of Euclid, is that the
sum of the angles in every rectilineal triangle

is just exactly two right angles. In Bolyai
geometry, on the contrary, the sum of the
angles in every rectilineal triangle is less than
two right angles.

In the Euclidean geometry parallels never
approach. In this non-Euclidean geometry
oarallels continually approach.

In the Euclidean geometry all points equi-
distant from a straight line are on a straight

line. In this non-Euclidean geometry all

points equidistant from a straight hne are on a.

curve called the equidistantial.
In the Euclidean geometry the limit ap-

proached bj' a circumference as the radius
increases is a straight line. In this non-
Euclidean geometry tJiis limit is a curve called
the oricycle. Thus the method of Kempe's
book, 'How to Draw a Straight Line,' would
here draw not a straight Une, but a
curve.

In the Euclidean geometry, if three angles
of a quadrilateral are right, then the fourth
is right, and we have a rectangle. In this non-
Euclidean geometr)', if three angles of a quad-
rilateral are right, then the fourth is acute, and
we never can have any rectangle.

In the Euclidean geometry two perpendicu-
lars to a straight line rcmam equidistant. In
this non-Euclidean geometry two perpendicu-
lars to a straight hne spread away from each
otlwr as they go out; their points two inches
from the straight line are farther apart than
their points one inch from the line.

In the Euclidean geometrv' every three points
are either on one straight line or on one circle.

In this non-Euclidean geometry there are
triplets of points which are neither costraight

nor concyclic. Thus three points each one
inch above a straight line are neither on a
straight line nor on a circle.

In 1867, after Riemann's death, was pub-
lished an inaugural lecture he had dehvered
in 1S54: 'On the Hypotheses which are at the
Foundation of Geometry.' Here occurs for the
first time the extraordinary advance that the
straight line may be closed and finite; that
space though unbounded may still be finite,

that, for example, a finite number of our
common building bricks might be written
down which might be more than our universe
could contain. This at once gave Saccheri's
"hypothesis of obtuse angle" equal standing
with his other two, giving a new genus of
non-Euclidean geometry", the Riemannian,
with two species, the elliptic and the spheric.

These varieties of Riemann's space are also

called the polar and antipodal forms of elliptic

space, Euclid's space being called parabolic,
and that of Bolyai and Lobachevski hyperbolic,

space. Riemann gets his profound hold of this

matter with the aid of two fundamental con-
ceptions, that of a manifold, and that of
what he called the measure of curvature of a
continuous manifold having flatness in its

smallest parts. This phraseology, especially

the use of the word curvature, proved un-
fortunate, misleading philosophers and even
mathematicians into supposing non-Euclidean
spaces curved and necessarily contained in

Euclidean spaces. How far this is from being
the case is shown by the beautiful "Theorem
of Barbarin": "Each of the three spaces,
Euclidean. Lobachevskian , Riemannian, con-
tains surfaces of constant cur\'ature of which
the geodesic lines have the metric properties
of tihe straight lines of the three spaces.

»

Riemann himself created point-manifolds with
measure of curvature not zero utterly n-ithout
reference to anything not contained in the
manifold itself. Hence to avoid all appearance
of implying for non-Euclidean spaces a cur\'a-
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ture in Euclidean space, the phrase space-
constant serves, it being equal to the reciprocal
of the square root of Riemann's measure of
curvature.
Lambert in his 'Theorie der Parallellinien*

(1766), showed that Saccheri's 'hypothesis of
obtuse angle* holds on a sphere, and to-day

Eure two-dimensional spherics is not only the
est Euchdean analogue of a Ricmannian

geometry, but inversely the geometry of two-
dimensional antipodal kiemannian space gives
the best insight into Euclidean spherics and
spherical trigonometry. These reciprocal ad-
vantages will be found utilized in Chapter XV,
Pure spherics, of Halsted's 'Rational Geome-
tr>',* which may be taken as the simplest,
most detailed, most complete Ricmannian
geometry in print.

But it must not be supposed that the sur-
face of a sphere is a plane of antipodal Ric-
mannian space. They have the same internal
relations, abstraction made of all points not on,

that is, in them. To realize how tremen-
dously different they are in other respects, you
have only to recall that the sphere has a triple

infinity of points within it, including the center,
while the antipodal Ricmannian plane has no
points within it, no points toward which it is

concave.
In the polar form of Ricmannian space two

coplanar straight lines always intersect once
and only once. A complete straight line does
not divide a plane; a plane docs not divide
space, it is unilateral. In this space alone do
we have complete, absolute point and plane
duality.
Another genus of Euclidean analogues of

non-Euclidean spaces was obtained by Klein
by a variation 01 the absolute in Caylcy's pro-
jective metrics. The coordinates employed in

the projective foundation of metrics must be
defined non-metrically. This is accomplished
by means of the pure projective geometry of

von Staudt founded on his famous quadri-
lateral construction, by which, entirely without
any metrical presuppositions, order is assigned
among the points of a line. This Cayley-Klein
translation of non-Euclidean systems furnished

a final proof that no logical outcome of a non-
Euclidean geometry could ever be self-con-

tradictory, since any self-contradiction in a
non-Euclidean system would be but a like

self-contradiction in the Euclidean sy.stcm.

Another equally sweeping but much simpler
proof of this on the same principle is given by
Poincar^ in his remarkable book, 'Science and
Hypothesis.

'

To the genius of Ilelmholtz is due the con-
ception of studying the essential characteris-

tics of a space by a consideration of the move-
ments possible therein. Felix Klein it was
who first called the attention of Lie to this

work of Helmholtz, and pointed out its con-
nection with Lie's group-theory. In 1886 Lie

gave briefly his weightiest results. The whole
investigation, publi.shed in Vol. Ill of his

'Theorie der Transformationsgruppen,' 1893,
was in 1897 awarded the first Lobach^vski
Prize, a great recurring prize founded at Kazan
by contributions from all over the world in

honor of the Russian creator of the first non-
Euclidean geometry, if Hungan,' had a man
like Vasiliev of Kazan, she too would be
honoring herself by marking with a Bolyai

Pnzi- her pn<le in the greatest idea which ever
originated in a Magyar brain.

Lie proves that free motion in the strict

meaning of the word can happen in three and
only three spaces, namely, the traditional or
Euclidean space and the two kinds of non-
Euclidean space, a Bolyai space, a Riemann
space, of which latter there are two species.
These four are thus the only spaces allowing
free motion as a whole.
A new genus of non-Euclidean spaces, forms

of space which do not allow free motion as a
whole, called by Killing the ClifTord-Klein
spaces, may be said to have arisen from Clif-

ford's unbounded surface of finite extent and
zero cun-ature, whose connectivity and geome-
try are those of a plane Euclidean parallelo-
gram whose opposite sides correspond point
for point, these opposite pairs being considered
as one point. The connectivity is that of an
anchor-ring.

In this the mo\'ing on itself of the closed
surface in its totality is sharply restricted,
while the movements of a comparatively small
area on the closed surface remain unrestricted.
Clifford's surface is the locus in the polar form
of Ricmannian space of the point whose per-
pendicular to a given straight is congruent to
a given sect, that is, of points at a constant
distance from a given axis. This locus is a
ruled quadric surface. The joins of the corre-
lated points of two projective ranges whose
bearers are not coplanar form a « ruled system "

or regulus of straights no two coplanar. For
were two coplanar, then two points on the bearer
m and two on the bearer w. would all four be
on this plane, and so m and >«, coplanar, con-
trary to hypothesis.

Let the straights w, «,, n, be any three of
the elements of a ruled system, and A'^2 any
point on Mj. Put a plane on A'j and the straight
«,, and let its pass with w be called A". The
straight A'A'j cuts n, «,, >i2 all three. Project-
ing the generating ranges of the ruled system
(on the bearers m and >»,) from the straight
A'.Vi (or m;) as axis produces two projective
axial pencils, which having three planes m,n,
HI3M, , »»2H2 self-corresponding are identical.
Therefore every pair of correlated points of the
ranges on »i and m, is coplanar with m^; that
is. tiii cuts even,'- element of the ruled system.
By varying the point A'2 we obtain 00'

straights, all cutting all the 00' straights of
the original ruled system and making on every
two projective ranges. Of the straights so
obtained no two cross, for that would make
two of the first ruled system coplanar. Either
of these two sy.stems may be considered as
generating a "ruled surface," which is the
bearer of both.
Each of the two systems is completely deter-

mined b)- any three straights of the other, and
therefore so is the ruled surface also. From
the construction follows that the straights of
either ruled system cut all the straights of the
other in projective ranges. So any two
straights of either system may be considered
as bearers of projective ranges generating the
other system, or indeed the ruled surface.
On each point of this ruled surface are two and
only two straights lying wholly in the surface
(one in each ruled system). The figure of two so
united ruled systems, due to Monge. is one of the
most noteworthy creations of modem geometry.
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In Clifford's surface any tn-o of the elements
of the same ruled system have an infinity of
common perpendiculars all congruent, as have
slso any element and the axis of the surface
Cliilord called all the elements of the same
ruled system ^parallel ' to each other and to the
axis.

Generalizing, a transformation in this polar
space of three dimensions in which all straights

of a certain straight-congruence remain fixed

while any point is displaced along the straight

of the congruence on which it Ues is called a
translation, and the straights of the congruence
".re called Clifford Parallels. From any point
)f either of two Clifford parallels a common
perpendicular can be drawn to the two, and
ill such are congruent. Moreover, if a straight

cut two Cli'iford parallels, the corresponding
angles are congruent.
The CliifJrd parallels are of two kinds, accord-

ing as the generators of the fundamental
quadric which determine them are elements of
one or the other of the two ruled systems of

the quadric. Similarly translations are to be
distinguished as of two kinds. Two successive
translations of the same kind are equivalent
to a translation, but two translations of differ-

ent kinds are not equivalent to a transla-
tion.

From these considerations we get, even
when the measure of curvature is taken as
zero, by the side of ordinary Euclidean space
three other types or species of the genus
Clifford-Klein space, given by the use of
translations alone. These may be studied from
the Euchdean geometry: i° Within a parallele-
piped with three finite edges; 2° Within a
parallelopiped one of whose edges becomes
infinite; 3° Within a parallelopiped two of
whose edges become infinite.

In the Clifford-Klein space corresponding to
1°, geodesies may have the finite length
la+mb + nc, where a, b, c are the lengths of
the edges of the parallelopiped and /, m, n
are any three relatively prime integers. Geo-
desic surfaces may be like a plane, a cylindric,
or an anchor-ring surface.

If, finally, the same considerations be applied
to the case where the measure of curt'ature
is a negative constant, there results an infinity
of varieties corresponding exactly to the con-
figurations considered by Poincare and Klein
in the theory of automorphic functions. The
great importance of the Clifford-Klein space-
forms rests upon this, that they show with
especial clearness what a mighty difference it

makes whether we, from the beginning, as-
sume the geometric axioms as valid for space
as a whole or merely for an every way bounded
piece of space. In the first case we obtain,
besides the Euclidean, only the three now
well-known non-EucHdean space-forms. In
the second case appears also a manifold, at
present not yet dominated, of different space-
forms, new non-Euclidean universes.

Bibliography.—A bibliography of non-
Euclidean literature down to the vear 1878
was given by Halsted, 'American Journal of
Mathematics,' Vols. I, II. containing 81
authors and 174 titles, and reprinted in the
collected works of Lobach^vski (Kazan, 1S86)
giving 124 authors and 272 titles, which was
incorporated in Bnnola's < Bi'oliography of the
Foundations of Geometry' (1899), reprinted

(1902) at Kolozsvdr in the Bolyai Memorial
Volume. Bonola adds the titles of 27 articles

written bj' Halsted, a study and synthesis of
which will be found in 'Euclid's Parallel Postu-
late* (Chicago, 1905, pp. i-x, 1-192). Se^
also 'Report on Non-Euclidean Geometry'
(American Association, 1S99, and Supplemen-
tary Report on Non-Euclidean Geometry,
1901).

Saccheri, rediscovered, was first given to
the world by a translation in the 'American
Mathematica'l Monthly' (Vols. I and II).

Lobachevski and Bolyai we have in the 'Neo-
monic Series,' published at The Neomon,
Gambier, Ohio: (Vol. I); Vasiliev's 'Address
on Lobachevski': (Vol. Ill); Bolyai's 'Science
Absolute of Space': (Vol. IV); Lobachevski's
'Geometrical Researches on the Theory- of
Parallels': (Vol. V); 'Introduction to Loba-
chevski's New Elements of Geometry.' In
French, 'La Geometric non euclidienne ;

'

par P. Barbarin, is a little gem. In German,
for exposition, < Nichteukhdische Geometric,'
von H. Liebmann (1905); for the sources,
Stackel and Engel, 'Die "Theorie der Parallel-
linien' (1895); Engel, < Lobatschefskij ' (1899).

George Bruce H.\lstbd.
Professor of JMatlietnatics, Kenyan College, Gam-

bier, Ohio.

Geometry, Pure Projective. Introductory.—
Projective geometr\-, as the name indicates, has
to do with the theorj' of projection. Pure
projective geometry' is that which is conducted
by means purely geometric, without initial

recourse to algebraic methods (see Geometry,
MoDERM Analytical), and which makes only
subordinate mention of properties other than
projective. The adjective synthetic is fre-

quently used as practically a synonjTn for
pure.
The process of projection is of constant

occurrence

—

e.g., in photographing (the lens
must be strictly rectilinear) , in preparing a
lantern-slide from the photographic plate, and
in throwing the image upon a screen. Thus
in passing from an object to its representation
upon the screen there are three successive
projections—a fourth enters with the ^-isual

image formed upon the retina when the screen
is viewed. Fig. i serv^es to illustrate the
process of projecting a line ABCD into another
A"B"C"n".

Fig. I.

Reference to the figure will show that the
length of a line is changed by projection AB
is not equal to .I"S". Moreover, even the
ratio of two lengths is changed. AB^BC is
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not equal to A"B" -h B"C". The study of pro-
jective geometry is the study of such properties
of ligures as are unaltered by successive pro-
jections. Lengths and ratios of lengths are
not such properties, and by right enier only
subordinately into pure projective geometry.

Historically considered, projective geometry
arose by considering changes in lengths, and
was thus far from pure. A theorem attributed
to Pappus (q.v.) states that the double ratio of
the lengths is unchanged by projection—thus,

AB^.JLD A'B' A'D' ^A"B" A"D"
JiC VC°' B'C D'C'~ B"C" • V'L"'

It was upon such basis as this that the sub-
ject developed until von Staijdt (q.v.) in his

famous 'Geon.etrie der Lage,' published in

1S47, showed how the development might
proceed in a manner more truly in the spirit

of pure projective geometry. From the publi-

cation of this book dates the modem point of

view in treating projective geometry as a pure
self-sustaining branch of mathematics. It is

this point of view that is here a<lopted.

Fundamental Notions.-—Properly to appre-
ciate pure projective geometry it is necessary
definitely to take a point of view radically dis-

tinct from that taken in ordinary elementarj'

geometry. This may perhaps be done best

by making a first appeal, as von Staudt did,

to the physical sensation of sight. What
characterizes ordinary' geometry (which is

usually called mi-irical, as opposed to projective

geometry) is its close relation to the concep-
tions of rigid motion, of distance, and of

measurement—in short, to things connected
\vith the sensation of touch. Whereas pro-

jective gL-rmctry is intimately concerned with
the look (Schein) or projection of objects and
not with their actual dimensions. Thus in the

figure the set of points A. B. C, D would ha\e
the same 'look' to an observer at O as woulil

A', B', C, D'; and these in turn would appear
the same from the point O' as would A", B",
C". D". There is, however, one respect in

which the idea of 'looking' must be generalized.

If the view-point is situated between the

points A', B', C and A", B", C", as in Fig. 2,

Fig. 2.

the sets of points are still said to 'look' the

same, or to be projections of one another with

respect to the point O'. Precisely herein lies

the distinction between projective geometry
and what has been called descriptive geometry

(B. Russell, "Principles of Mathematics.' p.

3g.^). Namely, the former considers the line of

vision or proicction to be the whole line through

the point of observation, whereas the latter

takes it as merely a half-line and thus corre-

sponds somewhat more closely to the real

visual space.
The point, the straight line, and the plane

arc assumed as the fundamental geometric
elements. They are denoted respectively by
italic capitals .4, B, C", . . . ; by lower case
italics, a, b, c, . . . ; and by Greek letters, «,

P, y, . . . It may be noted that these elements
arc themselves projective, that is, appear re-

spectively as points, line, and plane from any
view-point not situated upon them. A circle

has not this pnjperty: for when viewed from
any ])oint, not upon the line through its center
and perpendicular to its plane, it appears non-
circular. Hence the circle could not serve as

a fundamental locus in pure projective geom-
etry.
Fundamental Propositions. Parallelism.—

There are a considerable number of immediately
obvious relations connecting the fundamental
elements, points, lines, planes. From amciig
these it is necessary to select a certain number
to serve as fundamental propositions or ])rem-

ises for future deductic.ns. (Note. The propo-
sitions so selected may be called axioms or
postulates. This, however, is not the place

to discuss such matters, which belong to the
foundations of mathematics. Sec Logic, Sym-
bolic.)

F. P. I. Two points determine a line—the
line joining them and upon which they lie.

F. P. 2. Two planes determine a line—their

line of intersection and through which they
pass.

F. P. 3. Three points rot in the same line

determine a plane—the plane passed through
them and in which they lie.

F. P. 4. Three jjlanes not passing thrf)u;;h

the same line determine a point—their point
of intersection.

F. P. 5. A point and a line not passirg
through the point determine a plane.

F. P. 6. A plane and a line not lying in the

plane determine a point—their point of inter-

section.

From these propositions follow a number of
theorems

:

Th. I. If two points lie in a plane, the line

joining them lies wholly in the plane. Proved
from F. P. 3 and F. P. 5.

Th. 2. If two planes pass through a point,

their line of intersection passes through the

point. Proved from F. P. 4 and F. P. 6.

Th. 3. If two lines have a point in common,
they determine a plane. Proved by F. P. 3
and Th. i.

Th. 4. If two lines lie in the same plane,

they intersect in a point. Proved by P. P. 4
and Th. 2.

Th. 5. If two triangles are so situated that

the lines joining corresponding vertices m.cet

in a point, the points of intersection of corre-

sponding sides lie on a line.

The proof in case the triangles do not lie in the

same plane is as follows: Let ABC and A'B'C
be the triangles. As -4/1' and BB' meet in a
point, the hnes AB and A'B' determine a plane

(Th. >,. Th. i) in which they intersect (Th. 4).

But as .AB lies in the plane ABC. and A'B'
in the plane A'B'C, they can only intersect

on the line common to these two planes. Hence
the intersection of AB and A'B' is on this

line. Similarly BC and B'C , and C.4 and
C'A', intersect on this line. The proof in

case the triangles lie in the same plane is

obtained by comparing each of them with a

triangle out of their plane.
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Th. 6. Converse of Th. 5. Proof similar.

Th. 7. If two triedral angles are so situated
that the lines of intersection of corresponding
faces lie in a plane, the planes determined by
corresponding edges pass through a line. The
proof follows that of Th. 5.

Th. 8. Converse of Th. 7. Proof similar.
From the point of view of elementary

geometry theorem 4 is incorrect and should
read <if two lines lie in the same plane they
either intersect or are parallel. • What has
become of parallelism? Reflexion will dis-

close that for projecti\'e geometry there is no
such thing as parallelism. For, consider two
parallel lines upon a horizontal plane and
project them upon a vertical plane (as is

done in photographing a straight, flat railroad
track). In the projection the Unes meet upon
the horizon (Fig. 3). Thus the property

in D. Then D is said to be the tourth har-
monic point in the range AB-C. It may be
proved by the theorems given above that: 1"

no matter how the construction be carried

Fig. j.

knowTi as parallelism in elementary geometry
is not unchanged by projection and cannot
enter into projective geometry. From the
visual point of view all Imes seem to intersect.

F. P. 2, F. P. 4, and F. P. 6 are subject to the
same comment. From this it will be seen that
the statements for projective geometry are much
simpler than those for elementary geometry,
inasmuch as no special cases or exceptions need
be introduced to cover the possibility of paral-
lelism. At first this might seem unnatural or
even wrong, but it is in the true spirit of the
subject and after a little usage appears as one
of the principal beauties.

The expression is often used that parallel

lines and planes meet " at infinity. " This is

convenient in expressing the relations of pro-
jective to elementary geometry (§7), but it

must not be allowed to introduce confusion.
There is no such thing as distance, much less

infinite distance or infinity, in pure projective
geometry. (See, however, § S.)

4. Harmonic Elements. Duality.—A set of
points situated upon a line is called a range.
A set of planes passing through a line is called
a pencil of planes. A set of lines lying in a
plane and passing through a point is called a
pencil of lines.

It may be said that the fundamental con-
struction of projective geometry is the con-
struction of a harmonic range. Given a pair
of points A, B on a. line (Fig. 4) and a third
point C. To find the fourth harmonic point
D draw through C any line. In the same
plane draw AE and BE cutting the line through
C in E and G. Join F to B and G" to ^ by
lines intersecting in H. Draw the line con-
necting E and H, and let it cut the line AB

Fig. 4.

out, it always leads to the same point D; 2=

if the three given points be AB-D, the fourth
harmonic is C, and hence the pair of points
C, D may be said to divide the pair ,4, B
harmonically; 3° the pair ^4, B also divide
C, D harmonically, and hence the pairs AB -CD
may simply be called harmonic pairs or a
harmonic range.
A pencil of lines such as E-AB-CD which

cuts a line in a harmonic range is by definition
a harmonic pencil. It may be shown that if any
line cuts a harmonic pencil, the range of points
is harmonic. Similarly if a pencil of planes
cuts one line in a harmonic range, it cuts every
line in a hannonic range and is said to be a
harmonic pencil. The hannonic property is

thus evidently a true projective property,
being unchanged by projection.
A characteristic of higher geometry is the

frequent use of correspondences—that is, of
methods for obtaining from a given group of
theorems another group merely by substituting
diiTcrcnt words in the statement of the given
theorem. The simplest of these correspond-
ences is duality. There are several dualities
established in projective geometry. Of these
the most important are duality in space and
duality in the plane.

Spatial duality is obtained by substituting
respectively for 'point,' 'line,' 'plane,' the
words 'plane,' 'line,' 'point,' and making
such corresponding changes from 'pass through

'

to 'lie on' as may be necessary. In the
fundamental propositions the duality appears.
Thus F. P. I and F. P. 2 are dual statements.
The same is true of F. P. 3 and F. P. 4 and of
F. P 3 and F. P. 6. As this dual relation
extends through all the fundamental propo-
sitions, it must extend through all propositions
immediately derived from them. For, the
proof of a dual proposition may be given by
merely making in the proof of the given propo-
sition the same changes as in its statement.
As this may be done at every step, the two
sets of propositions may be developed side by
side, and the duality can never break down
until the introduction of some additional
definition or fimdamental proposition which
is not accompanied by its dual. Thus Th. i

and Th. 2 are dual, and the proof of Th. 2 is

the exact dual counterpart of the proof of Th. i.

The duality in the plane may be obtained
bv substituting for 'point' and 'line' the
"'ords 'line' and 'point.' A 'range .'X

points' becomes a 'pencil of Hnes' and vice
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versa. Thus Th. i and Th. 4, and in case the
construction be confined to a plane Th. 5 and
Th. 6, are duals. According to the definitions

above given it did not appear that the har-
monic pencil was the dual of the harmonic
range. It is, however, jjossible to give for a
harmonic pencil a cc^nslruclmn which is the

dual of that given for the range, and it may
be proved that this construction is e^iuivalent

to the carHer definition. Therefore all theo-
rems concerning harmonic properties have dual
counterparts.

If four lines no three of which pass through
the same point be drawn in tlic plane, they
will intersect in six points. This figure is

called the complete quadrilateral (the heavy
lines of Fig. 4, except El). The three dotted
lines are the three diagonals). In a dual
manner the si.^ lines which may be drawn
through four points (no three of which lie on
a line) in the plane constitute the complete
qtiadraiigle. The properties of these two
figures are much studied in plane projective
geometry.

5. Order, Continuity, Projectivity, Correla-
tion.—If three lines a, b, c, lying in a plane,
pass through a point, they determine a cer-

tain order in which the pencil may be conceived
as described by a movable line—the order abc
to which cba is opposed. Two lines alone
cannot determine the order of description:
for it is possible to pass from one to the other
in either of two ways. Similarly three points
upon a line determine an order upon the line,

and three planes through a line fi.x an order
about that line: but two cannot (see § 7).

Thus a new element, order, is added to the
fundamental elements, point, line, plane. It

is intuitively obvious that:
l'\ P. 7. Order is unchanged by projection.

Thus if a point describe a range in the order
AliC, its projection will describe the projected

A'B'C ' '
.

. -.

and 2)

range in the same order (see Figs, i

One more fundamental proposition, the so-
called postulate of continuity, the importance
of which is quite overlooked in all but the best
and most recent works, may be stated as
follows:

F. P. S. If a line be ordered and if Y follow
X in that order; if, moreover, the points of the
segnent XY be divided into two clashes so that
jo every point of the segments belongs in one
of the classes and 2° every point of one class

precedes all points of the other class, then
there must be a point Z in the XY such that
every point which precedes Z lies in the first

class and every point which follows Z lies in

the second.
If one range may be obtained from another

by successive projection, the two ranges are
said to be projective. The relation between
the ranges is called a projectivity. (Similar
definitions cover the relations between ranges
and pencils or between two pencils. For
simplicity the treatment will be confined to
ranges.)
Fundamental Theorem.—Three corresponding

points .4, B, Cand .1', B', C detennine uniquely
the projectivity between two ranges. That
three elements of one range may be projected
into any three elements of another range
may be seen from Fig. 2. That the pro-
jective relation is thereby uniquely deter-

mined follows from F. P. 8. In like maimer
the correspondence of four points, no three
of which he on a line, determines the projec-
tivity between two planes (which may coin-

cide) ; and five points determine the jjrojectivity

between two spaces (these musS coincide).

Plate I.

Fig. s

Plate II.

If the points of one plane are placed in

correspondence with the lines of a second
plane (which may be coincident with the first)

in such a manner that to each point corre-

sponds one line and conversely, and to the
intersection of two lines corresponds the line

joining their corresponding points, the relation

is called a correlation. A correlation is com-
pletely determined by the correspondence of

four given elements. (In the figure corre-
sponding elements have the same letters.)

6. Conies.— If in one and the same plane
a correlation be so established that when the
point P corresponds to the line p, then con-
versely the line p corresponds to the point P,
the correlation is called a polarity. Corre-
sponding points and lines are poles and polars
in the polarity. In general the poles do not
lie on the polars: but certain of the poles do
usually lie on their polars. The locus of the
jioles which lie on their polars is a curve to
which the polars themselves are tangent and is

called a conic. This definition is self-dual.

A lai'ge number of theorems and their duals
follow from the definition. For example, wi;h
their duals:

1. Pole, polar, and conic cut out a harmonic
range on any line through the pole.

2. The locus of the intersections of corre-
sponding lines of two projective pencils is a
conic.

3. If a hexagon be inscribed in a conic, the
points in which the three pairs of opposite
sides intersect lie on a line.

This last is the famous Pascal's theorem,
which with its dual, Brianchon's theorem, is

very useful in the theor)' of conies. The second
theorem is taken to define conic sections by
many less modern writers. It is a very con-
venient graphical method. From it the various
other properties may be deduced, though with
much less directness and power than in the
way here sketched. The first theorem is taken
to define pole and polar by most of the writers
who base conic sections on the second theorem.
Another method of treating poles and polars
is to consider projectivities not merely on a
line but on a conic. The points of a conic are
associated so that to each point A, B, C, ....
corresponds a point .4', B' , C , . . . Three pairs
of corresponding points determine the pro-
jectivity. If it so happens that A', B', C
correspond conversely to A, B, C, the pro-
jectivity is called involutory (just as the polarity
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was the involutory correlation, § 4) or merely
an involution. The stud\' of involutions on a
conic leads to an elegant theory of poles and
polars.

Quadric surfaces may be defined analogously
to conic sections. The treatment of cubic
curves on such surfaces has been considerably
developed. The treatment of plane curves of
order and class higlier than conies maj' be
developed to some extent synthetically, but
is generally carried on anah'tically (see Curves,
Higher Plane). The linear and tetrahedral
line complexes and certain line congruences
have received synthetic treatment. The ana-
lytical discussions are, however, better known
(see Geometry, Line-).

7. Relations to Metrical Geometry.—If the
word meet be changed to meet or are parallel,

every theorem of projective geometn,' becomes
a theorem of metrical geometry. But in order
conversely to interpret a metrical theorem
as a theorem of projective geometry, it is first

necessary to state the theorem in tenns un-
changed by projection—that is, in terms of
double ratios (§1). This is usually done in
one of two ways.

First, if the point D retreats indefinitely,

ADJDC approaches — i and the double ratio

AB AD
BC DC

approaches the simple ratio AB/CB. Thus
any ratio in metric geometry may be turned
into a double ratio and rendered projective
by adding the point at infinity upon the line

to the three finite points A, B, C. In the
particular case of a harmonic range (§4)
AB-CD if D be at infinity, C bisects AB.
This introduction of a point at infinity also
accounts for the fact that a pair of points AB
sufiice in metric geometry to determine an
order on the line (§5). The order is that of
AB--C.
The relation between metric and projective

geometry may be used to obtain metrical
theorems from projective theorems by speciali-

zation of the figure, or to obtain projective
theorems from metrical by generalizing the
figure by projection. Thus the theorems "the
diagonals of a parallelogram bisect each other"
and "a diagonal of a complete quadrangle is

divided harmonically by the other two diago-
nals " may be obtained one from another. (See
Fig. 4-)

Second, the double ratio of four lines o, b,

c, d mav be written as

1 =
sin ^ ah sin i^ad

sin ^ dcsin ^ be

If only a simple angle such as ^ hd is given,

the two other lines of the pencil may be as-

sumed to be the "minimal lines" or "lines
to the two circular points" determined by

^riV— I y = o.

The double ratio X becomes

A = t'^^' = cos 2(l> + i sin 2
<f>,

<l>=j-AogX.

Tints an angle
(f>

has been expressed in terms
of a double ratio i by the introduction of the

two circular points. If, in particular, ^ is a
right angle, X= —i, and the pencil is harmonic.
The properties of circular points most neces-

sary to establish the relation of metrical to
projective geometry are: They lie on the
line at infinity. All circles pass through them.
The lines (imaginary) joining the center of a
circle to the circular points are tangent to the
circle. Thus the theorem "the locus of the
vertex of a right angle (or any angle) whose
sides pass through two fixed points is a circle

through the fixed points" becomes "the locus
of the vertex of a harmonic pencil (or any
pencil of constant double ratio) whose sides
pass through four fixed points (two of these
correspond to the circular points) is a conic
section passing through the four fixed points.*

8. Relations to .Analytic and Non-Euclidean
Geometry.—The fact that in metrical geometry
the point i upon a line is half-way between
the points o and 2 furnishes a clue for construct-
ing a projective scale purely by harmonic
constructions. Let three points .4, B, C be
arbitrarily assigned the numbers o, i, 00.

By finding the fourth harmonic to o with
respect to i and 00 , a point is constructed to
which the number 2 is assigned. In like

manner all the positive integers may be located.
The negative integer —X is assigned to the
point hannonically situated with respect to
-l-.V and the pair o, x. By projecting o, A',
CO into o, I, CO the points i/N, 2/.V, . . . can
be located. Thus all the rational numbers are
assigned to points on a line. By use of F. P. 8
it may be shown that to each point of the fine

corresponds a number rational or irrational or
CO , and to each number corresponds just one
point.
To obtain a system of coordinates for the

plane, assume two lines in the plane. Mark
their intersection as o and upon each of them
mark arbitrarily the points i, co . Then to

(Qoyo

Fig. 6.

each point of each line corresponds one num-
ber. To find the coordinates of any point P of

the plane draw lines connecting P to the two
infinite points. The points in which these
intersect the given two lines fiunish the coor-
dinates of P. A more convenient system may
be obtained by rendering the coordinates
homogeneous (see Geometry, Modern Ana-
lytical). Upon this purely projective basis
all analytical geometry may be built up. The
system is evidently that which is obtained by
projecting the ordinary Cartesian system of
coordinate axes into the s^'stem here assumed.
In practically all treatises upon anah'tical
geometrs' the coordinates are introduced as
metrical quantities and are only later proved
to be truly projective. Analytical projective
geometry is closely related to Invariants and
Covariants (q.v.), Geometrv' of Hyperspaces
(q.v,), Modem Analytical Geometry (q.v.),
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Higher Plane Curves (q.v.), and Determinants
Ul.v.).

Projective geometry includes in itself not
only metrical geometry, but the ordinary non-
Euclidean geometries as well. This is seen
from examining the fundamental propositions
upon which those geometries are based, or,
better, by following the analytical method of
A. Caylcy (q.v.), and defining distance in the
vario-'S geometries as the logarithm of a double
filio. (See Geometry, \on-Euclidean.)

9. New Problems and Bibliography.—It
may well be said that pure projective geom-
etry, which rose with von Staudt in 1847 and
was carried on by numerous investigators
during the next fifty years, has now reached
a stage that is near finality, and that new
problems are likely to be on neighboring fields.

Thus at present there is a great deal of work
on the foundations of mathematics. For pure
projective geometry this means the determi-
nation of one or more sets of postulates and
fundamental concepts which shall be 1° pro-
jective, 2° complete. 3° compatible, 4° inde-
pendent and irreducible, and 5° as nearly self-

dual as possible. This problem is not yet
settled in a wholly satisfactory manner, despite
the researches of Pieri, Schur, Moore, and
Veblen. The fundamental propositions assumed
in earlier sections are far from satisfying
rigorously all these conditions. They are,
however, suliiciently good for most purposes.
The theory of involutory projcctivities has

bcpr. satisfactorily developed as far as its

application to transformations which leave a
quadratic form fi.xed is concerned, but for
the general case there remains much to be
done. And so with many other special prob-
lems which might be enumerated.

Of late Wilczynski has been developing a
projective theory of curves and surfaces which,
though not wholly in touch with pure projective
geometry, promises valuable additions to the
subject.
A complete bibliography of memoirs and

'books may be found in the historical accoimt
of the subject by Ernst Kotter, <Die Entwicke-
hmg der synthetischcn Geometrie,* the first

volume of which appeared in : 90 1 . The work
is not yet complete. The same is true of the
'Encvclopedie der mathematischen Wisscn-
sc\aften> (vol. Ill, Pt. i). The following text-
books may be cited: von Staudt, 'Geometrie
der Lage' (1S47); 'Beitrage zur Geometric der
Lage' ( 1 856-1 860); Reye, 'Geometric der
Lage> (1892-1899), partly translated by Hol-
gate, 'Geometry of Position* (1S98); Bogcr,
'Geometrie der Lage* (1900); Sannia, 'Geo-
metria proiettiva* (1895); Enriques, 'Lezioni

di Geometria proiettiva* (1898), translated into

German, 'Vorlesungen uber projektive Geo-
metric' (1903). From the older standpoint:
Steiner. < Vorle.sungen iiber synthetische Geo-
metrie' (1898); Cremona, ' Projective Geometry >

<'i893, translated by I.eudersdorf) ; Poncelct,
< Traits des Projections' (1866); Duporcq,
'Premiers Princioes de Gdom^trie modemes*

Edwin Bidwell Wilson,
Jnslructor in Mathematics, Yale University.

Geophagy, j5-6fajl, Geophagism, or Dirt-

«atic<g, the practice of eating some kind of

~arthy matter, as clay or chalk, common among

uncivilized peoples, such as the South American
Otlamacs, the Indians of the Hudson Bav coun-
try, the West Indian blacks, the negroes in
some of the United Slates, apd among the less
civilized whites in the mountain districts of
Tennessee and Kentucky. In some cases it is

probably used to allay 'hunger, but it is also
practised where the supply of food is suflicient.
Among chlorotic young women a similarly de-
praved appetite is not uncommon.'

George, sumamed *The Bearded,* duke
of Saxony: b. 27 Aug. 1741; d. 17 April 1539.
He was the son of Albert the Brave, the founder
of the Albertine line of Saxony, and succeeded,
in 1500, to the hereditary dominions of the
Albertine house. Later on he became involved
in the turmoils of the Refonnation Period. He
was not at first wholly hostile to reform, but
thought that it could Vjc bettercffccted by means
of papal edicts than by the revolt of Luther.
Accordingly he became embittered bj' the un-
compromising tone of Luther's later writings,
and endeavored to sufjprcss the Reformation in

his dominions by violent measures. These,
however, were unsuccessful, and in 1539, on the
accession of his brother Ilenrj', who was a
Protestant, the Reformation was introduced
into the dominions of the Albertine house of
Saxony.

George, Saint, the especial patron of chiv-
alry ,aiui tutelary saintof England: d. Nicomedia
23 April 303. Though venerated both in the
Eastern and Western Churches, his historj- is

extremely obscure, the extant accounts contain-
ing very much less history than legend. The
storj' in the 'Acta Sanctonmi' ('Deeds of the
Saints') is that he was bom of noble Christian
parents in Cappadocia, became a distinguished
soldier, and after testifying to his faith be ft re

Diocletian, was tortured and put to death He
was adopted by the Genoese as their patron
saint, and in 1222 the Council of Oxford ordered
that his day (the 23d of April) should be ob-
served as a national holiday in England. In
1344 an order was instituted in his honor by
Edward III., and in 1350 this was made the
Order of the Garter, of which accordingly •'^aint

George is the patron.

George L (George Louis), king of Grea^
Britain, and Elector of liar.cver: b. Hanover,
Germany, 28 March 1 660 ; d. OsnaVjruck 1 1 June
1727. He was the son of the Elector Ernest
Augustus, by Sophia, daughter of Frederick,
elect.or palatine, and granddaughter to James I.

In 1682 he married his cousin, Sophia Dorothea,
daughter of the Duke of Celle. The union was
not a happy one. George I. was both a faithless
and a jealous husband, and when his wife, who
was guilty of some imprudences, brought on
herself the suspicion of carrj-ing on an illicit

intrigue with Count Konigsmark, he caused her
to be imprisoned, and kept her in confinement
for the rest of her life. The < ffspring of the
marriage were George, Prince of Wales, after-

ward George II., and Sophia, the mother of
Frederick the Great. In 1698 he succeeded to
the electorate, and in this .succession was joined
in the alliance against France. The command
of the imperial army was conferred upon him
in 1707. but owing to jealousies among his con-
federates he resigned the command at the end of
three campaipns. At the Peace of Rastadt
Louis XIV. recognized the electoral dignity -z.



GEORGE

the house of Lunenburg, as he had already by
the Treaty of Utrecht recognized the succession

of the same house to the throne of Great Brit-

ain, which event took place on the death of Anne
in 1714, when the elector was in the 55th year of

his age. His reign in England was disturbed

first by a rising of the Scottish Jacobites in

favor of the son of James II., and afterward by
wars with Spain, undertaken first in conjunction

with Holland and France (the Triple Alliance

of 1717), afterward in addition with Austria

(the Quadruple Alliance of 1718), with the

view of checking the schemes of the Spanish
minister .-Mberoni. George I. was plain and
simple in his taste and appearance; he possessed

much natural prudence and good sense, and his

management of his Germain dominions, to which
he showed more attachment than to his Eng-
lish dominions, was able. See Coxe, 'Life of

\Valpo!e> (1808); Wright. 'England Under the

House of Hanover' (1848) ; Thackeray, 'The
Four Georges' (i860).

George II. (George Augustus), king of

Great Britain, son of George I. : b. Hanover 10

Nov. 1683 ; d. London 25 Oct._ 1760. He mar-
ried in 1705 Wilhelmina Carolina of Branden-
burg-Anspach. In 1708, then only electoral

prince of Hano\er, he distinguished himself

under the command of Marlborough. He came
to England with his father at the accession of

the latter, and was created Prince of Wales.
He was made regent during the king's visit to

the continent in 1716. but a political difference

ensuing, he lived some time estranged from the

court. This breach was finally accommodated,
and in 1727 he succeeded to the throne. He
inherited in full force the predilection of George
I. for Germany ; and the same system of politics

and the same ministers continued to govern the

nation after his accession as before it. In the
earlier part of his reign, during the greater
part of the ministry of Walpole, the neutrality

of England was preserved during the wars on
the continent. In 1739 the depredations com-
mitted by the Spaniards in America on the
commerce of England led to war, which brought
about the resignation of Walpole in 1742. Eng-
land next took part in the war of the Austrian
Succession, in which George II. himself shared,
being present at the battle of Dettingen, in

1743. His reign is also memorable on account
of the second Jacobite rising in Scotland in

1745-6, headed by Prince Charles Edward. In
1755 the disputes between Great Britafn and
France in relation to their respective boundaries
in Canada produced hostilities in that country,
and an open war between the two nations the
following year. The events of this war, in

which the principal powers of Europe became
engaged, raised Great Britain, under the able
auspices of Pitt (first earl of Chatham), to the
pinnacle of power. George II. was a prince of
very moderate abilities, parsimonious, and
wholly regardless of science or literature ; hasty
and obstinate, but honest and open in his dis-

position. His queen, the cultivated and well-
informed Caroline, acquired a great ascendency
over him, which did not, however, prevent some
of the irregular attachments so common with-
royalty. See Hervey, 'Memoirs of the Reign
of George II.' (1854): Walpole, 'Memoirs of
the Last Ten Years of the Reign of George
II.' (1822-46) ; Schmucker, 'History of the

Four Georges' (i860) ; Thackeray, 'The Four
Georges' (i860); Jesse, 'Memoirs of the
Court of England from the Revolution of 1688

to the Death of George 11.' (1843).

George III., king of Great Britain: b.

London 4 June 1738; d. Windsor 29 Jan. 1820.

He was the eldest son of Frederick, Prince of

Wales, by the Princess Augusta of Saxe-Gotha.
On the death of his father in 1751, his education
was entrusted to the Earl of Harcourt and the

Bishop of Xorwich ; but the formation of his

opinions and character seems to have been
materially influenced by the maternal ascendency
of the princess dowager, who was principally

guided by the counsels of the Earl of Bute.

George III., who had been previously created
Prince of Wales, ascended the throne on the

demise of his grandfather, George II., being
then in his 23d year. In the following year he
married the Princess Charlotte Sophia of Meck-
lenburg-Strelitz, a union which in its result

operated materially on the domestic character of

this reign. In" 1763 the Seven Years' war was
concluded by the Peace of Paris under the min-
istry of Lord Bute. In 1764 Mr. George Gren-
ville, who had become premier by the retirement

of the Earl of Bute, began those measures in

relation to the American colonies, the conse-
quences of which proved so momentous ; and the

Stamp Act was passed the following year. About
the same time, in consequence of some appear-
ances of the mental derangement of the king, a
bill was passed to enable his majesty to appoint
the queen, or any of the royal family residing

in England, guardian to his successor, and re-

gent of the kingdom. In 1766 the Rockingham
administration repealed the American Stamp
Act; at the same time passing a declaratory act

asserting the right of taxing the colonies. The
Rockingham cabinet was dissolved 30 July 1766,

and succeeded by one formed by Pitt, now earl

of Chatham. In 1768 Lord Chatham, disgusted
with the conduct of his colleagues, resigned the

priv'y-seal. and was succeeded by Lord Bristol.

The same year was distinguished by the return
of John Wilkes for Middlesex, and the popular
tumults attendant upon his imprisonment and
outlawry. In 1773 the discontents in America
burst into an open flame, and a royal message,

in the commencement of the session of 1774,
called on Parliament to maintain the English
supremacy. Notwithstanding the subsequent
loss of an empire, George III., by the steadiness

with which he put down the coalition adminis-
tration, acquired a degree of popularity which
never afterward entirely deserted him. The
smooth course of the early years of the adminis-
tration of Pitt materially added to this disposi-

tion, which exhibited itself very strongly when
the constitutional malady of the king again dis-

played itself in 1789, and still more upon his

subsequent recovery. In reference to the French
Revolution, and the important contests which
arose out of it, it is sufficient to remark that

George III. zealously coincided in the policy

adopted by his administration. A similar ob-
servation will apply to the domestic, and Irish

and Indian policy of the Pitt cabinet ; as also

to the transactions connected with the Irish re-

bellion. George III. was immovable in his op-
position to the demands of the Irish Catholics,

and, seconded by the influence of the Church
and the popular feeling, was enabled to eject
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the Fox and Grcnville administration, whicli
succeeded on the death of Pitt. The proceed-
ings of the I'erccval administration, until the
final retirement of the king in 1810, need not be
detailed here ; while the insanity of the monarch
Tenders the intenal which elapsed from his re-
tirement to his death a blank in his biography.
George III. possessed personal courage and
steadiness of character in a high degree. Of a
plain, sound, but not enlarged understanding, he
acted upon his convictions with sincerity. His
tastes and amusements were plain and practical.
Literature and the fine arts engrossed but a small
share of his attention, and hunting, agricul-
ture, mechanical contrivances, and domestic in-
tercourse, seem to have chiefly occupied his
leisure. Religious, moral, and temperate, the
decorum of his private life was always e.x-

emplary. His deportment as a father and a
husband, according strictly with the national
notions of propriety, rendered him and the
queen a constant theme of praise; and the
throne was regarded as a pattern in respect to
the conjugal duties. See Walpole, 'Memoirs
of the Reign of George HI.' (1^4); Massey,
'History of England During the Reign of George
III.' (1855).

George IV. (George Augustus Frederick),
king of England: b. London 12 Aug. 1762; d.

Windsor 26 June 1830. He was the son of
George HL and the Princess Charlotte of Meck-
lenburg-Strelitz. His dissipated life, his ex-
travagance, his supposed marriage with a Roman
Catholic, Mrs. Fitzherbert, and his connection
with the most prominent members of the Opposi-
tion, alienated from him the affection of his
father and the esteem of the nation. In 1795
he consented, on condition of the payment of his
debts, to marry the Princess Caroline of Bruns-
wick, but he soon began to treat her w^ilh neg-
lect, and after the birth of their daughter, Char-
lotte Augusta, abandoned her. (See Caroline
Amelia Elizabeth. ) On 3 Feb. 181 1, he was
appointed regent, with limited powers, on ac-
count of the king being attacked the previous
year by a repetition of the mental malady to
which he was subject. The Whigs, his former
friends, now hoped to come into office, but the
prince showed a sudden change of sentiments,
and maintained the Perceval ministry in power.
The distress caused by the interruption of the
demand for manufactures, and the high price of
the means of subsistence after the general peace
of 1815, occasioned great discontent among the
people, and the violent measures adopted by
the government increased the unpopularity of the
regent, upon whose life an attempt was made in
1817 when he was going to open the session of
Parliament. In 1820 he became king, on the
death of George III. In February 1827, Can-
ning became head of the government. The
most important event after his attaining the
throne was the passing of the Catholic Emanci-
pation Act, by the Wellington ministry, in 1829.
George IV. left no descendants, his only daugh-
ter, the Princess Charlotte, wife of Leopold of
Saxe-Coburg, having died childless in 1817. He
was therefore succeeded by his brother William,
Duke of Clarence (William IV.). See Mc-'
Carthey, 'History of the Four Georges and of
William IV.> (1884-1901); Thackeray, 'The
Four Georges^ (i860); Cooly, 'Life of George

IV.' (1830) ; Lady Bury, 'Diary of the Times
of George IV.> (1838).

George I., king of Greece, with the title,

King of tlie Hellenes: b. Copenhagen 24 Dec.
1845. He was second son of the king of Den-
mark. In 1863 he was elected king by the
Greek National Assembly. In 1867 he married
the Princess Olga, a niece of the Russian
czar. His conduct as a constitutional monarch
has been always correct and regular, and he
won the popular sympathies by the efforts he
made on behalf of the expansion of Greek na-
tionality. His children have been bred in the
Greek faith.

George V., king of Hanover: b. Berlin 27
May 1819; d. 12 June 1878. He was son of
Ernest Augustus. He ascended the throne of
Hanover in 1851 ; in the war between Prussia
and Austria in 1866 took side with the latter,
and in the same year was removed by Prussia,
which annexed the kingdom on 20 September.
.As ex-king he assumed the titles of Duke of
Ciunbcrland and Teviotdale (Great Britain) and
Earl of Armagh (Ireland).

George II., duke of Saxe-Meiningen: b.
Meiningen 2 April 1826. He was educated at
Bonn, received the commission of major in the
Prussian cuirassier-guards, succeeded to power
upon the abdication of Duke Bernhard, his
father, in 1866, and served in the Franco-Ger-
man war as Prussian general of infantry. As-
sisted by the manager Cronegk he did much to
improve the artistic presentation of German
drama.

George, prince of Denmark: b. 1653; d.
1708. He was son of King Frederick III., and
hiisband of Queen Anne of England. He sided
with William of Orange in the Revolution of
1688, and received the title of Duke of Cumber-
land. Later he became grand-admiral. From
his favorite exclamation he was jocosely known
as Est-il-possible.

George, Greek prince, 2d son of George I.,

king of the Hellenes : b. Corfu. Ionian Islands, 25
June 1869. He was appointed lieutenant in the
Greek navy 19 July 1889. While traveling in
Japan, in 1891, with his cousin, the grand-duke
(afterward Nicholas II.) of Russia, he rescued
the latter from death at the hands of a religious
fanatic. He was appointed high commissioner
in Crete in December 1898.

George, duke of Clarence, and brother of
Edward IV., king of England; d. 1478. He
espoused the cause of Henry VI. and his queen,
Margaret of .Anjou, again.st his brother and
sovereign. Some years afterward he was ac-
cused of having sought the hand of Mary,
duchess of Burgundy. He subsequently married
a daughter of the Earl of Warwick (the "king-
maker"), and joined him in his revolt against
the royal authority. Being taken prisoner, he
was condemned to death. The unfortunate
prince, being allowed to choose the mode of his
death, is said to have drowned himself in a
butt of Malmsey wine.

George, Ernest, English architect: b. Lon-
don 13 June 1839. He studied at the Royal
Academy and received the queen's gold medal
of the Royal Institute of British Architects in

1896. He has conducted extensive restorations,
etc., at Welbeck Abbey and has built various
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country-seats and churches in Devon, Hertford-

shire, and other parts of England.

George, Henry, American political econo-

mist: b. Philadelphia 2 Sept. 1839; d. New
York 29 Oct. 1897. He made his way to Cali-

fornia as a sailor in 1858, and worked there as

a printer for several years, until he became a

reporter for the San Francisco Times, and in

1867 the editor of the same paper. In 1871 he

published 'Our Land and Land Policy' in which

he advocated the single tax theory, later de-

veloped more fully in 'Progress and Poverty'

(1879). In this latter work, he not only ex-

plained his policy of land taxation (see Single

Tax), but also attacked the doctrine of Malthus

(q.v.), and the "wages fund" theory, advancing

the theory that the wages of labor are paid

out of the value that the laborer creates, not

from a "fund" of capital. The book did not

at once attract much attention, and was first

widely noticed in England; later attaining great

popularity in this country. George visited Eng-
land in 1880-1, and on his return settled in New
York, where he devoted his time to writing, and

agitation and organization for the single tax

movement. In 1886 he was nominated for

mayor of New York by the United Labor party,

but was defeated, though receiving over 67,000

votes. In 1897 he was again nominated for

mayor and took an active part in the campaign,

but died before election day. His works, be-

si-'es those already mentioned, include: 'The

Irish Land Question;' 'Social Problems'

(1883); 'Property in Land;' 'The Condition

of Labor;' 'Protection or Free Trade' (1886.

George, Hereford B., English writer: b.

Bath, Somerset, 1838. He was educated at

Winchester and Oxford, was called to the Bar
in 1864 but returned to Oxford in 1867, and was
tutor at New College, Oxford, till 1891. He
has published: 'The Oberland and Its Glaciers;'

'Genealogical Tales Illustrative of Modern His-

tory;' 'Battles of English History;' 'Napoleon's

Invasion of Russia;' 'The Relations of Geog-

graphy and History;' etc.

George, James Zachariah, American poli-

tician: b, Monroe County, Ga., 20 Oct. 1826; d.

Mississippi City, Miss., 14 Aug. 1897. He
fought in the ranks in the Mexican war, after-

ward studied law, became brigadier-general in

the Confederate army during the Civil War,
and in 1879-81 was chief justice of the supreme

court of Mississippi. In 1880 he was elected

to the United States Senate as a Democrat, and

in 1886 and 1892 was re-elected. As a jurist he

aided in drafting the present State Constitution

of Mississippi, and in the Senate he was well

known as an orator.

George, William Reuben, .American phi-

lanthropist: b. West Dryden, N. Y., 4 June 1866.

From 18S0 he was in business employment in

New York. His study of conditions among poor

children resulted in the formation of the George

Junior Republic (q.v.), of which he became di-

rector.

George Eliot. See Eliot, George.

George Sand. See Sand, George.

George Junior Republic, the community

established (1895) near Freeville, N. Y., by

W. R. George (q.v.) as a method of reform m
the treatment of dependent and delinquent chil-

dren. The organization is that of a miniature

republic, with a constitution and machinery of

government based on that of the United States.

Originally the founder was president with other

adults in the more important posts, but from

1896 all offices have been held by citizens. Each
citizen may work for the founder or for other

citizens who contract for labor. All purchase

is made by the Republic's aluminum coin, later

redeemed by United States currency. School

is held, and farming, carpentry, printing, care

of the establishment, dressmaking, domestic

service, and cookerv- are the other activities

followed. The entrance age is from 12 to 18.

George, Lake, in the eastern part of the

State of New York, is one of the most beautiful,

noted, and picturesque lakes in the world. It is

fed niostly by ice cold springs, there being less

than half a dozen living streams flowing into it.

Its outlet is Lake Champlain in the Saint Law-
rence river basin. It is the headwaters of one

of the most noted of the Saint Lawrence val-

leys. It narrows at its outlet and the waters

enter Lake Champlain by a short creek, which

has a descent of about 230 feet in a mile with a

series of cascades and an abrupt fall of 30 feet

at Ticonderoga. Its length is about 36 miles,

and it is 346 feet above the sea, and at its head-

waters it is 247 feet above Lake Champlain.

In i6og Champlain sailed up the lake which

bears his name, and Indians told him of the

beautiful water called Andiatarocti (Place

Where the Lake Contracts) but there is no rec-

ord that he ever saw Lake George. Father

Jogues, a Jesuit missionary, first saw the lake on

29 May 1646, and because it was the eve of

Corpus Christi he called it Lac du St. Sacra-

ment, or Lake of the Blessed Sacrament, a name
which it retained until it was changed by Gen.

William Johnson, 28 Aug. 1755. and given that

of Lake George, after George 11. The name
"Horicon" given it by Cooper, is an historical

fraud, the creation of the novelist's brain.

This lake is on the direct route of travel

which was used in the early days of exploratiori

and colonization in journeying to and from

Canada and New York. It was on the Great

War Trail of the Nations, and was in turn un-

der the control of the French, the English, and

the Colonists, while our country was in its

formative stage. During the French and Indian

War, forts were built at Carillon (Ticonder-

oga) by the French, and at the head of Lake

(ieorge (Fort William Henry, Fort George, and

Fort Gage) by the English. It has been the

scene of numerous bloody contests, between the

whites and the Indians, the French of Canada

and the English of the colonies. The encounter

known as the "Battle of Lake George" occurred

8 Sept. i?^-;. between the French and Algon-

quins under Baron Dieskau. and the English and

Iroquois under Sir William Johnson, with an

Indian chief. King Hendrick. in charge of the

Indians. A monument commemorative of this!

battle was unveiled at Lake George 8 Sept. 1903-

It consists of heroic figures of Sir William

Johnson and Chief Hendrick. designed by Al-

bert Weinert. The State of New York has pur-

chased here a large tract of land, containing the

battlegrounds and Fort George, the reser-

vation being known as "Battle Park." A few

miles to the south King Hendrick fell, while a

monument marks the spot where Col. Ephriaox
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Williams, founder of Williams College, met his
death. Among the more important were the
siege by Montcalm, capture and massacre at

Fort William Henry 9 Aug, 1757; the gathering
of Lord Abercrombic's great army, its defeat,
and death of Lord Howe at Ticonderoga, 5-8
July 1758; the building of Fort George, ad-
vance down the lake and capture of Fort Ticon-
deroga by Lord Amherst. July 1759; capture of
Fort Ticonderoga by Ethan Allen, May 1775;
removal of g^nis and stores over the lake, winter
of 1775~76 to Boston by Col. Henr-- Knox; and
occupancy by American forces, spring 1776, fol-

lo.ved by devastating smallpo.x epidemic; seizure
by General Burgoyne, summer 1777; unsuccess-
ful attack on Diamond Island by Americans un-
<ler Colonel Brown on English forces. 22 Sept.
1777: capture of Fort George by Major Christo-
pher Carlton (English) Oct. 1780; visit of Gen-
eral Washington and staff, July 1783.

The State has bountifully stocked its waters
with tish. Deer, black bear, rabbits, partridges,
foxes, rninks. and rattlesnakes are to be found
among its mountains, and ducks, eagles, gulls,
and all kinds of wild birds fly above its waters.
The lake is surrounded by mountains, the most
striking of which are Prospect (1,800 ft.). Buck
(2.000 ft., longue, with its succession of
mounts, Erebus, Shelving Rock. Black (2,315
ft.), Anthony's Xose, named after Anthony
Wayne, and Rogers' Slide, after the fabled ex-
ploit of Rogers the Ranger, in 1757-58.

Lake George has more than 200 islands.
among the largest of which are Long and Big
Burnt Islands; Dome Island is the highest.
Green Island is the most beautiful, and Diamond
the most celebrated historically and sentiment-
ally; Tea— so-called from "a tea house" erected
there in 1828; Recluse and Floating Battery, oc-
cupied by Abercrombie 1758; Fourteen Mile,
used by Burgoyne's forces for camping purposes

;

Harbor Islands, scene of a bloody conflict 25
July 1757 between French and Indians and Eng-
glish ; and Prisoners', at foct of lake, used by
the French as a place of confinement for cap-
tives. "The Narrows," half way down, are nar-
ro passages in the lake, filled with large and
small islands, known generally as the "Hundred
Islands."

There are many indentations in the lake line,

some forming large bays. The best known are
Dunham's, Kattskill, Bolton. Xorthwest, in itself

a considerable lake; Fourteen Mile, and Para-
dise, the most beautiful bay in the world. The
lake is well served by three fine steamers run in

connection with the D. & H. Railroad and
Champlain Transportation Line. The principal
villages on the lake are — Lake George, at the
head, located in the town of Caldwell (pop.
[ igoo] 534) ; Bolton Landing, and Hague, near
which are the Dixon graphil mines, the largest
of their kind in existence. The ruins of Fort Ti-
conderoga (q.v.) are not far from the foot of the
lake. Geologically. Lake George is thought to
be a formation of the glacial age. To the min-
eralogical expert specimens of value are readily
accessible in the surrounding mountains. Gar-
nets, resinites, cocolite, pyroxene, sphene,
graphite, and tourmaline are found at Rogers'
Slide : feldspar, hermatite at or near Anthony's
Xose : while the beach sands contain powdered
garnet, amethyst, crystal quartz, magnetic sand,
and epidote; on Diamond Island are found

quartz co'Stals; gold in nonpaying quantities
has also been discovered.

J.\.MES A. HOLDEN.

George, Order of St. See G.\rter, Order
OF thk; Orders (Rov.\l): Russia, Bavaria,
Hanover, Sicily, Great Britain.

Georgetown, capital of British Guiana,
situ.tted on the eastern side of the Demarara
River, at its mouth, with the Caribbean Sea for
a second frontage. The city covers an area of
1,200 acres. Nearly every building is isolated
from its neighbor and surrounded by palms,
shrubs, or forest trees. The streets cross
each other at right angles; those which
run north and south in some cases have long
canals in the centre, beyond which are the road-
ways—the width of such streets being more
than 100 feet. On Main (or High) street are
situated the town-hall, Victoria law courts,
police magistrate's oflice. Colonial Bank, Pres-
bvterian Church. Portuguese Roman Catholic
Church, and the Methodist Church. The public
buildings, where the Court of Policy sits, and
the Anglican Cathedral are also in this section.
Another fine street is the Brick Dam, the two
rows of houses in which constituted the entire
town of Stabroek before the colony was cap-
tured by the British. The finest building in the
colony, the Roman Catholic Cathedral, stands
a short distance east of this street. The Royal
Mail Company, with its fortnightly mail service,
makes the port of Georgetown a terminus ; boats
of the French Compagnie Generale Transatlan-
tique call monthly on the way to Cayenne; the
Dutch Mail does the same when going to
Surinam; and steamers of a Canadian line also
call every fourth week. Vesscb drawing more
than 20 feet cannot cross the bar at the mouth
"f the river, and those of even lighter draught
are obliged to wait for high water. A line of
steamers subsidized by the government makes
daily trips from Georgetown to Essequebo

;

three times a week a steamer runs to Berbice;
twice a week up the Demnrara and Berbice
rivers ; and there is fortnightly communication
by boat with Morawhanna, the capital of the
northwestern district. A railway connects
Georgetown with Mahaica, on the east coast.

The West India & Panama Telegraph Company
also puts the citv and colony in communication
with other countries. There art good street-

car and telephone services. The city water,

l--ought from creeks 20 miles distant through
the Lamah Canal, is chiefly valuable in case of
fire ; it is not sufficiently pure for household use.

The city is lighted by gas and electricity. Munic-
ipal affairs are managed by a mayor and town
council. The value of real property is nearly

$8.000,000 ; the portion held by Europeans and

Creoles (other than Portuguese) being valued

at $4,611,575; the portion held by Portuguese

at $1,938,370; by East Indians. $101,930; and by

Chinese, $45,750. The tax-rate is usually 2 per

cent per annum on the appraised v.alue of private

property. There is a well-equipped and trained

fire brigade. Among the important institutions

are the Royal Agricultural and Commercial

Society, which has a library of over 17.000 vol-

umes, and maintains reading-rooms, etc. ; the

Institute of Mines and Forests, and the Cham-
ber of Commerce. Of the newspapers, one is
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issued daily, and a number weekly, bi-weekly or
tri-weekly. The port is regarded as healthy.

There were two or three severe attacks of yel-

low fever half a century ago ; but since that

time the drainage has been improved, and the

neighborhood of the wharves kept clean, and
during the past 50 years only one serious out-
break has occurred. The number of inhabitants

is given as 53,176. (See Gui.-\na, British.)

Consult Rodway, 'Handbook of British Guiana.'
M.ARRIOX WiLCO.X,

Authority on Latin-America.

Georgetown, Col., a town and the county-
seat of Clear Creek County; situated, at an alti-

tude of 8,475 feet, in a picturesque valley in the

h^art of the Rocky Mountains, 52 miles west of
Denver on Clear Creek and the Colorado &
Southern railway. It is the centre of an im-
portant silver district, and has also important
L'old-mining interests. There are several public

parks, and gas, water, and electric-light plants.

Pop. (1900) 1,418.

Georgetown, Del., a town and the county-
seat of Sussex County. 40 miles south by east of
Dover ; on the Philadelphia, Wilmington & Bal-
timore railway. It is situated in an agricultural

section. The chief interest is the canning in-

dustry. Pop. (1890) 1,353; (1900) 1,658.

Georgetown, D. C, at one time a town in

the District of Columbia; now included within
the limits of Washington (q.v.), and sometimes
called West Washington. It was at the head
of Potomac navigation, and the port of entry
for the District of Columbia.

Georgetown, Ky., a city and the county-
seat of Scott County, 12 miles north of Lexing-
ton and 20 miles east of Frankfort ; on the
Frankfort & C, the Cincinnati. X. O. & T. P.,

and the Louisville S. R.R.'s. It is in the heart
of the "blue grass" region, and the centre of an
important stock-raisiiig and agricultural district.

Flouring-mills, brick-works, and other indus-
tries are also located here. Georgetown College
(q.v.) is here situated. The "Royal Spring,"
which rises in the centre of Georgetown and
furnishes about 200,000 gallons of water per
hour, supplies the municipal water plant and
affords the power for the street railway, an ice

plant, a flour mill, and other establishments.

Georgetown was settled in 1776, incorporated in

1790, and received its charter in 1894. The gov-
ernment is administered by a mayor, chosen for

four years, and municipal council, elected on a
general ticket. Pop. (1900) 3,823.

Georgetown, Ohio, a village and the coun-
ty-seat of Brown County, 42 miles east by
south of Cincinnati and 7 miles north of the

Ohio River; on White Oak Creek and the Cin-
cinnati. Georgetown & Portsmouth railway. It

is the centre of an agricultural region, the grow-
ing of tobacco being an especiallj' important in-

dustry. There are also some manufactures,
and blue limestone is quarried in the vicinity.

Pop. (1900) 1,529.

Georgetown, Ontario, a town of Halton
County. 2? miles west of Toronto : on Credit

River and the Grand Trunk railway. The
water-power is excellent. There are paner-mills,

knitting-machine manufactories, and knitting and
woolen factories. Pop. (1901) 1,313.

Gorgetown, P. E. I., town and port on
the eastern coast; by rail 39 miles east of Char-
lottetown. It is the chief winter port of the
island. Pop. about 1,500.

Georgetown, S. C, a city and the county-
seat of Georgetown County, about 55 miles
northeast of Charleston; at the head of Winyali
Bay and on the Georgetown & Western railway
It is a port of entry and a seaport of consider-
able importance, being the central market for an
excellent agricultural region whose rivers, with
a total navigable distance of 1,000 miles, empty
into Winyah Bay. There are exports of rice,
pine lumber, turpentine, fish, cotton, shingles,
and other commodities. Georgetown was first

settled about 1700 and was incorporated in 1805.
The Marquis de Lafayette landed here at the
beginning of his first visit to the United States
(1784"!. The government is by a mayor, bi-
ennially elected, and a municipal council, chosen
at large. Pop. (1900) 4,138.

Georgetown, Tex., a city and the county-
seat of Williamson County, 30 miles north of
Austin; on the San Gabriel River and a branch
of the International & Great Northern railway.
The surrounding region is an agricultural one.
Georgetown has cotton-gins, cottonseed-oil
mills, and planL-ig-mills, and manufactories of
plows, ice, harness, and w-oodwork. Here are
located mineral springs whose waters are sim-
ilar to those of the well-known springs at Karls-
bad, Germany. Georgetown is also the seat of
Southwestern University, an institution of the
Methodist Episcopal Church, South, founded
in 1873. It was settled in 1854, incorporated in

1874, and is governed by a mayor and council,
biennially chosen. Pop. (1900) 2,790.

Georgetown College, Ky., a coeducational
institution in Georgetown, founded in 1829 under
the auspices of the Baptist Church ; reported
at the close of 1900: Professors and instructors,

19; students, 360; volumes in the library, 12,000;
productive funds, $235,000; grounds and build-
ings valued at $194,000; income, $23,500; number
of graduates, 580.

Georgetown University, D. C, an institu-

tion of higher education, under the direction of
the Roman Catholic Church. The plan of the
institution was undertaken as early as 1785 by
the Rev. John Carroll, later first archbishop of
Baltimore. In 1786 the corporation of clergy-

men in the chapter held at Whitemarsh, Md.,

adopted a series of resolutions directing the

establishment of the institution and the erection

of its first building. The year 1789 is generally

considered the year of the foundation of the

university, though students were not received

until 1791. Upon the reorganization of the

Society of Jesus in Maryland in 1805, the

Georgetown College, as it was then called, was
transferred to that society, under whose direc-

tion it still remains. In 1815 the university

was empowered by act of Congress to confer

any degree in the arts, sciences, and liberal pro-

fessions which are conferred in other colleges

and universities, and, in 1833, the Holy See

empowered the university to confer, in the name
of the Church, degrees in philosophy and the-

ology. The university is composed of the col-

lege: the school of medicine, organized in 1851

and including since 1901 a school of dentistry;
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and the school of law, organized in 1870. 'nie

college comprises three distinct departments,

the graduate school, the undergraduate depart-

ment, and the astronomical observatory. A pre-

paratory department is also connected with the

university. The teaching of the university is

guided by the principles of the Ratio Studiorum,

formulated by the Jesuit order, and a strict

standard of scholarship is maintained. The
facilities of the university include the Coleman
Museum of Natural History, the Beauchamp
Hughes Art Cabinet, and the Riggs Memorial
Library. In 1904-5 there were reported a fac-

ulty of 140 and a student enrolment of 544.

George Washington University, The (for-

merly Columbian), a non-sectsrian university

with graduate departments for post-graduate

and professional studies, and colleges conducting

undergraduate, technical, and specialized work,

located in Washington, D. C. ; organized by

special act of Congress in 1821 and by special

amendatory acts of Congress. The University

is divided first into departments for graduate

work: a department of arts and sciences lead-

ing to the masters' degrees and the degree of

doctor of philosophy; a department of politics

and diplomacy. leading to the degrees of master

of diplomacy and doctor of philosophy; a de-

partment of medicine comprising a four-year

course, leading to the degree of doctor of med-

icine, and a three-year course leading to the

degree of doctor of dental surgery; a depart-

ment of law and jurisprudence with a three-year

course leading to the degree of bachelor of laws,

a fourth year additional leading to the degree

of master of laws, a graduate course of one year

leading to the degree of master of patent law,

and a three-year course for graduate students in

arts and law, leading to the degree of doctor

of jurisprudence; Columbian College for under-

graduates with courses leading to the degrees

of bachelor of arts and bachelor of science;

Washington College of Engineering, with

courses for undergraduates leading to the de-

grees in engineering; and a division of archi-

tecture with courses for undergraduates and

graduates leading to the degrees in architecture.

By an act of Congress amending the charter,

approved 3 March 1905, colleges may be organ-

ized under the charter of the University upon

independent financial foundations, but educa-

tionally a part of the University, for educational

work in arts, sciences, liberal and technical

Knowledge. The University reported (1904-5):

professors and instructors, 186; pupils. 1,408.

Otis D. Swett,
Registrar.

Georgia, in Europe (by the Russians called

Grusia, by the natives Karthli), formerly a

kingdom, but now included in the Russian gov-

ernment of Tiflis and Kutais. though the name is

sometimes loosely employed to designate a much
larger portion of the territory possessed by Rus-

sia south of the Caucasus. Area, in the latter

sense, about 34.000 square miles; of Georgia

proper, about 15.000 square miles; pop. 2.1 10.000.

The history of the Georgians first becomes

trustworthy about the time of Alexander the

Great, to whom they became subject. After

Alexander's death, in 323 B.C.. they gained their

independence under Pharnvas. The country

was then governed by various dynasties of kinfs,

Christianity was introduced toward the close

of the 4th century ; soon after the death of

Mohammed, numerous followers of his entered

the country and compelled the inhabitants to

accept Islam. In the nth century Georgia was
twice invaded by the Seljuk Turks, and in the

13th, after widespread devastation, was cap-

tured by the Mongols under Tiniur. The Mon-
gols were expelled in 1403 by George VII. In
the i6th and iStli centuries Georgia was harried

hy the Persians, and at the same time the Turks
were continually making encroachments. Aga
Mohammed Shah in 1795 razed Tiflis to the
ground, the king, Heraclius II., abandoning all

resistance and taking refuge in the mountain
fastnesses. In 1799 George XIII. formally re-

signed the crown in favor of the Emperor Paul
of Russia, and in 1801 Russia annexed the
country. Consult : Brosset, ' Elements de la

Langue Georgienne' (1837) ; Chubinov, 'Rus
sian-Georgian Dictionary' (1846; new ed.

1886) : Leist, 'Georgischc Dicliter Verdcutscht*
(1887) ; Wardrop, 'The Kingdom of Georgia'
(1888). See Georgian.

Georgia, the last settled of the 13 original
States of the .American Union ; bounded on the
north by North Carolina and Tennessee, on the
northeast by South Carolina, on the east by
South Carolina and the Atlantic Ocean, on the
south by Florida, and on the west by Alabama

;

capital, Atlanta ; area 59,475 square miles, of
which 495 are water. Pop. (1900) 2,216,331, of
which the white population numbers 1,181,109

and the colored 1,034,998.

Topografliy.— The northeastern part of
Georgia is traversed by that part of the .Appa-

lachian chain of mountains known as the Blue
Ridge, which in Georgia has an altitude of
from 3.000 to 5,000 feet above sea-level. After
running one third the distance across the State,

it terminates abruptly, but appears again in

short ranges and detached peaks. Northwest
Georgia, the limestone region embracing about
3,600 square miles, has an altitude ranging from
between 600 and 700 to 2,500 feet above sea-

level. About 6.000 square miles of northern

Georgia are above the altitude of 1,000 feet.

About 20 miles 1.0 the west of the Blue Ridge
lies the Cohutta Range, a continuation of the

range known in Tennessee as the Unaka. The
Cohutta has an altitude of 3.000 feet above sea-

level with an abrupt escarpment toward the

valley of the Oostenaula on the west, and
then continues into Alabama in a low elevation

called Dugover Mountain. To the northwest

are Lookout and Sand Mountain ranges, which
with their table-lands constitute a part of the

Alleghany range, which, like the Blue Ridge,

belongs to the great Appalachian system.

High Point, the loftiest part of Lookout
Mountain, has an elevation of 2,408 feet. Its

northeastern spur, called Pigeon Mountain, has
an elevation of from 1.800 to 2,000 feet above
the sea, its highest point rising to 2,331 feet.

Another spur of Lookout, called Round Moun-
tain, has an elevation of over 2,200 feet. Tay-
lor's Ridge and its prolongation, called the

White Oak Mountains, rise to an elevation of

from 1.300 to 1.500 feet above sea-level. A
little farther south, Rocky Face Ridge, with an
elevation of from 1,500 to 1,700 feet, forms the
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eastern watershed of Chickamauga Creek (or

river, as it is sometimes called), which flows

through the valley at an elevation of 900 feet

above the sea. There are several detached

peaks, among which the most noted are Pine,

Lost, and Kennesaw jMountains, the last named
with its double peak rising to the height of

1,809 feet. In De Kalb County, 14 miles east

of the city of Atlanta, in a comparatively level

country. Stone Mountain, a vast mass of gran-

ite, rises to the height of 1,686 feet.

One of the most prominent features of north-

east Georgia is the Blue Ridge chain of moun-
tains, already mentioned. Some of the peaks of

this chain rise to an elevation of 5,000 feet. The
following is a list of the most noted of the

mountain peaks of Georgia with their height

above the level of the sea : Sitting Bull (middle

summit of Nantahela) in Towns County, 5,046

feet; Mona (east summit of Nantahela) 5,039

feet ; Enota in Towns County, 4,797 feet ; Rabun
Bald, in Rabun County, 4,718 feet; Blood, in

Union County, 4,468 feet; Tray, in Habersham
County, 4,403 feet; Cohutta, in Fannin County,

4,155 feet; Dome, in Towns County, 4,042 feet;

Grassy, in Pickens County, 3,290 feet; Tallulah,

in Habersham County, 3,172 feet; Yona, in

White County, 3,167 feet. In all the mountain
section of Georgia are charming valleys abound-
ing in very productive lands. The inost noted

are Cedar, Texas, Broomtown, and Vann's val-

leys in northwest Georgia, and Nacoochee
(Evening Star) and Santee valleys in the north-

east section of the State. Among the interest-

ing features of northwest Georgia are numerous
caves. Hardin's Cave, near Kingston, has cham-
bers 20 to 30 feet high. Middle Georgia is the

most thickly settled section of the State. With
the exception of two mountains, this region

varies in altitude from 180 to 500 feet, and
in a few instances to 1.000 feet. Lands too

steep for the plow are seldom fotind in middle
Georgia.

South Georgia embraces more than half the

area of the State and extends from the south-

ern limit of middle Georgia to Florida and the

Atlantic coast. Its altitude ranges from 100 to

500 feet. About 3,000 square miles of the coastal

region have an elevation of 100 feet.

Rivers.— The drainage system of Georgia
comprises nine basins. The Tennessee basin is

drained by tributaries of the Tennessee River.

The Mobile basin is drained into the Gulf of
Mexico by the Coosa and Tallapoosa rivers,

and their tributaries. The Apalachicola basin is

drained bj' the Chattahoochee and Flint rivers.

These, uniting in the southwestern corner of
Georgia, form the Apalachicola River which,
flowing through Florida, empties into a bay of
the same name, an arm of the Gulf of Mexico.
The Altamaha basin is drained by the Oconee
and Ocmulgee rivers, which empty into the
.\ltamaha, flowing into the Atlantic Ocean. The
Ogeechee basin is drained by the Ogeechee River
into the Atlantic Ocean through Ossabaw
Sound. The Savannah basin is drained by the
Savannah River and its tributaries into the At-
lantic Ocean. The Ocklockonee basin is drained
by the river of that name into the Gulf of Mexico
through Ocklockonee Bay. The Suwanee basin
is drained by the river of that name into the
Gulf of Me.xico. .'Mthough the Suwanee runs
for the greater part of its course through the
State of Florida, it rises in southeast Georgia,
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and two of its main tributaries, the Allapaha

and Withlacoochee rivers, are streams of south-

central Georgia. The Satilla and St Maryjs

basin is drained by the Satilla and St. Mary's

rivers. The Satilla is the more northern and
enters the Atlantic through St. Andrew's Sound.

The St. Mary's enters the Atlantic Ocean
through Cumberland Sound. Between these

rivers lies the noted Okefinokee swamp.
Its numerous large rivers furnish the State

with excellent water transportation. Although
the extensive railroad lines have built up in

Georgia flourishing cities and towns remote
from any water highwaj', yet those which are

upon navigable streams enjoy the advantage of

a competing water line. The Savannah is the

most important river of Georgia for the rea-

son that over 18 miles of its course is navi-

gable for ocean vessels. The Savannah is nav-
igable for river steamboats to Augusta, 230
miles to the north. The Chattahoochee is nav-
igable for steamboats from Columbus to the

Apalachicola and through that stream to the

Gulf of Me.xico. Through its several steam-
boat lines Columbus has a considerable river

trade. The city of Rome in northwest Georgia
has besides its several railroad lines a fine

river trade through the Oostanaula and the

Coosa. Steamboats carry to Rome the produc-
tions of the Coosa vallej', lumber, iron, grain,

and cotton, and the staple products of the Oosta-
naula valley. Albany, in southwest Georgia,

enjoys an extensive steamboat traffic by the
Flint River. The St. Mary's River is navigable

for the largest vessels up to and beyond the

town of that name, which is nine miles from
the ocean. The Satilla and Ogeechee are each
navigable for some distance, but their advan-
tages have not been utilized to any considerable

extent. Other navigable waters of Georgia are

the inlets and sounds, flowing between the

mainland and the islands that skirt the coast

from the Savannah to the St. Mary's rivers.

Through SL Simon's Sound the largest ves-
sels pass up the Turtle River, a short but deep
stream, to the city of Brunswick, the second in

importance of the ports of Georgia, being, like

Savannah, the centre of a fine fruit and trucking
section. Every section of Georgia is drained
by rivers of considerable size, and is conse-
quently a splendid agricultural country. Its nu-
merous navigable streams, supplementing its

great railroad system, conspire to give its peo-
ple unusual advantages for both internal and
foreign commerce.

Climate.— Of nine climate belts in the United
States eight are represented in Georgia. The
lowest of these eight belts in mean annual tem-
perature is below 40°, the highest between 70°

and 75°. The climate of less than 40° mean
annual temperature is found only on some of
the mountain peaks. On the sides of these
mountains below the summit the mean annual
temperature is between 40° and 45°, correspond-
ing with upper New England and New York
and the mountain region of \'irginia. There is

a still larger climate zone of between 45° and
50° which corresponds with that to be
found in portions of New York, Pennsylvania,
and Ohio. The zone of between 50° and 55°
embraces a narrow strip which runs northward
through North Carolina and Virginia up to New
Jersey. The zone between 55° and 60° of mean
annual temperature contains an area two or
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three times as large as all the preceding zones

together and, passing through both Carolinas^,

ends in Virginia. Ilic zone between 60

and 65° embraces nearly all of middle Georgia,

corresponding with that of upper Alabama, Mis-

sissippi, Louisiana, Texas, West Tennessee, and

Arkansas, and extends into Virginia. The mean
annual temperatures at some of the important

stations in this area are: Rome, 61.9: Gaines-

ville, 61.3; Atlanta, 61.4; CarroUton, 62. ;
Ath-

ens, 63.; Augusta, 64.; LaGrange, 64.1; Thom-
son, 64.7.

The cliinate of .southern Georgia is between

65° and 70° of mean annual temperature and

corresponds with that of southern Texas, Lou-

isiana, Mississippi, and upper I'lorida. At Ma-
con it is 66.1°: Cutbbcrt, 68.1; Americus,

68.2; Brunswick, 68.7- Blackshear with 70.2° is

the only station touching the zone between
70° and 75°. For the whole State the mean
temperature for July is 81.8°. The isothermal

line of 80°, July temperature, runs above Au-
gusta and Macon to West Point. Above this

line embracing the greater portions of north

and middle Georgia the July temperature is be-

tween 75° and 80°. Below this line, embracing
the greater part of East Georgia and nearly

all of southeast and southwest Georgia the

July temperature is between 80° and 85°. The
climate of Atlanta, situated as it is on a ridge

1,050 feet above sea-level, corresponds with that

of Washington, St. Louis, and Louisville, the

winters being warmer and the summers cooler.

Snow seldoin falls in southern Georgia, and
then rarely to a depth of more than two inches.

In middle Georgia the fall of snow is a little

more frequent and to a greater depth, while both

its frequency and depth are greatly increased

in the mountain region. The annual average

rainfall of Georgia is 403 inches, the highest

being at Rabun Gap, 71.7 inches, the lowest at

Swainsboro, ,39.4 inches. Atlanta's annual rain-

fall is 52.12 inches. The average for different

sections of the State is: Middle Georgia, 49.7

inches: east Georgia, 41.4 inches, and northwest
Georgia, 60.3 inches. The summer rainfall aver-

ages : For north Georgia, 13.6 inches ; for south-

west Georgia, 14.5 inches, and for the entire

State, 13.4 inches. The summer rainfall aver-

ages at different localities : Rome, 10.2 inches

;

Atlanta, 10.8 inches: Rabun Gap, 15.4 inches;

Americus, 16 inches; Brunswick, 16.6 inches.

Agriculture.— The northwestern section of

Georgia presents a great variety of surface and
soil. The slopes of the mountains and hills

are well suited for the grazing of stock, and
abundance of land, either rolling or entirely

level in the valleys, is adapted to the raising

of vegetables, fruits, corn, wheat, rye, oats, bar-

ky, buckwheat, cowpeas, clover, timothy, or-

chard grass, Bermuda, Johnson, crab, red top,

and many other grasses useful for hay and
pasturage. Cotton also is a profitable crop as

far north as Floyd County, above which very lit-

tle of this crop is raised. Some of the chief

fruits are peaches, apples, pears, cherries, all

kinds of berries and grapes of every variety.

The forest timbers are oaks of several varieties,

pines of two varieties, also the poplar, ash. beech,

elm, chestnut, hickory, maple, walnut, iron wood,
sugar berry, sycamore, sweet-gtmi, dogwood, per-

simmon, sassafras, wild cherry, rosebud, war-
hoo, cedar, and buckeye. In northeast Georgia

but little over 12 per cent of the land is under

cultivation, because this part of the State is

thinly inhabited : but many of the tillable lands
have a very rich, dark red soil. Little Tennes-
see valley in Rabun County and Nacoochee val-

ley in White County are noted for fertility, bear-

ing all kinds of crops, fruits, and grasses. About
75 per cent of the whole area known as middle
Georgia is under cultivation. The central col-

ton region of the State includes the southern
part of middle and large areas of southern Geor-
gia. This region embraces the sand and pine

hills belt, the red hills belt, and the yellow loam
region. The first of these covers about 3.000

square miles, the other two about 12.000

square miles. Large crops of corn and cotton

are raised throughout this area except in the

sand hills belt. In the long-leaf pine region

there are 17.000 square miles, and here the

vast forests of long leaf pine are a great source

of wealth to the State. Wherever the timber

lands are cleared, they are being put undei

cultivation. The marls and swamp muck found
in this section, when mi.xed, form a cheap and
excellent fertilizer. The pine and palmetto

flats around Okcfinokee swamp furnish large

quantities of long leaf pine, cypress, and -aw
palmetto, while along the creek-bottom and
hummock lands are found these same trees,

black-gum, tupelo-gum, titi, and maple. The
coast region, about 2,045 square miles, includes

the savannas, live-oak lands and islands. The
coast lands from the Savannah to the St. Mary's
River are noted for magnificent live oaks, also

red and water oaks, red cedar, hickory, chinkapin,

sassafras, cabbage and blue palmetto. Along the

coast lands rice is cultivated, and the Georgia
sea-islands produce the larger part of the finest

cotton known to commerce. All over middle
and southern Georgia grows the sugarcane,

richer in saccharine matter than any other known
plant from which sugar is extracted.

By reason of its more than 4^4° of latitude

and different altitudes of its various .sections

Georgia produces the crops and fruits of every

section of the Union, and on its sea islands and
extreme southern section of its mainland many
of those of the tropics, such as oranges, lemons,

bananas, etc. Pomegranates and figs are found
all over the State.

The census of 1900 gives the total value of

Georgia's agricultural products at $86,345,343.

Of this amount $42.5.^4.235 represented the valup.

of the cotton crop, and $17,155,868 that of the

corn crop. The sugarcane crop brought

$1,690,704; Irish potatoes, $326,853; sweet pota-

toes, $2,354,390; miscellaneous vegetables,

$3,009,306. But in that year both the cotton

and corn crops were below normal in Georgia.

The value of the peach crop that year was in-

significant, because of unfavorable seasons. The
normal value of Georgia's corn crop for several

years has been in the neighborhood of

$19,000,000, and in 1902 her cotton crop brought

above $69,000,000, these two crops alone show-
ing a greater value than all her agricultural

products combined in the census year. The
peach trees in commercial orchards number
16.000.000, of which over half are now in bear-

ing. In a good fruit year the produce of these

orchards brings into the State many millions

of dollars. In any ordinary year the peach
crop of Georgia is worth at least $4,000,000,

and in some years it will far exceed those fiR-
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ures. Georgia outranks all the States in the

number and quahty of her watermelons.
Stock raising is verj; profitable to those who

engage in it. In southern Georgia cattle and
sheep need very little shelter and for only a few
weeks of the winter. The total value of all

live stock on farms in 1900, including poultry,

was $35,200,507 and the total value of all do-
mestic animals not on farms was estimated at

$2,281,059, making in all $37,481,566. The num-
ber of specified domestic animals on farms in

1900 was : Dairy cows, 276,024 ; other neat
cattle, 623,467; horses, 127,407; mules and asses,

267.840; sheep (lambs not included), 258,894;
swine, 1,424,298. Of poultry there were 4,549,144
chickens, 103,416 turkeys, 208,997 geese, and
64,895 ducks. The total value of all the poultry
was $1,458,055. There were 187,919 swarms of
bees valued at $242,769.

Geology and Mining.— There are three main
geological divisions of Georgia. The Palaeozoic

in the northwest embraces the counties of Dade,
Walker, Catoosa, Whitfield, Chattooga, Floyd,
and the greater parts of Murray, Gordon, Bar-
tow, and Polk. Cambrian. Silurian, Devonian,
and Carboniferous formations are represented.
The rocks are chiefly shales, sandstones, lime-

stone, quartzites and cherts. This is a region
of parallel valleys and mountain ridges in which
are found valuable deposits of coal, iron, alu-

minum Tor bauxite), manganese, and roofing
slate. Hydraulic cement rock is found in large
quantities in Bartow Count}-. The crystalline

area includes that portion of the State not in

the Palaeozoic area that runs north of a line

extending through Columbus, Macon, Milledge-
ville, and Augusta. In this area are granites,

schists, and gneis.ses, and in the region which
borders both the Palaeozoic and crystalline areas
are found the marbles for which Georgia is

so famous. The marble belt traverses Fannin,
Gilmer, Pickens, and Cherokee counties, the
most important quarries being in Pickens
County. Large quantities of granite and gneiss
are found in many localities in the crystalline

area.

The gold deposits are found in four belts.

The first runs through Rabun, Habersham,
White, Lumpkin, Dawson, Forsyth, Cherokee,
Cobb, Bartow, Paulding, and Haralson counties.

The second belt traverses Rabun, Habersham,
Hall, Gwinnett, Forsyth, Milton, IDe Kalb, and
Fulton counties. A third belt traverses Cobb.
Paulding, and Carroll counties. A fourth belt

goes through Lincoln, Columbia, McDuffie, and
Warren counties in the southeast part of the
crystalline area. There are some irregular de-
posits in Towns, Union, Gilmer, Fannin, and
Meriwether counties. The iron ores are in the
Palaeozoic area. The brown iron ores are mined
in Bartow, Polk, and Floyd counties. The red
iron ores are mined in Walker and Chattooga
counties. Ochre occurs in Bartow County,
manganese in Bartow and Floyd. The largest
bauxite deposits are in Floyd and Bartow coun-
ties, but it occurs also in Polk, Walker, and
Chattooga counties. Corundum deposits are
found in Rabun. Towns, Union, Habersham,
Carroll, and Heard counties. Laurel Creek
mine in Rabun County near the Carolina line is

the largest in Georgia, and one of the most
noted in the LTnited States. Pyrite is found in
Lumpkin County ; copper in Murray and Fannin
counties, graphite near Emerson; asbestos in

several localities in the crystalline area ; talc

in Murray, Fannin, and Cherokee ; mica in
Union and Fannin ; barite in Bartow. Of pre-
cious stones amethysts are found in Rabun
County, a few diamonds in Hall County, some
good moonstones in Upson County. Rubies and
sapphires of small size have been found in

the northeast part of the crystalline area. The
coal fields of Georgia are in Dade and Walker
counties.

Limestone beds of good quality for both
calcimining and building purposes are found
in the Palaeozoic area and in Hall and Haber-
sham counties in the crystalline area. Lime-
stone for calcimining is also found in different
localities in the coastal plain region, which takes
in all the southern portion of Georgia. In
this region are found marls and phosphates.
Through all that part of the State north of the
fall line, which runs from Columbus through
Macon to Augusta are found clays suitable for
the manufacture of common brick and the
coarser grades of earthen-w-are, while imme-
diately below the fall line in a narrow belt

across the State are clays suitable for the manu-
facture of porcelain, enameled brick, china-ware,
terra-cotta, sewer pipes, etc.. The annual out-
put of all the mineral products of Georgia is

nearl}' $5,000,000.

Manufactures.— Georgia stands in the front
rank of the Southern States in the variety and
value of its manufactures and the number of its

manufacturing establishments. The total value
of all its manufactures by the census of igoo
was $89,789,656. The number of establishments
engaged in the manufacture of cotton goods was
reported as 68, with 817.345 spindles and 19,398
looms. The capital invested was $24,222,169.
But in rgoi, after a more searching investigation
than ever before in regard to the growth of cot-

ton spinning in the South, the United States
Department of Agriculture reported that in 1899
there were 79 mills in operation and that in

1900 the number in operation had increased to
86 with 969,364 spindles. The same report stated

that during 1900 there were completed 28 more
mills and that the stock had been raised, and
plans prepared for 13 more. This report agrees
very closely with one prepared early in igor by
the Georgia department of agriculture, which
gave a list of the mills by name and showed
III mills in operation with 1,192,486 spindles and
26.645 looms. In bleached cotton goods Geor-
gia stands fourth in the Union with 24.265,583
square yards. The cotton gins reported in the

census of 1900 numbered 4,729 running for four

months. Eli Whitney was living in Georgia,

when he invented the cotton gin. The cotton

oil mills in operation in igoi numbered 58.

They paid above $5,000,000 for cotton seed,

which they manufactured into various products,

valued at $14,000,000. The fertilizer factories

registered with the commissioner of agriculture

for the season of igo2 and igo3 numbered 82,

many of them being of great capacity and hav-
ing an immense trade all over the Soiithern

States. In the manufacture of turpentine

and rosin Georgia easily leads all the States,

exporting in igoo the vast amount of I4,623.32§

gallons of spirits of turpentine and r.408.928

barrels of turpentine, rosin, and pitch. In lOOO

there were 1.254 establishments with a capital

of $11,802,716 engaged in the lumber industry.

Among the other manufactures the most impor-
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tant are printing establishments, flour and grist

mills, woolen mills, furnimre factories, orna-

mental iron works, foundries, blast furnaces,

ca'riage factories, car shops, blacksniithing and
wlicelwrigluing, brick, tile and pottery manufac-

tories, marble and stone works, manufactories

of paints, chemicals, ice, electric light plants,

carpenter work, canning factories, creameries,

and numerous others.

Railroads.— The principal railway lines are

ihe Central of Georgia, 1,302.2,^ miles; Southern,

919.90 miles: Seaboard Air Line, 648.49 miles;

Atlantic Coast Line, 667.70 miles ; Georgia Rail-

road, 302.50 miles. There are many other im-

portant railroads in the State whose combiiied

mileage is 2,194.50. The total railroad mile-

age of the State is 6,035.32. Besides these are

numerous electric lines in the cities of the

State and their suburbs, connecting them in

many instances with neighboring towns.

Finances.— In 1903 the assessed valuation of

the State was $467,310,646 and the bonded debt

$7.53 '.500 "ct. The tax rate was $5.30 per

$1,000.

Batiks.— There are 39 national banks, with

a capital stock of $5,046,000, deposits of about

$20,000,000, and reserve of about $9,000,000; 243

other banks with about $10,100,000 capital, and
over $30,000,000 deposits.

Education.— In addition to her public school

system Georgia has numerous private schools

and several noted colleges for both sexes. In

the public school system there are 7,700 schools,

of which 4.919 are for whites and 2,781 for

colored. The total number of teachers is 9,180

of whom 5,997 arc white and 3,183 colored. The
number of normal trained teachers is 2,238, of

whom 1,791 are white and 447 colored. The
number of pupils admitted during 1901 were

439,645, of whom there were 258.984 whites and

216,359 colored. The average daily attendance

was 159,562 white and 105,826 cnl'^rcJ, making a

total of 265,388. Among ihe leading higher in-

stitutions of learning are: University of

Georgia, Athens ; and its branches as fol-

lows: North Georgia Agricultural College

at Dahlonega, Georgia School of Technology
at Atlanta, Georgia Normal and Industrial

College (for ladies) in Milledgeville, Geor-

gia State Normal School (for both sexes) at

Athens, and the Georgia State Industrial Col-

lege for Colored Youths, near Savannah ; affili-

ated with the University of Georgia, but not

receiving State funds : South Georgia Military

and Agricultural College at Thomasville, Mid-
dle Georgia Militarj' and Agricultural College

at Milledgeville, West Georgia Agricultural and
Mechanical College at Hamilton. Other noted
colleges are : Emory College, Oxford ; Mercer
University, Macon : Wesleyan Female College,

Macon : Shorter Female College, Rome : Agnes
Scott Institute, Decatur ; Lucy Cobb Institute,

Athens : Southern Female College, College Park
(near Atlanta) ; Southern Female College, La
Grange; La Grange Female College, La Grange;
Andrew Female College, Cuthbert ; Monroe Fe-

male College, Forsyth : Young Female College,

Thomasville ; St. Stanislaus College, near Ma-
con ; Young L. Harris Institute, Young Harris;
Brenau Female College, Gainesville : Piedmont
Institute, Rockmart ; South Georgia College, Mc-
Rae. With the exception of the State Indus-

trial College for colored youths, at College near

Savannah, all the above-named institutions are

for whites exclusively. For the colored people

there are the following institutions: Atlanta

University, Clark University, Spellman Semi-

nary, Morris Brown College and Gammon Uni-

versity, all at Atlanta; Payne Institute at Au-
gusta, under the auspices of the Methodist

Episcopal Church, South.
The number of pupils enrolled in private

schools and colleges is 10,097 whites and 4,877

colored, total 14.974.

Rclision.— The Baptists have 368,000 mem-
bers, 3,586 church buildings, and 76,000 Sunday-
.school pupils: the Methodists have 272.000 mem-
bers, 3,205 church buildings, and 117,828

Sunday-school pupils; the Presbyterians have

18,000 members, 327 church buildings, and 12,600

Sunday-school pupils; the Congrcgationalists

have 4.714 members, 65 church buildings, and

4,284 Simday-school pupils; the Episcopalians

have 7,976 members, 137 church buildings, and

4,400 Sunday-school pupils ; the Di.sciples of

Christ have 0.805 members, no church buildings,

and 7.147 Sunday-school pupils; the Roman
Catholics have 20,000 church members, 40 church

buildings, and 2,500 Sunday-school pupils. The
Hebrews in Georgia number about 6,200.

Charitable Institutions.— The principal be-

nevolent institutions of Georgia are : the Orphan
House at Bethesda, near Savaiuiah, founded in

1739 1 the State Lunatic Asylum at Milledgeville;

Georgia Institute for the Deaf and Dumb, at

Cave Spring; Academy for the Blind at Macon;
Female Asylum at Savannah ; Augusta Orphan
Asylum at Augusta; Orphan Home of the North
Georgia Conference of the Methodist Episcopal

Church South, at Decatur; Orphan Home of

the South Georgia Conference of the Metho-
dist Episcopal Church South, at Macon ; Mum-
ford Industrial Home for boys and girls, near

Macon; Appleton Orphan Home (Episcopal),

Macon; Baptist Orphans' Home, Hapeville, near

Atlanta; Hebrew Orphan Home, Atlanta; Ab-
ram's Home for widows in Savannah.

State Government.— The State Constitution

adopted in 1877 carefully guards the rights of

the people and prevents extravagant appropria-

tions by the legislature. The governor is

elected for two years and receives a salary of

$3,000. The state-house officers are : the attor-

ney-general, comptroller-general, adjutant-gen-

eral, treasurer, secretary of state, stale school

commissioner, commissioner of agriculture, state

geologist, state librarian, commissioner of pen-

sions, three prison commissioners, and three

railroad commissioners. The supreme court

consists of one chief justice and five associate

justices. There are 24 superior court circuits,

each having a judge and solicitor. Georgia is

represented in the National Congress by two
senators and 11 representatives.

Population and Division.— The population of

Georgia at each census is as follows: (i/Qo)

82,548; (1800) 162.686; (1810) 252,433; (1820)

340,985; (1830) 576.823; (1840) 691,392; (1850)

906,185; (i860) 1,057.286; (1870) 1,184,109;

(1880) 1,542,180; (1890) 1,837,353; (1900)

2,216,331. The total white population in igoo

w^as 1,181,109 and the total colored 1,034,998-

There were also 204 Chinese, i Japanese, and 19

Indians. The foreign-born population numbered
7,603 males and 4.800 females. There are 137

counties in the State.

Of 372 incorporated places in Georgia 40
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had a population in 1500 of more than 2,000 and
13 of these had a population in excess of 5,000.

Atlanta, the capital, had 89,872 ; Savannah, the
chief seaport, had 54,244 ; Augusta, the greatest

cotton manufacturing city of the South, had
39,441 ; Macon had 23,272 ; Columbus, the sec-

ond great cotton manufacturing city of the
South, had 17,614. Other cities of the State
having over 5,000 inhabitants in 1900 are : Ath-
ens, 10,245; Brunswick, 9,081; Araericus, 7,674;
Rome, 7,291; Griffin, 6,857; Waycross, 5,919;
Valdosta, 5,613 ; Thomasville, 5,322.

History.—-A charter for the establishment
of the colony of Georgia was obtained from
George II., king of England, in June 1732, by a
number of benevolent gentlemen of London,
whose design was to found a home for the
poor of Great Britain and a place of refuge
for the Salzburgen and other persecuted sects of
the continent of Europe. The colony was also in-

tended as a military settlement to serve as a
barrier against encroachments of the Spaniards
upon South Carolina. Gen. James Edward
Oglethorpe, a man of great liberality and of
marked ability and experience in military affairs,

being selected by the trustees as governor,
brought over 116 emigrants. Landing at Yania-
craw Bluff on 12 Feb. 1733, they laid the foun-
dations of the city of Savannah and colony of
Georgia. At first rum and slavery were pro-
hibited, but in 1747 these restrictions were re-

moved. During the 10 years of Oglethorpe's
administration many settlers of a very desirable

kind were brought into the colony, peace with
the Indians was secured by treaties, their lands
being in every instance procured by purchase, a
formidable Spanish invasion was defeated, John
and Charles Wesley and George Whitefield
preached to the people and Whitefield founded
the Orphan Home at Bethesda a few miles from
Savannah. In 1752 the trustees of Georgia sur-

rendered their rights to the crown and in 1754
John Reynolds was appointed governor. At the
close of the French and Indian war the boun-
daries of Georgia, which had embraced a ter-

ritory between the Savannah and the Altamaha
rivers, were extended to the Mississippi on the
west, and to latitude 31° and the St. Mary's
River on the south. Subsequently they were
extended on the south to latitude 30° 21' 39".

Georgia united with the other colonies in re-

sisting the aggressions of the mother country.
On II May 1775 Col. Joseph Habersham and
Commodore Bowen with 30 volunteers seized the

powder magazine at Savannah and secured
13,000 pounds of powder, of which the Georgia
authorities sent 5,000 pounds to the Continental
army at Boston. In March 1776 the Georgians
tinder Col. Mcintosh aided by the Carolinians
under Col. Bull burned 3 and disabled 6 out
of II merchant vessels which under the protec-
tion of some British war vessels were endeavor-
ing to carry on trade with some loyalist plant-
ers. In April 1776 Georgia instructed her
delegates in Congress to vote for independence.
The signers of the declaration on the part of
Georgia were Button Gwinnett, Lyman Hall,
and George Walton. In December 1778 the
British captured Savannah and early in 1779
Augusta. But the Carolinians under Andrew
Pickens and the Georgians under John Dooly
and Elijah Clarke by the victory of Kettle Creek
recovered Augusta. Subsequently the British de-

feated Ashe at Brier Creek and repulsed fhe
combined attack of the Americans under Lin-
coln and the French under D'Estaing at Savan-
nah. This battle at Savannah was one of the
most important conflicts of the Revolution.
After the fall of Charleston, S. C, in 1780, the
British overran all eastern Georgia. But Col.
Elijah Clarke made a desperate effort to retake
Augusta. Failing he tried again in 1781 and,
by the assistance of Pickens and "Light Horse"
Harry Lee, succeeded. Almost the last fight of
the Revolution was WajTie's victory over the
Indian allies of the British near Savannah, 23
June 1782. On 11 July 1782 Savannah was
evacuated by the British and the authority of
Georgia was established over all her borders.
On 2 Jan. 1788 a convention of delegates from
the different counties of the State at Augusta
ratified the Constitution of the United States
on behalf of Georgia.

In 1802 Georgia ceded to the Federal govern-
ment all her lands west of the Chattahoochee
embracing the greater part of the present States
of Alabama and Mississippi. In 1807 Milledge-
ville became the capital. During the second
war with Great Britain 1812-15 the Georgians
under Gen. John Floyd gained several battles

over the Indians and shared with the Ten-
nesseeans in the decisive victories won over the
savages by Gen. Andrew Jackson. In the Mex-
ican war Georgia's sons were distinguished,
among whom Col. James S. Mcintosh was
killed at Molino del Rey and W. H. T. Walker
was desperately wounded at Chapultepec.

Georgia seceded from the Union ig Jan.
1861 and furnished to the Confederate army 94
regiments and 36 battalions, embracing every
arm of the service. On Georgia soil were fought
the battles of Chickamauga, Ringgold, Resaca,
New Hope Church, Kennesaw Mountain, Peach
Tree Creek, Atlanta, Jonesboro, ."Vllatoona, and
numerous smaller engagements and skirmishes.
At the close of the Civil War Georgia resumed
her career of enterprise in every industrial line,

not waiting even for her re-entrance into the
Union, which occurred in 1870. During the
Spanish-American war Georgia furnished more
volunteers in proportion to population than any
other State.

Among prominent Georgia citizens have been
Gen. Joseph Wheeler, William H. Crawford,
John McPherson Berrien, George M. Troup,
George R. Gilmer, Herschel V. Johnson, Howell
Cobb. Robert Toombs. Ale.xander H. Stephens,
Joseph E. Brown, John B. Gordon, Alfred H.
Colquitt, Benjamin H. Hill. Sidney Lanier, the
poet ; Dr. J. Crawford Long, the discoverer of
anaesthesia ; Bishop George F. Pierce. Allen D.
Candler. Joseph T. Derry,
Editor of '^Georgia, Historical and Industrial.^

Georgia, South, an island in the South
Atlantic, lat. at its north point, 53° 57' S. ; Ion.
38° 13' W. It is go miles long, and has high
and rock-y coasts, inaccessible from ice during
a greater part of the year.

Georgia, Strait of, a large inlet of the
North Pacific Ocean, between the continent of
North America and Vancouver's Island; about
120 miles in length from north to south ; the
breadth varies greatly in its different parts, from
6 miles to 20. It communicates with the ocean
on the north by Queen Charlotte's Sound, and
on the south by the Strait of Juan de Fuca.
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Georgia, University of, an important uni-

versity which is at tlic head of Stale education

in Georgia. It was chartered in 1785 and is the

oldest State university. The charter coordinates

primary and secondary schools with the uni-

versity in the scheme of education by the State.

The institution was located at Athens, and be-

gan academic work in 1801. This is the parent
institution and includes four colleges: (l)

Franklin College, the college of the liberal arts;

(2) State College of Agriculture and the Me-
chanic Arts, on the Morrill foundation. (3)
Law School. (4) Graduate School. The phrase
"University of Georgia" in the wider sense in-

cludes the various colleges in different parts of
the State which are declared by law to be
"parts" of the university. These are : North
Georgia Agricultural and Mechanical College, at

Dahlonega : Medical College, at Augusta;
School of Technolog>', at Atlanta ; Georgia Nor-
mal and Industrial College, for women, at Mill-

edgeville; State Normal School, for men and
women, at Athens ; Industrial College, for

negroes, at Savannah. The university, in the col-

lective sense, has (1903) 1,884 students of college

grade ; 156 in professional schools
; 585 in pre-

paratory schools ; total, 2,527. The members of

the faculties number 160. All these institutions

are managed for the most part by local boards
or commissions, but legal title and control of

all of them is vested in the single Board of
Trustees of the university. This is a unique
feature of organization of the higher education

of the State and differentiates it from the sys-

tem of any other St.ite. Understood in the nar-

rower sense, the single institution at Athens has

359 students, and its income is $50,000 per

annum. Among the alumni of national

reputation are Howell Cobb, speaker of

the House of Representatives and secre-

tary of the treasury ; Alexander H. Ste-

phens, John A. Campbell, justice of the United
States Supreme Court ; senators Robert Toombs,
Benjamin H. Hill, .Augustus O. Bacon; Joseph
and John LcContc, afterward president and pro-

fesser in the University of California: Henry
Timrod, poet ; Henrj' \V. Grady and J. L. M.
Curry, diplomat and educator. As the uni-

versity is a Stale institution, tuition is free for

residents of Georgia in all schools except the

professional schools ; non-residents pay a small

fee.

Georgia Bark, a small tree of the Southern
States closely resembling the cinchona or Peru-

vian bark, and belonging to the natural order

Cinchonacca. It has pretty large white flowers,

with longitudinal stripes of rose-color, disposed

in beautiful clusters at the extremities of the

branches : each flower is accompanied with a

floral leaf, bordered with rose-color near the

upper margin ; the corolla is tubular ; the

stamens five, with a single style ; and the capsule

contains two cells and numerous seeds. The
wood is soft and is therefore unfit to be used

in the arts. The inner bark is extremely bitter,

and is employed with success in intermittent

fevers.

Georgian Architecture, a neo-classic style

of architecture that flourished in England from
about 1715 to 1800, during the reigns of the

four Georgcr., from whom it derives its name.

It was a union of the Italian and Palladian

styles divested of excessive ornamentation, and

is to be found throughout the United States

in buildings of the Colonial period. Among its

prominent exponents were Gibbs, Campbell,
Chambers, and Dance ; Somerset House, and
the church of St. Martin's-in-the-Fields, Lon-
don, are tiiic types of the style.

Georgian Bay, Canada, formerly L.\ke M.\n-
ITOULIN, the northeastern part of Lake Huron,
partly separated from the main body of the

lake by the peninsula of Cabot's Head and the

island of Great Manitoulin, province of Ontario.

It is about 120 miles long and 50 broad.

Georgian, or Ibernian, or Grusinian. The
people (about Ooo.ooo) who speak the Georgian
language call themselves Karthveli, but arc also

named Grusini. and inhabit the valley of the

upper and middle Kur, those of the Rion and
Tchoruk, as far as the promontories of the

Ararat chain, and north to the .Alazan, beyond
which their language is mixed with the tongues
of Shirvan and Daghestan, as far as the Caspian
Sea. Probably descendants of the Colchi and
Albani, they were anciently called Iberi, and,
according to tradition, are akin to the Arme-
nians, although their language differs from the

Haikanian (Somasi in Georgian), and is be-

lieved by their learned prince Theimuraz to be
primitive. Brosset and Voss (1847) place it

among the Indo-European languages. It con-
sists of several dialects, namely: The Karthveli
or Georgian proper in the centre, the
Kakheti and Imeretlii ne.xt, then the Mingreli
and Guri, and more remotely the Suani and the

Lazi, which reaches almost to Trebizond. A
colony transported into Asterabad in Persia in

1622 is said to speak a purer idiom than any of

those now spoken in Georgia. Georgian liter-

ature is mostly founded on that of Greece. The
Bible was partly translated in the 8th century,

finished in the i8th, and splendidly printed at

Moscow, Tiflis, and St. Petersburg. Arabic and
European works have also been translated into

Georgian. We can mention but a few of the

many remarkable national works. Among the ro-

mances are the following: 'TarieP (Of the Man
in the Tiger Skin), by Skhotta of Rusth-
vel. a general of the heroic queen Thamar, with
a commentary by King Wakhtang VI. (Tiflis

1793) ; 'Daredjamiani' (Deeds of Amiran, son
of Daredjan, a hero of Bagdad), by the courtier

Moses of Khoni; 'Visramiani' (Love of the

Princess Vis for Prince Ramin), somewhat re-

sembling Rousseau's 'Heloise' ; 'Miriani'
(story of the Chinese Princess Miri), imitated
from the Persian. These and many others ex-
hibit lively imagination and good taste. The
'Thamariani' is a panegyrical epic on Queen
Thamar, by Tchakhakhadze. In poetry, there

are versions of lyrical poems from the Greek,
etc., by Georgi Aphoni (nth century); a col-

lection of historic odes; there is also a very
keen satirical work by Bcssarion Gabas Khoili.

There are many histories of Georgia, chronicles,

biographies, histories of families, monasteries,
etc. The drama began to be cultivated at a

late period, especially by Prince Eristov.

Wakhtang VI. established a printing office at

Tiflis. There are also there at present a na-
tional theatre and opera house. The 'Aurora.'
a periodical established in 1857, and the

'Kavkas,' a Russian newspaper, are published

at Tiflis.
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Geotropism, je-6t'r6-pizm, the influence

which causes a tendency in plants and animals
to grow toward the centre of the earth ; it is

defined by Dr. John Coulter as "sensitiveness

to gravity." Geotropism in its simplest form,
called "positive," causes growth directly down-
ward, as in the tips of roots, which strike

straight down into the earth. So strong is this

influence upon roots that they will turn from
any abnormal position in which they are placed
and bend downward until they reach and pene-
trate the ground,— an adaptation for the preser-
vation of plants against dislodgment by wind or
water. The reverse of this is negative geotro-
pism (apogeotropism), the influence which
causes parts of plants, particularly stems, to
grow azi'ay from the earth. A demonstration
of these opposing influences in regulating plant-
growth is found in the fact that when seedlings
are caused to revolve continuously and rapidly
for a period, their stems point and increase to-
ward the centre of the centrifugal force, while
the roots take the opposite line of growth. A
third form of the tendency is called "diageotro-
pism." and leads parts subject to its influence,

as runners and rhizomes, to grow horizontally;
that is, in a direction at right angles to the
plane of positive geotropism. This influence
is seen in the tendency of branches and foliage
to assume a horizontal, position. In all these
cases, however, the result is modified and com-
plicated by influences of sunlight, moisture, etc.,

styled heliotropism, hydrotropism, chemotro-
pism, etc. (qq.v.) ; and sometimes, as in the case
of twining plants, it is impossible at present to
extricate them and assign to each its part in
the result.

Geotropism. or the influence of gravity, has
had a great effect, also, upon the forms of ani-
mals, especially in determining proportions and
strength of parts with reference to weight. As-
sociated with other influences it determines the
"instinct*' which leads many of the lower forms
of life to seek the earth whenever possible, or at
the proper time, a striking example of which
is found in those caterpillars which, born in
tree-tops, migrate to the ground as soon as
born or when ready to begin their metamor-
phoses.

Gephyrea, jef-i-re'a, worms allied to the
chaetopod annelids, but differing from them in
not being segmented, though provided with
bristles. The mouth is either surrounded with
a circle of tentacles, or is overhung by a large
broad "proboscis," which in the European
Boncllia may be several times as long as the
body and forked at the end. The vent is either
terminal or situated dorsally on the anterior
end of the body. They possess a true blood
system similar to that of annelid worms. The
young free-swimming larvse of certain forms
(Echiuriis) are like the Trochophores (see
L.^rva) of ordinary annelids. The male of
Boncllia difiPers remarkably in shape and size
from the female, being only i millimetre in length,
while the female measures 3 inches, with a
proboscis from 8 to 12 inches in length. Our
most common form is Phascolosoma. which is

cylindrical, its mouth surrounded with tentacles,
the vent opens near the head, it is without
hristles. and lives in dead shells, building out
'he aperture by a conical tube of sand. Its
larva is cylindrical, the head small, with a cir-
<rle of cilia.

Gepidae, jep'i-de, a people of Gothic origin
who settled about the mouth of the Vistula in

the 3d centurj'. Before the 5th century they
had migrated to the Lower Danube, where they
were subjugated by the Huns; but, revolting
against Attila's son, they recovered their free-
dom and established themselves in Dacia.
There their power grew so great that they
levied tribute from the Byzantine emperors
down to Justinian's days. In the end of the
5th century a powerful enemy arose to them in
the Ostrogoths ; and after them came the Longo-
bards, who, in alliance with the Avars, inflicted
a crushing defeat on the Gepidje in 566. A part
of the last named then submitted to the Avars,
while a part accompanied the Longobards to
Italy. Henceforward they passed out of his-
tory.

Gera, ga'ra, Germany, a town in the prin-
cipality of Reuss-Schleiz, on the right bank of
the White Elster, 35 miles from Leipsic.
Among the chief buildings are the castle, the
old Trinity Church, the town-hall, gj-mnasia,
theatres, library, museum, town-hospital, etc.

There are municipal water-works, electric tram-
ways, scientific and artistic societies, etc. Pop.
(1901) 45.640.

Gerace, ja-ra'cha, Italy, city in Calabria, on
the east slope of the Calabrian Mountains and
the shores of the Ionian Sea, 34 miles northeast
of Reggio, and 64 miles by rail. It is on the
site of the celebrated Greek Colony of Locri
Epizephyrii. The cathedral, rebuilt in 1783,
is partly of ancient materials. The district pro-
duces grapes, oranges, olives, and grain ; and
coal, iron, and marble are worked in the neigh-
boring mountains. Pop. (1901) 10,595.

Gerah, ge'ra, the smallest piece of Hebrew
money, being the 20th part of a shekel, or about
3 cents. Also, in Hebrew weights, a weight
corresponding to the coin.

Geraldini, ja-ral-de'ne, Allesandro, the first

Roman Catholic Bishop of Santo Domingo

:

b. in Italy, 1455 ; d. in Santo Domingo, 1525.
He was a soldier, and served in the army of
Spain against Portugal, 1475-6, before taking
orders. His learning and his friendship with
Archbishop Mendoza, of Toledo, procured for
him the tutorship of the royal princesses of
Castile. He had great influence in the Spanish
Court, and is said to have first interested
Ferdinand and Isabella in behalf of Columbus.
In 1520 he was made Bishop of Santo Domingo,
after having held many high places in church
and State. His residence and labors in the
island, where he spent the remainder of his life,

went far toward bringing law and order out of
the chaos that followed upon the rule of the
Spanish conquerors. His narrative of his jour-
ney thither and his description of Santo Do-
mingo, printed in Latin (1631), is of great value
and interest. He also wrote a life of Catharine
of Aragon in verse.

Gerando, Joseph Marie, zho-zef ma-re
zha-ron-do, B.\rox de. French author: b.

Lyons, France, 29 Feb. 1772; d. Paris, II Kov.
T842. He became governor of Catalonia in

1812. and was professor of public law in the
law faculty of the University of Paris from
1828 to 1842. His works, treating law. philoso-
phy, and other subjects, include: 'Dessignesef
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de I'art de penser' (1800); 'Histoirc comparce
des systcmes de philosophic' (1803) ; 'Institutes
de droit administratif ( 1829) ; and 'Cours nor-
mal des institutions judiciaries' (.1839).

Geraniaceae, je-ra-ni-a'se-e, the geranium
family, consisting of herbaceous plants or
shrubs with opposite or alternate leaves, and
wliite, red, yellow, or purple flowers with five

sepals and live petals. Sixteen genera and about
750 species are known. They are found in

temperate or hot climates, rarely in the arctic
regions. They are often astringent and aro-
matic, aboiniding in vegetable oil.

Geran'ium, the typical genus of the
Ccraniacca (q.v.), having palmately lobed leaves,
regular flowers and a five-lobed ovary, ter-
minated by a long thick beak and five stigmas.
On coming to maturity the carpels separate from
the base and become resolute or spiral. The
spotted crane's-bill (C. maculatiim) is a very
familiar species in the eastern and northern
States. The root is astringent and has been
used medicinally. The tubers of G. {'aniflorum
are eaten in Van Diemen's Land, where it is

called the native carrot. Indian geranium is the
name given by perfumers to a species of Aitdro-
pogon. The so-called geraniums of gardens are
mostly species of Pclargoitium. and are natives
of southern Africa. See Cr.s.ve's-bill; Pel.\r-
CONIUM,

Gerard, jc-rard', Dorothea. See Long.^rd
DE Loxr.GAKDE.

Gerard, Emily. See Laszowski-Gerard.

Gerard, Etienne Maurice, a-te-en mo-res
zha-rar, French marshal: b. Damvillers,
j\kuse, France, 4 .\pu\ 1773; d. Paris 17 April
1852. For his brilliant services at .-Vustcrlitz

(1805) he was appointed general of brigade; he
also took a notable part at Jena (1806), Erfurt
(1806), and Wagrani (1809). During the Rus-
sian campaign of 1S12 he rendered conspicuous
service at the capture of Smolensk in the battle
of Valontina-Gora, and at the passage of the
Beresina. In 183 1 he commanded the French
army sent to the assistance of the Belgians
against the Dutch, whom he drove out of Flan-
ders, and 27 Dec. 1S32 compelled the citadel of
Antwerp to capitulate. After the July revolu-
tion of 1830 be was appointed marshal and war
minister by Louis Philippe; he was again war
minister from July to October in 1834.

Gerard, Francois Pascal, friin-sw.i piis-kal.
:i French portrait' and historical painter: b. of
French parentage, Rome, Italy, n March 1770;
d. Paris II Jan. 1837. At 10 he was brought
to France, and at 16 became the pupil of David.
In 1795 he exhibited 'Belisarius,' which first

brought him into notice ; shortly afterward he
painted 'Psyche receiving the First Kiss from
Cupid.' His portrait of Madame Bonaparte in

1799 was the beginning of his career as the
"painter of kings." Almost all the royal and
other celebrities who visited Paris between 1709
and 1837 were painted by Gerard, who owed his
success not alone to his skill as a portraitist,

but also to the charm of his manners and con-
versation. His most celebrated portraits are
those of Napoleon in his coronation robes, the
Queen of Naples and her children, Talleyrand,
Talma, Louis Philippe, and Madame Recamier.
The grandest of his works are, however, his-

torical pictures, the 'Battle of Austerlifz*
(1810) and the 'Entry of Henry IV. into Paris'-
(1814). Gerard was appointed first court
painter and made baron by Louis XVIIL

Gerard de Nerval, zha'raar'de-nar'vaal, the
pen-name of Gerard I.abrinie, a French au-
thor: b. Paris 21 May 1808; d. there 25 Jan. 1855.
His first book to attract attention was a volume
of poems, "Elegies Nationales.' In 1828 lie
produced his translation of Goethe's 'Faust,'
which brought him the author's personal ap-
proval, and which Berlioz (q.v.) used largely
as the score for his <La damnation de Faust.'
Gerard also wrote several original plavs: was-
a regular contributor to various periodicals;
and published 'Les illumines' and 'Contes et
facetics' (1852), and 'Scenes de la vie orientale'
(1848-50). While insane he committed suicide.
His writings were collected in five volumes in
1868.

Gerard Thom (and variously also Tunc,
Tim, or Tenque), Italian monk, founder of
the order of the knights hospitallers of St. John
of Jerusalem: b. Ainalfi about 1040; d. 1120.
In the latter part of the nth century he first

visited Jerusalem, and while there was appointed
the superior of a hospice for the convenience of
pilgrims, and there he organized the religious
order afterward so celebrated, duly recognized
by a bull of Pascal II. in 1113.

Gerber, garTier, Ernst Ludwig, a German
musical authority: b. Sondershauscn, Germany,
29 Sept. 1746; d. there 30 June 1819. He pub-
lished 'Historische-biographisches Lexicon der
Tonkunstler,' a work which, commenced in
1750, was not completed until 1814.

Gerbers. See Glebers.

Gerbert See Silvester H.
Gerda, jer'da, (i) In Scandinavian mythol-

ogy, wife of Freyr, and daughter of the giant
(jymer; she is so beautiful that the brightness
of her naked arms illuminates both air and
sea. (2) Ip astronomy, an asteriod, the I22d
found; discovered by Peters, 31 July 1872.

Gerez, ha-rcs, Serra de, Portugal, a moun-
tain chain which ramifies from the mountains of
.'\sturias and stretches between the basins of the
Douro and Minho, from north to south, for
about 18 miles. It consists generallv of a suc-
cession of granite peaks, the loftiest of which,
Murro de Burageiro, has a height of 4,296 feet.

Gerfalcon, or Gyrfalcon. See Jerfalcon.

Gerhard, William Paul, American sanitary
engineer

: b. Hamburg. Germany, 30 July 1854.
He was educated in Germany and came to the
United States in 1877. He was chief assistant
engineer to Col. George E. Waring (q.v.) at
Newport, R. I., 1881-3. and has since practised
his profession in New York. He is the author
of 'House Drainage and Sanitarv Plumbing'
(1881, 7th ed. 1897); 'Sanitarv House Inspec-
tion' (1885); 'The Prevention of Fire'
(1886) ; 'Recent Practices in Sanitary Drainage
of Buildings' (1890); 'Disposal of Household
Waste' (1890) ; 'Gas Lighting and Gas Fitting'
(1894); 'Theatre Fires and Panics: their
Causes and Prevention' (1896); 'Sanitary En-
gineering' (1898) ; etc.

Gerhardt, Karl, American sculptor : b.

Boston, Mass., 7 Jan. 1853. He studied in Paris
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and has exhibited in the Paris salon. His
works inckide busts of Gen. U. S. Grant, Henry
Ward Beecher, Samuel L. Clemens, etc. ; and
statues of Nathan Hale, Gen. Israel Putnam in
the Connecticut State capitol, etc.

Gerhardt (Fr. zha-rar) Karl Friedrich, a
Freiicii clicmist; b. Strasburg 21 Aug. 1816; d.

there 19 Aug. 1856. He studied chemistry un-
der Liebig at Giessen. In 1838 he went to
Paris, where he lectured on chemistrj-, and
there with his friend Cahours he commenced his

researches on the essential oils. In 1844 he was
appointed professor of chemistry at Montpellier.
About this time he published his 'Summary of

Organic Chemistry.' In 1848 he resigned the

chair and returned to Paris. In 1855 he be-
came professor of chemistry at Strasburg. His
ideas and discoveries are embodied in his
* Treatise on Organic Chemistry' (1853-6).

Gerhart, Emanuel Vogel, American Ger-
man Reformed clergyman: b. Freeburg, Snyder
County, Pa., 13 June 1817; d. Lancaster, Pa.,

6 May 1904. He entered the ministry in 1842,

was president of Tiffin College, Ohio, 1851-5,

and of Franklin and Marshall College, Lancas-
ter, Pa., 1855-66; and professor of theolo^' at

the theological seminary at Lancaster from
1868. He published: 'Philosophy and Logic';
'Institutes of the Christian Religion' (1891);
etc.

Gerizim, gerl-zim. one of the highest
mountains in the central Palestine chain (3,000

feet), separated from Ebal Mountain by a deep
narrow valley, in which stands the town of
Nablus. The valley between them is very fer-

tile. Jacob's well stands where the vale joins

the plain of Moreh. The Samaritans built a
temple on Mount Gerizim as a rival to that of
Jerusalem, and organized a rival priesthood

;

and the Samaritan Pentateuch closed the Deca-
logue with the injunction, "Thou shalt build a

temple on Mount Gerizim, and there only shalt

thou worship." And, though the Samaritan
temple was destroyed by Hyrcanus about 200
years after, the mountain on which it stood con-
tinued to be held sacred by the Samaritans. It

was to Mount Gerizim that the "woman of Sa-
maria," referred when she said to our Saviour

:

"Our fathers worshipped in this mountain, and
ye say that in Jerusalem is the place where men
ought to worship." See Ebal.

Germ, in medicine, a general term meant
to include any microscopical form of life, plant

or animal, supposed to have some relation to a
disease process. In the earlier history of the
study of the germ theory of disease most of
these low forms of life were thought to be of
animal origin, but in recent years it has be-

come appreciated that both lowly organized
plants and animals may cause characteristic

forms of disease processes. Thus it is well

known that malaria is due to a minute animal,

and also that spotted fever, cattle fever. tr>-po-

nosoma, filariasis result from infection by
minute animal parasites, while typhoid fever,

pneumonia, cholera infantum, influenza, septi-

csemia, tuberculosis, and others of the infectious

diseases are known to be occasioned by minute
forms of plant life, the bacteria. Higher forms
of both animal and vegetable parasites are capa-
ble of causing characteristic reactions in the

human body, as well as in lower animals and
also in plants. Man is not the only organism
that has diseases. There is no living animal
and no living plant that does not have to strug-
gle with either plant or animal parasites or, it

may be, both. See Bacterw; Diseases, Germ
Theory of; Diseases of Plants; Parasites;
Protozoa.

Germ-plasm, the peculiar form of proto-
plasm supposed by some embryologists to con-
stitute the germinative part of the egg; and to
contain in each case the qualities peculiar to
that organism, and inherited from generation
to generation. Compare Gemmule and see Em-
bryology.

Germ Theory of Diseases. See Diseases,
Germ Theory of.

Germain-en-Laye, St. See St. Germain-
EX-LAYE.

German, Edward, English composer: b.

Whitchurch, Shropshire, 17 Feb. 1862. He was
educated at the Royal Academy of Music and
since his graduation in 1887 has conducted at
many important English musical festivals. He
has been a prolific composer, among his works
being the music to Irving's productions of
'Richard III.'; 'Henry VIII. > ; 'Much Ado
About Nothing,' and 'Romeo and Juliet' ;

music to 'Nell Gwyn' (1900) ; 'The Emerald
Isle,' with Sullivan (1901); 'Symphonic Poem,
Hamlet' (1897); 'Symphonic Suite, The
Seasons' (1899) ; 'Operetta, The Rival Poets'
(igoi) ; 'Rhapsody on March Themes' (1902);
'Welch Rhapsody' (1904); 'Just So Song
Book' (with Rudyard Kipling) ; etc., and the
operas 'Merrie England' (1902); and 'A
Princess of Kensington' (1903).

German Architecture. During the period
which elapsed between the withdrawal of the
Romans and the reign of Charlemagne Germany
seems to have been in such a state of anarchy
that no great buildings were or could be under-
taken. At all events no trace of any edifice of
this age remains, nor even a tolerably distinct

tradition of any one being founded by the un-
settled barbarian tribes who occupied that coun-
try when deprived of the protection of the
Roman empire. With the accession of Charle-
magne commences a brighter era. He restored
the authority of the laws, and encouraged the
arts of peace, and founded many noble struc-
tures, some of which, in whole or in part remain
to the present day. This gleam of tranquil
brightness appears to have been more owing to

the individual greatness of the sovereign than
to the ripeness of the people for more civilized

institutions ; for on his death they relapsed into

confusion and barbarism. From this state the
land partially recovered under the first three
Ottos, in whose reigns church building seems
to have been renewed with some energy. L'p
till the end of the 12th century the prevalent
stj'le of architecture was the Byzantine, the low
state of German civilization compelling the em-
ployment of Greek or Italian artists. The
cathedrals of Spires, Worms, Mainz, Bamberg,
Basel, Wiirzburg, Limburg. Erfurt, Treves,
Nuremberg, all conform in their primitive parts
to the Byzantine style. But about the 12th cen-
tury the Gothic began to make its appearance;
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from that time the ogival and semicircular arch
were both in equal favor.

Toward the close of the following century

the Gothic, as a purely German style, replaced

those brought from the south. The churches
of that period are all of the pure Gothic char-

acter. Such were the cathedrals of Meissen
and Magdeburg, buildings of a severe and
simple taste. This style was succeeded by a

second, not less grand, but more ornate and
elegant. The Cathedral of Freiburg opened
this new era; its front spire, erected in 1272, is

the first and finest in the open style, and alto-

gether the church is one of the most perfect

monuments of Gothic art. The cathedrals of
Cologne and Strasburg were both commenced
about the same epoch. The latter edifice has a

peculiar interest for the student of art, as in

it is plainly marked the progress of architecture

from the heavy Lombardo-Byzantine style to

the degenerated after-Gothic style. In spite of

these traces of bad taste the Strasburg Cathe-
dral was considered in the Middle .Ages and at

the era of the Renaissance the finest structure

in Germany. The Cathedral of Cologne com-
menced in 1248 was completed in 1863 with the

exception of its towers, which were finished in

1880. It is said to be the noblest specimen of
Gothic architecture in Europe. .Another chef
J'arnvrc of German art is tlic Church of St.

Stephen at Vienna, commenced about the mid-
dle of the I2th century. It is regarded as the

last expression of the pure Gothic style. Among
the other noble churches of this epoch may be
mentioned those of St. Lawrence and of St.

Sebald, the latter remarkable for its Gothic
general plan w ith Arabic ornamentation ; that

of St. Mary in the same town, by Gcorg and
Fritz Ruprccht : St. Catharine's of Oppenheim,
the Cathedral of Goslar, St. Mary's of Konigs-
berg, etc. The 14th and 15th centuries wit-

nessed the erection of the magnificent Cathe-
dral of Ulm, commenced under the direction of

Matthias vnn Ensingcn, and continued by Rob-
linger and Engelberger; the Cathedral of Augs-
berg; the beautiful church of Landshut; that
of Es^lingen. renowned for its elegance; that

of Dunkelsbiihl, by Nicholas Eseller; St. Giles'

of Prague, constructed by Peter von .Arler and
Matthias von Arras ; St. Mary's of Wiirtzburg,
the cathedrals of Innspruck, Salzburg, Bremen,
Dantzig, Constance. Berne, Zurich, Lausanne,
etc. Among the most remarkable monasteries
must be classed those of St. Gall, Fukla, Lindau,
Lorsch, Treves, Hildesheim, St. Blaise in the
Black Forest, Einsiedeln in Switzerland, etc.

Civil architecture took its rise shortly after

ecclesia.<;tical. -After the towns had succeeded
in securing their freedom and become prosper-
ous, they first erected a church to their patron
saint, and then constructed handsome council

halls, bridges, quays, custom-houses, immense
warehouses, hospitals, •tc. All these edifices

are characterized by tlieir simple and elegant
forms, appropriate to the uses for which they
were intended. The public buildings of Dresden
and Mainz, are among the most celebrated speci-

mens. .About the beginning of the 15th cen-
tury the pure Gothic art commenced to decline.

The sanguinary religious wars of Bohemia de-
stroyed the unity of belief, and diminished the
spirit of enthusiasm which had led to lavish

expenditure in the interest of the Gnirch.
From that time new ecclesiastical structures

were not only not undertaken, but those par-

tially built were for long U-lt unfinished. Ihc
war of the Hussites, and the Reformation in-

augurated by Luther, were fatal to the mag-
nificent old Gothic style. About this time the

revival of art in Italy was making itself felt,

and Germany, in consequence of her relations

with that country, adopted in some measure
the ideas of the Italian architectural school;

and though in the churches several of the ancient

forms were adhered to, the new style soon
gained complete possession of the field. As
instances of a compromise between the two
styles we may cite the Jesuits' church at Mu-
nich; the tow-n hall and the tower at Perlach;
the churches of St. Charles and St. Peter at

Vienna (the last-mentioned on the plan of St.

Peter's at Rome).
This style, characterized by its intricacy of

outline and prodigality in ornamentation, pre-

vailed up till the end of the i8th century, when
three eminent men, Raphael Mengs, Winckel-
mann, and Lessing, opened thc-ir campaign in

favor of purer and more dignified forms. Wein-
brenner, an architect of Baden, animated by
their spirit, lent his powerful aid, and became
the head of a school which, in spite of its imi-

tation of classical antiquity, has given Germany
a host of learned and enlightened architects:

Hansen, who found a sphere of activity in Ham-
burg and Denmark; Fischer, who planned the
Munich theatre, ind others. After them the

school (called the archseological and aesthet-

ical) was represented by Klenze. This archi-

tect, in the many edifices erected from his de-

signs at Munich, has shown a wide and pro-
found knowledge of the various styles of archi-

tecture. The (jlyptothek is Ionian in style ; the
royal palaces, Florentine ; the Church of All

Saints is Byzantine ; several details of the Pina-
kothek are borrowed from the Vatican ; and in

the Valhalla of Ratisbon he has imitated the
rude Cyclopean walls. His royal patron, Louis
of Bavaria, who merits the title of regenerator
of the arts, employed many other famous archi-
tects, such as Ciastner, Ohlmiiller, Liebland,
Pcrtsch, and Probst, and had the honor of k-av-

ing to his country a city of palaces. The king
of Prussia followed his example to some extent,

and his architect Schinkel planned many of the
best edifices in Berlin and the provinces. Among
his principal works in the capital are the royal

palace, the museum, the theatre, the conserva-
tory, etc. Knoblauch is a more recent architect,

who erected some fine buildings in Berlin ; while
Semper is equally distinguished for edifices

erected in Zurich, Dresden, and Vienna.

German Art. See Germ.\ny—History of
Ger.\i.\n- P.mxting .\nd Sculpture.

German Baptist Brethren (in their own
name simply "Brethren"; by outsiders often
called Dunkers or Dunkards, German Tunkcrs
or "dippers" as immersion Baptists), a flourish-

ing sect of German origin, but now existent

chiefly in the United States, with some congre-
gations in Europe, re-founded by missions, lo-

cated chiefly from Pennsylvania to Virginia, in

the central West from Ohio to the Rockies, and
in North Dakota. At the end of 1002 they
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numbered i.ioi congregations, 3,001 ministers,

and 115,194 members, mostly farmers. They
support seven colleges,—Elizabethtovvn and
Huntingdon, Pa. ; Uniontown, Md. ; Bridge-
water, Va. ; Mount Morris, 111. ; Manchester,
Ind., and McPherson, Kan.; missions in France
and Switzerland, Scandinavia, Asia Minor, and
India, with a mission endowment fund of over
$250,000; and a publishing house at Elgin, 111.,

which issues their organ, the 'Gospel Messen-
ger.' There are other papers in their inter-

est.

The sect was the product of the great out-

burst of religious zeal and mysticism in the

German Lutheran Church near the end of the

17th century; it was almost identical with the

Mennonites (q.v. ) in all except insistence on
immersion, which they perform face forward
and "trine* (once at the mention of each name
in the Trinity). It began with Alexander Mack
a miller of Schwarzenau on the Eder, in the

little principality of Wittgenstein west of Hes-
se-Cassel. Wittgenstein was a curious nest of

zealots, mystics, hermits, etc. ; and in 1708 Mack
baptized eight like-minded companions in the

Eder. The sect—whose vital principle, like that

of the Quakers and Mennonites, was rejection

of creeds and reliance on the "inner light,"

abhorrence of war, litigation, oaths, and sump-
tuous living, and return to primitive simplicity

and the Golden Rule—grew rapidly; but the
authorities forbade the public baptisms, and
they withdrew to Crefeld beyond the Rhine, an-
other great home of dissent. Here they were
unmolested ; but the skeptical mockery of out-

siders was more dangerous to their steadfast-

ness than persecution, and in 1719 part of the

band came to Pennsylvania and settled among
the Mennonites near Germantown, founding a

"prayer-house* in 1823. The rest followed by
1729. Thence they pushed south and west.

One of them was Christopher Saur, whose Ger-
man press, established 163S, printed the first

—

long first—European Bible in America.
I'he stories of their communism and celibacy,

marriage only within the sect, and other anti-

social practices or tenets, are fictions; perhaps
originally confounding them with Conrad Beis-

sel, a zealot who lived with the early Brethren
in Pennsylvania for a while, but broke with
(hem and set up a monastic community. But to

retain apostolic simplicity they are obliged, like

all such sects, to lay prime stress on separatism
of habits and manners ; outlawing or reproba-
ting fine dress, lawsuits (choosing referees in-

stead), politics, oaths, secret societies (as oath-
bound), intoxicants, and tobacco. Before the
close of the i8th century they denounced the
slave trade, and prohibited the manufacture,
sale, or use of strong drinks. They dislike

"hireling* ministers, and most of theirs are un-
paid. In doctrine they are simply orthodox
Protestants ; they accept the Bible as the ver-
bally inspired utterance of God. the Trinity, and
reward or punishment in a future life. Grate
is free to all; the only requisites are faith, re-

pentance, and baptism (as above), hence the
latter is for converted adults only. The Lord's
Supper is an evening meal (as originally), pre-
ceded by mutual foot-washing (each sex sepa-

rate), and followed by the right-hand of fellow-
ship and the kiss of peace, and then by com-

munion. Their organization is episcopal, the

bishops or elders being elected by the members
out of the higher of two grades of ministers,

who with the deacons are also elected by the

congregations. The latter with th.' State dis

tricts elect delegates (of either sex) to an an-

nual conference, which is the binding legislative

and executive authority on a two-thirds vote.

The sect had the curious and unique fortune

in the early eighties of having one party secede

from it, as too progressive, and the other as not

progressive enough. The Old Order Brethren
objected to its humanitarian, missionary, and
Sunday-school activities; the Progressive Breth-

ren to the rules of dress and other conservative

decisions of the conference. The Old Order
numbering in 1902 80 congregations, 140 min-
isters, and about 4.000 members, publish a news-
paper, tlie 'Vindicator,' to oppose education,

missions, Sunday-schools, and revivals. The
Progressives had 145 congregations, 231 min-
isters, and 13,000 members, and are increasing

at the expense of the "Conservatives," or mother
body. They support a college and publishing

house at Ashland, Ohio, and issue an organ, the
'Evangelist.* A small body of seventh-day
German Baptists, with five churches and some
200 members, is usually included among the
Brethren, and its tenets often absurdly accred-
ited to them ; but it is a separate church, long
since parted from the others.

German Catholics, a religious sect which
sprang up in Germany about the close of 1844,

which rapidly increased during the four or five

following years and then as rapidly declined.

The immediate cause of the formation of this

sect was the exhibition by Arnoldi, bishop of

Treves, of the holy coat preserved in the cathe-

dral of that city and said to be the coat of

Christ. The bishop accompanied the exhibition

of the holy coat by a promise of plenary indul-

gence to whoever should make a pilgrimage to

Treves to honor it. The announcement of this

proceeding on the part of the bishop of Treves
produced a feeling of general astonishment in

Germany and drew from a Silesian priest called

J. Ronge, who had already been suspended
from his charge on acount of his independent
views, a letter protesting against the exhibition

of the holy coat and denouncing the projected

pilgrimage as idolatry. This letter was pub-
lished in the 'Sachsische Vaterlandsblatter' on
16 Oct. 1844, and produced an amount of ex-

citement that was quite unanticipated by the

writer. Ronge was excommunicated, but this

only increased the general enthusiasm in his

favor, and when he entered into relations with
Czer.ski, another independent priest who had
seceded from the Church, and made along with
him an appeal to the lower grades of the clergy
to unite in founding a National German Church
independent of the Pope and governed by
councils and synods, the appeal received a

ready answer from a considerable number of
those to whom it was addressed. A number of
congregations belonging to the new body were
formed in the more important towns, especially

in Leipsic, under the celebrated Robert Blum,
and in Magdeburg under the teacher Kote. In
the spring of 1845 there were already about
TOO. At this time (March 1845) a council
was summoned to meet in Leipsic to deliberate
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on the affairs of tlie body. Only 20 congre-

gations were represented there, but these never-

theless at once proceeded under the presidency

of I'rof. Wigard to arrange a system of doctrine

and practice which was to form the basis of

union for the whole Church. The Bible was
recognized as the sole standard of faith, and
its interpretation was left to reason, "penetrated

and animated" by the christian idea. Only two
sacraments were admitted, baptism and the

Lord's Supper. In matters of ritual each con-

gregation was left free to carry into practice its

own views. The organization of the new
Churcli was almost the same as that of the

Presbyterian dissenting churches of Scotland.

Each congregation was to choose its own pastor

and ciders. .Affairs of a general interest were
intrusted to the management of a general coun-

cil to meet every five years, but the decisions of

this council were to be ratified by a majority

of the congregations before they became valid.

The confession of sins, the hierarchy of the

clerg)', and the celibacy of the priests were
abolished and the authority of the Pope was
not recognized. On the cubject of purgatory
nothing was declared cither for or against it.

The constitution, of the new Church was thus

a Protestant one, but in some respects the Ger-
man Catholics went even further than the

majority of Protestants in a liberal direction,

inasmuch as they claimed for all, complete re-

ligious liberty and declared their religion to be
capable of development and modification with
the progress of the human mind.

The Church established on this 'basis had at

first, as has already been stated, great success.

The most eminent men of the liberal party re-

garded the movement with sympathy, or at least

with interest. Gervinus expressed his belief

that great benefits might result from it. Many
Protestants, dissatisfied with the subjection of
their religion to state supervision, joined the

body, which, at the end of 1845, counted 298
congregations. But it was not long before
the spirit of opposition began to show itself.

The maiority of the governments in Germany
at the instigation both of the Protestant and
the Roman Catholic clergy began to use re-

pressive measures against the new body. Prus-
sia contented itself with regulating the exercise
of their worship ; but some of the other states

went farther. At Baden the adherents of the

sect were deprived of their political rights.

Austria took the course of banisliing them from
her dominions. But persecution from without
did less hurt than the divisions within the body.
Almost immediately after the meeting of the

council at Leipsic a congregation had been
formed at Berlin which refused to abide by its

decisions. Czerski and Rnnge. the two origi-

nators of the sect, became the leaders of two
opposing parties within it. one of which, that
headed by Czerski. clung to the traditions and
doctrines of the Roman Catholic Church, re-

jecting only the supremacy of the Pope and
the union between Church and State; while the
other sought for more freedom, converted re-

ligion into a sort of ponulnr philosophy and
began to mix up with it questions of politico
exhibiting strong democratic tendencies. These
were most plainly manifested during the
revolnfionary epoch of 1848. The schism be-

tween the two parties was then complete. Onf
section of the congregations of German Catho-
lics professed to have only religions ends m
view, while another section openly pronounced
itself in favor of socialistic principles.

From the year 1850, however, there were
several attempts to re-establish the unity of the

body. An effort w'as made to reintroduce har-

mony by widening the basis of union. Instead
of founding a religion, a council held at Gotha
in June 1850, proposed the formation of a
religious association or confederation into which
all free Protestant and even Jewish congrega-
tions were to be admitted. Legislation in the

different states had become more tolerant and
the carrying out of the scheme of the council

of Gotha seemed to be at least practicable. But
the result proved otherwise. The association

consisted of too heterogeneous elements. While
some of the members receding further and fur-

ther from orthodoxy proclaimed simple deism
as their religion and abolished baptism and the
Lord's Supper, others on the contrary lost them-
selves in an exaggerated mysticism. Accord-
ing to the most recent statistics there are still

about 100 congregations of German Catholics

in Germany; but their numbers only amounted
to about 6,200 in 1895.

Gerinan East Africa, the largest German
colonial possession, extending from lat. 1° to

about 11° 41' S., and from Ion. 29° to 40° 40' E.

It has a coast line of 620 miles, and lies between
British East Africa, Indian Ocean, Portuguese
East Africa, Rhodesia, Congo Free State, and
the British Sudan, The area is 384,000 square
miles. The German empire is represented by
an imperial governor, who appoints a council ot

five in each of nine communes. There is a

military force of 232 Germans and 2,000 natives.

The region produces almost every kind of trop-

ical fruit, fibres, sugar, tea, etc. In 1901 over
1,600 tons of copra were exported. The chief

seaports are: Dar-es-Salaam (pop. 13,000) ; Ba-
gamoyo (pop. 14,000) ; Saadani, Pangani, Kilwa
(pop. 10,000 each), and several smaller towns.

A railroad from Tauga is open for traffic to

Muhesa and Korogme, 54 miles. There are

nine telegraph stations in the coast towns. The
trade is chiefly with Zanzibar and Germany.
Pop. (1901) 6,750.000 natives, 15.347 foreigners,

mostly Arabs, Syrians, and Loanese. See Ger-
many—The Colonies.

Cerman Empire. See Germany.
German Evangelical Protestant Church,

in the United States, a religious body, liberal

in doctrinal belief, having no confession of faith.

Its ministers are associated in district unions.

There are 52 churches having a membership
of 36,156.

German Evangelical Synod of North
America, a religious body, accepting the

symbolical books of the Lutheran and Reformed
churches, representing in the United States the

State Church of Prussia, which is a union of

the Lutheran and Reformed bodies. It cele-

brated. 12 Oct. 1890, the semi-centennial anni-

versary of its organization in the United States.

In 1900 there were 909 ministers, 1,129 churches,

and 203,574 members.

German Ivy (Gv'insys cordifoUa or Scnc-

cio scandciis), a creeping plant of the Com-
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posita family, with fleshy hght-green leaves. It

is commonly grown as a house plant.

German Language and Literature. See

Ger-manv—History of Language; History of

LiTER.VTURE.

German Measles. This disease is acute,

very contagious, and of unknown causation. It

differs from measles in the mildness of its onset

and symptoms, in the quicker appearance of the

rash after the first signs of illness, and the more
rose-red tint of the developed rash. It is dis-

tinguished from scarlet fever by its mildness

of onset, the patchy character of the rash, with-

out diffuse redness, and the shorter duration.

The disease develops in lo or 12 days after ex-

posu.-e. lasts about 3 to 5 days, and is followed

by a moderate branny desquamation. Compli-

cating bronchitis, pneumonia, gastro-intestinal

catari Ts, and kidney disturbance may occur, but

are ir..'requent.

German Ocean. See North Sea.

German Silver, a white alloy for table-

ware, consisting of nickel, copper and zinc^ in

various proportions. The best quality consists

of four parts copper, two parts nickel, and two
parts zinc, but this quality is the most difficult

to work. For some purposes the proportion of

copper is slightly increased, and for articles

which are to be cast instead of stamped or

hammered about 2 per cent of lead is added. To
make a good malleable alloy, the three metals of

which it is composed should all be of the best

quality. It is harder and tougher than brass,

and takes a fine polish. In color it is sufficiently

near silver to make it valuable for plating with

that metal. This, together with its hardness in

resisting wear, has caused a great demand for

German silver for certain wares made in Bir-

mingham and Shefificlc:.

Spoons and forks of this alloy are made in

immense numbers. Such articles as salvers,

dish-covers, jugs, teapots and the like are also

largely made of it, but these objects, or at

least some of them, are still more largely made
of a greatly inferior alloy, because much softer.

German silver has a coppery odor and is readily

attacked by acid liquids, such as vinegar, which
coat it with verdigris. Spoons and forks made
of this alloy should therefore either be plated

with silver or carefully kept clean. Of late

years, through care in preparing a suitable alloy,

large objects, such as the bodies of jugs and
coffee-pots, can be formed of sheet German sil-

ver by "spinning" it on the lathe, instead of by
stamping or by the slow process of hammering.
Formerly it was only a soft alloy that could

be so treated. For some time past there has
been a tendency to substitute for electroplate

—

that is, German silver plated with real silver

—

white alloys having nickel for their basis.

These, however, are but varieties of German sil-

ver known under different names, such as silver-

oid, argentoid. navoline, and nickeline. Some of

them contain small quantities of tin. cadmium,
and other metals. Mountings for ship-cabins,

bar-fixtures, forks and spoons, and other similar

articles have been manufactured on a consider-

able scale from these new alloys. See Electro-
plate ; ]\Ietals.

German Southwest Africa, a German pro-

tectorate in West Africa, coast extending from

Cape Frio to Walfisch Bay, inland to Ion. 20° E.

;

area, estimated, 322,450 square miles. Coast in-

fertile and desolate; inland are richer tracts.

Damaraland is the name of the north district,

Namaqualand and Luderitzland lying to the

south. Damaraland is occupied by the South-

west African Company, an Anglo-German syndi-

cate, which was formed in London in 1892, and

obtained from Berlin a concession to search for

and work the minerals of the district, including

the copper mines of Otavi, but outside of the

district worked and occupied by the German
Southwestern Africa Colonial Company, which

district consists chiefly of the coast lands. The
German government, owing to complaints that

too great favor had been shown to the Anglo-

German Company, decided to give preference to

German settlers, and to reserve certain parts of

the country for them for 10 years. The country

is apparently rich in copper and in agricultural

resources, though undeveloped. The seat of ad-

ministration is at Great Windhoek, 170 miles

inland from Walfisch Bay. The German gov-

ernment decided in 1897 to commence the build-

ing of a railway from the coast to the interior.

Pop. (igoo) 221,000. See Germany—The Col-

onies.

German Theology. See Germany—His-

tory OF Religion.

Germander, jer-man'der (Tcncrium, a

large and widely distributed genus of labiate

herbs, of which all the European species are of

old medicinal repute on account of their aro-

matic bitter and stomachic properties. The
species are numerous. The wall germander or

true germander (T. chanucdrys) , often found

on ruined walls, has probably been introduced

from Europe. Wood germander or wood sage

(r. scorodonia) is a very common British plant,

in dry bushy or rocky places. It is very bitter

and slightly aromatic. It is used in the Island

of Jersey as a substitute for hops. Water ger-

mander {T. scordium), in wet meadows, has a

smell like garlic. Cat or sea thyme (T. marum),
of southern Europe, like catmint and valerian

root, has great attractiveness for cats. It is

still sometimes used in the preparation of sneez-

ing powders. The American species (T. cana-

dense) is also known as wood sage.

Germa'nia, a country of ancient Europe

See Germany.

German'icus Caesar, Roman general: b. 15

B.C. ; d. Epidaphns, near Antioch, 9 Oct. 19 a.d.

He was the son of Nero Claudius Drusus, and

of Antonia, daughter of Mark Antony and niece

of Augustus. By desire of Augustus he was

adopted in the year 4 a.d. by Tiberius, whom he

accompanied in the war against the Parnonians,

Dalmatians, and Germans. In the year 12 he

was consul, and next year was appointed to the

command of the eight legions on the Rhine. He
was at Lugdunum Batavorum when news came

of the death of the Emperor Augustus and of

the mutiny for more pay and shorter service

among the soldiers in Germany and Illyricum.

Germanicus hastened to the camp and quelled

the tumult by his personal popularity; and at

once led his soldiers against the enemy. Cross-

ing th: Rhine below Wesel, he attacked and

routed the Marsi, and next year marched to
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hieet the redoubtable Arminius (q.v.), the coii-

qjeror of Varus and his legionaries, whose bones
had laui unburied for six years in (he Tcuto-
burg Forest. With solemn rites his soldiers

buried these sad relics ol disaster, then advanced
ajjainst the loe, who, retiring into a ditficult

country, managed to save linnself, and was not
subdued till the year after, when Germanicus
again carried a part of his army up the Ems in

ships, crossed tc the Weser, and completely
overthrew /\rniinius in two desperate battles.

Tiberius, jealous of the glory and popularity of

Germanicus. iccalled him from Germany in the

year 17. and sent him to selile affairs in the

East, at the same time appointing as viceroy of
Syria, in order secretly to counteract him, the
haughty and envious Cn. Calpurnius Piso.

Germanicus died, probably by poison. His
wife, Agrippina, and two of her sons were put
to death by order of Tiberius; the third son,

Caligula, was spared. Of the three daughters
who survived their father, .Agrippina was as
noted for vice as her mother for virtue.

Germanium, jcr-m,i'ni-um, a metallic chem-
ical element discovered in 1886 by Dr. Winkler
in a silver ore (argyrodite) ; symbol, Ge;
atomic weight, 72.3. It has a melting-point

about 1.650° F. (900° C.) ; is o.xidizcd when
heated in air ; crystallizes in octahedra ; has a

perfectly metallic lustre, and is of a grayish-

white color. As gallium had been named from
France, the new metal was named after Ger-
many. Fifteen years before its discovery its

existence was prophesied by Mcndeleeff as re-

quired to fill the gap in the periodic table be-

tween silicon and tin.

Germans in the United States, The. See

Germany—The Germans in the United
States.

Germantown, Pa., a former village, since

T854 the. 22d ward of Philadelphia. Consid-

erable historical interest is attached to the place.

Tt was settled by the Germans, under a grant

from William Penn. in 16S4. and on 4 Oct. 1777

a battle took place between the armies under
^^'nshinpton and the English under Howe. See

Germantown, Battle of.

Germantown, Battle of, 4 Oct. 1777-

Howe having captured Philadelphia, stationed

his armv across the Germantown road north

of the city and east of the Schuylkill: the left

win? with its supports on the river, the right

"ill the air" to the east. He shortly detached

part of it to reduce the forts which blocked the

Delaware below the city; and Washington
planned the capture of the weakened army,
starling after dark on the evening of 3 Ucluber.

His right under Sullivan and accompanied by
himself, with si.\ brigades, was to move down
the main street and crush the British left ; the

Pennsylvania militia to march along the river

and take it in flank; the left under Greene was
to divide, three brigades under liimself taking
the British right in front and Hank, while two
others were to move to the cast and come up
in its rear. This would drive it back upon the

left and both on the river, and it was hoped
would compel surrender. A mile or so north
of the British centre on Mount Airy, were a
battalion of light infantry and a battery; in a
field just left was a regiment under Col. Mus-
grave ; a little south on the main road was the
massive stone house of former Chief Justice
Chew. At sunrise a heavy fog came up and
left all darker than ever. The British advance
bodies were overwhelmed by the Americans,
and the battery captured ; but Musgrave took
shelter in Chew's house, and after an unsuc-
cessful attempt at breaching it with the light

guns, the Americans left a brigade to besiege

it and pushed on. Despite this delay and the

warning to the British, both their wings soon
began to give way before the American onset.

But in the fog, the heavy firing at Chew's house
drew Gen. Stephen with his brigade, on Greene's
right, too far we.st, thinking the main fight was
there; and Wayne on Sullivan's left had turned
considerably east and came in front of Stephen,
who took him for the enemy and attacked him
in the rear. Wayne's men were driven against

the next left of Sullivan's remaining brigades,

a panic started, and a general retreat began.

The British took the offensive, and reinforced

by Cnrnwallis from Philadelphia, pressed the

Americans hard; but the latter soon regained
composure and retired in good order, though
one regiment of Greene's was surrounded and
captured. The Americans, however, brought
away several captured cannon, and all their ow-n

and their wounded. Their loss in killed and
wounded was 67.^, the British 535. Stephen
was accused of having drunk too much on the
night march, court-martialed, and dismissed
from the army. Despite the failure of the plan,

the ultimate results were very great. The au-
dacity of the .Americans in attacking the British

so soon .Tfter the defeat of the Brandywine. and
the fighting qualities displayed, w-ere a large

factor in determining the French alliance.
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GERMANY:

HISTORY AND MODERN DEVELOPMENT.

I. Germany.—Geography— Germanj', or the

German Empire (Dcutsches Reich, emperor
Deutscher Kaiser, 208,830 square miles), the

third in size of the European states and the

most central of the powers of Europe, coveri

the territory between the Alps and the North
and Baltic Seas, between 56° and 47'/2° N. and
6° and 23° E. It is bounded, E. by Russia, S.E.

and S. by Austria and Switzerland, \V. by
France, Luxemburg, Belgium, and the Nether-
lands, N. by Denmark.

PhysioRraphically, the German territory con-

sists of three main divisions: The .Mpine
region, the "MitteliJiebirtic" (Central Ranges),
and the North German Lowland.

The highest elevations arc in the South,
where the Northern Limestone ."Mps enter on
Bavarian territory (Zugspitz, g,66o feet). At
their base .a plateau covered with glacial drift,

about 2,000 feet high, interspersed with many
lakes (Bodensec, Starnberger, Cliiemsce)
stretches north as far as the Danube, drained
by the tributaries of this river which bounds it

aiong a large fault line.

The Mittelgcbirge is an old mountainous
country of .Xppalacliian type, whose ranges are

controlled by two directions of tectonic move-
ments : The Rhenish, running S.W.-N.E., and
the Hercynian System, running S.E.-N.W.
To the former belong (sec map), beginning in

the South : Tlic Swabian Jura, Erzgcbirge,
Black Forest-Odenwald-Spessart. Taunus, West-
crwald on the riglit, and Vogcscn-Ilardt,
Ilunsriick, and Eifcl, left of the Rhine; to the

latter : the Bohemian Forest, Thuringian For-
est, Tcutoburger Forest, the Wescr mountains,
and Sudeten ; the horseshoe-shape of the
Fichtelgebirge and the parallelogram of the

Marz present a combination of the two. In-

tersecting each other in many places, these
ranges produce a chessboard-like dissection of

the country which has not been witliout influ-

ence on the political dissection of central Ger-
many into many small states.

The North is a large lowland, narrow at the
West and widening toward the East where it

joins the great Russian lowland. It is dissected

by two heights of land extending, respectively,

from Silesia along the middle course of the

Elbe and across that river between the lower
courses of Elbe and Weser to the North Sea,

and from Eastern Prussia along the Baltic

coast into Slcsvig-Holstein. The latter culmi-

nates near Dantzig in the Turmberg (i.ooo

ft.) and is dotted with innumerable lakes

("Seenplatten" of Prussia, Pomerania, and
Mecklenburg) ; the former consists mostly of

glacial sands (Flaming, Luneburger Heide)
and is of little interest economically or sceni-

cally.

Rivers.— The courses of the rivers are ad-
justed to the.se topographic conditions flowing

l)arlly in one, partly in the other, direction.

Thus tlie Rhine flows first N.N.E., tlion

W.S.W., then N.W. The Danube, first, N.E.
j'.nd then S.E. ; the rivers of the lowland

;

Weser, Elbe, Oder, alternate between a more
westerly or northwesterly direction where they
follow the general slope of the Hercynian sys-

tem predominating in the East, and a nortli-

erly course wliere they cut through the heights
of land. The Main is perhaps the best illus-

tration of the complicated topography of cen-
tral Western Germany : Neckar, Moselle, and
Lahn dissect, tlie former, the terraced country
east of the Black I'orest ; the latter two, the
old peneplain through which the lower Rhine
has cut ils gorge. The largest tributaries of
the lowland rivers on the right repeat the zig-

zag of the main watercourses so exactly that

they almost establish connections between the
corresponding reaches of the latter : Weser-
Aller-Elbe, Ell)e-IIavcl-Spree-Oder, Oder-War-
the-Netze- Vistula. .\n extensive canal system
utilizes these conditions for commercial pur-
poses, thus reconstructing the watercourses of
the glacial period when at different stages of

the advance and retreat of the ice sheet the

waters collected at its southern margin and
flowed westward or northwestward along it to

join the ocean in the present lower courses of
the Weser and Elbe. The triliutaries on the left

generally continue the S.-N. readies of the main
rivers, and during the eastward expansion of
the nation often gained strategic importance,
such as the Saalc-EIbe line in the struggles

with the Slays. The Vistula belongs to Ger-
many only in its lower course; E. of it tlic

Pregel and Mcmcl are coastal rivers of great
commercial importance; so is the Ems in the
extreme northwest ; the Eider in Slesvig, by
means of a small canal, once connected the

Baltic with the North Sea until it was super-

seded by the large Kaiser Wilhclm canal. Of
the large rivers the Rliine is the only one
which, owing to its Alpine origin, affords good
shipping all the year round. The others gen-
erally suffer from lack of water during "the

dry season, and only by extensive river regula-

tion has it been possible to satisfy the needs
of modern river transportation.

Harbors.—The seaports suffer from similar

disadvantages. The Baltic has good river liar-

bors CKonigsberg, Danlzig, Stettin) or fiords

(Kiel), but their location on an inland sea,

though recently improved througli the Kaiser
Wilhclm canal, puts them at disadvantage.
Those on the open North Sea have to combat
with the dangers of shallow water on a sinking

coast ("Watten"), and Hamburg and Bremen
owe their importance more to the energy of
their merchants than to natural advantages.
Wilhelmshafen, the naval port on the Jade bay,

is an entirely artificial creation. The chain of
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the Frisian Islands represents the old coastline,

Heligoland being the only genuine island in

that region. On the Baltic coast. Riigen is the

largest and most picturesque of the German
islands.

Climate.— Being open to the mild westerly
winds, Germany has a milder climate than
would be expected from its latitude. There is

little difference between the North and South,
as in the latter higher elevation counterbal-
ances the southerly location. The mean annual
of Hamburg is 48° F., of Leipzig, 47° ; of
Munich, 45°. A greater contrast exists between
the East and West, the lowland sharing al-

ready the continental climate of Russia with
colder winters and warmer summers. The lat-

five duchies (Anhalt, Saxe-Altenburg, Saxe-
Meiningen. Saxe-Coburg-Gotha, Brunswick;,
seven principalities (Waldeck, two Schwartz-
burg, two Lippe, two Reuss), each under its

own king, grand-duke, duke, or prince, and
with an upper and lower house (except Meck-
lenburg which has not yet a constitution) ; be-
sides these there are three republics : Ham-
burg, Bremen, and Liibeck, the old Hansa
towns with their territories, and one "Reichs-
land" (imperial territorj') : Alsace-Lorraine,
regained from France in 1871, and, for
lack of a hereditary prince, placed directly un-
der the imperial government, with a governor
appointed by the emperor. Prussia alone oc-
cupies about two thirds of the whole empire,

ter allow the vine to reach here its most north-
erly location on the earth, at Griineberg on the
Oder, in lat. 52° N. The valley of the upper
Rhine is the only part of Germany where low
elevation and low latitude are combined : here
we rind, therefore, the warmest parts of the
empire, where Indian corn is cultivated and
chestnut forests abound.

States.— Politically, tlie German empire is a
union of 26 states under the leadership of an
emperor. Twenty-two are monarchies : four
kingdoms (Prussia, Bavaria, Saxony. W'urttem-
berg), six grand-duchies (Baden. Hesse-Darm-
stadt, Oldenburg. Saxe-Weimer- Eisenach,
Mecklenburg-Schwerin, Mecklenburg-Strelitz),

Vol. 7 — 32

practically all of northern Germany, with ex-
ception of a few of the smaller states inter-

spersed between her provinces. Since 187 1 the
king of Prussia holds the office of German Em-
peror, made hereditary in the Hohenzollem
dynasty, and Berlin thus is the seat of both
the Prussian and the federal government. The
latter consists of the emperor and two houses,
similar to the state governments, but the mem-
bers of the lower house are elected by direct

and secret vote, while the modes of the state

elections are quite intricate. The upper houses
of the states and the empire consist of repre-
sentatives of the governments.

Population.— Exclusive of Berlin, Germany
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had, in 1905, 40 cities with over icx).coo inliabit-

ants, mostly industrial centres and state capitals

(see map). The majority of the population

(60.000.000) are of Germanic origin, espe-

cially in the older countries west of the Saale-

Elbe line. East of this line lives a more colo-

nial race, with a large admixture of slavic blood.

Among and beyond them there are 3,000,000
Poles in the formerly Polish provinces of
Prussia ; in the East 140,000 Masurians, 106,000

Lithuanians. 100,000 Cassubians ; on the upper
Spree 90,000 Wends ; 220,000 French in .-Msace-

Lorraine; 11.000 Walloons along the Belgian,
and 140.000 Danes near the Danish line. .\1-

tains (Eiiel), are the classical locality of the
German Devonian, and the Harz includes por-
tions of all paleozoic formations. Igneous
rocks (diabases) and mineral veins intersect

them.
Between the lower and upper Carboniferous

this whole area of paleozoic rocks was folded
into a mountain system of .-Mpine height, ex-
tending from Belgium to the Sudeten ("Va-
riscian Mountains" of Suess, or Paleozoic
.Mps). Eruptions of volcanic matter accom-
panied the mountain making forming the gran-
ite massifs of the Erzgebirge, Black Forest,
etc. In the valleys between the ranges and in
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though no more than one tenth of the whole
population, these foreign elements are not in-

significant because most of them have their

mother country back of them, and the problem
is still more complicated by the overlapping of
the German race into foreign territory on the
X. E., S. E., and S.

Ccoloi;y.—The oldest parts of Germany,
geologically, are the metamorphic rocks of the
Bohemian Forcst-Erzgcbirge-Sudctcn region,
the Thuringian and Black Forests, the Vosges,
etc. Of paleozoic rocks. Algonkian and Cam-
brian schists and quartzites occur in the S. W.
Erzgebirge (Vogtland), the S.E. Thuringian
Forest (Frankenwald). and Eichtelgebirge. Si-
lurian schists, limestones, and sandstones occur
above them in these three ranges, and the east-
em Sudeten, while the Rhenish Slate Moun-

the low countrj' at their base the deposition of
the carboniferous formation took place. The
German Carboniferous belongs to the terres-

trial facies of the period, the lower part
(Culm) being shales and sandstones of litoral

origin with occasional coal seams (Hainichen,.

Saxony) : the upper includes the productive

coal fields. They extend w-ith little interrup-

tion from Belgium along the northern slope of

the Rhenish Devonian into Wcstplialia (Ruhr
Basin), and with the fields around Saarhriicken

farther south, in Saxony (Zwickau), and Silesia

(Waldcnburg, Myslowitz), are the most import-

ant sources of coal supply in central Europe.
The Permain consists of two epochs : Rot-

liegendes and Zechstein. During the Rotlic-

gonde the area remained land, the Paleozoic

.•\lps were worn down to Mittelgebirg heights,.
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and their deposits filled the depressions with
snnds and conglomerates of a reddish color;

hence the name. Occasionally coal beds occur
between them. Volcanic activity continued in

some places (porphyrites and pitchstones of

Saxony). In the Zechstein epoch the ocean
advanced again, leaving its deposits on the

northern edge of the Mittelgebirge, especially

around the Harz and in northern Thuringa.
Among them arc the famous copper-bearing
shales of Mansfeld, the Zechstein proper (shal-

low water limestone), and the immense salt

beds of the upper Zechstein epoch (Stassfurt,

Spercnberg) with their large supplies of gyp-
sum and "araum* salts.

The Triassic period consisted of three
epochs in Germany. In the first a shallow sea

covered especially western Germany, forming
the reddish sandstones (Buntsandstein) which
cover miles and miles from Basel to Osna-
briick, the W. slope of the Eifel, the region
around Tarnowitz in Silesia, and form the cliffs

of Heligoland. This sea deepened in the sec-

ond epoch producing a shell limestone (Mu-
schelkalk), but in the third CKeuper, pron.
coiper) was cut off from the main ocean and
formed gay colored marls and sandstones with
occasional coal seams. (Lettenkohle). The
uppermost stage of the Kcuper, tlie Rhaetic,
shows the beginning of another transgression
of the ocean, that of the Jurassic period.

About the Alpine facies of the Triassic, see
Alps.

The Jurassic ocean overflooded all of cen-
tral Europe, with only the tops of the moun-
tains standing out as isles. It reached a great
deal Iiigher up on their sides than its present
distribution would indicate, since the highest
deposits were probably eroded in subsequent
periods. At present we find its deposits in

South Germany on both slopes of the Black
Forest and Vosges, and especially in the range
of the Swabian-Franconian Jura, where the
lithographic stones of Solnhofen belong to its

upocr epoch. It also occurs in the N. foot-
hills of the Mittelgebirge, near the Elbe in

Saxony, in Silesia, and evidently underlies the
whole lowland, cropping out frequently from
under the younger deposits.

Likewise a zone of Cretaceous hills skirts

the- northern border of the Jurassic ranges, with
many isolated occurrences in the lowland. The
second part of the Cretaceous again witnessed
a large advance of the ocean, its deposits often
lying on rocks several periods older in places
which had never been submerged since ; on ar-

chaic and paleozoic rocks in Saxnny, on Carbon-
iferous in Westphalia, etc. The white chalk
cliffs of Riigen, and the Planer sandstone of
Saxon Switzerland arc the best known examples
of German Cretaceous.

The Tertiary was a.eain a period of great
geological disturbances: Mountain folding, vol-

canic eruptions, and changes of shore-lines.
During the Eocene, almost all Germany was
land : but in the Oligocene a shallow sea ex-
tended over the lowland as far as Bonn. Leip-
zig, and Silesia. Local oscillations favored
the formation of coal beds, to which soft coal
measures ("Halle and Leipzig) owe their origin.

From the South the sea entered the rift valley
formed by the breaking in two of the Black
Forest-Vosges massif, the present Upper Rhine

Valley. Toward the end of the Miocene, the
folding of the Alps began and gradually shut
off this bay from the ocean ; it became brackish
and finally a freshwater lake drained by the
later Rhine (Mainzer Becken). All through
the Mittelgebirg region, volcanic eruptions ac-

companied these tectonic processes ; the vol-

canoes and volcanic rocks of the Eifel, Sieben-
gebirge, Westerwald, Vogelsgebirge, Meissner,
Rbon, nortliern Bohemia, and the eastern Su-
deten, together with the hot springs which
have created a belt of famous watering places
alon.g this line (Ems, Schwalbach, Wiesbaden,
Nauheim, Kissingen, Franzensbad, Karlsbad,
^larienbad, etc.), in the South the Kaiserstuhl,
the Hegau volcanoes (Hohentwiel) and those
of the Suabian Jura date from this period.
During the Pliocene practically the whole of
Germany was land again, and readj' for the in-

vasion of the Pleistocene ice sheet.

In the Pleistocene six glacial and five in-

terglacial stages have been distinguished of
wliich, however, only the second (the Kansan
of America) and third (corresponding to the
Wisconsin) deserve special mention. At the
time of its largest extension the Scandinavian
glacier reached the northern foot of the Mit-
telgebirge from the lower Rhine southeast-
ward into Silesia. The terminal moraines are
well developed along this line and the whole
lowland is covered with till and strewn with
erratic boulders. Another inland glacier

stretched northward from the Alps, covering
the Bavarian plateau with its moraine mate-
rial. The Black and Bohemian Forests and the
Sudeten (Riesengebirge) had local glaciers of
smaller size.

Palaeontology.—The geological description in-

dicates the old faunas and floras. Special men-
tion deserve:

Devonian : Eifel limestones : Brachiopods,
crinoids, corals.

The Rotlicgende of Chemnitz : cycads, coni-

fers, especially treeferns : of the Saar valley

and the Plauen Grund (Dresden) : Stegoce-
phales (larva" and adults).

Zechstein shales of Mansfeld : Ganoid fishes.

Buntsandstein rocks have few fossils but
contain footprints of various animals (Tluirin-

gia, Franconia).
Muschelkalk limestone (Thuringia. Wiirt-

temberg) are packed full with fossils, few spe-

cies, many specimens ; molluscs, besides brachi-

opods. ammonites, crinoids. Terebratula vul-

garis is very common, the stalks of Kncrinus
form whole beds. Ccratites nodosus, practically

confined to Germany, is common everywhere.

Keuper sandstones of Wiirttemberg: well-

preserved amphibia and reptilia ;
gigantic Mas-

todonsaurus, Capitosaurus : huge Belodon,
Zancloden. Famous is a slab with 24 speci-

mens of .A.etosaurus (Stuttgart Museum).
The Jurassic rocks, especially of Swabia and

Franconia, show a marvelous wcaltli of beauti-

fully preserved fossils of all kinds : sponges,
corals, jelly-fish, sea-tircbins, crinoids, brachio-
pods, molluscs (ammonites and belenmites es-

pecially), crustaceans, insects, many fishes (ga-
noids especially), and above all the reptiles:

Ichthyosaurus, Plesiosaurus, Teleosaurus, the
Pterosaures. the unique Campsognathus, finally

the two specimens of .^rcbiTSopteryx so far

known. Holzmaden (Wiirttemberg), Solnhofen
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and Eichstatt (Bavaria) are the famous lo-

calities. The finds till the collections of Banz,

Stuttgart. Munich, Berlin. Tiibingen has a slab

(ISXJ4 feet) with 24 Pentacrinus (some meas-
ure three feet across).

The flora of the Wealdcn formation (N.W.
Germany) looks like Jurassic.

Suildenly the dicotyledons appear in the

upper Cretaceous beds.

The Tertiary climate wns warm, the flora

had a tropical or subtropical character. Dur-
ing the Oligocxne epoch c rals could grow.

The dense forests and swampj resembled those

of Florida and Louisiana of to-day, although

plants of a former more Indo-.Australian flora

survived: Conifers (sequoias, cypresses), ever-

green oaks, gardenias, fig trees, cinnamon trees,

palms, magnolias, laurels, but also poplars,

alders. Several oscillations during the Oli-

gocaene and Mioca»ne favored the formation of

extensive soft coal measures. The amber ( K.

Prussia), the fossil resin of nines and especially

one spruce (Picea Engleri) contains a rich

insect fauna related to those of N. America
and K. Asia of to-day.

The Mioca.'ne flora much resembled the

modern N. .American and Japanese floras ; se-

quoias, bamboo, palms, laurels, camphor, and
cinnamon trees, fig trees, evergreen oaks, chest-

nuts, magnolias, myrtles, acacias, mimosas ; but
also poplars, maples, elms, walnuts, hazel nuts,

willows, birches. The fauna likewise shows
many specimens found now onlv in warm coun-
tries : elephants. Mastodon, Dinotherium, Rhi-
noceros. Hippopotamus. tapirs. antilopcs.

monkeys, totjether with wild boars, deer, large

and small carnivores, and the ancestral forms
of the horse.

In the Pliocaene epoch the climate became
temperate, animals and plants resembled those
of modern X. America.

The ice masses of the Pleistocxne advanced
and many animals and plants were extermi-
nated, some, however, adapted themselves.
The narrow belt finally left between the north-
ern and southern ice sheets had an arctic fauna
and flora that had come in from the north.

The glacial and interglacial periods caused
plants and animals to migrate back and forth.

Survivors of the Tertiary were; Hippopotamus.
hairy elenhants, the mammoth, hairy rhinoce-
rosses; arctic forms: the musk-ox. reindeer,

lemming; others: liorses, deer, fallow deer,

elks, the aurochs, the urus. wild boars, bears,

tiirers. hyenas. The ice retreated, a wide pla-

teauland or rollinar coimtry was exposed. Ani-
mals and plants found to-day in the steppe of
S.E. Russia and S.W. Siberia came in and
mixed with the others: jerboas, bobacs, mar-
mots, altaic gophers, voles, calling-hares, er-

mines, the Sair^a antilopc, wild horses, bustards.
Many arctic animals and plants could not

stand the change and followed the retreating

ice northward or climbed the mountains. Thus
the fauna and flora of the Alps and many
lower mountains ( Schneekoppe. Brocken) con-
tain arctic specimens.

Soon a denser covering with vegetation de-
veloped, immigrations from all sides occurred,

a new fauna and flora resulted. Lack of con-
nection with a region where the old Tertiary
forms had survived prevented restocking. Thus
we find fewer species and less variety than in

N. America or E. Asia, and only the Tertiary
forms of the three countries are much alike.

Old Germania was moist and cool, had ex-
tensive swamps and perhaps 23 pcr cent of her
area covered with dense forests.

Flora.— The flora is that common to north-
ern Europe. Germany lies entirely within the
northern forest zone of phytogeography and is

pre-eminently a wooded country. Even to-day
forests abound ( i6 per cent of the area ; France,
16 per cent; Great Britain, 3 per cent). Man
has taken care of the woods, dried out or
drained swamps, regulated rivers, planted fields,

and thus caused great changes. Little "prime-
val forest" is left. (X. and X.E., Bohemian
Forest.)

The flora comprises about 2,200 phanero-
games, 60 vascular cryptogames ; 6 coniferous
forest trees: fir, spruce, pine, larch, juniper,
yew, 40 deciduous forest trees, 20 shrubs.

An alpine flora (one third of the alpine
pl.mts) is found in the Bavarian Alps and
spreads along the rivers onto the high plateau.
The Sudeten mountains (with some arctic
forms rnissing in the Alps) and the tops of
ether high mountains (Brocken) are isolated
centres of alpine plants.

The southern mountainous region (so-called
Hercynic flora) is characterized by the fir

(.Abies alba) and shows a varied flora, the
valleys having the Baltic, the mountain slopes
a subalpin', cnaracter. Vine culture is possible
only her-.

The Baltic flora occupies the northern
lowland.

The forest line on the mountain slopes is

at about 4.000 feet (Brocken. .^.400; Vosges,
4.264). Above is a zone of trailing trees and
shrubs up to about 4.500 feet: Mountain pine
{Piitiis nwnlana), dwarfed willows and juni-
pers, rhododendron (in the .Mps); above this
the true alpine region with its peculiar flora.

The highest peaks have only cryptogames
(lichens, mosses). The alpine region in Ba-
varia begins at 5,500 feet, spruces go up to
5.900. larch trees to 6.200. Generally, heights
above .•?.500 feet are unfavorable to tree growth
and covered with grasses and often heather.
In the .Alps the region above timber-line is pas-
ture with many flowers (gentians). Many
species which are missing in the arctics probably
represent alpine plants of the Tertiary (Edel-
weiss).

The deciduous forests are diminished by
secular changes (natural rotation?): tii'e

spruce (Picca cxcclsa) is everywhere gaining
ground at the expense of the red beech which,
as is almost certain, once crowded out oaks,
pines, and birches (known to have happened in

Denmark). In W. Prussia pines replace oaks
and birches.

To-day, deciduous forests occupy only tb"
lower mountain slopes, above are coniferous
forests.. The Spessart only has retained its old
oak and beech forest to the top. The largj

Buntsandstein area in S. W. Germany not good
for agriculture supports ma.'^nificent forests.

The pine is typical for the northern low-
lands and forms forests even on the sand plain.i.

The spruce has spread from the south all over
the country. The larch forms groves in the

Alps but is not confined to them. The Swiss
Stonepine (Pinus cctnbra) occurs in a few
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places in the Bavarian Alps. The yew once

common has almost disappeared and is found
only in E. and W. Prussia, and occasionally in

the mountains. The juniper is a tall tree in

the E., smaller and rarer in the W., missing in

E. Friesland ; a shrub in the mountains and in

the heath.

Deciduous forests are usually mixed, beech
forests, however, common. The northern limit

for the beech is south of Konigsberg. In the

X. the oak is most characteristic (two kinds) ;

it is the national tree celebrated by songs, poems,

and myths. Maples, elms, hornbeams, birches,

ashes, mountain-ashes, poplars, aspens, wild

apples and pears, hawthornes, service trees

form the mi.xed forests which contain no trees

with showy flowers, except wild fruit trees,

have little underbrush and no climbing vines,

except hop, clematis, and ivy. The autumn
coloration is not remarkable. The beauty of

the mountain forests lies in the mixture of light

deciduous and dark coniferous woods, inter-

spersed here and there with meadows or heath
patches.

The linden marks former Slavic regions.

The chestnut (Mediterranean flora) thrives

along the Rhine. The evergreen holly (Medi-
terranean) is confined to W. Germany. The
evergreen bo.x avoids the cold east.

Introduced trees : American horsechestnuts
quite common, especially in the cities ; Ameri-
can locust trees belong to the flora now and
form woods in Anhalt ; Oriental cherries, plums,
prunes, apricots ; and walnut trees are common
fruit trees. Along the highways tall Lombardy
poplars are seen, but also apple, cherry, and
plum trees.

Meadows occupy marshy districts along the
shores, and together with woods, the flood

plains of rivers, and form patches in the moun-
tains and in the .-Mps. They are a dense
growth of grasses (20-30 species) intermingled
with a great variety of flowering herbs
(meadow saffrons in the fall) : natural or cul-

tivated, always indicating moist soil.

On sandy soil birches and pines may grow
or the heath develops (heather and vaccinium)
( X'.W. Germany, tops of mountains, high pla-

teaus of S. Germany).
Bogs and swamps cover large areas of the

lowland and of the southern plateaus. They
are the coldest parts of the country and retain
arctic plants. Rushes, sedges, reeds, sphagnum
mosses and the insectivorous sundew, Utricu-
laria, and Pinguicula form their flora.

Along the shores a salt flora develops with
fleshy leaves and stalks. It is occasionally
found inland (near Halle).

Sand dunes have special grasses and thistles.

Elodea canadensis introduced in female
plants only has multiplied so that it often blocks
navigation in rivers and canals.

Red poppies, blue bachelors' buttons, and
purple corncockles adorn the grain fields.

Many plants, especially weeds, are spread by
man, railways, and modern traffic, and foreign
plants are mi.xed in with the native flora.

Difference in climate : fruit trees bloom in

Memel about four weeks later than on the
Rhine.

Fauna.— Old Germania had a rich woodland
fauna. Directly and indirectly man has caused
many changes. Many animals were extermi-

nated, others were too much disturbed in their

habits and disappeared. The creation by farm-

ing of an artificial steppe ("Kultursteppe"; in-

vited others. Some were protected, other use-

ful or injurious ones introduced.

Maiiniials.— The urns became extinct prob-

ably in the 17th century. The last bison (aur-

ochs) was killed in E. Prussia in 1755. The
elk is now confined to a few preserves in

E. Prussia. Wild boars much reduced in num-
ber survive only by protection. Bears have not
been seen since 1835 (Bavaria). The wolf is

now only found along the western mountain-
ous border and in the large eastern forests.

The lyn.x, common in the 17th century, seems
to have disappeared (last ones: Harz moun-
tains, 1818; E. Prussia, 1861 : WoUin, 1875).

Wild cats are scarce. The beaver has narrowed
down its habitat to a few quiet places ( Elbe
near Dessau). The black rat (Mus raltus)

which snread during the 12th century (from
Asia?) is crowded out by the brown rat (Mus
dccuiitaniis) which migrated in from Asia in

the 17th century.

The snowhare in the -Alps is an arctic relic.

The hare, the most popular game, has many
enemies, but is still common (game laws).
Rabbits have been introduced and occasionally

run wild. They are bred here and there, but
are not popular.

Red deer are the pride of the woods, the

ambition of the huntsmen, the subject of songs
and poems. They and the smaller roe deer
give the best venison (game laws.) The fallow

deer introduced in the i6th century, is usually

kept in game parks.

Other mammals are : fox, two martens,
fitchet, ermine, weasel, otter, badger, a mink
called "Xorz" (Putorius lutrcolns, very rare in

N.E. Germany, reaching here its western limit

of distribution); the insectivores : hedgehog,
mole, six shrews; the souslik (western limit in

Silesia), the hamster (a steppe form which is

comfortable in the fields).

The mammalian fauna comnrises about 6t
species, 16 per cent, of the mammals of the
parsartic region.

The avifauna has about 225 species. The
many singing birds and water-birds are char-
acteristic. Among the former are : finches,

bullfinches, skylarks, nightingales, thrushes,

orioles ; among the latter : rails, coots, cranes,

herons, bitterns, storks, the spoonbill, swans,
geese, brants, many ducks, mergansers, peli-

cans (very rare), cormorants, many gulls,

sternas, greebes and loons, auks, murres.
Flamingoes (Mediterranean) have been met
with on the Rhine.

The cuckoo (nesting parasitism like the

American cowbird) is the only member of a
family of about 200 mostly tropical species.

The lammcrgeier, the largest bird-of-prey of

the old world, seems now exterminated in the

German Alps. Three of the Mediterranean
vultures occur rarely. The golden eagle has
become very scarce, the imperial eagle some-
times penetrates in Germany, The osprey is

common, the sea-eagle is found. Gledes,
sparrowhawks. hawks, kites, buzzards, falcons

are the birds-of-prey. The capercailzie and the

heatherouse are interesting (game laws). The
large bustard, a steppe animal, is found espe-

cially in Saxony,
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Many birds of passage breed in Germany
and leave in the fall ; northern birds spend the

winter and go north in spring. From the E.

birds of the Pontic fauna often penetrate into

Germany, sometimes repeatedly until they

establish themselves as new members of the

fauna. Pallas' snndgrouse ( Syrrhaptes para-

doxus) has several times arrived in large

flocks. The large bustard, some larks, quail and
partridges, the housc-s])arro\v seem to have

come in that way, and like t!ie "Kultursteppe."

The small bustard, the bee-eater (Merops), still

breed in S. and E. Europe but penetrate

occasional! • in Germany. They may be about

to inimigrate. The S.W. gate into the Rhine
vallcv is often used by Mediterranean birds.

In autumn most of the migratnig birds lly to

the Rhine valley and then south to the Rhone.
On Heligoland where many migrating birds take

a little rest ,?o6 different species have been
observed. The black guillemot breeds here.

Thirteen Rrplilrs belong to the fauna. One
tortoise occurs in ponds cast of the Elbe. Three
lizards (inchuling t'le blindworm), the ringed

snake, and the noisonous adder are common,
the smooth snake is common in certain regions.

Other lizards and snakes reach the S.W. so

that here all t\.elve of them occur: among them
is the venomous asp (Metz) and the deadly
ammodytc viper.

The Amfhibia have twelve batrachians and
six urodcles. The nurse-frog and the Swiss
newt reach into the Rhine valley, the black
salamander is alpine.

A great variety of freshwater Ushes (64
species) is characteristic, and is due to the

double drainage Atlantic and Pontic). Smelt,
salmon, eel, sturgeon are missing in the Danube,
hucho, Acipenser ruthenus in the Rhine. The
alpine lakes and those of the X. E. have many
specific fishes, cspeciallv Salnionides which have
become landlocked. The most important food-

fishes are perch, pike-perch, carp, dace, roach,

tench, bream, pike, eel, lamprey ; those of the

German seas : mackerel, cod, halibut, plaice,

flounder, sole, herring, sprat. The piscifauna
is diminishing as the industrial development
progresses (withdrawal and pollution of the

waters.)
The land and fresh water molluscs number

240, the genus Helix alone 40. Helix pomatia
is the edible snail (snail farms in Swabia). The
pearl mussel occurs in some districts. The
Pontic Dreissena polymorpha has spread by
migration and transportation through vessels

into the larger rivers and is now spreading into

their tributaries.

Marine food mussels are: the edible mussel,
scallops, oyster (Ostrea edulis, an expensive
luxury). Oyster beds are confined to the North
Sea".

The insect fauna is numerous (6,000 beetles,

,^.500 butterflies and moths), many are injurious,
many useful. Immigrations can be traced from
the S.W. and the E. (Praving mantis (Rhine),
Cicada orni (S. W.), death's head moth.
Sphinx nerii, migratory locusts). The potato
beetle has appeared here and there, the Ameri-
can Phylloxera has done enormous damage.

The great manv Carabidffi are characteristic.
The cockchafer (periodicity four years) is a
serious pest. The g\'psy moth (E. and Bavaria),

the proccssionary moths (X.W. and X.E.) are
others.

Of the Crustaceans the common crayfish is

widespread and a much-relished titbit.

We can distinguish three taunal districts

:

(i) the alpine rei'ion (cliamois. snowhare, mar-
mot, snowgrouse, chough, many insects and
molhiscs): {2) the mountainous regions with a

western and eastern section; (3) the lowlands
again with a western and eastern section.
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2, Germany— i^olitical History. The place
of origin of the Germans is doubtful, and even
the theory, based on similarities of language,
that t'.iey formed part of. one great Indo-Euro-
pean race is no longer tenable. One race may
readily impose its language on another, as the
Germans on their Slavic neighbors.

Quite early we find German tribes in con-
flict with the Romans. Marius (in 101-2
B. c.) gained victories over bands of Cinibrians
and Teutons that had oenetrated to Provence
and Northern Italy. Ca;sar, after a struggle
with t'.ie German .\riovistus, established the

Rhine as a Roman boundary. Augustus under-
took an invasion of Germany and his stepsons,

Tiberius and Drusus — also, later, the son of
Drusus, Germanicus — penetrated far into the
land and built camps and fortifications, of
which the remains are still to be seen. But
the Chcruscan .\rminius (or Hermann) at the
head of a coalition of tribes defeated the Roman
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general Varus in the Teutoburg Forest (.9

A. D. ) and liberated Germany. Augustus began
the Limes or great fortitied wall which, under

his successors, was extended across the whole
frontier. The Germans were not always un-

friendly and a considerable trade sprang up.

From being, in the days of Tacitus, a great

number of semi-nomad tribes, the Germans
coalesced into larger bodies called "stems" or

"nations," among which the chief were the

Goths, Vandals, Saxons, Burgundians, and
F'ranks (q.v. ). The Goths were the first to

accept Christianity— in the Arian form, indeed,
— and were represented by their own bishop at

the council of Nicea. Throughout the 3d
and 4th centuries the Germans made them-
selves more and more felt in the affairs of the

Roman Empire, and thousands were allowed to

settle on Roman soil. The advent of the wild

hordes of the Huns (q.v.), who first crossed the

Volfa about 375 A. D., started the "wandering
of the nations" and brought about the disin-

tegration of the \\ estern Empire and the rise

of new kingdoms. Of these the only one that

proved permanent was the kingdom of the

Franks. Its survival is ascribed to the facts

that it never lost touch with Germany, and that

it adopted the Roman Catholic form of Chris-

tianity, thus finding support in the clergy of its

conquered provinces.

L'nder the ^Merovingian Clovis and his sons
an end was Dut to the remnant of Roman rule

in Gaul. Provinces were wrested from the

Visiffoths (q.v.) to the south: while, to the east

the Allemanians (q.v.) and Burgundians (q.v.)

were subjueated. Though the race of the Mero-
vingians (q.v.) steadily degenerated, the affairs

of the new kingdom were well administered
bv the chief officials, the mavors of the palace,

who contrived to make their own position

hereditary and who handled the kings like pup-
pets. Several mavors in turn distinguished
themselves by quelling revolts, but the most
brilliant achievement of all was the driving back
of the Saracens by Charles Martel (q.v.). The
battle near Poictiers (732 a. d. ) was one of the

world's great combats. The Saracen war is

notable, too, as markin" the beginning of the

feudal svstem (q.v.). The first fiefs were lands
of the Church, confiscated and parceled out by
Charles Martel with the understanding that the

persons thus favored should provide themselves
with horses and oerform military service.

Renin, son of Charles Martel, put an end to

the fiction of Merovingian kineship (752 A. D.)

by imprisoning the last of the line and causing
himself to be proclaimed king. This he did with
the sanction of Pope Zacchary, who declared the
Prankish crown hereditary, anointed Pepin's
sons, and pronounced a curse on those who
should choose a king from any other line.

Charles, known as "the great." then brought the

\,ork of consolidating the kingdom to its culmi-
nation. He conquered the last free German
tribes, notably the Saxons, with whom he warred
for 30 years. He interfered in Italy, overthrow-
inc the Lombard kingdom, and he conquered the
Avild Avars in the present Austria. He came
forward as the champion of Pope Leo III. who
had traveled to Germany to ask aid against a

faction of the Romans. Charles conducted a

sort of trial over the Pope's enemies, finally

banishing them from Rome. Leo, in return, sur-

prised Charles as he knelt in Saint Peter's by
crowning him as successor to the old Roman
emperors (Soo a. d.>. Charles, who had already
subdivided the greater party of Germany into

administrative districts, now centralized the
government still more by requiring a new oath
of allegiance and by sending out envoys with
power to examine into the actions of all of-
ficials. It was a flourishing period not only
politically, but also in learning, literature, and
art. Unfortunately Charles's son, Louis the
Pious, proved unequal to the task of governing.
He allowed the clergy to override him and did
humiliating penance for alleged faults ; he
quarreled with his sons about their rights to the
succession and became involved in civil war,
which kent up after his death and only ended
with the treaty of Verdun, in 843. (See Pe.\ce
Tre.\ties.) This treaty divided civilized Europe
into three parts, one nearly corresoonding to
modern France, another to modern Germany,
and the third being a strip between the other
two, extending from the North Sea far down
into Italy. After the death of Lothar and of
one of the latter's sons this middle strip (Alsace
Lorraine) was divided between Germany and
France (Treaty of Mersen, (q. v.) 870), but
remained a bone of contention down to our own
day. Lothar's other son retained Italy.

From 885 to 888 the dominions of Charles
the Great were reunited under his great grand-
son. Charles the Fat. Unable to cope with the
invading Norsemen Charles the Fat was de-
posed and five independent kingdoms arose

:

Germany, France, Italy. Upper and Lower Bur-
gundy. Germany itself narrowly escaped fur-
ther subdivision, but the danger was averted by
the election of Conrad of Franconia, chosen pos-
sibly because he was related to the Carolingian
house. So slight was the nolitical cohesion that
Conrad went to war with the heads of each of
the great duchies in turn— Lorraine. Saxony,
Swabia, and Bavaria— and that he felt com-
pelled on his deathbed to urge the election of
Henry of Saxony simply because that prince
had been the most powerful of his opponents
and could, it was hoped, hold the discordant
elements together. It was a good choice. Henry
proved a great organizer, training an army,
building fortresses, and overcoming the wild
Hungarians and other Slavic tribes. He left

Germany so consolidated that, at the coronation
of his son and successor. Otto I, the heads of
the duchies— Lorraine, Franconia. Sw\abia, and
Bavaria— did feudal, almost menial, service as
cup-bearer, steward, chamberlain, and marshal.
Later, indeed. Otto had to out down rebellions
on the part of all these dukes, and he came to
rely on the ecclesiastical princes as the staunch-
est supporters of his throne. He inaugurated
the oolicy. which proved unfortunate in the end,
of endowing the clergy with great landed pos-
sessions. The benefit to him was that at every
vacancv. as the bishops had no lawful descend-
ants, these lands reverted to the crown and
could again be used to reward faithful ser\-ice
Grants made to the nobles, on the contrary,
came to be looked uoon as hereditary family
possessions, which, being let out in return for
feudal service, assured the owners of large
bands of faithful retainers. These local powers,
especially the great dukes, were very often ar-
rayed against the crown.
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Otto kept not merely the German, but also

the Roman, church in subjection. Drawn into

Italian affairs hy an appeal from the heiress to

that kingdom, he put her enemies to flight, mar-

ried the heiress. Adelaide, and himself ass\inicd

the titles of "Kinc of the Lombards" and "King

of the Italians." He restored the empire of

Charlemagne with tlie title of "Holy Roman
Emoire of the German Nation." and, for mis-

conduct, deposed the very Pope (John XII ) who
had crowned him emperor. Unfortunately these

Italian interests drew Otto's successors away
from their duties as German rulers, .'\gain and
again, with German armies, they descended upon
Italy; each felt it a vital necessity to be crowned
with the imperial crown at Rome, One conse-

quence of their repeated absences was the loss of

the supremacy over the Slavic nations on the

German borders.

Otto's ecclesiastical policy was imitated by
his son and grandson and led to a gigantic con-

flict with the papacy. It was a question, ulti-

mately, as to who should control the elections of

the German bishops. If the Pope, then he had
simply to adjudge the rich German sees to his

partisans: the emperor lost the supporters of his

throne and the lands might practically as well

have belon.ged outright to Rome. It seemed a

life and death struggle, which accounts for its

long continuance and for the venom displayed

on both sides. There were wonderfully dra-

matic moments, like the penance at Canossa

of Henry IV (1077), who amid winter snows
appeared barefoot on three successive days be-

fore the Tuscan castle in which sat Pope
Gregory VII. refusing him absolution, or the

capture, in Rome itself, by Henry V, of Pope
Paschal 11 and all his cardinals. This so-called

investiture quarrel ended in 1122 with the Con-
cordat of Worms, a compromise by which there

were to be two investitures, one with the tem-
poral estates bv the emperors, the other with

the spiritual power bv the Pope. It had taken

50 years to arrive at this simple solution of the

matter. See I.vve.stitl-re.

Xew- conflicts with the papacy broke out un-

der succeeding rulers. Frederick Barbarossa
warred for years with the semi-independent

Lombard cities which were upheld by Pope
Alexander III. Defeated at Legnano (1176) he
was obliged to conclude the Peace of Venice

with the Pope (1177), and that of Constance

(118.V) with the Lombard Cities. See Peace
Tre.\ties.

The fact that Barbarossa's son, Henry VI,
acquired Sicily by marriage, made the enmity
of the Popes and the emperors implacable. The
papal possessions seemed to be held in a vice.

It was this jealousy and fear that led to the

papal determination to destroy the house of

Hohenstaufen, root and branch. Other pretexts

were never wanting. Frederick II was placed

under the papal ban for delaying to accomplish
his crusading vow. and again for starting when
forbidden. Crusades were preached against the

emperor himself, who retaliated by capturing a

whole ship-load of prelates on their way to a

council at Rome. It w'as a Titan struggle, the
Sicilian kingdom being always the real bone of
contention. The papacy conquered, with the aid

of Charles of Anjou, who was promised the rule

over Sicily. The last scion of the Hohenstaufen
line, after losing the battle of Tagliacozzo

(1268), was beheaded in the market-place at
Naples.

Meanwhile the continued absence of the law-
ful rulers from Germany, and also the gilts of

land and of privileges with which they had tried

to win the support of the German nobles in the
Italian campaigns, had led to the rise of many
small and almost independent states. Frederick
Barbarossa had still been strong enougli to put
down his most powerful vassal. Henry the Lion,
and divide up his lands. Frederick II's death
(1250) brouglit anarchy; and when, after an in-

terregnum, Rudolph of Hapsburg was made
king it was practically a confederation over
which he ruled.

Yet, strange to say, the age of the Hohen-
staufens marks a great advance in civilization

and well-being. It was the age of the crusades
(q.v.) and of chivalry (q.v.), an age that marked
an era in conmierce. in learning and literature,

and in luxurious living. It is from this time
that some of the great cathedrals date. Ger-
many's boundaries, too, were pushed to the east

and north by colonization and occasionally by
war.

The 14th and i.'ith century kings left little

impression on the history of Germany. They
were men of no great force and they advocated
no great principle. Henry VII and Louis of
Bavaria renewed the old struggles in Italy but
with no lasting results. The quarrel of Louis
with Pope John XXII, indeed, is memorable
for the literary productions that it called forth.

The success of the Dcfcnsoy Pads of Marsilius

of Padua was phenomenal. Never had the

papacy been so assailed.

Charles IV was a man of no high aims, and
his reign is chieflv remarkable for his promulga-
tion of the so-called Golden Bull (q.v.) in favor
of the seven electors. The earlier kings of Ger-
many had been chosen by the whole body of the

princes. At the election of Rudolph of Haps-
burg, however, seven.— the three archbishops

(Mainz, Treves, and Cologne) and the dukes of
Saxony and Bavaria, the Margrave of Branden-
burg, and the Count Palatine — had been espe-

cially prominent. Bavaria's vote, indeed, was
adjudged later to Bohemia. This electoral col-

lege became very powerful, exacting promises
from the successful candidates and even deposing
an emperor. The Golden Bull (l.l'6) fixed the

elaborate ceremonial of elections and the func-

tions, rights, and prerogatives of each of the

seven electors. Thev were accorded almost sov-

ereign rights.

Equally remarkable with the growth of the

duchies and electorates was the development of

the free towns. We find them banding together

into commercial leagues and exercising real

political power, such as setting their own king

on the throne of Denmark. The Hanseatic
League had its own fleet and its settlements in

foreign lands. It enjoyed monopolies of trade

and built great halls or warehouses that excite

admiration to-day.

Another important organization was the

Teutonic Order, a band of knights who had un-

dertaken the conversion of wild Prussian tribes

and had ended by building up a great state with

the Marienburg for its centre. The order be-

came rich and powerful and was visited by the

greatest princes. It degenerated at last and be-

came involved in a long war with Poland. By
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the Peace of Thorn (1466) the part of its ter-

ritory known as West Prussia passed into

Polish hands, while even the portion that was
left became a Polish dependency.

Throughout the 15th century the cohesion of
the different parts of Germany was slight. The
interests of its rulers lay elsewhere: in Hun-
gary. Bohemia, Italy, or Luxemburg. Emperor
Wenceslaus was deposed for staying away as

much as eight years at a time. Sigismund made
his first appearance four years after his election.

Frederick HI once retired in a fit of anger and
did not come near a diet for 27 years. Yet the
chief courts of justice followed the king's per-
son ! X'o wonder a secret tribunal, the Veme,
could become the chief upholder of law and or-

der and even venture to summon the king him-
self. Like the Hausa and the Teutonic Order
the Veme had its flourishing days and then
sank into disrepute ; the end of the 15th cen-
tury marks the decline of all three institutions.

After 11^7 Hapsburgs. many of them ineffi-

cient, held the imperial throne in almost un-
broken succession. After the Councils of Con-
stance and Easel Frederick HI, by a concordat
or agreement with the Pope, renounced practi-

cally all the benefits that Germany had obtained.
Frederick is noted for the fact that the great
Renaissance movement began under his reign.

His son, Maximilian, was a regular product of
the Renaissance, versatile, talented, but lacking in

balance. Maximilian was personally active in a
scientific, literary, and artistic way. and was full

of political projects, some of which were almost
too wild for belief, aiming as they did at mak-
ine him world-ruler. He was, for instance, to

combine the offices of Pope and emneror in his

own person, and to succeed Perkin Warbeck as

king of England.
In Maximilian's reign, independent of him

yet a product of the Renaissance spirit, falls the
beginning of the German Reformation. The in-

vention of printing (about 1450) had provided a
channel for the rapid dissemination of ideas, and
pungent satires like Erasmus' 'Praise of Folly,'

Brant's "Ship of Fools,' and the anonymous
'Letters of Obscure Men' had mercilessly as-
sailed abuses in the Church. Inflammatory
writings of various kinds had made the peasants
familiar with the idea of vengeance on the clergy
and nobles, in whose favor they were overtaxed

;

while payments for the support of the papal
court at Rome were becoming decidedly unpopu-
lar. Altogether, the ground was well prepared
when the monk Martin Luther fq.v) launched
his demand for a discussion of the matter of
papal indulgences, a demand that drew down an
avalanche on his own head and that altered the
whole course of German history.

Luther had soon found that the indulgence-
preacher, Tetzel, was merely the instrument of
higher personages and was not altogether to
blame for his extravagant utterances. He
then joined issue directly WMth Pope Leo X, who
had authorized the indulgences, and with the
Archbishop of Mainz, who was to benefit largely
by them. Luther's sovereign prince, the elector
of Saxony, though a professed Roman Catholic
to the end, came forward as the reformer's pro-
tector, and Luther, in response to his own de-
mand for a fair hearing, was summoned to meet
the Roman cardinal, Cajetanus, at .-Kugsburg.
The meeting proved fruitless, as did one with

the legate Miltitz, who had been sent to Saxony
to bribe the elector with the gift of the golden
rose. A disputation with the theologian Eck, at
Leipsic (1519), only served to clarify Luther's
own ideas and to widen the breach with Rome.
In three great writings he attacked the Pope
and the doctrines of the Church, drawing down
upon himself the papal ban. But the bull of ex-
communication was publicly burnt by Luther at
W'ittenberg. The new emperor, Charles V, felt

compelled, by a recent agreement with his
princes not to condemn anv one unheard, to
summon Luther to his first German diet
(Worms, 1521). By this time, if we can believe
the Roman legate himself, nine-tenths of the
German people were more or less in favor of
Luther. Crowds gathered all along his route.
His firial word at Worms was : "I neither can
nor will recant anvthing, for it is neither safe
nor right to act against one's conscience. God
help me. Amen." He left as a convicted
heretic, an edict signed by a majority of the
princes declaring him in the ban of the empire.
His life was in danger, but by order of the
friendly elector of Saxony he was attacked by
seeming brigands and spirited away to the Wart-
burg, where he employed his time in preparing
a translation of the Bible. Germany meanwhile
was in a ferment and the number of
polemical publications became enormous. Luther
himself, by 1523, had published a hundred writ-
ings. Radical elements, men who claimed to be
following Luther's own teachings, soon caused
disturbances and drew him from his seclusion.
His successful effort at restoring order in Wit-
tenberg was one of the causes that prevented
his arrest. His role in the great peasant revolt
that broke out in 1524 was not so admirable.
His incendiary eloquence had been taken by the
masses as an invitation to iconoclasm. Discon-
tent against the nobles, fanned by long oppres-
sion, had blazed up fiercely and ,300,000 peasants
rose in revolt, sacking castles and monasteries in

all directions. Luther preached against them as
" brands of hell," and urged everv man to strike

them dead. The revolt was quelled and horrible
vengeance taken, but Luther, naturally, lost

many adherents, and the course of the reforma-
tion was changed. Reliance had now to be
nlaced on the princes rather than on the people.

The Edict of Worms was never carried out.

though still considered in force as late as 1530.

Charles V was hampered by political considera-
tions and by his wars with Francis of France
and the Pope. His enmity to the latter once led

him to remark that "Martin Luther might, after
all. prove a useful man." Luther was able at his

leisure to organize his new church; and the diet

of Spires, in 1526, unanimously passed a decree
which practically allowed the Lutherian princes

to conduct the religious affairs of their lands as
pleased themselves.

The reversal of this decree, in 152Q, by a

simple majority vote, drew forth the "Protest"
fiom which the "Protestant" party takes its

name. Charles V had meanwhile gained the ad-
vantage both of the papacy and of France
(treaties of Cambray and Barcelona) and his-

adherents were feeling very aggressive. They
wished to force the issue, and they succeeded.
The "Protest" was a technical one against the
right of the diet to reverse the former unani-
mous edict. Charles himself earnestlv sought
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to bring the schism to a peaceful end. He in-

vited discussion and summoned conferences, act-

ing not at all like the tyrant that many writers

have made him out. He staved off war for 17

years, and then entered into it more on political

than on relifiions grounds. Several Protestant

princes fought on his side. This war with the

Smalkald League, of which Elector John Fred-

erick of Saxony and Margrave Philip of Hesse
were heads, ended in the defeat and capture of

those princes and in their long captivity. The
electoral dignity in Saxony passed to the other

branch of the house, the head of which, Maurice,

had helped the emperor. I5ut Maurice in turn,

dissatisfied because Charles did not fully keep

his promises, and alarmed at the emperor's at-

tempt to have his son, Philip H of Spain, de-

clared successor to the throne, headed a revolt

which reduced Charles to great straits. A tem-
porary peace was concluded at Passau (1552),

ijut the final settlement was delayed by the dis-

unitv of the Protestant princes, the Margrave
of Culmbach and NLiurice of Saxony fighting

on opposite sides. Maurice was killed at Sievers-

hausen 1 1553).
Finally at Augsburg (1555) a general peace

was concluded between the Protestant and
Catholic princes ; but by Ferdinand, not by
Ch.-irles V— the latter preferring to abdicate

rather than to make the needed concessions.

The basis of the peace was free choice on the

part of each lord of the land of the form of

faith to be tolerated. There were, unfortu-

n.itelv, ambiguous clauses that led to later con-

flicts.'

For the next 20 years Protestantism had the

tipper hand : but while the Roman Catholic party

was strengthening itself by internal reforms, the

Protestants, through dogmatic disputes, were be-

coming creatly weakened. Saxony (Lutheran)
and the Palatinate (Calvinist) allowed their pri-

vate enmities to ruin their cause as a whole.

The Jesuits, marvelously trained for such work,

made it their chief purpose to combat Pro-

testantism. They secured the majority of votes

in one bishopric after another, and even in the

imperial diets and in the law courts.

A revolt of the Bohemians (Protestant)

against the house of Hapsburg precipitated a

European war. The acceptance of the Bohemian
crown bv Frederick V of the Palatinate w.-is a

challenge on political as well as on religious

grounds : for the other German states could

never sufifcr one of their number to hold two
of the seven electoral votes. The Pope, the

king of Spain, the elector of Bavaria, even the

Protestant elector of Saxony rallied to the Haps-
burgs. Frederick proved but a winter king and.

before a vear was over, was decisively defeated

on the White Hill near Prague. New allies

came to the fore in time : Bethlen Gabor. prince

of Transvlvania : Mansfcld. the Savoy condot-

tiere : Christian of Brunswick; the margrave of

Baden Durlach. and. last but not least (15.30),

Gustavus Adolphus of Sweden. The emperor,

Ferdinand H. would have succumbed to Gus-
tavus .\dolphus. who won a great victory at

Breitenfeld and made a triumphal progress as

far as Xuremberc. had he not. by enormous con-

cessions, succeeded in inducing the mysterious

Wallenstein. who was living in forced retire-

ment, to re-enter his service. Wallenstein. en-

dowed with dictatorial, almost royal rights.

raised a huge army, compelled Gustavus .Adol-

phus to withdraw from Nuremberg, and, finally,

engaged him in a battle at Lutzau, near Lcipsic,

that cost the Swedish conqueror his life. Later,
indeed, doubts arose in many quarters as to

Wallinstein's ultimate purpose. As far as we
can judge now, it was to dictate a peace to Ger-
many even at the risk of having to intimidate
t!ie emperor. Just at what stage his dealings
with the Swedes and Saxons became treasonable
is hard to establish, but treasonable they were
at the last. An order was given for his arrest,

living or dead ; and some of his own officers

joined in a deliberate plot to kill him. His room
was invaded, he himself stabbed in the breast

(1634).
1 he war now entered a new phase. It was

no longer merely a. question of religious inter-

ests, for Catholic France joined in on the side

of the Protestants. The struggle finally became
one merely for compensation and costs. For
four years it went on simultaneously with peace
negotiations (at Osnabruck and Munster in

Westphalia) w-hich ended in an agreement as
to mutual religious toleration and in a readjust-

ment of the map of Europe. L^n fortunately the

boundary between Germany and France was es-

tablished by an ambifjuous formula and, later,

led again to war (1688-97).
The most important development in the

period following on tlic peace of Westphalia was
the rise of the Brandenburg-Prussian monarchy.
See Pri-ssia. After the (jreat Elector ( 1640-

1688) had consolidated his possessions, his son,

Frederick HI, was allowed to assume the royal

title as compensation for aid furnished the

Hapsburg emperor in the Spanish Succession
War. The .Spanish throne, vacant by the death
of the childless Carlos H, was claimed by Em-
peror Leopold for his son Charles (VI), and
by Louis XIV for his grandson, the due d'

Anjou. .\gainst Louis XIV was arrayed the

grand alliance, consisting of England, Holland,

Austria, and the majority of the German states.

With Louis were the electors of Cologne and of
Bavaria. The war, which lasted 13 years,

showed an almost unbroken series of victories

—

Blenheim, Turin, Rnmilics. Malplaquet. and
others — for the Grand .Alliance. Vet by the

treaty of Baden (1714) the German states gaiiied

absolutely nothing. England and .Austria Iiaving

already secured their own advantages by the

treaties of Utrecht and Rastadt.
Meanwhile in Prussia (see Prussia) the

first king. Frederick I. had been succeeded by
the great organizer. Frederick William I. who
remodeled the administration, brought the army
to the highest pitch of efficiency, and placed the

finances on a good basis. It was these reforms
that enabled Frederick the Great to play a com-
manding role in European history. Scarcely had
Frederick come to the throne (1740) when he
made a descent on the Austrian province of

Silesia, advancing old claims of his house, not

altogether unwarranted, to a portion of the ter-

ritory. Received with open arms by the in-

hiibitants of Breslau, who had chafed under the

Austrian rule, he won the battles of Mollwit.t

and Chotusitz. and compelled the .Archduchess

Maria Theresa to conclude the Peace of

Breslau (1742) which left Silesia in his hands.

.Austria and England continued the war with

France. Austria's growing strength and pres-
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tige, and especially the fact that, in 1744, she

concluded a treaty with Saxony, determined

Frederick to re-enter the arena. He did so os-

tensibly in support of the new emperor, Charles

\"II oi' Bavaria, the only man not a Hapsburg
chosen to that position in 300 years. In the

Bohemian campaign of 1745 Frederick suffered

severe reverses, but at Hohenfriedbere. at Sohr,

and at Kesselsdorf he gained important victories

and was able to obtain at Dresden the same
terms as in the Peace of Breslau, compelling

Saxony, besides, to pay an indemnity. Charles

VII having died, llaria Theresa's husband was
now elected emperor, and took the name of

Francis I.

Eleven years later Frederick, learning through
secret channels that Maria Theresa, the Czarina
Elizabeth, and Augustus of Saxony-Poland were
plotting the dismemberment of Prussia, con-

cluded the Convention of Westminster with
England and prepared for a new war (1756).
France, where Madame de Pomnadour was now
all nowerful, joined the two empresses. Madame
de Pompadour boasted that the Treaty of Ver-
sailles (May, 1750) was her work. It was fol-

lowed by a second, offensive, treatv signed at

the same place. See Peace Tre.\ties. The
odds aeainst Frederick in this Seven Years War
were very great, for though England sent him
monev and though she maintained an army of

Hanoverians, she sent him no direct rein-

forcements. The allied forces often outnum-
bered his own by two and three to one, yet in

the teeth of such superiority he .gained some of

his most snlendid victories : Rossbach, Leuthen,
Zorndorf. Liegnitz, and Torgau. There came a

time, indeed, when even victories were of small
avail, for there was no way of filling the ranks.

The death of the Czarina Elizabeth (1762) did
more for Frederick than many battles and even
neutralized the effect of the desertion of Eng-
land, which country, under the new Bute minis-
try, suddenly left him in the lurch and tried to

compel him to make peace. The new Czar,
Peter the Third, became Frederick's ally but
was deposed before his troops could be of much
assistance. France, however, had also w-ith-

drawn from the struggle and concluded the pre-
liminary Peace of Fontainbleau with England.
Maria Theresa saw the helplessness of continu-
ing alone the task she had been unable to ac-

complish when aided by powerful allies, and sent
an envoy to treat for peace. After seven weeks
of neeotiation an agreement was signed at the
castle of Hubertsburg (1763) which in every re-

spect was a return to the condition of things
before the war.

Later Maria Theresa and her son, the Em-
peror Toseoh. joined with Frederick and with
Catherine of Russia in dismembering Poland —
a step which the demoralization of the Poles in-

vited if it did not excuse. Thoueh Frederick
the Great's share was but one-third the size of
that of either of his allies, it was doubtless of
greater proportionate value, as it comprised
West Prussia, the land that had once belonged
to the Teutonic Order, and rounded out his

domains. Austria and Prussia once more went
to war (1778-9'). this time with regard to the

Bavarian succession, claimed bv Joseph. The
acquisition of a German electorate would have
assured the preponderance of Austria in all the

affairs of the empire and would have been a

fatal blow to Prussia. Frederick and his
brother Henry took the field in person, but no
battle of importance took place and the war was
stopped by the intervention of France and
Russia. Frederick devoted his last vears to or-
ganizing a league of German princes for mutual
protection against Austria. It was a powerful
weapon, for three of the members were electors
and might readily be in a position to frustrate
the choice of a Hapsburg as emperor.

Frederick's policy of opposing Austria with
the aid of other German states was not carried
further by his successor, Frederick William II.

Indeed the latter sided with Austria in an at-

tempt to intimidate the French revolutionists,
and joined with the Emperor Leopold II in the
declaration of Pillnitz (1792). Frederick Wil-
liam himself took the field. The blatant mani-
festo of his chief commander, the Duke of
Brunswick, roused the French to furv and en-
couraged the.- to win the battles of Valmy and
Jemmappes (1792).

Frederick William's attention was diverted
from France by further partitions of Poland
(1793 and 1795) which gave him a vast terri-

tory; but the new provinces were badly admin-
istered and proved a source of weakness rather
than of strength. Prussia had greatly lost her
prestige even before Frederick William con-
sented to the disgraceful Peace of Basel (1795),
which secretly bound Prussia to non-interference
even though France should annex the left bank
of the Rhine. Austria was left to continue alone
the struggle that had been begun in common, but
in 1797 concluded the Treaty of Campo Formio,
which contained secret clauses about the left

bank of the Rhine similar to those signed by
Prussia.

The Holy Roman Empire, as it was still

called, was in an incredible state of disintegra-
tion. At the Congress of Rastadt (1798) the
French envoys openly came out with their de-
mand for Rhenish territory, and the dispossessed
princes clamored for compensation elsewhere in

Germany. A witty publicist thereupon drew- up
the last will and testament of the old empire.
Austria renewed the war, indeed, but was de-
feated at Mareneo and Hohenlinden and. by the
Peace of Luneville (1801). was obliged to take
active part in the dismemberment of Germany.
An executive council of the Diet, called the Im-
perial Deputation, passed a decree (1803) which
practically annihilated more than 200 German
states and divided up 50.000 square miles of ter-

ritory. The compensations were arbitrarily ap-
portioned so as to serve French interests. Napo-
leon Bonanarte's idea being to strengthen the
South German states and create a "Third Ger-
many" to be under his own influence. He
treated Germany as conquered territory, sending
his troops to occupy Hanover, carrying off and
putting to death the duke of Enghien. who
thought him.self safe on Baden soil, and causing
a bookseller of Nuremberg to be shot for selling
a harmless publication which bewailed the gen-
eral state of affairs.

The murder of the duke of Enghien was one
of the occurrences that roused Alexander of
Russia to form a third coalition which was
joined by Austria and England, but not bv
Prussia. The Napoleonic victories at Ulm and
Austerlitz ('1804') routed this coalition, and by
the Peace of Pressburg (1S05) Austria was di-
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vested of 28,000 square miles of territory and
,1.500.000 inhabitants; while Wiirtcmberg and
Havaria, which had aided Napoleon, were raised

to the diRnity of kingdoms. They formed the

nucleus of the Rhine Confederation, which now
formally repudiated the jurisdiction of the Holy
Roman Empire. This caused Francis I to abdi-

cate the throne (1806), though he had carefully

provided for the future, in 1804, by having the

Hapsburg possessions declared an empire by
themselves.

Prussia was now goaded into war witli Napo-
leon by violation of lier territory and by doulile-

dcaling with regard to Hanover. But never had
a seemingly strong state shown more abject

weakness; never was military organization more
faulty. The defeats of Jena and Auerst.adt

(1806) were overwhelming and the fortresses

with which the land was studded fell like houses
of cards. A brief rally at Eyiau, where the
Prussians were joined by Russian forces, was
followed by the defeat of Fricdiand which
frightened Alexander into signing a truce. By
the Treaty of Tilsit (1807), Prussia was humbled
in the dust and was shorn of half of her prov-
inces. They went to form the kingdoms of
Westphalia for Jerome Bonaparte, and the duchy
of Warsaw for the king of Saxony.

Then began a time of moral and physical re-

generation. In every department arose earnest

workers: Stein and Hardenberg, Scharnhorst

and Gneisenau, Jahn and Arndt, Fichtc and
Schleiermacher. Austria, too, arose from her

lethargy, but struck her blow at Napoleon too

scon and collapsed after Wagram (1809).

Napoleon made Prussia join him in his invasion

of Russia, but his disasters gave the Prussians

their longed-for opportunity. General Yorck,
in command of a Prussian auxiliary force, re-

nounced liis allegiance to France, and even the

phlegmatic Frederick William III was finally

carried away. Landwehr and Landsturm were
called out ; England, Russia, and Austria came
to Prussia's aid and the war of liberation began
(1813). Napoleon returned from Paris with a

new army and gained the battles of Liitzen and
Bautzen. But Blticher showed indomitable
energy. After a series of defeats and one more
victory Napoleon was penned in in Leipsic, and
only escaped after an ultra-bloody three days'
battle. He was eventually followed into France
and was forced to surrender. His return from
Elba and his defeat at Waterloo are too
familiar to be more than mentioned. See
\\'aterloo, B.vttle of.

The Congress of Vienna left Germany in a
very unsatisfactory condition, as a loose con-
federation with Austria at the head, and with a
Diet that was to meet at Frankfort. There was
no central army, no treasury. The only means
of coercion was federal execution, the deputing
of one state to nunish another.

The policy of the reactionary Austrian minis-
ter, Metternich, dominated the next 30 years.
He made it his life-work to prevent the German
states from introducing constitutional govern-
ment. He saw conspiracies everywhere and be-
came the bitter enemy of the Burschenschaften
and Turnvereine. comparatively innocent student
organizations which held meetings. like the Wart-
bure and Hambach festivals (1817 and 1832),
where there were inflammatory demonstrations.
The murder of the Russian agent Kotzebue by

the Jena student Karl Sand enabled Metternich
to thoroughly frighten Russia and Prussia, whitli
had formed with Austrian a "Holy .Alliance.*

Draconian decrees were passed, and a sort of
revolutionary inquisition was established at

Mainz (1819). The Burschenschaften were dis-

solved, but the discontent of the students sim-
mered on until 1848.

The hope of Germany, as we know now, lay

in the supremacy of the stron.gest state. It was
a great step forward when, between 1828 and
1842, Prussia managed to enroll in her Customs
L'nion all the other German states except .Aus-

tria. Commercial hegemony then paved the way
for political leadership. One deterrent was the
imperviousness of the Prussian king to liberal

ideas Frederick William IV steadfastly refused
to give his subjects a written constitution, though
at times using language that implied sympathy
with the popular demands. In 1848 the happen-
ings in France unchained the spirit of revolt all

over Germany. There were bloody uprisings in

Berlin and \'ienna, and a national parliament
met at Frankfort. The crown of a new empire
was offered to Frederick William IV. but he
spurned it as a crown plucked from the gutter
and reeking like carrion. He got the better of
the Prussian revolutionary parliament, but felt

obliped to grant a constitution which, as he
wrote to a friend, was liberal enough to make
his own stomach ache. It is the constitution still

in vogue in Prussia. The Frankfort parliament
was finallv disoersed by force of arms, and
Prussia endeavored to form a "Union" of which
she should be head (184Q). At Olmutz (1850),
at the peremptory summons of Austria, she de-
sisted, and consented to a simple restoration of
the old confederation, with its diet, as before, at
Frankfort. To this diet the Prussian delegate
was Otto von Bismarck who. for 10 years, made
it his special task to combat Austrian pretensions.
Later he attacked the problem by strengthening
the Prussian state, being called by King William
to be prime minister, and so put through a great
increase in the Prussian army. This was done
bv technically unconstitutional means and in the
teeth of violent opposition from the oarliament,
which was not appeased until the utility of the
new measures had been proved bevond a doubt
in the victories over Denmark (1864) and over
Austria (1866). The Danish war had been
undertaken in common with Austria because
of Danish efforts to incorporate the province
of Schleswig-Holstein ; the conflict with .Aus-
tria had arisen with regard to the disposal
of the spoils. Austria, supported by the minor
German states, had threatened federal execu-
tion. Prussia had accepted the challenge and
declared her intention of founding a new con-
federation which the other states were to be
compelled to join. After the swift overthrow of
Saxony, Hesse, Hanover, and Nassau, and after
the great victory over Austria at Koniggratz,
this plan was easily qut into execution. Prussia
became the head of the North German Confeder-
ation, from which Austria was excluded. By
the mediation of the French emperor. Napoleon
III. it was stipulated that the South German
states might form their own organization, which
thev never did. Prussia was allowed to anne.x
much of her conquered territory.

Napoleon's own presti<?e demanded that
France, too, should have some annexations to
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show. He beeeed for the Rhenish provinces, he

tried to buy Luxemburg^. But Bismarck was in-

exorable. Hatred of Prussia became a dominant
passion with the French, and when, in 1870, a

pretext was found in the candidacy of a Hohen-
zollern to the vacant throne of Spain, the nation

rushed joyously into war. When the candidacy

was withdrawn the chamber sent an insulting

demand that the king of Prussia should promise
that it should never be renewed. Bismarck's
publication of a terse version of the incident

aroused intense excitement in Germany ; but it

was the French who began hostilities. Their
total want of preparation and the wonderful
organization of the Germans, for which Moltke
was largely responsible, brought about the long
series of French defeats and resulted in the cap-

ture of the two main armies, as well as of the

«mperor's own person (Metz and Sedan).
After the successful siege of Paris the war
closed with the treatv of Frankfort (May 10,

1871). Already on 18 January, by invitation of

all the states. King William of Prussia had as-

sumed the crown as German emperor.
Bibliography.— Bryce, "Holy Roman Em-

pire;' Tout. 'The Empire and the Papacy;*
Armstrong, 'Charles V;> Gardiner, 'The Thirty
Years' War;' Headlam's 'Bismarck;' Tuttle,
< History of Prussia.'

Ernest F. Hexderson-,
Author of 'Short History of Germany.^

3. Germany—Political History (from 1871-
1906). The date of birth of the new German
Empire, 18 Jan. 1871, marks the successful ter-

mination of the efforts of the German people,

continued ever since the downfall of Xapoleon,
to reconstruct national unity ; it marks also the
beginning, for this Empire, of an era of delib-

erate consolidation within, as well as of a
gradual, since 1890 however, more vigorous,
e.xpansion, less territorially than industrially,

•commercially, and culturally, into nearly every
part of the globe. Xone of the other great
powers has enjoyed, during the 35 years past,

the blessing of a more peaceful development.
During this period the population of the Empire
increased from 1870-1890 by 85<2 millions (from
41 to 49'/4 millions) and, in a much higher
ratio, from 1890-1906 (January) by 11J2 millions

(from 49;/^ to 61 millions). From an inferior

position the Empire rose to be second only to

the United States in the production of iron and
steel, second only to England in merchant
marine tonnage and foreign commerce, and
holds undisputed first rank in the excellence of

ocean steamship building, in war materials, and
first rank in volume also of the output of chem-
icals, of sugar, of printed books and music. Nor
have the higher cultural affairs been allowed to

lag behind in de'velopment : Germany still leads

the world in the provision for and organization

as well as the methods of learned and scientific

research, in university and general school or-

ganization, in the cultivation of art and music.

Since the country is not favored by great nat-

ural resources, it is obvious that man's will and
intellect have overcome difficulties, triumphed
over the material forces, and made the most of

the situation. It is also evident that it required

unusual wisdom and conscious effort in the

policy of the nation, domestic as well as foreign,

to bring about and safeguard this extraordinary

development. The lack of perspective, of course,
does not permit of a definitive estimate of this
period, yet a review of it, in its more important
aspects, clearly reveals the outlines of the main
currents of historical development. Two periods
are easily discerned ; the one from 1870 to the
resignation or dismissal from office of the first

imperial chancellor in 1890; it is dominated by
the personality and the leadership of him whose
creation the new body politic may be said to be,
Bismarck (q. v.). The second period, still in
process, succeeds the first ; it is outspokenly
characterized by Emperor William the Second's
(q. V.) personality. These two men are both
leaders and types (the most pronounced, natu-
rally) of the minds and men ruling and shaping
modern Germany, they embody her spirit and
energy much beyond the average measure.
The men of the first, the Bismarckian, period
quite logically entered upon the task of consoli-
dating, and filling out, within the outer frame-
work of the national structure. Germany, it

was obvious, would have to be maintained
principally, according to old political wisdom, by
what had built her up, her military organization,
defensive as well as offensive. The nation real-

ized this fully, in fact nowhere is the army such
a popular and, in the best sense, a democratic
institution as with the Germans. The develop-
ment of the army, in numbers, efficiencj', tech-
nique, and organization, has been the paramount
national concern, uniting, with the exception of
the Socialists, all parties, north and south, Prus-
sians and Bavarians, and the rest. When, in 1886,

a great portion of the Liberals blunderingly op-
posed, for party reasons, measures calculated to
increase the efficiency of the army organization,
an appeal to the people in the new elections

swept the extreme Liberalists into impotence.
Pacificist arguments have evidenced no influ-

ence with a people so exposed, naturally, to

foreign invasion.

Federal legislation covers a vastly greater

area in the German Empire than in the United
States. The execution of the Federal laws,

however, is, different from the United States,

entrusted to the judges of the States. Only the

Imperial Supreme Court (Reichsgericht) at

Leipzig, strictly speaking, is composed of Federal
judges appointed by the emperor on nomina-
tion by the Federal Council (Bundesrat). Ger-
man institutions resemble French ones in the
fact of a stricter separation of administrative

and of legal functions ; they resemble Anglo-
Saxon ones in the application of self-govern-

ment principles. So, e. g., the 'Landgemein-
deordnung, ' an act of 1891 organizing rural

communities in Prussia, is a continuation of the
policy of administrative decentralization so suc-

cessfully inaugurated by Stein in the Stadteord-
nung. Gradually the legislative jurisdiction of
the Empire was extended, after the Reichstag,

in 1873, on an original motion by the National
Liberal Lasker, had adopted the constitutional

principle of Federal competency in all matters
of legislation. Criminal and civil procedure
were made uniform for the Empire and a uni-

form system of courts was established. Fur-
thermore, a series of laws regulating and meet-
ing new conditions in the rapid economic devel-

opment of the country were framed and enacted

as Federal laws, acts concerning trade organ-

izction, banking, merchant marine, patents, etc.
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Tlic adoption of tlic criniinnl and the commer-
cial codes, the acts regulatiiiK citizenship, copy-
right, etc., mark important steps in tlie unlicii-

lion and consolidation of the German States.

The culmination of this process was the intro-

duction, as the result of m.iny years of juristic

codification, of the Imperial Civil Code ("Biir-

Serliehes Gesotzl)uch), in looo. Roman civil and
the territorial laws are thereby superseded by
a law of distinctly more Germanic character. .'\

unique legislative development is contained in

the body of laws relating to workingmen and
their conditions enacted since 188.3 (Sozialgcsctz-

gcbung) ; partly as the result of the spread of
socialistic agitation among industrial working-
men, an agitation vvhicli led, indirectly, ti> several

attempts to assassinate Emperor William I. fin

1878 and in 1883), partly in recognition of the

obligation of state and society to protect anrl

assist the economically weak in their struggle

for existence. Besides these labor laws, e. g.,

protecting children and women, and establish-

ing courts for settling minor industrird disputes,

a series of insurance and pension laws for the

laboring classes came into existence, insuring

(in igoo) about nine millions of working pcopl-

against sickness, 17 millions against industrial

accidents, and securing tor 13 millions pensions
in case of permanent infirmity, and at the
age of 70. In the same year the Empire's and
the employers' share in the payment of pre-

miums amounted to.gcther to 200 millions of
marks, .^n Imperial Insurance Office (Rcichs-
vcrsichrungsamt) and nmncrous branch offices

carry on the immense executive business of this

legislation. It is true the Socialist vote, in spite

ot all that, has steadily increased, numbering, in

1903, more tlian three millions, but it is also

true that the intransi.gcnt radical character of

the movement is slowly but surely decreasing.

It is evident that Bismarck (cf. his 'Mem-
oirs' ) was to some extent influenced, if not
carried away, by doctrines of Liberalism, when
he entered into tlie conflict with the Catholic
Church (Kulturkampf). Since the Vatican
Council bad adopted the dogma of papal infalli-

l/ility, Liberals and Liberal Catholics (these
latter ones headed by the learned Bavarian
Ignaz Dollinger) had been thrown into a state

of uneasiness, since, by ori.cin and application,

the dogma was clearly anti-German and obvia-

ting German political consolidation. It is a

fact, however, that principally these hierarchical

tendencies urged Bismarck to the direct attack

on the Church by a number of restrictive and
disciplinary laws (Maigesetze) excluding the

Jesuits and similar congregations from Ger-
many, and pronouncing a number of principles

of State autliority over ecclesiastic affairs. By
combining the Catholics with the separatist and
anti-imperial tendencies of the Guelphs, Poles,

.Alsatians, and part of the Bavarians, the Center
Party, in consequence of these laws, was organ-
ized, principally by Windthorst (q.v.) into the
strongest party of opposition to the imperial and
consolidating policv of Bismarck. When, in

1878. Leo XllT. succeeded Pius IX., and Wil-
liam L feared for a dangerous loss of religious

spirit among his Catholic subjects, peace be-

tween State and Church was obtained by com-
promises and gradual abolition of the most
offensive and disquieting clnireb laws. Yet the

State retained a number of valuable conquests,

e. g., relating to so-called mixed marriages,
SI hool supervision, etc., and succeeded in
strengthening materially the patriotic devotion
of Catholics to the Empire and its future, and
weakening the fierceness of partisan strife

which was the curse of German political life

for centuries. But if we believe with Treitschke
that men make history, too much importance
can hardly be given to the uplifting and unify-
ing effect of tliose personalities with whose
names the founding of tlie Flmpire is associated.
Moltke, Roon, and more than these, William I.

and Bismarck
William I. and Bismarck.— William I. kin.g

and emperor, through his very personality, gave
the Germans, in an age of lilieral and rov.blican
tendencies, a new and genuine love and respect
for monarchial institutions, which, since his
death, have been rather strengtliened by do-
mestic and foreign experiences. This strong
and dignilied man was again, in the fullest

sense, what his ancestor, Frederick the Great,
had been, but on a firmer, a nonautocratic
basis, the first servant of the State. .-\ modern
German writer calls him a patriarchal educator
of the German people, "a plain German, honest,
sincere, just, benevolent, sensible, unsellish, God-
fearing. In him was embodied heroic gallantry,

a strongly national and lofty sense of honor,
faithful and laborious fulfillment of duty in the
service of his country." And yet the greatest
has not been told witliout an appreciation of his

miusual ability to select and his loyalty toward
the great men. whom he was blessed to en-
counter in his life, especially towar<l the great-
est of them all. Bismarck. lie. in a higher sense
even tlian Luther or Frederick the Great, will

stand in German history as the national hero,

the representative German, to speak witli Car-
lyle and Emerson. He united where Luther
was forced to disunite, and he enibo<lied. in his

person and his works, both the conservative and
the liberal elements, the traditional and the
modern views, from the harmonious union of
which emanates that healthful realism or prac-
tical idealism that makes nations prosper. Bis-
ni;irck, more than any other German, has won
for the (iermans a national consciousness and
pride which with other nations are a long in-

heritance. The verdict of the great conductor,
von Billow, that Beethoven's *Eroica' had at

last found its hero in the welder of German
national existence is accepted as tlie verdict of
his people. The sculptor Lederer. in the colos-

sal statue of Bismarck erected by the city-re-

public of Hamburg to its friend and benefactor,
represents him as a modern and idealized

Roland, in whom the medi.-eval Ilansa towns
personified their civic liberties and independ-
ence. So the people's imagination, like the ar-

tist's, is simplifying the character of the first

chancellor into an heroic type of colossal out-

line: the creator as well as the conservator
and guardian spirit of his nation's greatness
and mi.glit. Bismarck was. unlike Xajiolcon, a
religious man ; he felt himself to be a soldier of
God in the service of his king and his people.

His loyalty toward his monarch springs from
this source, also his keen appreciation and re-

spect for the subtler feelings of his people,

which the political doctrinaire never takes into

account. He never interfered with these feel-

ings needlessly, that is, unless a higlier duty.
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the ideal of national unity and power, was in-

volved. His critics, incompetent ones, who have

no sympathy with his soul nor his ideals, see him
merely as tlr: man of blood and iron, who, how-
ever, was possessed of the tenderest feelings to-

ward his wife and family, and whose heart beat

with horror and was full of responsibility at the

thought of war and its effects. The Napoleonic

"hybris" which trampled underfoot everything

in the way of its self-aggrandizement was not

in Bismarck. While Napoleon's work was shat-

tered, most of it, Bismarck's will stand as long

as true patriotism shapes the destiny of his crea-

tion.

Bismarck opposed unnecessary centraliza-

tion and red tape ; the smaller States in the fed-

eration and their rulers could rely on him as

their stanchest friend as long as they were loy-

ally and actively engaged in the affairs of the

whole empire. Unlike Napoleon, after the state

of saturation, on national lines, was reached
with the foundation of the Empire, he never

conspired to annex, or force into the federation

against their will, smaller States, like Belgium,
Holland, Switzerland. He resisted also all agi-

tation for a similar union of German Austria to

the Empire. His whole life was spent in unit-

ing and consolidating the unity of his people.

Even when grudgingly aloof from the affairs

of state after his dismissal, he advised and
cautioned his nation from the fullness of his

experience. In his memoirs he left the Ger-
mans a treasure of history and political wisdom
in classical German. The sociologist and some-
time Austrian minister, Albert Schaffle. speaks

in his memoirs of a meeting with Bismarck who
consulted him regarding the plans of the work-
ingman's insurance laws, as follows : "The most
interesting feature of this interview I feel to be
the perception, how Bismarck took in at a

glance, with the intuition of a genius, the situa-

tion and all its circumstances, even the remotest,

bearing on the immediate success, nor did he
neglect those facts that at present seemed to be
irrelevant but were bound to be of importance
later on. Then I understood the secret of his

great success and of his power, but also the

reason for his many changes of tactics and tem-
porary retreats in his political career."

Bismarck succeeded, after 1871, in preserving

the peace for the Empire. Twice the country
was on the brink of war with France, in 1875

and in 1887 (Boulanger) ; both times his calm
conduct and his firmness in carrying through de-

fensive measures, averted the war. When
Russia, in 1879, after her diplomatic defeat at

the Berlin peace congress, in her Balkan policy,

threatened an alliance with France, he entered

with Austria into the "Zweibund." which be-

came the "Dreibund* by Italy entering the al-

liance in 1883. Especially the relations of the

Empire to Austria have become more and
more friendly and close, from geographical,

racial, and economic reasons. Bismarck had
worked toward this ever since 1866 with stead-

fastness and clearness of vision. The recent

troubles of Russia with its resulting new group-

ing of powders still leaves the German Empire in

I. itary predominance on the Continent, even

without Italy staying in the triple alliance.

When William the Second succeeded his un-

fortunate father in 1888 it soon became apparent

that he, as Bismarck had prophesied, would be

his own chancellor. It was the temperament
and the whole high-strung individuality of the
}-oung ruler that made impossible the co-opera-
tion of two so masterful minds. Yet, with some
oscillations due to the nervousness besetting
public life after this sudden change, the tradi-
tional policy within and without was carried on
on Bismarckian lines. In foreign relations
William II. continued to cultivate the friendship
and close defensive alliance with Austria-Hun-
gary. He succeeded also in changing the atti-
tude of the influential Danish court and of the
Danish nation into one of friendliness, and with
singular tenacity he gained friendship and in-
fluence with the Sultan for a far-sighted policy
of cultural expansion in Asia Minor, Mesopo-
tamia, and Syria. The military equipment oi the
nation was constantly developed. The success,
since, of the Turkish. Chilean, and Japanese
pupils of Prussian drill and strategv. has given
abundant proof of its efficiency and' up-to-date-
ness.

But the young emperor, and the younger
generations with him, could not nor would con-
tent themselves with simply preserving what
their ancestors had won for them ; they pushed
since 1890 with business energy into What is

known as "Weltpolitik." In the struggle for
existence the fittest, nation or individual, will
survive. The German nation holding such a
high and unique rank among peoples, a model
and a prototype for other civilized peoples, is

determined to take its share of the white man's
burden so-called, and to play its melody in the
symphony of human culture in every part of tTie

globe. Its paramount position in some of the
highest concerns, its efficiency, honesty, and
energy are so many valuable assets also of
humanity, for the loss of which the world w'ould
be greatly impoverished. This is the spirit agi-

tating young Germany and its emperor and lead-
ing them on to their destiny.

There can be no doubt that since William
II. 's accession Germany's progress has been phe-
nomenal, and it is also probable that with Bis-
marck's influence still omnipotent this progress
would not have been so great. What was the
immediate occasion, not though the cause, of
Bismarck's resignation, the conflict of opinion
about the policy to be pursued in regard
to the Socialists, demonstrated the young em-
peror to have definite ideas of his own. The
law against the Socialists was. in spite of Bis-

marck's wish, not renewed. There is no dis-

crimination, any more, under the law, against

Social Democrats. The wisdom of this measure
will be appreciated only in times to come, since

the numerical development of the Socialist

party seems, at present, to speak against it.

More immediately successful were the em-
peror's efforts to win over the Catholic Germans
for a vigorous and patriotic participation in the

national affairs. In this connection may be
mentioned the extremely intimate relations the

emperor entertains with Cardinal Prince Bishop
Kopp and Cardinal Archbishop Fischer, of
Breslau and Cologne, respectively. In fact, it

may be said that the emperor's fervent patriot-

ism, his optimism and energy, his Americanism
one might say in this respect, has done im-
measurable good in neutralizing that sectional

strife and the spirit of partisanship so dear to

the German heart. Whether Conservative or
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Liberal, Catholic or Protestant, Jew or Gentile,

all are carried along by their sovereign's lofty

idealism, his sense of impartiality, that makes
only one supreme demand : unflinching, act'vc

devotion to the nation's greatness.

There is no real break in the Bismarckian
tradition of economic policy. Bismarck, at

lirst rather favorable to free trade, for reasons
of industrial development as well as for financial

or fiscal purposes entered, in 1879, on a pro-

tective policy extending to grain, wood, iron,

wine, tobacco, coal oil, cotfce, etc. Under Wil-
liam II. this policy was continued but, since

189.1. partly neutralized by a system of reci-

procity treaties which favored especially the ex-

porting industries. The farming interests of the

nation (.l,';r(iricrltiiii) were aroused by these,

however, and the urgent necessity of protecting

the bone and sinew of the population, the source
of its military and, indirectly, also its industrial

strength, its farmers, finally culmin.ited in an
elaborate revision of the tariff, prepared with
extreme care and scientific acumen in the new
Zolllarif of 1904. No doubt that this new tariff

which raises the duties especially on food stuffs

of every description, but also on industrial

products, was brought about bv the agrarian

movement and by the protective tariff legislation

of the United States with its almost prohibitive

duties. The German tariff, though, provides
for differential duties on the basis of which a

number of countries (Russia. Austria. Sweden,
etc.) have already come to trade arrangements
with the Empire, thereby assuring a steady ad-

vance in the enormous export trade of Germany.

Gradually, although reluctantly, Bismarck
had yielded, from 1884 on, to the increasing de-

mands of the commercial interests of Germany
for the acquisition of colonies. German South-
west Africa, German East Africa, Kamerun,
Togo, German Xew Guinea, the Bismarck, and
some smaller archipelagoes were acquired up to

1890. Part of East Africa (Zanzibar. Uganda,
Witu) were exchanged in 1890 for Helgoland,

an inadequate compensation for Germany. Since

them most of the Samoa Islands have become
German territory, in 1898 and in 1899 the Caro-
line Islands were bought from Spain in the

great liquidation of her colonial possessions.

Also in 1898 Kiautschou was leased from the

Chinese government to serve as a Gernian
VIongkong for trade development with China.

Coercive actions had to be undertaken, e. g.,

against Hayti and Venezuela in 1902. the latter

in concert with Italy and England. The last few

years in German South Africa necessitated elab-

orate measures for putting down the Ilerero re-

bellion, but this brought about also a renewed
interest in the development of the only German
colony fit for permanent settlement of white

people.

While all these measures'and events were, to

some extent, prepared and initiated by Bis-

marck, there are yet two problems to be men-
tioned, which owe to William II. most of their

solution so far attained, namely, the reform of

the higher (secondary) school system in Prussia

and the development of the Geriuan navy to

such adequate proportions as befit Germany's
position as the second country in foreign trade

and in ocean transportation and the third as a

colonial power. Both questions are, not directly

but indirectly, related to another.

The school system of Prussia (the other
States do not differ materially) has demonstrated
its supremacy for the traming of scholars of all

sorts, of experts in every science, of officers,
military and civil, of engineers and merchants,
to a degree that admits of no questioning of its

results. But, so it seems to the emperor and
many others, its success in making its pupils for
all intents and purposes good Germans, wherever
they might be, and to fill them with the pride of
a nation which yields to none in patriotism and
devotion to its own highest interests, is more
than doubtful. The deplorable and, from the
German point of view, indecent and degrading
easiness with which Germans renounce al-

legiance to their people and its political and cul-
tural mission, clearly points to a defect in the
schools. The demand is that they have to be
national throughout, while preserving their ex-
cellent facilities for training along special lines.

This nationalizing of the schools, i. e., to require
from them what the American school system is

doing so successfully for its own purposes, is

carried into the lower schools (rolksschule)
with no great difficulty. But in the higher
schools the obstinacy of pedagogues only re-

luctantly yields to the pressure of the emperor
who in this undoubtedly represents the best in-

terests of the country. Especially the so-called
humanistic schools (Gymnasien) gave little as-

surance of the recognition of German, German
literature, and German history as the studies of
paramount importance and interest for all Ger-
man schools, higher and lower. A conference
called together and addressed in this sense by
the emperor in i8go led to a compromise which
preserved, practically, all the privileges of the

Gymnasium while at the same time endanger-
ing its efficiency for mental training so well es-

tablished. A second conference resulted in what
must be considered a satisfactory arrangement.
It was admitted that the principal aim of the

higher schools must be to educate young Ger-
mans able to cope with the questions and condi-

tions confronting them, not young Romans or
young Greeks, if the latter were at all possible.

Each of the three forms of higher schools

(Gymnasium, with Greek and Latin, Realggym-
nasium with Latin, mo<lcrn languages, and
mathematics, Oberrcalschulcn with modern lan-

guages, luathcmatics. and the sciences as central

studies of mind discipline) grant the same
privileges as to admission to the universities.

A wholesome competition of the three kinds of

schools may now be expected. It is quite in

consonance with this policy that the emperor
endeavored to raise the standing, in the soci.al

estimation, of the men of practical aflfairs, busi-

ness, industries, technology, to the level of mili-

tary or civil ofiicers or professinn;d men. The
great technical universities (Polytcchnikcn)

were given the privilege of granting degrees of

Doctor of Engineering and they arc also repre-

sented now in the Upper House of the Prussian

Diet. Prussia in this set the pace for the other

German States.

The German navy as it is to-day. by no

means the largest, but perhaps one of the most
efficient, modern, and well equipped for naval

warfare, is almost exclusively the work of Wil-
liam II. 's initiative and untiring agitation. The
nation, at first, was quite unwilling to enter on
a scheme of extensive naval construction. Grad-
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ually only the enthusiasm of the young men was
able to win over the cautious older generations.
Recent developments, though, beginning with
the Spanish war of the United States, the Boer
war, and most of all the Japanese-Russian sea-
fights, have brought about the determination of
the German nation to build a navy so strong as
to be independent of any one's good will and
mercv in the protection of its own interests,

colonial and commercial. The recent Delcasse
incident with its revelations has confirmed this

determination. Immediately after the Moroccan
difficulties had disclosed the intentions of Eng-
land and France against Germany, the Reichs-
tag, for the first time in its history, voted unani-
mously and without much debate the adoption
of the naval budget of the government. Wil-
liam II. has his nation, the socialistic iconoclasts
excepted, behind him in this greatest national
problem.

William II. has been conspicuous before the
eyes of the entire world ever since he came to
the throne in 1888, a comparatively young man
of 29, and the world is not likely to lose its in-

terest in his personality. It has been emphasized
how intimately he is identified with the great
immanent tendencies at work in the Gennan
nation. As President Roosevelt may be called
a type, not the only one, but the most character-
istic of the modern American generation, of the
American young man, so William II. is typical
and characteristic of the modern German. From
this fact comes the best assurance O- historical
eminence, which, otherwise, in the case of a
living person, would be nothing but vague cal-

culation, which might or might not come true.

But William II. leads his nation, heads it, di-

rects it, as a born leader, as the first and most
loyal patriot, the most indefatigable worker for
Germany's future. His civil governor. Profes-
sor Hinzpeter, observed in the boy and youth an
extraordinary and strongly marked individual-
ity, a masterful, sovereign character in the true
sense of the word, in whom conservative and
progressive elements and inclinations were in-

dissolubly blended. Never, though, has he over-
stepped the privileges given him by the constitu-
tion, which cannot be said of all the rulers of
to-day, but these privileges, great as they are, he
has made use of and uses to their very limits.

He holds office, he rules and reigns by what ap-
pears to him as a divine commission. His deep
religiosity, so tolerant toward every form of be-
lief, his avowed Christianity, makes him con-
ceive of his duties as a ruler such as perhaps no
other living sovereign or president. In one of
his speeches ( he is perhaps the greatest living
impromptu orator on serious matters) he ex-
pressed himself thus as to his duties: "The
royal office with its burden of duties, its never-
ending, ever-enduring cares and labors, with its

awful responsibility toward the Creator alone,
wherefrom no man, no minister, no house of
representatives, no people can relieve the sover-
eign."

There is in this monarch a most remarkable
mixture, or better an harmonious amalgamation,
for there is no split in his character, of romantic
and idealistic ingredients with the most modern
ones of a nervous energy, a strong optimism, and
a bent toward an active, strenuous life, devoted
to practical realistic ends. In this he represents,

like Bisinarck, the extreme counterpart of that
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contemplative, pedantic type of Germans so
prevalent and so efficient in its way since the
great cultural renaissance after 1700. His range
of interests, his information on many subjects, is
truly astonishing, his mental alertness likewise,
and all who have had the opportunity to speak
and come into personal touch with hint testify to
his unusual personal magnetism, which over-
powers even his severe critics. This man, who
is the very incarnation of royal demeanor and
dignity at all official occasions, delights in good
fellowship when he is not under functional re-
strictions. In spite of impetuousness, and what
sometimes seems to be an erratic nervousness,
every close observer sees in him a singular
steadfastness and tenacity in pursuing his politi-
cal ends. What some critics, German ones espe-
cially, have called his "Zickzackkurs," has never
dimmed his vision of nor changed his resolution
to obtain his final aim. Aside from his reli-
giousness and his pious devotion to the spirit of
his ancestry one must mention also his pure and
happy family life among his conservative traits
that go far in explaining the health and vigor of
this truly strenuous life.

A few words remain to be said about the
development of political doctrine in this period.
Heinrich yon Treitschke is the great and pas-
sionate political writer of the constructive period
of the Empire, of the Bismarckian era ; next to
him in importance is Gustav Freytag. They can-
not be identified with any party platform, the
former being more conservative, the latter more
liberal in his fundamental views. Among the
present political writers are found Franz Meh-
ring, the Socialist, and ^laximilian Harden, es-
sentially a negative mind and critic, a profes-
sional "kicker." Among the constructive critics

we find conspicuous Hans Delbriick, professor of
history in Berlin University, Carl Jcntsch, a
former priest, and Friedrich Xaumann, formerly
a Protestant minister. The Pangermans (AU-
deutsche) represent what in English-speaking
countries are the Pan-Anglo-Saxon world
saviors.
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man history for this period are found in Dahl-
mann-Waitz, 'Quellenkunde der deutschen
Geschichte.' 7th edition by Erich Brandenburg
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tische Geschichte Deutschlands im 10. Jahr-
hundert. > (Berlin, 1900) ; Bruno Gebhardt,
'Deutsche Geschischte im ig. Jahrhundert'
(Berlin, 1898-99): Theobald Ziegler, 'Die
.geistigen und sozialen Stromungen des 19.

Jahrhunderts' (Berlin, 1899) ; Karl Lamprecht.
'Zur jiingsten deutschen Vergangenheit' (3
supplementary volumes to his 'Deutsche
Geschichte' (Berlin, 1902-04) ; Heinrich von
Treitschke, several volumes of his essays and
'Reichstagsreden.' and his 'Politlk' (ed. Max
Cornicelius, Leipzig, 1899-1901) ; Otto von Bis-
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marck, 'Politische Rcden,* Gesamtausgabe by
Horst Kohl, ^Gedanken und Erinnerungen* (2

vols. Stuttgart, 1896), *Anhang> (supplements

to the preceding, 2 vols. Stuttgart. 1901) : W. G.

Taylor, * Bismarck, or the Typical German*
(Amer. Hist. Ass. Papers, vol. 5); Werner
Sombart, *Sozialismus und soziale Bewcgungcn
im 19. Jahrhundert* (Jena, 1901) ; Friedrich

Naumann, 'DemoUratie und Kaisertum, Hand-
buch fvir innere Politik* (Berlin, 1906); Paul
Liman. *Der Kaiser, ein Charaktcrbild W'illielms

II.' (Berlin, 1905); Reden und Erlasse. Briefe

und Telegrammc Kaiser Wilhelms II.' ( cfi. A. ().

Klaussmann, Leipzig, 1902) ; translations thereof

bv L. Elkind (Xew York. 1904), by W. v.

Schierbrand (Xew York. 1903); G. Ilinzpeter,

<Kaiser Wilhelm II. > (Bielefeld, 1888I.

K.\RL Df.tlev Jessen,
Professor of German Literature. Bryn Mazvr

College.

Germany, Rulers, Emperors, and Kings of.

Up to the treaty of Verdun (843 a.d.) \ve can not
srcak of a king or emperor of Germany. Charle-

m:igne was "King of the Franks" and "Emperor
of the Romans." But as he was the first to unite

all the elements that later made up Germany, he
rightly heads our list.

Na.v Dynasty Date of
Reit'n

Namb

Charles the Great or Char-
lemagne

Louis tiie Pious (emperor).
Lothair (emperor)
Louis I he German (tirsl

real king- of Germany) .

.

Charles III, the Kat (kinff
anJ emperor)

Arnulf (king and emperor)

Louis the Child

Dynasty Pnte of
Reign

Conrad I

Henry 1. the Kowler. ...

Otto I. the Great
Otto ir

OttoIII
Henry II. the Holv
Conrad II. the Salian., .

Henry III ,

Henry IV. (whose reign
was interrupted by the
four following)

RuJ 'Iph of Swabia
Herman of Luxemburg ...

Conrad (son of Henry IV.)
Henry (son of He:iry IV.).
Henry V. (same as abavc).
Lothair the Saxon
Conrad III

Frederick I. Barbarossa..

.

Henry VI
Philip of Swabia ( , ...
Otto IV f

Jointly

Otto IV. (alone)
Frederick II. (whose reign
wa< interrupted by the
following)

H'-nry (Landgrave of
Thuringia) merely nom-
inal

William of Holland (cho'.eti

by the ecclesiastical elect-
ors 1 merely nominal

Rich trd, Duke of Corn-
wall. England, merely
no-ninal

Alphonsoof Castile, merely
nominal*

Rudolph
,

Adolohus
Albert I. of Ausiria ,

Henry VII

Carolingian
CaroIinL-ian
Carolingian

Carolingian

Carolingian
('aroliugian
(iUegitim.ite)
Carolingian
(illecitimaie)
hrancoman
Saxony
Saxony
Saxony
Saxony
Saxony

Franconian
Franconian

Franconian

Franconian
Saxony

Hdhcnstaufen
Hohenstaufcn
Hohenstaufcn

Hohenstaufcn

Guelph
Hohenstaufcn

Hapsburg
Nas<^u

Hap^burg
Luxemburg

768-814
814-840
840 843

843-876

876-888
887-199

899-911

911-918
919-936

93M73
Q73^83
983-1002

10^-2-1024

io24-io-;9

1039-1056

1056-1106
1077-1081
1081-1087
io9;-io9S
I £05-1 106
110&-1125
1125-M 7
K 8-1152
1152-1190
II9D-II97

1197-1208

1208-1215

121 5-1 250

1246-1247

1247-1256

1257-1272

Louis IV. ) «F.„ _„-
Frederick ^^.VnV^c"
the l-a.r )

tenders.

Charles IV
Gunthcr,Count of Schwarz-

biirj? { r.val kipp )

Wcncelaus (dc[)' sed )

Rupert, Count Palatine
Si^ismund oi Brandenburg
Jubst of Moravia (prc-
icndfT'

Albi-rt H

Fredericlj III

Maximilian 1

Cilarles V
Ferdinand I

Maxitnilian II

Rudi.lpli II

Ma tliias

Kcdinand 1

1

Ferdinand III
I c ip.ild 1

loseph I

Cliarles VI
Cliarles VII
I^rancis I

Joseph II

Leopold II

Fr.incis II
William I*»
Frederick i

William II

Bavaria
Austria

Luxemburif

Luxemburg
Havaria

Luxemburg;

liouse of Austria
Hapsburg
Hapsburg
Uapsburg
Hapsburg
Hapsburg
liapsburg
Hapsburg
Hapsburg
Hapsburg
ll.'ipsburg
Hap burg
Hapsburg
H.ipsburg
llavaria

Hapsb'g-I.orraine
Hapsb'g-I.orraine
H.ipsb'g-Lorrainc
Hapsb'K- Lorraine
HohcnzoUern
Hiihenzollern
Hohenzullern

1314-1447
1314-1330

1347-1378

1349
1378-1410
1400-1410
1410-1437

X410-1411

M37-M>9
1 440-Mm
>49.->5"9
'5'o-"556
1556-1564
15- 4-1576
1576-1612
1612-1619
1619-1637
1637-1658
1658-1705
1705-1711
1711-1740
1743-1745
745-1765
1765-171^
i79f)-i79J

1702-1806
1871- 1888
18; 8

iB83-

1/73-1201
I 292-1 298
1/98-1 308
ljoS-1313

•The period from 1250 to 1272 is generally called an
i.itcrregnum.

•Between the end of the "Holv Roman Empire"
( iS<yi > and the beL'iniiing of the new (ierman empire i 18- 1 )

fa 1 the German C'lnfider.iiion (ibi5-i8(.6J and the N.-.rih

German Confederaii^n (it67-i87i).

Consult: Henderson, <A Short History of
Germany' (2 vols.. N. Y. 1902). At the head
of each chapter will be found further references.

4. Germany— History of the German
Language. '1 lie Modern Germin Language. ;h

written, spoken on the stage and also, witli cer-

tain provincial variations, in the ordinary inter-

course of the educated classes of the German
Empire and of parts of Austria and Switzer-
land, is a literary language which has ari.sen by
a process of selection and rellncment from the
popular dialects formerly used in their respective
territories and preserved even now in the natural
speech of the uneducated and, to some extent,

in dialectic literature. At the beginning of his-

lori'-al Iradilion these dialects, in their entirety,
had certain important characteristics which jus-

tify their classification under the common head
of German. They were distinguished from,
tliough closely related to, the Frisian and the
Anglo-Saxon, and together with them they con-
stituted the West Germanic branch of the Ger-
manic family of languages, the other branches
of which were the East Germanic, comprising
Gothic, Vandalian, Burgundian, and the Xorth
Germanic, or Scandinavian, comprising Swedish,
Danish, Xorwegian, Icelandic. From the begin-
ning, two main groups may be distinguished

:

High German and Low German, the former
spoken in the hilly and mountainous midland
and South, the latter in the low and level

Xnrth. High German differs from Low German
and from all the other Germanic dialects chiefly

by the so-called High German shifting of con-
sonants, which probably took place between ad.
SCO and 700. By this process original d changed
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to ;; original /, initial and after consonants (or

doubled) to z or (- (pronounced is), after

vowels to a sound similar to s, which much later

became identical with s; original f, initial and
after consonants (or doubled), to pf, after

vowels to if, f ; original k, initial and after con-
sonants (or doubled) in the extreme South only,

to kch, later ch. after vowels to ch. A similar

change, sometime? classified here, original /// to

d. began much later, but spread over the entire

High and Low German territory. In conse-

quence of these changes Hish German differs in

its consonants more widely from Modern
Englisli than do the Low German dialects.

Examples

:

English.



GERMANY — HISTORY OF THE GERMAN LANGUAGE

cinus). Kohl (Lat. caulis), Pfeffi-r (Lat. piper),

etc. The second stratum includes the terms re-

lating to the Christian church, the oldest of them
of Greek origin, c. g. Kirche (Or. kyriake),

Pfaffc (Or. papas), the majority from the Latin,

c. g. Mcsse (Lat. missa), Kreu: (Lat. cruceiii),

frcdigcn (Lat. f'racdicarc). kaslcifii (Lat. cas-

tigiirc), etc.; also terms relating to school and
the art of writing, e. g. Schule (Lat. schula),

Tinle (Lat. lincta), etc. Sometimes Latin in-

fluence is seen in the make-up of a compound
of native elements, c. g. in Gcfalter=^ Lat. coiii-

t'olcr, Gc'i'isscit = Lat. conscicntia. Most of t'le

words of these oldest strata have been thor-

oughly assimilated in form and meaning, and
few have ever been given up again.

The second period, from about 1150 to about
1500 (Middle High German, Middle Low Ger-
man), was characterized by siroothncss and
melody of sounds, simplicity of grammatical
forms, flexibility and variety of construction,

and great richness of vocabulary. This was
particularly true of the language of Middle
High German Doetry during t.ie 13th Century,
which was not inferior to any medieval lan-

guage as a means of poetic expression. It

showed in all narts of the High German tei-

ritory such a uniform poetic diction and tech-

nique, that scholars for some time assumed for

this period the existence of a common literary

language ranking above the dialects. T'.iis is

now generally regarded as overstating the case;

the poets traveling much from place to place

probably learned to avoid words of distinctly

local color and range, but in regard to pronun-
ciation greater variety must have prevailed than
the unreliable spelling of later manuscripts and
the uniformized spelling of modern text editions

suggest. The lani^uage of the prose literature

of the time, homilies, chronicles, philosophical

works, shared in this improvement over that of

the preceding period. If the impetus given to

literature by the Crusades, by the bloom of chiv-

alry, and bv other contemporary events and con-
ditions had continued, it is likely that a common
literary language ranking superior to the dialects

would before long have developed ; but the im-
petus was of short duration and in the iniddle

of the lath century we find, together with the

decay of chivalry and literature, a rapid de-

terioration of the language and a great increase

of dialect differences, l-'or this reason the time
from about 1350 to about 1500 is sometimes
reckoned as a transition period. The contact
with French knighthood during the Crusades
and the predominating social and literary in-

fluence of the French during the whole period

of chivalry led to the introduction of many
French words. Some of them, being technical

terms, were given up again with the tilings they
renresented ; others are still in common use,

e. g. Abcnicncr ( Fr. azcnturc). Lan:c (Fr.

lance), Palast (Fr. (lalais). priifcu (Old Fr.

pruef). prciscn (Fr. friser). German thus
gained even two imnortant and nrolific suffixes:

the Old French verbs in -iVi- (Modern Fr. -cr)

were adopted with the infinitive form -ieren,

e. g. parlicren (Old Fr. parlier, Modern Fr.

parler), and this suflix then spread to other
verbs of foreign and later to such of native
on'ein, e. g. knmhoiiiercii (Lat. compoiiere). hal-

bieren. irrliditeliercn : the French suffix -iV (Lat.

-I'o), Middle High Gentian -ie, gave by regular

phonetic change Modern German -ei, e. g. Mc-
lodei ( but also, under a re-assertion of French
influence. Melodic), hence BUberei, Druckerei,
etc.

The third period, from about 1500 to the
present day (New High German, New Low
German), is characterized by the creation of a
common literary language and its supcrimposi-
tion upon the dialects. The latter continued
to develop and diverge, and an inliabitant of the
extreme South would now probably lind it difli-

cult, if not impossible, to communicate with one
from the North if each could understand only
his own dialect. The common language was
composed of elements contributed by the dia-

lects, but its spread was not brought about by
the assimilation of dialects, but by the substitu-
tion of the common language for the dialects

for one purpose after another, by one class of
the people after another, in one region after

another. The beginnings of this common lan-

guage may be traced back to the middle of the
14th century, by which time German had gen-
erally taken the place of Latin in public docu-
ments. From 1347 for almost a hundred years
the chancery of the Empire was located at

Prague, in the borderland between Upper and
Middle Germany. The documents issued from
here were written in a language in which
Bavarian-Austrian and L'pper Saxon elements
were blended, which was comparatively readily

understood in other parts of the country, and
wliich the chanceries of the various German
states found therefore easy to imitate. The
chancery of the Elector of Saxony was ainong
the first to approximate to the language of the
Imperial chancery ; others followed and thus
a larger arid larger part of the country came to

make use of a comparatively uniform language
for the business of government. The e.xtension

of the use of this cominon language to general
literature and finally to all the higher forms of
intercourse was largely due to the enormous
popularity and deep influence of Luther's
writings. The great reformer deliberately and
avowedly chose as his medium the language of
the Saxon chancery, and he was therefore not,

as he has been often called, the creator of the
modern German literary language ; but while
his standard served him well enough in matters
of linguistic form, the chancery language, owing
to the limited range of subjects treated in public
documents, could offer h'-n little help as regards
words and idioms. Lutner had a remarkable
natural command of language, but he also pro-
ceeded with the utmost care and spared no pains

to learn from the mouths of the people and
through his correspondence with men in all parts

of the country the most widely understood and
yet vigorous and effective forms of expression.
Thus the form as v >l| as the substance of
Luther's numerous writings caused them to find

a ready reception and enormous sale throughout
the country, and his prominence in the most im-
portant affairs and the most stirring events of
the period gave a peculiar authority to the form
of his utterances.

The principal formal characteristics *of the
new common language were as follows

:

( I ) The diphthongs uo. He, and ie of the Mid-
dle High German are regularly contracted into

i7, H. and T (the latter continuing, however, to

be spelt ie) : guot, giiete, Hebe became gut, giite.
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libc (spelt Hebe). This change was originally

a Middle German characteristic.

(2) The long vowels t, «, and ii (spelt im) of

the Middle Higii German are regularly diph-
thongized into ai 'written ei). au, and oi (spelt

cu) : mill and hns became main (spelt mein)
and haus (the English mine and house have
gone through similar changes), and hiite (spelt

hiute) became hoite (spelt heute). This change
was originally a Bavarian-Austrian charac-
teristic.

(3) The diphthongs ei and ou are regularly

changed to ai (continuing, however, to be spelt
<;') and au: kein and bourn became kain (spelt

keiu) and bauin. This was also first a Bavarian-
Austrian characteristic.

(4) In the combinations sb, sm-, sn- sv;-,

sfi-, st-, the initial sound has regularly changed
to the sound represented now by sell, though in

the last two combinations .y continues to be writ-

ten : Middle High German slange, smelsen,

sniden, yii'immen, sprechen, sterne appear as

schlange, schmehen, schneiden, schwimmen,
schl>reehen (written sprechen), schtcrn (written
stern )

.

(5) A later change, which came about during
the period itself, consists in the lengthening of
most short stem vowels in open syllables ; by
analogs- many in closed syllables have followed
suit. Xew High German sS-gcn, fah-ren, nch-
men, J'a-ter, Hof, Weg, etc., had originally short
stem vowels. On the other hand many orig-

inally long vowels and diphthongs followed by
more than one consonant have been shortened,

hence, brachtc. Mutter, Jammer.
(6) By the end of the 17th century the old

differences between the stem vowels of the
preterit singular and preterit plural of strong
verbs had been wiped out : sang-sungen had
become sang-sangeii ; the only exception remain-
ing is zcard-L^'urden.

(7) The influence of Latin exercised through
the traditions of the chancer}' language on the
one hand, and through the clerical and human-
istic training of Luther and his followers on the
other, resulted in a cumbersome and greath' in-

volved sentence structure, from which Luther's
stj'le in his most popular works, notably his

translation of the Bible, is happily free, but
which in the writings of others, notably in more
or less technical works, has been carried to such
excess that it has seriously interfered with the
acquisition and spread of the German language
among foreigners, and only in modern times has
the style of the best writers become reasonably
free from this defect. The influence of Latin
showed itself further in the vocabulary, not only
in the borrowing of Latin terms, but also, as
in the first period, in the coining of German
compounds on Latin models. During the 17th
century, chiefly as a result of the Thirty Years'
War, the language became so corrupt with Latin
and French words that it was scarcely recog-
nizable. A reaction, however, set in, societies

were formed by scholars, writers, and patrons
of letters for the purification and refinement of
the language, and these conscious efforts for im-
provement have continued with more or less

persistence to the present time, so that the lan-

guage of the best writers of our day is freer

from unnecessarj- foreign words than that of
Lessing, Goethe, and Schiller. Indeed Modern
German is, especially compared with English,

a very homogeneous language, which shows
itself not only in the small number of foreign
words, but also in the thoroughness with which
most of these have been naturalized in pronun-
ciation and inflection.

In spite of the great influence of Luther and
other favorable circumstances it must not be
supposed that the introduction of the new-
literary language did not meet with more or
less conscious and unconsciouj resistance. The
South was slower than the North to accept it;

being largely catholic, it looked askance at the
" Lutheran " language. The political independ-
ence of the Swiss made them ambitious to raise
their native Aleniannian to the position of a
literary language. Xot until the middle of the
l8th century had all resistance practically ceased,
and the German-speaking countries possessed
and were conscious of possessing a common
literary language. The provincial characteristics
which still remain, especially in Austria and
Switzerland, are slight in comparison with the
unity that has been attained. Moreover the
common language has not only supplanted the
dialects in literature, government, school, and
church, but also in the ordinary intercourse at
least of the educated ; on the other hand it is

still constantly drawing upon the dialects to re-
plenish and rejuvenate its stock of words.

Bibliography.— H. Riickert, < Geschichte der
neuhochdeutschen Schriftsprache' (Leipzig,

1875) ; A. Socin. < Schriftsprache und Dialekte
im Deutschen ' (Heilbronn, 1888) ; O. Behagiiel,
' Geschichte der deutschen Sprache > (2d ed.
Strassburg, 1905) ; O. Behaghel ;

' Die deutsche
Sprache * (2d ed. Leipzig, 1902) ; F. Kluge,
< Etymologisches Worterbuch der deutschen
Sprache > (6lh ed. Strassburg, 1905) ; F. Kluge,
' Von Luther bis Lessing > (4th ed. Strassburg,
1904.)

H.4XS C.\RL GUNTHER VOX J.\GEM.\N^f,
Professor of Germanic Philology Harvard Uni-

versity.

5. Germany— History of Literature. Ger-
man literature which, as far as its documents
are preserved, extends over a period of 15
centuries, may be considered in more than
one way a histon^'of the very soul of the Ger-
man people, reflecting its ideals and innermost
aspirations in the productions of the poets and
writers of the various centuries, and showing at
the same time the development and growth of
these ideals and aspirations in their influence
upon the people as a whole. " Literature,"
says Goethe, "is the fragment of all fragments,
the least of what happened and was spoken was
put in writing, and of that which was written
the least has been preserved."

There are many reasons for assuming the
existence of a richly developed poetrj- among
the Germanic tribes long before we meet any
records of it in writing. The nature of this

poetry was, without question, that of the poetic
productions of most primitive peoples, inasmuch
as it originated with their religious cults, their
festivities and games, and showed the eleincnis
of lyric, epic, and dramatic poetry in their
original combination. With this opinion ac-
cord the accounts given by Tacitus of old
Germanic poetry, according to which its char-
acter was partly religious, partly heroic. Later
sources assure us of the existence of nuptial
poems, funeral hymns, love-songs, and dramatic
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plays. There was scarcely a manifestation of

old Germanic life which was not aecompanieU
and permeated bv poetry. But with the excep-

tions of a number of charms .--nd incantations,

such as the Mi-rsi-biirscr ZauhcrsprncUc, little

of this oldest poetry has been handed down to

us. Its metrical form was the alliterative verso,

as is shown not only by these charms, but also

In' numerous ancient riddles, proverbs, and the

ricldy developed gnomology of the various Ger-
manic tribes.

The alliterative verse, whose origin was pre-

sumably contemporary witli the development of

the Germanic word-accent, was tie metrical

form also of the old heroic poetry that flour-

ished chiefly during the time of tlie miiirations,

the truly heroic period in the history of the

Germanic tribes. The heroic song was culti-

vated by a special class of rhapsodists vnom
we find mentioned among the Goths, the Fran-
conians, the .Vnglo-Saxons. etc. Their lavs arc

almost entirely lost to us, but from the Ileowulf

and the later Nibelungenlied and the Gndriin,

all of which orieinated among these rhaosodists,

we may still form an idea of the f;reatncss of

their poetic productions. A fragmentary relic

of this early period, though not recorded in

writing until about 8co. is the HUdcbrandslicil,

tlie highly dramatic account in alliterative verse

ot tlie ri<.r!-it between Ilildebrand and Hadu-
brand, father and son.

The chief reason why so much of the oldest

German poetry was lost or suppressed must be
ascribo<l to the Church. Tlie introduction of

Christianity in Germany meant the decline of

popular national poetry as well as the rise of

new ideals resulting from the acquaintance with
~liristian religious life and ancient civilization.

I 'n fortunately it was not the civilization of

classic antiquity, but that of the decaying
Roman empire with which the youthful German
people were brought into contact.

The earliest German written literature was
rrodnced by the clergy, and its chief character,

t'lerefore. is learned and rcli.gious. .^s the old-

est document of tliis kind may be mentioned the

ti.-.nslation of the Bible into the Gothic lan-

I'l-age by Wulfila (+ 381), -of which, however,
cnly fragments are preserved. They are of

t'lc greatest value not only from a linguistic

roint of view, but also as a document of the

i: lellectual character of the Goths, whose name
q-.'.ite unjustly became synonymous with "bar-

br.rous."

Among the earliest products of Christian
poetry in Germany may be mentioned the

'TIeliand,' an epic poem in alliterative verse of

the oth century, possessing considerable literary

merit in its representation of the story of Christ

as the story of a powerful Germanic king. TIic

Hcliand was written in Old Saxon, a dialect

arrrceing in its consonant system with English,

and Dutch, but differing from Old High Ger-
man, which was destined to form the basis of

the future literary language of Germany. It

was due chiefly to the patriotic efforts of Charle-
magne, who collected the old Germanic heroic
songs and began the writing of a German gram-
mar, that a certain unity in the literary use of
the various Old High German dialects was at-

tempted even at this early period, the Fran-
conian dialect attaining, of course, a certain pre-
ponderance in this literary language.

Of less poetic value than the Heliand. though
displaying the marks of serious literary industry
?nd patriotic sentiment, is the 'Evangclicnbuch'
by Ot fried (en. 8()8), a monk in the monastery
of Weissenburg. He was the first to employ the
rliyme in his work ; the structure of jiis lines
still show, however, the rhythmic characteristics
of the old alliterative verse.

Otfried's complaint in the Latin dedication
of his book to Archbishop Liutbert about the
lack of grammatical rules in his mother tongue
makes it quite evident that even tlien a chasm
existed between clerical learning and native
German speech and poetry. The learned disre-

gard for the poetry of the people, the opposi-
tion between artificial and popular poetry, seems
Ic have continued diiring the loth and part <vf

the llth centuries, although in the monastery of
St. Gall we find a laudaiile exception. Here
lived the greatest of the early German grammar-
i.iiis, Notker f+ 1022), and iiore the monk
F.kkchard I (+ 97.5) turned into Latin hexame-
ters one of tlic famous ok! Germanic hero-
r.ongs, the song of 'Walther and Hildegunde.'

Popular German poetry did. however, not
cease to exist during this period ; it was culti-

vated by the Spielleute or fraveling minstrels, a
class of poets less dignified than the old German
rhapsodists, but equally influential. They were
the first to seize upon a suliject-matter which
n period, fond of fabulous tales of adventure,
as was the age of the Crusades produced
i.i great abundance. Thus a number of epic

poems originated of which the charming 'Ki'mig
Rother' is the most important. In the meantime
tlie clerg>% who always had a strong antipathy
a.gainst the minstrels and the worldly spirit of
their poetry, turned their literary efTorts also

in the direction of the epic, choosing their sub-

jects partly from the stories of the Riblc, partly

from history. But the exclusive literary pre-

dominance of the clergy soon had to make room
for chivalry which .gradually assumed the lead-

ership in iriatters of literature.

The conditions from wliich chivalrous so-

ciety developed in Germany durin.g the 12th

century were essentially the same as in Eng-
land and France. Hence the similarity, too, of

ideals : chivalrous valor and virtues, culminat-
ing in the "service of ladies." But although we
are still a'llc to follow the paths by which these
ideals entered Germany from France, their liter-

ary expression in Germany is not merely imita-

tive of French models. It is an acknowledged
fact that the great German court epics of Hart-
inann von dcr Aue ('Erec.' <Grecorius.>
'IwcinM, of Gottfried von Strassburg ('Tristan
imd Isolde'), and, above all. of Wolfram von
Eschenbach ('Parzival,' <\Villehalm,> 'Tit-

ureP) are more than mere translations from tlie

ori?rinaI French versions of these tales, most of

which belong to the .Xrthur Icrrcnd. In Wol-
fram von Eschenbach's mind the story of the

Holy Grail assumed, in fact, a depth of feeling

I'nd thought which makes his 'ParzivaP one of

the greatest poen-'s of the Middle Ages. The
same is true of tlie 'Minnesong.' This may be
seen especially in the songs of Walther von der

Vogelweide, one of tliv greatest lyrists of all

times, who proclaimed the divine mission of the

):oet both in the social and political spheres of

liuman affairs. The beauty and grace of his

'Minnesongs* (love-poems), and the depth and
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power of thought, the humor and the patriotic

and religious pathos of his 'Spriiche' (didactic

poems) were admired long after the dissocia-

tion and decline of the court-society had taken

place as the result of economic conditions no
less than of inherent elements of unnatural and
immoral artificiality.

By introducing into his poetry the healthy

sentiment of the folksong Walther von der
Vogelweide attempted to stem the degeneration

of the Minnesong into artificial unnaturalness,

against which the women of the time themselves

seem to have occasionally protested. A similar

patriotic protest against the popularity in fash-

ionable court circles of Franco-Celtic literary

models and subjects seeins to have led to the

final shaping into epic-poems of the old Ger-
manic hero-legends such as underlie the 'Xibel-

ungenlied.' the *Gudrun,* and a number of

minor poems. Tliough disguised in these epics

as ladies and knights of the 13th century, the

characters of the old hero-legend still disclose

their original gigantic proportions, and the force

of their passions, the grandeur of their struggles,

and tie primitive depth and simplicity of their

feelings contrast strongly with the fantastic

picture of court-life portrayed in the contem-
porary court-epics.

The period of classical productions during
the latter part of the 12th and the beginning of

the 13th centuries was followed by a period of

poetic dearth in which great literary activity

was, however, not wanting. The place of the

chivalrous Minnesingers is taken by the so-

called Mastersingers, mostly honorable citizens

and tradesmen, fond of cultivating the didactic,

the mystic, and abstruse in their songs. A simi-

lar decline we notice in epic literature. At the

same time we may, however, observe the be-

ginnings of new forms of literar>' expression,

such as prose, the drama, and folk-song, all of

which were developed especially during the 15th

and i6th centuries.

During the classical period of Middle High
German literature a general uniformity in the
language of poetrj- had been sought and, to

a certain degree, attained by the best w-riters.

It was essential that a like uniformity, displac-

ing the various dialects, should be established

for the literary use of German prose which,
from the 13th century on, had been employed
more and more in sermons, mystical writings,

and in chronicles. According to the testimony
of Luther (148,^-1546) he found the form of
German prose, which became so powerful an in-

strument in his hands, in the langua.ge used by
the imperial Saxon chanceries. It was Luther's
genius and great personality which assured this

Saxon dialect the future literary predominance
over the other High German dialects. For the

language of his classical translation of the Bible

and his powerful church-hymns soon became
the authority for the grammarians and the best

writers.

The origin of the German drama must be
traced to the simple dramatic representations,

given by the Church at Easter, Christmas, etc.,

the old Germanic plays having gradually died

out. How popular these performances soon be-

came may be seen from the great number of

Easter, Christmas, and Passion plays, of Car-
nival plays and farces which have come down

to us. It is the dramatic form gradually devel-

oped in these plays which we find also in the

dramas of Hans Sachs, the foremost German
dramatist and mastersinger of the i6th century.

An enthusiastic admirer of Luther and his

work, Hans Sachs (1494-1576) did inestimable
service to the cause of Reformation by popu-
larizing its ethical ideas in his numerous
dramas, farces, and poems.

The most perfect poetic productions of the
15th and i6th centuries are, however, the
• Volkslieder' (folksongsj, the direct and art-

less expression in verse of inimitable beauty
and simplicity of the very soul of the people,

who were then still feeling and thinking as a
whole, and were as yet undivided into the
learned and the unlearned. The discovery later

by Herder of the truth, the ethical force, and
the beauty in which human nature reveals itself

in these songs, contributed greatly to the rejuv-
enation of German life and literature during the
l8th century and afterward.

Great as the influence of the Renaissance
was on the intellectual life of Germany during
the l6th century, the indebtedness to this in-

fluence of the really great writers, of men like

Luther, Hans Sachs, and even Johann Fischart,

was after all comparatively small. The attempt
to reform German literature after the model
of the ancients was, however, made dur-
ing the i/th century by Martin Opitz (1597-
1639). The principal features of this attempt
the effects of which are noticeable even in the
classical literature of the iSth century, were the
breaking with the life and the literary traditions

of the past, and the beginning of an entirely

new literary development. While in matters of
metrics Opitz's reform was fully justified, this

reform meant, nevertheless, mere imitation and
the introduction of a literature of the learned
for the learned. The people as a whole were
forgotten, if not disregarded ; the writing of
poetry became, as with the Xeo-Latinists of the

i6th century, a conscious labor, the result of
reasoning and calculation instead of the product
of the free play of inspired imagination.

Neither Opitz nor his more gifted immediate
followers produced poetry of more than ordi-

nary value. In their endeavor to surpass the

former and by their imitation of contemporary
Italian and Spanish models the writers of tlie

next generation, known as the Second Silesian

Scliool, ended in bombast and filthy sensuality.

Mucli of the pitiable condition into which Ger-
man literature fell during the 17th centur\- was,
of course, due also to the degenerating effects

upon the intellectual, political, and social life of
Germany produced by the Thirty Years' War.

It was due to the efforts of numerous noble
and patriotic men during the i8th century that

German literature as well as Geriuan life under-
went a great regeneration. The rejuvenation of
the German nation and of mankind in .general

was, in fact, the ultimate aim in the efforts of
all the great thinkers and poets of this period,
and nowhere can we follow this process better
than in their writings.

Long before Rousseau's panacea, "back to
nature," became the watchword in literature, we
notice in these writings the endeavor to find,

independently of the ancients, nature, truth, and
reality. Poets like .\. von Hnller (1708-77)
and F. von Hagedorn (1708-54) discover the
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rich inner world of ma;i as t^ie only great object

of poetry. And in C. F. Geliert (1715-tHJ) the

preclassic period produced a writer of extraor-

dinary popularity. A harmonious personality

who discarded traditional learning, he e.\erted a

liberating influence on his time by poinging to

the human heart as the source of true life.

Hand in hand with these attempts of the

poets proceeds the work of criticism in ascer-

taining the nature of the beautiful and thereby

the nature of what constitutes true humanity.

It is characteristic of German poetry since Opitz

that the creative activity of the poets is accom-
panied by a conscious reflection concerning the

nature of poetry : thus it came about thai

Lessing, Herder, Schiller, and Goethe were also

great critics.

The discovery by the Swiss critics, Rodmer
and lireitinger, of the imagination as tae true

source of poetry prepared the way for the first

great poet of this period. F. G. Klopstock (1724-

1803). The influence which the latter, through
his 'Messias* and his "Oden' exerted upon
the intellectual, the moral, and the political life

of his people was extraordinary. In him the old

Germanic conception of the poet seemed re-

vived; he regarded his calling as that of a priest

and a prophet, and his highest ideal was that of

true humanity.
Yet Klopstock's principal work, the 'Mes-

sias,' was, with regard to the subject-matter and
its treatment, a mistake. It was the task of
Lessing (1729-81) to establish the laws of poetry,

particularly those of the epic and of the drama.
This he did in the 'I-aokoon> and in the 'Ham-
burgische Dramaturgic. * A fear'ess critic and
searcher for truth, he was alsr he first great

German dramatist of this period The characters

of his famous plays, Minna 7'on Barnhchn and
Emilia Calotti. breathe real life, embodying at

the same time the poet's new and manly con-
ception of human life. And through his theo-

logical writings, his 'Erzielnmg des Menschen-
geschlechts.* and his drama 'A'athan der Weise.*
he exerted a reformatory influence not only
upon thcologv'. but also upon the religious life

and conduct of his country.
In Lessing's path as a critic followed J. G.

Herder (1744-1803). one of the most remark-
able geniuses of this period. Correcting and
supplementing Lessing's discoveries in his early

writings. Herder soon became a critical path-

finder who pointed out with prophetic instinct

the course which the intellectual development
of Germany was to take. To him is due above
all the momentous discovery of the true nature
of popular poetry and. moreover, a conception
of history such as no previous historian had
thought of.

With Herder began the so-called "Storm
and Stress" period, the revolution in German
intellectual life, whose ultimate aim it was to

break with previous traditions and to attempt
the regeneration of human nature, the beginning
of a new life from the innate eternal sources
of the soul. The result of this remarkable
movement was the classical German litera-

ture of the T8th century, the chief represen-

tatives of which are Goethe (1749-1832) and
Schiller (1750-180;"). Goethe's earliest works
CGotz von Bcrlichingcn.> 'Werther,' his early

lyric poetry and the oldest scenes of 'Faust* )

as well as Schiller's first dramas ('Die

Riiuber,' 'Fiesco, ' 'Kabale und Liebe') show
us the spirit of the literary revolution in iti

whole force and depth. In the works of the
mature period of both poets, with Goethe's
'Iphigenie,' 'Tasso,' 'liermann und Doro-
thea,' 'Wilhelm Meister,' etc., and with
Sciiiller's 'Don Carlos,' 'Wallenstein,' 'Wil-
helm Tell,' and his a;sthetic essays, German
literature reaches its highest perfection both as
to form and contents. It is the ideal of hu-
manity which lives in the best works of these

poets and lends them an imperishable charm.
Poetry is no longer an imitation of the ancients,

but the highest human creative power which,
independent of science and religion, strives to

solve the riddle of the world and of man. In
the creation of this new ideal of humanity t'ne

example of the ancients was, no doubt, most
helpful, but it was. after all, essentially a prod-
uct of the German mind, to which the great
thinkers, Kant, Fichte, Schelling, and Hegel con-
tributed their share also.

That this fact was gradually recognized, and
that, in place of the abstract cosmopolitanism to

which Goethe and Schiller inclined, the concep-
tion of nationality was established, was due to

the Romantic School, w'.iich, in the main, was a
continuation of the Storm and Stress period,

particularly of Herder's ideas and discoveries.

Although the members of this school (A. W.
Schlegel. Fr. Schlcgel, L. Tieck. and Novalis)
were lacking as poets, in plastic creative power,
frequently losing themselves in fantastic dreams,
their influence upon art, music, science, and even
on politics and religious life was extraordinarily
great. To them belongs the credit of having
discovered the beauty and greatness of Ger-
manic antiquity, the investigation of which was
undertaken by the Brothers Grimm, by Ludwig
Uhland. and many of their successors. At the

same time the political humiliation of Germany
by Napoleon I. had no small effect upon the
awakening of national consciousness, as is

clearly shown by the patriotic poetry of E. M.
.'Vrndt, Th. Korner, M. von Schcnkendorf, Fr.

Riickert. and others who roused the nation from
its political lethargy and despair.

The wars of liberation were followed by a

period of political stagnation during which t'le

contradiction between the ideal world that had
been created by the Docts and thinkers and the

wretched reality of the social and political con-
ditions was felt most keenly. Against these
conditions, which also form the background in

the work of the great humorist, Jean Paul
Richter, arose, at the beginning of the third

decade of the lOth ccnturv. a group of writers
called Young Germany. Its leaders. L. Wien-
barg. H. Heine and Karl Gutzkow were ar-

rayed chiefly against the spirit of degenerate
romanticism, claiming at the same time greater
political freedom and the concession of the prin-

ciple of realism in literature. The political

struggles which, during the subsequent decade,
completely occupied German intelcctual life are
reflected also in the patriotic poetry of the time.

Inspired by Goethe's Ivrics and the revived folk-

song, lyric Doetry had flourished greatly in Ger-
many. Its chief representatives were L. Uhland,
Ed. Mnrike, H. Heine. X. Lenau. and Jos. von
F.ichendorff. Several of these masters, like

Uhland and Heine, now took a hand in the
political movement, and the younger poets like
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F. Freiligrath, H, von Fallersleben, G. Herwegh,
Em. Geibel, and others joined their ranks.

The disappointment following the failure of
the national hopes after 1848 had to affect litera-

ture also. There was, to be sure, during this

period no lack of eminent talent— I only men-
tion the dramatists, Fr. Hebbel and Otto Lud-
wig. the novelists, V. Scheftel, G. Fre\-tag, G.

Keller, and Paul Heyse, and the lyric poet, E.
Geibel — but poetry had ceased to play the lead-

ing role in the intellectual life of Germany.
Music, the plastic arts, and especially the natural

sciences had taken its place. Even the great
events which finally led to the unification of
Germany did not bring with them the expected
revival of poetry, but rather a visible decline.

Dissatisfied with this state of affairs, and
influenced by foreign authors, such as Zola and
Ibsen, a group of young men attempted in the
early eighties to reform German literature

along the lines of realism and to win back for

it its lost prestige in the estimation of the na-
tion. Much in this movement was abstract
theorizing and fruitless aesthetic experimentation
by men whom Goethe would have called

"forced talents." But the interest of the nation
in contemporary literature has been re-
awakened by gifted writers like D. von Lilien-
cron, H. Sudermann, G. Hauptmann. Ricarda
Huch, Clara Viebig, and others, and to-day an
industrious activity prevails especially in the
fields of the drama and the novel. The crude
and sometimes revolting realism of the early
productions of this recent literar}' movement has
been followed by a return to the ideal dreamland
of romanticism, and many are the signs that
Germany is about to enter upon a new great era
of national literature.
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6. Germany— History of Science and Phi-
losophy. The German nation has often been
called a people of "thinkers." That had perhaps
in the past sometimes a slighting implication, as
if the Germans lived in a world of dreams and
were unfit for success in the practical world of
reality ; only the last decades have removed com-
pletely such a tacit meaning, since the German
Empire has proved itself not less strong in its

achievements in commerce and industry and pol-
itics than in the fields of science and scholar-
ship. Yet. on the whole, it' was at all times a
sincere acknowledgment of that German con-
tribution to the progress of human civilisation
which has been most original and most lasting.

German earnestness and thoroughness, German
love of truth and of freedom, have blended, at
least since the days of Leibnitz, into a produc-
tiveness of knowledge which is not paralleled

in the world.
I. The most valuable contribution of the

earliest times was the historiography done in

the German cloisters. Their "annals" were
faithful work and Einhardt's 'Life of Char-
lemagne' (written 820) is a noble piece of
history writing. But the scholarly thought
was still essentially imitative. When in the
pth century the Benedictine Rhabanus Mau-
rus in the cloisters of Fulda wrote his

encyclopedia 'De Universe' in 20 books,
setting forth the status of German knowledge
in the time of Charlemagne, it was on the whole
a repetition of that which Isidor of Sevilla had
brought together in the 7th century. All thought
about nature was controlled by the ancients.
And when in the nth century a new European
movement of thought was growing, the great
scholastic effort to harmonize belief and reason,
France, Italy, and England gave the signal. Yet
Germans as, for instance, Hugo, Count of
Blankenburg, took an important part, and Albert
von Ballstadt, called Albertus Magnus (1193-
1280), was one of the deepest and most brilliant
scholastic thinkers, whose knowledge of natural
science, too, was far superior to his age. The-
ologians and philosophers of repute, like Thomas
von Strassburg, followed in the 14th century,
and certainly no thinker of the 15th century
equalled the cardinal Nicolaus von Cusa (1401-
1461), who combined scholasticism and Plato-
nism, mathematics and theology. In the mean-
time Germany had founded its famous seats of
higher learning, the universities, which have
been always at the saine time schools for the pro-
fessional training of clergj-men, teachers, doctors
and lawyers and centres of productive scholar-
ship. (See Germany, University System in.)
Through the 13th century the university of Paris
was the point of crystallisation for scholasticism;
in 1348 the first German imiversity was founded
in Prague, soon after that the university of Vi-
enna, and Western Germany followed immedi-
ately with Heidelberg (1385) and Cologne (1388).
The political disturbances in Boehmen brought
about a secession in Prague, and its emigrating
scholars founded the university of Leipzig
(1409). These new centres of scholarly influ-

ence increased the independence of German scho-
lasticism of the dogmas of Paris, and in the
declining period of medieval thought the Ger-
man systems of nominalistic philosophy played
an important role.

The opposition to the hairsplitting ra-

tionalism of scholastic thought came from two
movements which better expressed the German
instincts: mysticism (q.v.) and humanism (q.v.).

Mystical speculation became influential from the
beginning of the 14th century; in an immediate
personal unity with God there was sought a
deeper knowled.ce than that of church and uni-
versity. Meister Eckhart's pantheistic mysticism,
a Christian neoplatonism, stands with such dar-
ing independence against the doctrines of the
hierarchy that it must be acknowledged as the
first original German philosophy, in spite of its

unsystematic character. The mystical schools
develop themselves, especially in the western
Germany, through the 15th and l6th centuries
and emphasize now the theological interests or
even the practical religion (Thomas ft Kem-
pis, 'Imitation of Christ' \ now the naturalistic
interests. The mystical study of nature was
most strongly influenced by the physician Para-
celsus (1493-1541). His aim was a funda-
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mental reform of medicine, which had still the

stamp of Galeii and Aviccnna. But to under-
stand man's body the microcosmos must be un-
derstood as image of tlic niacrocosnios and thus
natural science, astronomy, and theology become
the basis of medicine. His numerous writings

inlluenced, tlirough all Europe, medicine, al-

chemy, and theosophy. The last great mystic

was Jacob Boehme (1575-1624), whose specula-

tions concerning God's relation to the world
and its evils became influential through the fol-

lowing centuries.

Far more systematic and scholarly was the
opposition wliich arose against scholasticism

from the humanistic side. The European
renaissance which ilourishcd from the 14th

to the 16th century found nowhere a more
enthusiastic echo than in Germany. The
best minds entered into its service and
here, too, the movement took a threefold

form: it created tlie historical .-cstlietic in-

terest in the literary treasures of classical

antiquity, it opened the eyes to nature, and
i; liberated from the medinival onesidedness of
cliristianized .Vristotclianism. The time thus
demanded philology, natural science, and inde-

pendcTit philosophy. The great pliilological

movement was carried 1)y Germans like Johann
Wessel. Rudolph Agricola, Joliann Reuclilin

(7455-1521), whose handbooks and editions

stimulated the study of Latin and Greek
tliroughout Germany, and who at the same time
inaugurated the study of tlie Hebrew language
in Western Europe ; Erasmus of Rotterdam
(1457-1537), the most eminent scliolar and the

most witty writer of his time, who published

tlie first editi(.)n of the Greek New Testament,
and whose writings fill 24 folio volumes; and
above all tlie "teacher of Germany," Philipp

Mclanchthon (1497-1560). Famous as theolo-

gian and diplomatist, he desired to be in first

line philologist and expounder of tlie classics.

For 40 years he taught in Wittenlierg. His
'Loci Communes' appeared in 60 editions dur-

ing his lifetime.

Tlie return to nature and the striving for

scientilic knowledge is expressed in great

scholars like the mathematicians and astrono-

mers Nicholas von Cusa, Georg Peurbach,
Regiomontanus (1436-1476), famous for his

'Epliemerides ab Anno'; Martin Stiiffler, and
epoch-making Copernicus (1472-1543), whose
discovery that the planets moved around the

sun was worked out in 'De Orbiuni Cclestium
Revolutionibus.' The movement culminated in

Joliann Keppler (1571-1630), who discovered

that the planetary orbits are elliptic and that

the squares of the periods of revolution of any
two planets are to each other as the cubes of

their mean distances from the sun.

Humanism thus brought to Germany ample
results in the fields of philology and natural

science, but seemed witliout such results in that

field in whicli the other countries gained most
by the renaissance : philosophy. The Gernian
philosophical humanistic reaction against medix-
valism (q.v.") and scholasticism (q.v.) was
inhibited by the religious movement which ab-

sorbed Germany's metaphysical energies —
Protestantism (q.v.). The Protestant religion,

no doubt, ultimately reinforces knowledge and
scholarship. Its appeal to the sources, its at-

tack on authority, liberates the spirit of

criticism and research. The great progress of
Germany's scholarship in all lields in the 19th

century is markedly the work of tlie Protestant
parts of Germany and, in a much less degree, of

the Catholic regions. German philosophy, more
than any other branch of knowledge, shows this

Protestant character from Leibnitz to Kant and
I'lchte and lUgel. But in the days of the new
awaking, when Italy and France ami Holland
and England produced great philosophical sys-

tems. Protestantism necessarily inhibited the
metaphysical movement in Germany.

Scholasticism had been a union of church
theology with rationalistic philosophy, an effort

to bring the religious belief into harmony with
reason. The Reformation agreed, of course,
with the new humanistic anla_nonisni against
those scholastic systems, but not in the interest

of an independent philosophy, rather in the in-

terest of an independent theology — independent
alike of the church and of abstract' logic,

faithful only to the individual religious instinct

and to the revelation of the Scriptures. Mar-
tin Luther, with his mystical tendency, had no
sympathy with the logical definitions of human
thought and no trust in the power of merely
human intellect. The humanists who in the

first decades of the l6th century defeated the

scholastic world and who fouglit fur literary-

a-sthetic ideals and platonistic philosophy, soon
felt that the Lutheran movement was unfriendly
to the cherished arguments. It is true,

Zwingli stood nearer to philosophy, and Mc-
lanchthon became a most influential teacher
of philosophical doctrines; his philosophical

writings, not only the commentaries to ancient

philosophers, remained the best hooks of Pro-
testant Germany for a century. Yet Melanch-
Ihoii. too, was more original as theologian than
as philosopher. The theological discussioui

I. lied the time and reached the masses, and 'the

humanistic movement, which fascinated the few,

was necessarily the loser in Germany. The in-

crease of religious strife was accompanied by a

decrease in independent interests of thought
throughout the land. The lowest point was
reached when the Thirty Years' War destroyed
the power and prosperity of the commonwealth

;

the moral and intellectual energies of Germany
seemed paralyzed and German universities and
German scholarly interest had never so little

dignity and authority in the world as through
the first two-thirds of the 17th century. Natu-
ralists and philosophers like J. E. Sturm or

Joachim Jungius stood under the influence of

the great French thinkers, and even the famous
jurist Samuel Pufendorf ( i6^2-i(3q4). tlie first

German teacher of natural law, is under foreiirn

leadership. Indeed, the neighboring countries

|-.:h1 incomparably better conditions for scholarly

activity than the devastated land of Germany,
.-ind while they did their utmost to reinforce the

spirit of productive scholarship through the

founding of academies and the liich social posi-

tion of the scholars, Germany had no academies
;ind no protectors of knowledge: university life

ilfelf became vuls'ar and barbaric.

The new snirit had thus to come from for-

eign lands. The French language and litera-

ture and philosophy entered at first the courts

of Germany and soon after its universities : the

humanistic neo-classical interests were renlaced

by the more "modern" efforts which had been
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developing in tlie neighboring country since the

(lavs of Descartes. The luiiversal thinker who
stands at the threshold of a new and better

'.ime is Leibnitz.

2. Gottfried Wilhelm von Leibnitz (1646-

1716), a man of the great world, brought Ger-

man thought in contact with the advanced
scientific spirit of France, Holland, and Eng-

land. Through his influence the Berlin Academy
was founded in 1700 with the aim to create a

place for the real advancement of knowledge at

a time when the universities felt, on the whole,

satisfied with handing down the scholarly tra-

ditions. He created the most ele.gant instru-

ment of natural science : the differential cal-

culus, which he published (1684) in his essay

'Nova methodus pro maximis et minimis.' But

still more important was his metaphysical sys-

tem. It shared with Descartes and Spinoza the

rationalistic belief in the power of transcending

experience through reason, but Descartes' sharp

separation of mind and body and Spinoza's

monism were left behind by Leibnitz's 'monad-
ology.' His monads, held together by pre-

established harmony, represent a continuous

series of simple substances which are without

windows, each containing the whole world as

perceptions, but each apperceiving only a vary-

ing part of them. His system fulfills in an
original way the purpose of every great philoso-

phy : to justify and to harmonize both the cau-

sal, mechanical, and the teleological idealistic

knowledge of the time. And thus Germany had
finally, as the last of the European nations, a

real pliilosopher who was to introduce the en-

lightenment of the 18th century.

While Leibnitz brought the modern interests

to the German courts and academies, the uni-

versities, too. reflected the progressive time.

Halle, founded in 1694, and Gottingen, founded

in 1737, became the new centres of an activity

which had no sympathy with the doctrines of

authority, either the theological ones of the

church or the classicistic ones of the humanists.

An independent free thought, working with

mathematics and logic and empirical observa-

tion, was the demand of the time in every field.

The jurist Thomasius (1655-1728) became the

leader of the academic movement of protest

against all narrowness and prejudice, fighting

alike against the medic-eval methods of legal and
equivocal prosecution, against the superstitions

of orthodox theology, and against the artifi-

ciality of classical learning. He was the first to

emancipate German university instruction from
the traditional Latin and to publish a literary

critical magazine in the German language. After

conflicts with Leipzig he became one of the

founders of Halle, and his spirit of modern in-

ttllectualistic enlightenment came to be charac-

teristic of the place. To be sure, on theological

grounds the opposition against orthodoxy did

not move so much toward theoretical rational-

ism, but took at first the turn toward practical

religiositv. The great pietistic anticlerical move-
ment which Spener (1635-1705) started, in-

fluenced bv English puritanism. was continued

in Halle bv Fra'ncke (1663-1727). to whom true

Christianity was not an object of science but a

living dutv ; and yet even the insistence on the

Bible as the only true source of religion meant
here, as two centuries before in Luther, in first

line not a binding of the free intellect, but a lib-

cralii-ing and modernizing opposition against the

ortliodox spirit of the past. The full develop-

ment of theological criticism in Halle belongs

rather to the influence of Semler (1725-1791),

whose historical interpretations of the Bible

open the way for the new rationalistic theology.

The most influential separation from church
authority, however, on all fields of human
thought' came through Halle's fertile philoso-

pher. Christian Wolff (1679-1754-. His sys-

tem was no great original construction— it was
essentially Leibnizian philosophy— but it gained

its new strength and power by being really a

system. Dogmatic rationalism herein reached

its most self-conscious expression and Wolffs
didactic treatment of ontology, cosmologj',

psychology', theology, ethics, economics, and pol-

itics soon penetrated the whole protestant schol-

arship of Germany. Theology and metaphysics,

morality and jurisprudence had to become "nat-

ural" and "rational" ; the ideals of mathematical

knowledge and social happiness determined the

whole period. The Leibnitz-Wolffian movement
was not without opponents like Crusius and
Riidiger, and yet the adherents carried the day.

Among Woltif's pupils, besides interesting phi-

losophers like Bilfinger and Lambert, Baumgar-
ten (1714-1762) must be mentioned as the

founder of German "aesthetics," a name which
he invented. The scholarly rationalistic phi-

losophy yielded quickly to its natural tendency

to subserve the practical purposes of human vir-

tue and happiness, to be reached by the emanci-

pation of the individual from every authority

but its own reason, and with this practical aim
came the tendency to popularisation. It was a

movement to which Frederick the Great lent

himself from the Prussian throne, and authors

like Moses Mendelssohn and Reimarus, Xicolai

and Engel, Tetens and Moritz spread it through-

out Germany. Here also is the place for the

important scholarly writings of the poet Lessin^

(1729-1781), who stimulated theoretical es-

thetics as well as philosophy of religion and
philosophy of history.

While' thus the new philosophical and theo-

logical spirit of the i8th century radiated from
Halle, it was the university of Gottingen^ in

which the new scientific and philological im-

pulses started, till finally the light came from
Konigsberg. In Gottingen taught the next to

Linnaeus most eminent biologist of the time,

Albrecht von Haller (1708-1777). famous for his

botanical books, but still more influential by his

medical studies. He introduced the physio-

logical experiment, and his demonstrations of

what he called sensibility and irritability of

nerves and muscles, became the starting point

for biological theories which controlled the med-
ical discussions of Europe down to the time of

cellular pathology. Among those who took part

in these physiological, pathological, and thera-

peutical controversies of the l8th century Frank,

Weikard, Roschlaub, Pfaff. and others belong

to (Germany; and especially the group of

those who defended that branch of Haller's

system which had found its development in

France under the name of vitalism : Blu-

menbach. Reil. and Hufeland. Blumenbach
( 1 752-1840) who interprets the organic world
by his "nisus formativns." became the founder
of anthropology: the doctrine of the five human
races is his. He was also the first to lecture on
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comparative anatomy. Roil considers life as a
galvanic process, and with Hufeland the doc-
trine of animalism becomes practical medicine.
Side branches of this vitalistic movement are

mesmerism and liomceopathy, whose founders,
Mesmer (1734-1815) and Hahnemann (1755-
1843), are German physicians.

While biolocical studies flourished in

Gottingen throujrh Haller and Blumenbach,
mathematical and physcial, historical, juristic,

and philological scholarship also found there the

most brilliant representation. Lichtenberg
(1744-1790) had there his model laboratory for

physics and his theories of clectricty became
victorious. Tobias Mayer (1723-176J) worked
out t'lere his famous catalogue of zodiacal stars

and Kaestner (1719-1800) attracted the mathe-
maticians. All three stand as foroinost repre-

sentatives of the inorga:iic sciences of the time;
yet Eulcr (1707-1783). whom Frederick the
Great called to Berlin, was perhaps more origi-

nal in his numerous works dealing with me-
chanics and dioptrics, integral calculus and
astronomy. Chemistry which began to deinolisli

the old phlogiston theory was largely enriched
by the comprehensive analyses of Schcele (1742-
1786), by Klaproth and others, and Richter
(1762-1807) became the founder of chemical
stoechiometry.

The classical philology' of the iSih century
also took, in Germany, a new turn. It was the

time of the great literary movement in which
every mind was directed toward the beauty of
art. The new aim for the student of antiquity

was to join the interest in classical fine arts

with the interest in the writings and to approach
the literature of antiquity with the attitude of
sesthetic appreciation. Gcsner (lC()i-]y6i) had
revived the Greek studies throughout Germany;
his G'ittingen successor, Ileyne (17^9-1812),
who edited Virgil, Homer, and Pindar, and ex-
plained Greek mythology, did much to give clas-

sical studies the aesthetic interest. The whole
revival was known as the neohumanistic move-
ment. Tie greatest exponent was Heyne's
pupil, F. .K. Wolf (1759-1817), whose 'Prolegom-
ena in Homerum' were epoch-making. With
Wolf, the one-sided xsthetic attitude goes over
into an enthusiastic interest for the whole of
Greek life, its religion and art. its politics

and history. The study of antiquity became for
him a system of twenty-four difTercnt disciplines.

3. W'hile thus the spirit of enlightenment in

philosophy and natural sciences, in jurisprudence
and theology, and the xsthetic spirit in litera-

ture, history, and philolosrv gave interest and
value to the intellectual life of Germany, the
greatest emanation of the German genius had
prepared itself. In the year 1781 appeared the

first of the three great critiques of Immanuel
Kant (1724-1804). Kant's critique of pure rea-

son, critique of practical reason and critique of
judgment, represent the most essential progress
of human thought since Plato and Aristotle.

The preceding rationalism which sought knowl-
edge of metaphysical reality through reason,

and the preceding empiricism which sought
knowledge from the impressions on the senses,

were equally superseded by Kant's "criticism,"

which proves that knowledge does not mean a
reproduction of an independent reality, but a
reconstruction of objective data by the subjec-

tive categories of perception and understanding.

Knowledge is thus not concerned with a
metaphysical reality; but we belong to the world
of reality as free subjects of will w.io are de-

termined not by the causality of phenomena, but
by duties. This gigantic reorganization of
human knowledge and morality inspired the
leaders of German culture ; in Schiller it came
into live contact with the great literary move-
ment of Germany.

In the philosophical discussion of Kantian
philosophy Jacobi, Beck, Maimon, Reinhold,
F'ries, represent most different attitudes, yet

none of them suggests real progress. But
Kant's system demanded further development

;

the subjective factor of his system was not really

connected with the objective factor. The
genius of Fichte (1762-1814) created a system
whose ethical idealism made the object itself

dependent upon the will-act of the subject, while
Herbart (1776-18JI) moved in the opposite di-

rection, developing out of Kant's objective factor

a realistic system which gave impulses to

modern psychology. Directly from Kan*, too,

is derived Schopenhauer's ( 1788-1860) voluntar-
istic system of pessimism, which combines Kant's
doctrine of the categories with Platonism and
Buddhism. Schleiermacher (1768-1834) finally

seeks to harmonize the ideal and the real

factor in the interest of ethics and religion.

It was Fichte's system which showed the direc-

tion for the further movement. The life of
nature had been neglected in Kant and Fichte

:

as soon as it becomes a factor in philosophic

thought, ethical idealism turns into the objective

idealism of Schelling (1775-1854), and ulti-

mately into the absolute idealism of Hegel
(1 770-1831 ). which understands nature and
mind as the logically necessarv expression of the

.\bsolute. At every stage idealism exercised
influence on the intellectual life of the time.

From Fichte started the ethical regeneration of
Prussia, expressed in the foundation of the uni-

versity of Berlin ( 1810), and the romantic move-
ment of Schlegel and Xovalis. Schelling, on
the other hand, influenced most deeply the natu-
ralists, men like Oken, Oersted, Cams, Ness
von Esenbeck, and many others who brought
natural science itself under the categories of
Schelling's system of identity, but philosophers
like Krause and Solger also followed him.
The strongest philosophical influence, however,
resulted from the Hegelian system which, at

about 18,30, entirely controlled the academic phi-

losophy of Prussia. But the triumph of Hegel-
ianism meant an ovcrtension of purely specula-

tive thought, the maximum distance of theoreti-

cal and metaphysical construction from the facts

of observation. This neglect of experience de-
manded a necessarv reaction against specula-
tion ; the breakdown of metaphysical onesided-
ness was disastrous. In the fourth decade of
the if)th century the defeat of ohilosophy seemed
complete and it meant the triumph of natu-
ral science as against metaphysics, of analysis as

against synthesis, of realism and materialism as

against idealism, of technique as against art. of

soecialisation as against generalisation. This
naturalistic reaction filled the larger part of the

igth centurv in all civilized countries and
brought to them the manifold discoveries and
inventions which seem most charpcteristic of the

time. Only at the end of the lOth centurv does
the pendulum seem to begin again its backward



GERMANY — HISTORY OF SCIENCE AND PHILOSOPHY

swing with a new awaking of the idealistic

spirit and deeper philosophical interests as re-

action against the philosophical superficiality and
incoherency of mere specialistic science.

4. In ever)' new phase of this 19th century
movement German scholars have taken the
leadership. The deep philosoohical longing of
the German soul had created the unique move-
ment which led from Kant to Hegel, but when
the opposite tendency of the newer time de-
manded the patient work of the specialist, it was
the world-known German thoroughness which
won the laurels for the German laboratory ex-
periment and naturalistic research and historical

investigation.

Of course this specializing work had not
waited for the downfall of philosophy; it tooK
its rise in the work which we traced through
the period of enliehtenment in the i8th century.
And further, t'.ie emphasis on specialisation

does not mean that the scientific life of
Germany lacks :n the 19th century great
central figures, scholars with broad synthetic
energy : the geographer Alexander von Hum-
boldt, the physicist Helmholtz, the pathol-
ogist Virchow, the historians Ranke and
Mommsen, are certainly not specialists in the
narrow sense of the word. A short survey of
the different fields indicates the abundance
of brilliant thinkers who w-ere grouped about
such leaders. We may begin with mathe-
matics and the inorganic natural sciences,

then turn to the organic sciences and medicine,
then to the historical and philological, econom-
ical and juristic, finally to the theological and
philosophical fields.

For mathematics the first place belongs to

Gauss (1777-1855) and after him the chief ad-
vance came through Jacobi. Dirichlet, Riemann,
Kronecker, Weierstrass and others ; yet the
mathematical achievements were always blend-
ing with the works of physicists and astron-
omers— as not a small nart of the mathemati-
cal progress belongs to naturalists like Kirch-
hoff, Helmholtz, Encke, Clausius, etc.

Gauss gave the strongest theoretical impulse
also to astronomy, while Bessel ( i7&4.-l846)may
be considered the founder of the practical as-

tronomy of the century. Most influential for the
theory were Hansen and Encke and their fol-

lowers. Bruhns, Argelander. Briinnow, Auwers,
etc. Here belongs also as a special triumph of
German thought, the discovery of spectral

analysis by EirchofT and Bunsen, applied by
Zollner and others.

In physics the turning noint of the century
lies at its middle when Helmholtz ('1821-1894)

and independently R. Mayer (1841-1878) formu-
lated the law of the conservation of energy. In
the first half of the centurv the best work in

physics was done outside of Germany ; among
the Germans excellej Ohm (i787-l8;4) with
his fundamental theories of galvanism ; the
brothers Weber. Poegendorff, Lenz. belong to

the same period. The influence of Helmholz is

felt not only in the theory of energ>'. but in the
whole field of mechanics, optics, and acoustics,

besides phvsioIog\- and psychologv. The next
and last climax is reached bv Hertz through
his study of the propasation of e'ectric waves.
Imnortant too are the thermodvnamics of
Clausius, the electrolytic work of Hittorf, and

n.ost recently the discoveries of Rontgen con-
cerning cathode rays.

In chemistry the decisive step was the
foundation of a chemical universitj' laboratory
in Giessen by Justus J-iebig (1803-1873), the

greatest chemist of his time, wdio revolu-
tionized organic chemistry and whose re-

searches became invaluable for agriculture,

pharmacy, the preparation of food, etc. Out
of his school came influential chemists of all

nationalities; in Germany itself especially,

Kekuie, Hofmann, Fchling, Kopp, Bayer,
V. Meyer. Other centres of chemical ideas
were the laboratories of Wohler in Gottingen,
of Bunsen in Heidelberg, of Mitscherlich and
Rose in Berlin. The theory of atomistic coni-

bination was furthered by the antagonists
Kekuie and Kolbe, stereochemistry by Wisli-
cenus and von ileyer, inorganic analysis by
Wohler, Winkler, Kirchoff, Bunsen, whose
epoch-making spectral analysis has been men-
tioned before. The first organic svnthesis is the
famous work of Wohler in 1829. It opened
the long series of s>Tithetic successes of which
not a few became technicalb- important, as those
of Fettig, Grabe, Hofmann, Fischer. Prac-
tical gain also to pharmacv came directly from
German chemistry; chlorohydrate and chloro-
form, 5alic3d and antipyrin, etc., are products of
German laboratories. The incomparable posi-

tion of German chemical industry is the imme-
diate outcome of the wonderful development of
chemical science in German universities and
technological institutes.

The independent growth of physical chemis-
try prepared by Kopp. "JJunsen, Wiedemann, be-
came most significant in recent times through
Ostwald, Van't Hoff, Xernst, etc. Mineralogy
and crystallography connects its develonment in

Germany in first line with tne name of C. S.

Weiss in Berlin, Neumann in Konigsberg,
Hessel in Marburg. Rose in Berlin, von Rath
in Bonn. Zirkel in Leipzig, etc.

Geolop^' became a science in Germany
through A. G. Werner, in Freiberg, at the begin-

ning of the century, and L. v. Buch developed
the doctrine of the slow upheaval of continents

;

his geological map of Germany anneared in 1824.

But greater w'as their puoil, Alexander von
Humboldt (1769-1859). the most comprehensive
German naturalist of his time. His studies in

South and Central America and in Asia, his

incomparable richness of observation in all fields

of descriptive science, his unifying apperception

of nature, as expressed in his 'Kosmos,* make
him the most imposing and most sympathetic
figure in the German science of the first half

of the last centuri'.

Inasmuch as Humboldt's geography was es-

sentially physical, it seemed opposed to the
historical-geographical interest. A synthesis of
both tendencies characterises the work of Carl
Ritter (1779-18591, whom his time considered
the founder of scientific geography. His con-
trioutions to theoretical eeography found a bril-

liant continuation through Peschel, Kiepert, Ger-
land, Ratzel, and others. In the meantime, prac-
tical geography Avas stimulated bv Richthofen,
Peschuel-Losche. etc. Well known are the
maps of Petermann, Perthes, etc.

Geography may connect the inorganic with
the orp^nic world. To begin with botany, the
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first decades of the last century belonged to

plant anatomy ; the highest point was reached
by H. V. Mohl. Tlien came, about 1840, the

turn to the genetic study, and the development
of plant histology. The epoch-making discov-

eries of Sclileiden (1804-1881) and of Niigcli

showed the way. The morphologic work,
partly with histological, pjiVtly with p'.iylogcn-

etic interest, was continued by Schwann, Ilof-

meister, Pringsheiiu. DeBary, Strasburger,
Solms, etc. The fundaments of plant physiology
were laid by Julius Sachs, whose 'Experimental
Physiology of Plants' appeared 1865. Pfeffer,

Klebs, Stahl, etc., followed.

In zoology the century began with systematic
interests, but turned soon to morphological ones

\ and came on this patli to the brilliant acliieve-

meuts connected with tlie names of Kollickcr
and Siebold, Ehrenberg and Max Schultze, Ley-
dig. Leuckart, and llertwig. The leader in

comparative anatomy, which started in Germany
with Meckel, the "German Curvier," was Gegen-
baur; the prophet of Darwinism became
Hxckel, and the most influential critics of
Darwinism, Wagner and VVeismann.

The progress of human anatomy links itself

partly with the same names which became influ-

ential in Zoolog)' ; at the middle of the century
the anatomists Henic, I lyrll, Baer, and Kullicker

stand as the acknowledged leaders. His, llert-

wig, Roux, and Waldcyer represent the later

decades. Yet, it is characteristic for the Ger-
man mind, that its most brilliant achievements
belonged to physiology rather than to anatomy.
Xo field, indeed, has greater names than pliysi-

ology, with Job. v. Miiller and Helmboltz. Ru-
dolphi and Burdach, whose large physiology
appeared 18,^2, made physiology at home in Ger-
many, and soon came tlie master, Johannes v.

Miilier (1801-1858). His influence — it is said

that he wrote 16,000 printed pages — was
deeply felt throughout physiology, embryology,
anatomy, and zoidogy ; most popular is, perhaps,

his doctrine of the specific energj' of the senses.

Among his many important pupils none was
greater tlian H. v. Helmboltz (1821-1894),
whose invention of the ophthalmoscope ( 1851

)

created the new ophthalmology. His physio-

logical optics and his book on tone sensations

are still authoritative to-day. Duliois-Rey-
mond's investigations of electrophysiological

phenomena, Ludwig's analysis of the functions

of the heart opened new ways also, and so did

Voit. Pettenkofer, Hering, Briickc, Pfli'iger, etc.,

in various directions.

In the development of pathology the central

figure is Rudolf Virchow (1821-1902). whose
cellular pathology revolutionized the theory of

disease and led it to the heights of modern
histology. His pupils, Cohnheim and Reck-
linghausen, continued his proof that the organic

laws working in disease are identical with those

of the normal organism. A new movement
came in with bacteriology ; the discovery of the

tubercle bacillus (1882") through R. Koch and
his invc'ti'-ations of anthrax, turned his atten-

tion from the diseased cell to the microscopical

causes of the diseases. From bacteriology path-

ology finally turned to chemistry, studying the

substances produced by the diseased tissues.

This led to the theory of gintitoxins and to

Behring's discovery of the antitoxin treatment

of diphtheria. Practical medicine was in the

meantime led by men like Frerichs and Erb,
Langenbeck and Billruth, Graele and Griesinger.

5. In the world of mental sciences it is

philology whose specialistic ramification in the
19th century is similar to the work of the
naturalists. The classical philologians led the
way, and the grammatical scholar Hermann
deepened the linguistic interest in the dassic.il

authors; his opponents, Bocck, Welcker, O. Miil-

ler, and others stood for the wider view of F. A.
Wolf, taking philology in its fullest meaning.
Zeller, Niebuhr, Droyscn, Mommsen, Curtius
gave new life to the thought and politics of the
old nations, and Lachr.iann, Haupt, Kitschl and
others interpreted their authors.

Germanic philology is entirely a product of
the 19th century. The romanticists, Schlegel
and Tieck, stimulated interest in it, but it

became a real branch of scholarship through
Lachmann, Bcnecke, and especially the brothers
Jacob Grimm (1785-1863) and W ilhelm Grimm
(1786-1859), whose studies in the history of
the German language and literature became of
paramount importance. As to other languages
German scholarship has con "jutcd much to

Romanic, English, Slavic, but most of all to

Oriental philology in the widest sense of the
word, and through Bopp, Pott, Benfey, W. v.

Humboldt, Schleicher, etc., is the compara-
tive science of language essentially a German
creation.

History, too, took the stamp of the special-

izing scholarship of the century. An over-
whelming mass of material has been gathered
by the research of tl;e German historical schools.

Typical are the '.Monumenta Germani.-c his-

torica. ' But the pride of this field of German
scholarship is the noble line of great historical

writers. Xicbulir ( 1776-1831 ) gave to the world
a perfect reconstruction of early Roman his-

tory, and Monunscn (1817-1903) equally emi-
nent as historian, jurist, and philologist, gave
in his Roman history the German masterpiece
of classical history writing. Yet the greatest

figure of this group was Leopold Ranke ( 1795-
1886), whose works deal witli the popes, with
Prussia, England. I'rance, especially in the i6th

and 17th centuries, ;nid in the last years of his

life with world history; they are famous alike

for their style and composition, for their rich-

ness of material, and for their objective presen-
tation. Schlosser and Gervinus went their own
way ; .Sybcl and Waitz, Giesebrecht and
Treitschke, however, were deeply under Rankc's
influence.

The economic life of the social community
was seen at the beginning of the century through
the eyes of F'rance and England. The abstract

theory of economy with its individualistic tend-

ency controlled the first decades ; of this the

work of Ran is typical. With the year 1840 be-

gins the .growing reaction. The historical rela-

tivistic view is developed by Roschcr, Kries. and
others, and List, in his National System, Rod-
bertus, in his Social Letters, Marx, in his Kapi-
tal. led the attack of collectivism against the

abstract individualistic theory. Brentano,
Knapp. and Sehmoller turned the attention to

the objective history of economic conditions.

The legal life of the community and the

theory of law was the object of not less intense

discussion. Among the leaders of the century

Savigny, Windscheid, and Jhering may be men-
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tioned for Roman Law, Eichhorn and Grimm
for German Law, Mohl and Bluntschli for

State Law, Feuerbach and Mittermaier for

Criminal Law, Thibaut and Dernburg for

Private Law, etc.

In the field of religion the naturalistic tend-
ency of this post-idealistic period demanded, first

of all, historical criticism, and yet positive the-

ology was not idle. In the study of the Old
Testament most fundamental research work was
done by Hengstenberg. Delitzch, and Hofmann

;

in the study of the New Testament by F. C.

Baur, the founder of the school of Tubingen,
D. F. Strauss, and in sharp contrast to them,
Ritschl and Weizsiicker; in "the study of church
history by Planck, Neander, Ritschl, and Har-
nack : in the study of Systematic Theology by
Schleiermacher, Rothe, Lipsius, Xitzsch, Ritschl.

And finally, philosophy. The period which
we have just characterized by the abundance of
its specializing work began with the downfall
of Hegelianism. The age became indifferent to

real philosophy and substituted either an un-
critical materialism with Buchner, Vogt, or the

history of philosophy which naturally became
the domain of Hegelians like Erdmann, Kuno
Fischer, etc., or developed a specialistic study
of empirical psychologj-. In the latter field Ger-
many founded, through Fechner and Wundt, the
new science of experimental psychologj'. In the
last two decades of the century new interest in

real philosophy has set in, partly in the midst
of the special sciences, as mathematics, physics,
history, etc., where a disappointment in mere
fact-gathering has everywhere led to the deeper
problems of principle. partK' in pure philosophy.
This new idealistic movement has grown rapidly;
logical, ethical, metaphysical, sesthetical discus-
sions come again more and more to the fore-
ground, welcomed by the empirical sciences
which held them in contempt for half a

century. And thus it can be said that with the
beginning of the 20th century the anti-idealistic

specialistic movement, which began in the third
decade of the last century, has come to an end
and a new synthetic idealistic tendency appears
to-day throughout German science and thought.

Hugo Munsterberg,
Professor of Psychology, Harvard University.

7. Germany— History of Painting and
Sculpture. The inward relationship and inti-

mate connection of sculpture and painting in

German art render it desirable to treat of their

development as a whole. Painting is the more
important of the two branches, because of its

greater possibilities of expression. Christian
art. and especially German art, demands the
representation of inward emotion, of individual
character, of spiritual aspirations, not the
realization of outward beauty, and perfection
of form. The aim of German sculpture and
painting is. therefore, not so much the perfecting
of the typical, as the complete characterization

of the individual.

The first beginnings of pla.^tic and painting
are to be found in the sphere of ornament. Pe-
culiar patterns formed by ribbons, bands, plaited,

twisted and intertwined with fantastic rcprcfen-

tations of beasts and birds exist in the minia-
tures of the 7th centurv and in the decorations

of early architecture. These ornaments differ in

character according to their locality. Under

Charlemagne the first attempt was made to pro-
duce a national characteristic style, which was
based upon a direct and conscious imitation of
late Roman art. Under the Ottoman Empire a
second weighty element became the influence of
Byzantine models.

In the gth and loth centuries bishops and ab-
bots were the chief patrons of art. A large
part of the income of the cloisters was devoted
to decorative purposes. The monastery of St.

Gallen ranked foremost in the number and im-
portance of its illustrators. We hear of various
series of rural paintings, but one alone is pre-
served to us, that of St. George in Oberzell (c.

1000.) The first inspiration to monumental
works in plastic was likewise due to the \i~Ac

and erudition of the church. Bishop Bernward
(d. 1023) became the centre of an art movement
of enduring value, as is attested by the Bern-
ward's column, the bronze doors, and various
other works of the cathedral in Hildesheim.
This art. containing strong Byzantine reminis-
cences, influenced by late Roman models, but
transformed by the glowing imagination of the
North into a new beauty, was the first flower of
the Romanesque period, in which we can gener-
ally class all the works of the nth and 12th
centuries in Germany. The oldest work of Ger-
man easel painting belongs to this period— :he
wooden Antependium in Soest (1166). The
"Hortus Deliciarum." of the Abbess Herrad of
Landsperg shows most clearly the progress of
painting, which was chiefly developed by the
miniaturists. In Schwarzheindorf. i;i Brau-
weiler, in Brunswick and in other places cycles
of frescoes attest the presence of artists, who
with simple means attained inspiring results.

The highest expression of the lofty spirit of the
Romanesque period is, however, to be found in

the sculptures of the 12th and i.sth centuries.

The Crucifixion in Wechselburg, the choir-re-
liefs in Halberstadf, the Golden Gate of the
cathedral in Freiberg in Saxony, the Apostles of
the cathedral in Bamberg, together with the stat-

ues of the princely patrons of Naumburg show
a truth to nature and a technical mastery of
material, an elevation of taste, and an under-
standing of the possibilities and necessary re-

straints of sculpture which in such perfection are
not again reached by German plastic.

About the middle of the 13th century the
Gothic, entering Germany from France, cele-
brates its triumph over Romanesque ideals. The
forms of the figures in sculpture as in painting
undergo a gradual change. The statuesque pose,
the truthful portraiture of the individual, the
large dignified treatment of drapery of the Ro-
manesque period are abandoned. A general type
of contrast movements is adopted. The human
body is represented in a strongly curved position,

the hip bent sidewise. the head drooping, while
an extreme delicacy of hands and affected posi-
tion of the arms is sought for. The peculiarly
long, thin proportions of this type are the result
of the influence of Gothic architecture, which
demanded extraordinary height in its decorative
members ; the naive charm of expression is a re-
flex of the rich, thoueh conventional, poetical,

and relieious life of the period. The most im-
portant plastic works of Gothic Germany are to
be found in its cathedrals. First among these
is the portal of the minster in Freiburg i. Br. (c.

12/0) unsurpassed in feeling and grace in Ger-
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man Gothic. Strassburg. Mayencc, Niirnberg,
and Brunswick follow with portals and faqades
covered with a wealth of decorative figures. The
'subjects are drawn from Uibhcal legend and
scholastic dogma.

In the field of painting the illustration of
sacred books and classic poets occupied number-
less miniaturists. Repressed by the condit'ons
of Gothic architecture, fresco decoration did not
flourish. The leadership fell to easel-painting,

and soon wooden altar-pieces of monumental size

filled the churches. In the 14th century three
cities became the centres of art development,
Frag, Niirnberg, and Cologne. History begins
now to record the names of individual artists.

Under Charles IV Nicolas Wurmser enjoyed
great popularity. The Niirnberg local school
evinced earnest endeavor to depict nature and to
discover the laws of its proper presentation.
Foremost in power, however, ranked the school
of Cologne. The city was then a centre of the
mystical movement of Germany. The religious
leaders were full of poetry and of love of the
Beautiful. They recommended the use of paint-
ings in the churches as an aid to the devotional
spirit. The simple, fervent belief in Madonna
and saints which inspired the people finds ex-
pression in their altar-pieces of the 14th century,
fathered largely to-day in the museum of
Cologne. Sunk in revery, or rapt in ecstasy the
aerial Gothic figures appeal to us as embodied
ideals of the .esthetic and religious spirit of the
middle ages. The glowing colors, the gold and the
deep blue, are in themselves a symbolism of pure
joy. The creations of Meister Wilhelm (Her-
mann Wynrich) may be regarded as the most fin-

ished works in conception and execution of early
German painting. A note of such exquisite and
unconscious loveliness is not again attained, for
no tarrying was possible upon this height. The
lyric of the Minnesinger and the piety of llie

mystic had reached their full artistic expression.
About 1400 a new era broke over German art.

Not Heaven but earth claimed its interest. A
naive realism replaced the dreamy vision of soul-
ful saints. The Gothic type gradually disap-
pears. It is succeeded by a naturalistic tendency
pent upon characteristic representation of the
individual. In the social life of the nation
knighthood yielded to the might of the burghers.
A new commerce sprung up in flourishing cities.

The spirit of di.scovery and of invention arose
in its power. Thus the beginning of the isth
century became again a period of experiment
and of new technical processes. Especially in-
fluential in bringing about this change was the
great altar of Ghent, which in 1432 made the
names of the Flemish painters, Hubert and Jan
van F.yck, famous for all time. A practically
new technique— the use of oil mixtures— pre-
sented itself here, and soon all Europe was en-
gaged in working out new problems of painting.
Italy called upon science to aid art, and there the
problems of perspective, of anatomy, of composi-
tion, and of artistic harmony were systemati-
cally solved, so that the artist built his lofty
structure upon a sure foundation. Not so in

Germany. Individual painters reached here dur-
ii^g the first half of the 15th century at times a
hiuh degree of excellence, but the works of this
period show in general a lack of constructive
ability.

Stephan Lochener (d. 1452) in the beginning
of his career painted a series of harmoniously
beautiful works in the spirit of the early Cologne
school, of which the best known is the altar-

piece of the cathedral. Later Lochener loses
himself in imitation of the Flemish masters, as
do the later painters of Cologne, "Master of
the Life of Maria," "Master of the Lyversburg
Passion," "Master of St. Severin," "^Iastcr of
Licsborn," and other painters of this school.

Lucas Moscr in Swabia and Pfennig in

Niirnberg are the most important painters of
the South. Their works form a strange con-
trast to those of the foregoing period in their
short, heavy figures and in their genre-like use
of the incidents and implements of daily life.

Flemish influence during the 15th century
gradually becomes paramount, not only in tech-
nique, but also in the type of figure adopted,
in costume, landscape, portraiture, composition,
and color. Different local schools progress in

the knowledge of perspective, anatomy, in the
management of draper}-, and in atinospheric
unity. In Kolmar Kaspar Iscnmann (d. 1466)
founded a workshop in which was trained the
artist who was destined to give to the school
of the Upper Rhine a position of lending power,
Martin Schongauer (d. 1491). Schongaucr's
rich phantasy and high artistic talent covered a
wide ran.ije of subject and technique. Mis in-

fluence upon his time was far-reaching.
Especially as an engraver was he an inspiration
and a model to his compatriots.

In Ulm, Bartholomiius Zeitblom (c. 1450-
517) took the leading position, through the ex-
ceptional restraint and simplicity of his compo-
sitions. In the local school of Augsburg the
chief place is filled by Hans Holbein the Elder
(1460-C. 1524). In his works it is possible to
trace the progress made by German art in this

period from narrow realism and exaggerated
movement to an understanding of the harmony
of form and color characteristic of the Ren-
aissance.

Nurnberg continued during the 15th century
to be a centre of artistic energy. 1 lans Pley-
denwurff is the first name in a long list of local

artists. Pleydcnwurff has a talent of superior
order and delicate artistic appreciation, but he
died young, leaving his workshop to Michael
Wolgemut, under whose name many of Pley-
dcnwurff's paintings are known. To Wolge-
mut (1434-1519) art was a business. A clever
artisan and imitator of Rogier von der W'eydcn,
he lacked all deeper feeling and higher imagina-
tion. In his works, as well as in numberless
other productions of the Niirnberg school, we
can best see the subject-matter to wliicli the

early artists of the 15th century devoted their

attention. Not soulful representations of Ma-
donna and gentle saints, such as are found in

the earl.v Colo.gne school, enthrall the imagina-
tion, but the subject of the Passion of Christ,

and the sufferings of martyrs, become the theme
of their art. The Italians, seeking the highest
beauty in subject, as in form, had more and
more abandoned the scenes of the passion as
their art advanced to its full height. The Ger-
mans, on the contrary, found in their represen-

tation of the heartrending agony and unbridled
cruelty of the Cross an outward expression for

their inward religious emotion. The countless

crucifixions of this period show an imagination
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quivering with intensity of feeling, but devoid
of artistic balance. With passionate earnest-

ness every detail of distortion, of rude ribaldry,

is dwelt upon, while compositional construction

and loveliness of form and color are neglected.

If this striving after a delineation of highest

tragic was incompatible with xsthetic beauty in

painting, how much more was this the case in

sculpture. Without regard for the potentiali-

ties of representation in stone or wood, the Ger-
man of this period poured his intense feeling,

his love of movement, and of detail into the

altar-pieces of the cathedrals. Plastic separates

itself gradually from architecture. Shrines, re-

liefs, statues, monuments, are placed in the

churches as entities, not as integral parts of

the architecture as heretofore. An earnest

study of nature is characteristic of the time,

but it lacks the system of a great school, or the

inspiration of a great leader. The sculptors in

general may be divided into two groups. In

northern Germany the centre is again Cologne,
whose masters are influenced in plastic, as in

painting, by Flemish models. In southern Ger-
many the centre is Xiirnberg, v.here sculpture

precedes painting in importance until the end
of the century, ilichael Wolgemut is the first

artist we meet here, in whose busy workshop
sculptors, as well as painters, were employed.
From primitive beginnings an art is developed
which shows increasing mastery over technique
and a clearer understanding of the problems of
plastic. Humanistic studies and classic models
gradually influence artists as well as scholars.

When we think upon the sculpture of the de-

veloped Renaissance, we see that a change of
view and of purpose has taken place. Perfec-

tion of form and harmony of composition are

sought. The individual and the momentary
are changed into the typical and the enduring.

Three artists stand out in prominence, all in

Xiirnberg ; the one. a carver of wood ; the sec-

ond, a cutter of stone ; the thirdj a founder of
bronze— Veit Stoss, Adam KrafFt, and Peter
Vischer.

Of the woodcarver, Veit Stoss (c. 1440-

1533). the best known work is the "Angel's
Greeting" in the St. Lawrence Church of
Niirnberg, the most attractive is the statue at-

tributed to him of a full length Mater Dolorosa
in the Germanic Museum. This figure in its

grace and beauty of pose, its simple treatment
of drapery, and its sincerity of feeling justly

ranks among the best statues of German art.

Adam Kraft't (c. 1450-1507) is chiefly

known throuo-h his representations in sandstone
of the "Seven Stations" recorded by holy legend

as the scenes of Christ's journey from the house
of Pilate to Golgotha. These realistic sculp-

tures in high relief show the costume and coun-

tenance of Niirnberg burghers ; the composition
is clear and admirable.

Neither Stoss nor Krafft, however, attained

fhat perfected excellence of style which is found
in the works of Peter Vischer (c. 1450-1529).

As Diirer is the first representative of German
Renaissance in painting, so Vischer must be re-

garded as its hishest expression in sculpture.

The influence of Italian art is powerful with

him, and his inspiration is drawn largely from
an enthusiastic study of the antique, though he

never for a moment loses his own individuality.

Vischer's masterpiece is the tomb of St. Se-
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baldus in the church dedicated to that saint, a

bronze work of mixed Gothic and Renaissance
features, which on account of its originality of

conception and artistic perfection of detail has
become the pride of Niirnberg. Totally differ-

ent in character, it is comparable in beauty to

Ghiberti's "Gates of Paradise," the much prized

jewel of Renaissance sculpture in Italy.

Vischer's sons and pupils continued his work-
shop, but toward the middle of the l6th cen-

tury the deterioration of the commerce and
power of Niirnberg closed the door of the

famous foundry, v.hich for nearly 100 years had
furnished the best bronze reliefs^ grave tablets,

shrines, and statues of German Renaissance
sculpture.

Outside of Niirnberg we find only the sculp-

tors of Lower Franken, in and near Wiirzburg,
of importance. The "Master of the Creglinger
Altar" and Tillmann Riemenschneider (1460-

1531) are the two names worthy -of especial

note. The latter's masterpiece is the celebrated

tomb of Emperor Henry II. and his wife Kuni-
gunde in the cathedral of Bamberg.

The representatives of the Swabian school

of this period are Jorg Syrlin and Friedrich

Herlen. In northern Germany the development
of woodcarving culminated in the richly-deco-

rated altar of Hans Briiggermann (1515), now
in the cathedral of Schleswig.

In Tyrol we find a sculptor, who, although
near to the Italian boundary, nevertheless

shows himself a northerner in form and feel-

ing. Michael Pacher (d. 1498) owes his refined

taste and his monumental composition to his

contact with Italy, his wealth of fanciful detail

and his treatment of drapery to his native sur-

soundings.
In remaining Germany exist numberless altar-

pieces and statues by unknown or unimportant
masters. These altar-pieces are usually divided

into various compartments, and, almost with-

out exception, are richly colored and gilded.

It was no mere chance that in painting, as in

sculpture, Niirnberg produced the first great art-

ist who united theory and practice to a noble
whole. The city had been for generations the

chief centre of artistic movement and interest.

In Albrecht Diirer we find the full and com-
plete expression of the spirit of German Hu-
manism, which was ethical as well as xsthetic

in its nature. His works are mirrors of univer-

sal personality. . In him took place that trans-

figuration of art which stamps its creations

with living truth and gives to them enduring
value.

Albrecht Diirer (1471-1528) was the third

among eighteen children. He entered the work-
shop of his father, a skillful goldsmith, to learn

his trade, but was sent later (i486) as a pupil

to some unknown painter in the workshop of
Michael Wolgemut. Diirer's portrait by his own
hand at l.^ years in Vienna shows the early

talent of the boy. In 1490 he started on the
usual pilgrimage of young German artists to dis-

tant centres of art. and visited Kolmar, where he
cam.e under the influence of Schongauer. then
Augsburg. Basel, and Italy. In 1494 after his re-

turn to Niirnberg he was married to Acnes Fry.

He enjoj'ed the protection and friendship of the

learned young patrician. Willibald Pirkheimer.
through whose influence he entered the circle of

the humanists where his mind was stirred by
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contact with such men as Erasmus von Rotter-

dam and ReuchHn. In 1506 Diirer made a sec-

ond journey to Italy, where he spent a year,

devoting himself especially to V'enice. In 1520-

'21 he undertook a lengthy visit to the Nether-

lands. On the 6th of April 1528 Diirer died in

Kiirnberg, the scene of his life labors. In the

open square which bears his name, the city

erected in 1S40 a bronze statue by Ranch to his

memory. In the quiet cemetery of the Johannis

church lies, as the inscription says, «That part

of him which is mortal."

Diirer's genius belongs to the hig:hest class.

He far surpasses in range of imagination, in

depth of feeling, in understanding of nature, and
in artistic power of presentation any of his

compatriots. His productiveness was especially

great in the field of engraving. His wood cuts

and engravings stand unsurpassed. Among the

most important wood cuts are The Revelation

of John, The Small Passion, The Large Pas-

sion, The Life of Mary, and Maximilian's Gate
of Honor, the largest existing wood cut. For
the Emperor Maximilian were also made tlie

celebrated 'Triumphal Chariot' and the illus-

trations of The Prayer Book.
Diirer's best known engravings are : Melan-

choly, St. Jerome, Adam and Eve. As a painter

Diirer produced portraits which belong to the

world's masterpieces. Among many of great

value those of the Niirnberg Senator Muffel,

and of Hieronymus Holzschuher, both in the

Berlin museum, take the highest rank.

Among Diirer's numerous religious paint-

ings: 'The Trinity* in Vienna, 'Christ on the

Cross' in Dresden, must be especially men-
tioned, while the crowning masterpiece of his

art is to be found in the 'Four Apostles' in

Munich, a work unparalleled in the history of
German painting for monumental greatness and
truth to nature.

Diirer's writings as well as his creations with

the brush were epoch-making. His works were
translated into Latin and most of the modern
languages. The most important among them
is the treatise 'Concerning Human Propor-
tions.'

An artist of Diirer's genius necessarily had
a powerful influence upon the further develop-
ment of his country. His wood cuts and en-
gravings carried the knowledge of his great
spirit into the most distant provinces. The later

painters of the Niirnberg school according to

their own greater or less pronounced individu-

ality followed in his foot-steps. Among Diirer's

own pupils his brother Hans Diirer (1400-1538)
deserves mention, also Hans Schaiifelein (c.

1840-1540), Hans von Kulmbach (I47>-I522).
Among the younger generation of his followers
Georg Penz (c. 1500-1550) and the two
brothers, Hans Sehald Beham (tsoo-isso) and
Barthel Beham (1502-1540) were, like Diirer

himself, enthusiastic supporters of the Refor-
mation.

In the district of the Upper Rhine a school

of painters, whose chief representative is Mat-
thias Gritnewald. preserved an element of in-

dependence. Griinewald's (c. 1479-1525) im-
portance lies in the artistic means which he
employed to give his paintings life and beauty.

He vas, in contrast with his contemporaries, a

colorist. Effects of light and harmony of color

formed his ideal. He seemed a German fore-

runner of the light and shadow painters of Hol-
land. In spite of a naturalism which depicts

every revolting detail of a crucifixion, Grune-
wald has been named the "German Correggio."
To him belongs by right the fame of first ar-

ranging his compositions with regard to value
of mass and poetry of light.

Griinewald's influence is seen most clearly in

the works of Hans BaldungGrien (c. 1475-1545.)
who combines coloristic aims with a baroque
imitation of Diirer's forms.

Albrecht Altdorfer (c. I4;5-I5.?8) is also a
product of the art of Diirer and Griinewald, but

a painter of decided individuality who developed

in his landscapes and atmospheric quality which
gives to them great charm.

To this period belongs Hans Burgkmair
(14-3-1531) who endeavored to transform th^;

circumscribed naturalism of the I5lh century

into greater nobilitv of form throug'n the use of

Italian types. Burgkmair was followed by

Christoph Amberger (c. 1500-1561) by Martin
SchafTner (t. 1.141) -I'ld Bcrhard Strigel (c.

1460-1528), who excelled especially as por-

traitists.

In Augsburg, the centre of riches and cul-

ture, was born Hans Holbein the younger
(1497-154,1), that painter, who, together with

Diirer, stands in the foremost rank of Renais-

sance art. Holbein's first instruction was re-

ceived from his father in his native city. Later

he was occupied in Basel as well as in Augs-
burg. When the storm of fanaticism against art

broko during the Reformation, Holbein turned

his attention to England and in 1526 visited that

country for the first time. In 15.18 he became
the court painter to Henry the VI 11 and in this

position fell a victim to the pest in November
154.^

Holbein possessed a remarkable sharpness of

eye for every detail of nature, a boldness of

drawing comparable to that of Mantegna, an ex-

quisitely fine sense of modelling, and a greatness

of conception classical in its spirit. As a col-

orist he is unequalled in German art. Holbein's

Madonna of the Biirgcrmeister Meyer now in

Darmstadt (an excellent Dutch copy of the 17th

century exists in the gallerv of Dresden) is to

German art that which the Sistine Madonna of

Raphael is to Italian painting, the culmination

of a long period of artistic evolution.

A long list of portraits bv the hand of Hol-

bein vie with one another in excellence, none
however surpassing that of the Ambassadors in

London. To estimate correctly the greatness of

Holbein's genius, a careful study must be made
not only of his paintings, but also of his en-

gravings and wood cuts. The deeo earnestness

of his nature and his fiery religious zeal speak

from his illustrations of the Bible, his reoresen-

tations of daily life and above all in his cele-

brated series of the Dance of Death.

The remaining painters of this period w-ere

scarcely more than imitators, or clever artisans.

In Saxony, however, a school of influence was
founded iV- Lucas Cranach the elder ( 14"-

"

1553). whose name became for a time almost as

popular as those of the great artists of southern

Germany. As a landscape painter and harmon-

ious colorist. Cranach deserves a high rank, but

he soon became afTected in his types and sterile

in his compositions, losing himself in countless

soulless repetitions.
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With the masterpieces of Diirer and Holbein
the development of German art had reached its

height. In their works we find that ripe union

of nature and stj'le which is the secret of classi-

cal epochs. The period of fruition, however,

was not in proportion to the slow ripening of

German art. Scarcely had it reached its full

power when the signs of decay imposed from
without became apparent. The art of Italy

gave to the great masters of Germany inspira-

tion, and helped them to develop their own
ideals. To their immediate followers it became
a law foreign to their nature. They began to

use forms which they did not feel. Virtuosity

soon replaced living art.

Upon the great period of Diirer and Holbein
followed a weakening and lassitude of artistic

power, which lasted nearly 200 years. The
later i6th and the early 17th century were
filled by poor productions in imitation of Italian

art, later in imitation of Flemish models. The
only real artist whom Germany produced at this

time was Adam Elsheimer (1578-1620), who
created a new form of landscape, in which the

human figure became an integral part of the

compositional whole.
In the i8th century there are likewise but

few names of especial note. Denner (1685-

1749), a portraitist, depicted the human face with

the exaggerated detail of a m.icroscopic vision.

Cliodoviecki ("1726-1801 > paints the life of the

burgher. Anton Graff (1736-1813) possesses in

portraiture excellent technique. Architectural

scenes, animal hunts, still life were copied from
Flemish models. Academic barrenness para-

lyzed inner life.

Sculpture shared the general downfall. The
Thirtj' Years War destroyed the seeds from
which new life might have sprung. From the end
of the i6th century until the last decade of the

17th foreign sculptors were almost exclusively

employed. Superficial beauty and emptiness of

form replace healthy naturalism. At the begin-

ning of the i8th century single cities produce some
good works of home talent. As the best of these

is to be regarded the bronze statue of the great

Kurfiirst in Berlin by Andreas Schliiter (1664-

1714), the foremost representative of German
baroque. In southern Germany Georg Raphael
Donner (1692-1741), in contrast with Schliiter,

devotes himself to a study of the antique, striv-

ing after simplicity of composition and form, as

is shown in his celebrated fountain in Vienna.
A return to nature is sought by the Berlin sculp-

tor Johann Gottfried Schadow (1764-1850),
whose worthy followers are Christian Rauch
(1777-1857) and Ernst Rietschel (1804-1861).

Winckelmann's History of Antique Art in

1764 created a new artistic enthusiasm in the

minds of Germany. His followers hoped for a

rew birth of art through contact w-ith and ap-
preciation of the art of Greece. When Goethe
in theory and practice lent his influence to this

teaching, the supremacy of antique ideals be-

came settled. Raphael IMengs (1728-1779)
adopted the principles propounded by Winckel-
mann as his guide and became the founder of

German classicism. Although his perfectly

formed figures possess no inner life, Mengs was
in his own time looked upon as a new Raphael.

Angelica Kauffmann C1741-1807") painted alle-

gorical and historical socres of merit as well as

portraits of sentimental charm. Carstens (l754"

1798) may be regarded as an artist who pos-

sessed not only th,. form but also much of the

spirit of the classical models he followed. In

Peter Cornelius (178,3-1867) we greet a power-
ful artist of this period, burning with energy

and ideality, his hand trained, his eye set on
mightv deeds. The figures, however, whicn
crowd his frescoes, have nj root in the soil

from which they spring. His compositions are

the result of abstract theories, so that his true

greatness makes shipwreck on the dangerous
shoals of imitation. Of lesser talent but similar

aims are Wilhelm von Kaulbach (1805-1874)

and Julius Schnorr von Carolsfeld (1794-1872).

Wit'.i the beginning of the 19th century a

croun of artists, oreserving each his own indi-

viduality and technique, found their way again

to the thoughts and hearts of the people. The
principal names mon? these are Moriz von
Schwind (1S04-18-1), Ludwig Richter ( 1803-

1884) and Adolf Menzel (1815-190^). Schwind
is t'le pleasant narrator of German fair}- tales.

Richter the illustrator of the homely, hearty

scenes of everyday life, while Menzel is the en-

during naturalist, historian of national aims and
deeds, a painter and especially a draughtsman
of great power. Anselm Feuerbach (1829-1880)

sought to unite romantic ideals with classic

form. To Hans ^lakart (18.10-1884) a brilliant

colorist and pupil of Piloty's, the world ap-

peared as a theatrical scene of bright draperies

and gay personages. Landscape nainting rose to

a hig'h degree of excellence t'lrough the painters

Friedrich' Preller (1804-1878), Karl F. Lessing

( 1808-1880). and the brothers Andreas and Os-
wald Achenbach.

With these artists of note are associated in

the second half of the century the painters of

religious scenes and of genre, Knaus, Vautier,

Defrecger, Edward von Gebhard, Gabriel Max,
Piglheim, and Fritz von Uhde.

At the close of the 19th century three

names stand out in prominence — Lenbach,

Thoma, and Bocklin. Franz von Lenbach
(1836-1905) is the leader among portraitists and

a colorist of power. Hans Thoma (b. 1839) de-

picts in simple truthfulness the German peasant

and repeats in poetical landscapes the scenes of

his native land. In Arnold Bocklin (1827-1901)

the naturalistic pantheism of the Greeks is born

again. He gives us a new world of satyrs,

fauns, nymphs, and nereids. He experiments m
new technical methods and invents new tones of

vivid color. As a landscape painter he pos-

sesses the charm of comnoser of melodious

music.
In this morning of the 20th century, mdi-

vidual artists are followmg individual paths.

.•\dolf Hildebrand (b. 1047") in sculpture pos-

sesses in his best works simple greatness and

pure beaut}'. Volkmann follows his lead. In

contrast to Hildebrand is the sculptor Reinhold

Begas (b. 1831), who relies for his effect upon a

modern baroque splendor. In painting and in

sculpture Max Klinger (b. 1857) stands forth as

an artist of nower, while a large group of

painters, prominent among whom are Kalck-

reuth and Max Liebermann, devote themselves

to the development of the aiiris of the French

imoressionist school. According to the talent

and insight of the artist we find the individual

striving after the accurate delineation of actual

things, after sound portraiture, above all after
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the subtle effects of light and shade in land-

scape. As these aims have their root in an
appreciation of nature and a reverence for her
harmonious laws we may hope that the new
century in Germany will be rich in artistic ex-
pression of its inward vision.

Bibliografliv.— H. Taniischek, 'Geschichte

der deutschen Malerei> (Berlin 1887) ; W. Bode,
"Geschichte der deutschen Plastik' (Berlin);

Carl von Liit/ow, 'Geschichte des deutschen
Kupferstiches und Holzschnittes' (Berlin) ; R.

Muthcr. 'Geschichte der Malerie in igth Jar-
hnndert" (Munchen 1893) ; Henry Thode, 'Dis
Malcrschule von Nuremberg' (Frankfort-on-
Main 1891) ; Henry Thode, 'Die Deutsche Bil-

dende Kunst' Leip/^ig) ; Hcinrich Wolfflin,

'Die Kunst Albrecht Durers' (Munchen 1905).
Keexa Hamilton Princsheim,

Giittingcn.

8. Germany— History of German Music.
The chief epochs in tlic history of German
irusic are these,— sacred, polyphonic music, and
its culmination in the works of Bach aud
Handel ; the birth and development of modern
instrumental forms ; the German romantic
opera,— von Weber ; tlic German Lied : the

Romantic School, Schumann, Liszt ; the Music
dramas of Wagner ; modern tendencies as found
in the works of Strauss and others.

The lirst promising epoch in the develop-

ment of German music was the Reformation.
In that period of storm and stress, of burning
questions and of intense longing for roligiojis

and social independence, sacred music, that ex-
pression of man's belief in the Eternal, was
cultivated with the greatest fervor. The music
which was tlie natural outcome of such con-

ditions was of far-reacliing influence, especially

upon the great vocal and instrumental compo-
sitions of Sebastian Bach (q.v.).

Martin Luther, the leader of the movement,
was not a composer of chorals or hymn -tunes,

as is often supposed, but a writer of tlie words
of hymns to which he and others set traditional

melodies taken from the rich stores of religious

folk songs then extant. Luther's distinct con-
tribution to the musical life of the time was
(l) his writing of about 30 hymns which,
deeply imbued with patriotic and moral feeling,

spoke directly to the heart of the German
people, and (2) his associating with him the

best musicians of the period to collect and write

chorals suited to his words. Of these the most
famous were Johann Walther and Ludwig
Senfl.

In 1524 there was published in Wittenberg
Walther's choral-book with a preface by
Luther. The melody of "Ein Festc Burg,'
which Frederick the Great called "God
Almighty's grenadier march," has exercised a

powerful influence throughout the course of

German music, as may be seen from the promi-
nent part it bears in the works of Bach, Men-
delssohn (Reformation Symphony) Meyerbeer
(Huguenots) and finally in Wagner who ifses

its strains in the 'Kaiser- March' to typify the

military triumphs of united Germany.
Tlie first representative composer, often

spoken of as "the father of German music"

—

whose works clearly foreshadowed two of the

important directions of modern art.— was
Heinrich Schiitz (q.v.). He was born in 1585,

just a century before Bach, and died in 1672,
wliilc he was court director of music at Dres-
den. Quite early in life he came under the
stimulating influence of the Venetian school as
a pupil of the famous Giovanni Gal)rieli. Schiitz,

as the composer of the first German opera
'Daphne.' is the progenitor of tlie line which
includes Gluck. Mozart, von Weber and Wag-
ner. Schiitz's real importance however centres
in his sacred compositions, the 'Resurrection,'
the 'Seven Last Words' and the four settings
of the Passion. In these works, in which a
sacred story in dramatic form is told without
the aid of scenery or action, Schiitz was the real

founder of German Oratorio, and in his power
of vivid, dramatic characterization anticipated
some of the essential features in the Passions
and Oratorios of Bach and Handel. In Schiitz

we also see traces of tliat Teutonic power of
introspection and deep thought which prevented
German Oratorio from yielding to the baleful
tlicatrical influence of Italian music, and which,
exercised by the great composers of the follow-
ing century, led to such triumphant achieve-
ments in German Art. The prime of Schutz's
lite UMfortun;itcly coincided with the Thirty-
years War (1618-1648)— that time of devas-
tation and horror which diverted all men from
the peaceful cultivation of either Art or
Literature.

On the other hand this period of ferment
and of the breaking up of established routine
had a stimulating effect upon German music in

that composers were brought into closer touch
with men and ideas from otlier nations. Ger-
man artistic development had suffered froin too
much isolation, but henccfortli, by reason of

tliis intermingling of continental peoples, music
began to speak a more universal language.
Tliis change is strikingly typified in the Instru-
mental Suite which was a somewhat loosely

connected series of national dances— as may
be seen from the names of the principal num-
bers, .\llemar.de (Germany), Couraunte or
Correntc (France or Italy), Sarabande (Spain),
Bource and Gavotte (both French), and Jig
(English).

Prior to the complete development of the
Sonata and Rondo forms in llie time of Haydn,
the Suite was about the only instrumental form
(with the exception of the Fugue), which
made any pretence to artistic organization, and
was the favorite form in the clavichord compo-
sitions of Bach, Handel, and contemporary
composers.

The real supremacy of German music dates
from the i8th century, for at that time began
the careers of Bach and Handel (qq.v.), both
born in the year 1685.

Handel was undoubtedly a man of great
force of character and of quick comprehensive
intellect; in whatever he undertook, as com-
poser, impresario, or chapel-master, he suc-

ceeded through sheer force of will and personal

magnetism. His purely musical gifts, great as

tliey were, often seem the least of his powers.
His varied career affords a striking contrast to

the simple life of Sebastian Bach, who spent his

days in a rather obscure part of Germany, was
practically unknown, and certainly unappre-
ciated outside his native land, and began to

receive due recognition only about a century
after his death.
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Handel's early studies were made in Italy

and in his 47 operas he stood forth as the finest

representative up to that time of the flowing
Italian vocal style. These operas, although
now entirely obsolete on account of their weak,
meaningless libretti and lack of dramatic unity,

yet contain some of Handel's finest songs, and
as a song-writer his power is undoubted.

Handel's fame to-day rests almost entirely

upon his Oratorios, among which may be
mentioned 'Israel in Egypt.' 'Sampson,'
'Judas Maccabaeus' and the 'Messiah.' His
vast number of other instrumental and vocal
works on account of their old-fashioned, con-
ventional idiom, and their somewhat monoton-
ous harmoni; scheme, are fast becoming
obsolete. In the Oratorios, although they con-
tain many arias noted for pathos and beauty of
expression, the choruses are the portions in

which Handel's distinctive power is chiefly

shown. His vocal solos are too often of stereo-

typed design and defaced by meaningless roul-

ades — a survival of the vain-glorious ooeratic

style of the period. As a chorus-writer, Handel
is supreme in the history of music. He was a

great impressionist and for dramatic effect, for

majesty and dignity of utterance in dealing with
large masses of voices, has never been sur-

passed. Early in middle life Handel became
a naturalized Englishman, wrote his most
famous works to English words, with special

reference to English religious feeling, and so

his influence there has at times amounted almost
to idolatry. Upon other nations, France, Italy,

and Germany, Handel's influence has been much
less and is weakening year by year.

If human greatness is to be measured by a
constantly growing concensus of approval. Bach
was in some ways the greatest musician who
ever lived. He is practically the founder of

modern music, and his influence is supreme in

such different composers as Beethoven, Schu-
mann, Chopin, and Wagner (qq.v.). In wealth
of harmonic resource Bach was at least a
century ahead of his time, and only recently
have the inexhaustible vitality and suggestive-
ness of his works been fully appreciated.
Bach's power is shown in three important
branches of composition— as a choral-writer,
as an organ-composer, and as the precursor of
the important modern developments in piano-
forte style and pianoforte playing. Bach's great
choral-works are the two settings of the
'Passion according to Saint IMatthew' and
'Saint John,' the 'B minor Mass,' the 'Christ-

mas Oratorio,' and innumerable church can-
tatas. Words are entirely inadequate to

describe the sublimity and pathos of these
stupendous cathedrals in tone. In the words of
Schumann "music owes almost as great a debt
to Bach as religion owes to its Founder."

To the general public Bach is best knov/n
by his organ-compositions, Preludes, Fugues,
Toccatas, Fantasies. Choral-Preludes, etc., and
as an organ composer no one can even be
mentioned in the same class. These works are
all remarkable for their variety of construction,

for their free, untrammeled use of every
possible contrapuntal device, and notwithstand-
ing their intricacy, for the complete subordi-
nation of friere learnincr to the needs of a per-

sonal expression of mood. Bach's most im-
portant work for clavier— the pirototvpe of

our modern pianoforte— is the 'Well-tempered
Clavichord.' This work, in substance a set of
48 Preludes and Fugiies (in all the major and
minor keys), took its name from the new
system of tuning, largely originated and
sanctioned by Bach, by which all keys became
of equal importance, and modulation was made
possible into remote tonalities. The 'Well-
t^rnpered Clavichord,' often called the mu-
sician's Bible, represents not only the essence of
Bach's genius, but contains within it the seeds of
the whole growth of music since that day. In
strong distinction to the somewhat local influ-

ence of Handel, the leading composers of every
nation, Italy, France, Germany, America, etc.,

have taken Bach as their model and have stated
unmistakably that they have based their work
on his. Other notable compositions of Bach are
the French and English Suites, the Chromatic
Fantasie and Fugue and the Two and Three-
Voiced Inventions. Mention should be made of
the Orchestral Suite in D, of the Sonatas for
Violin and 'Cello, and of the celebrated
Chaconne for violin solo.

Between the culmination of the vocal style

of Bach and Handel and the development of
modern instrumental music there was an
interregnum, a period of overlapping tenden-
cies, and of experimentation as to what the
course of music should be.

Sebastian Bach himself said in the latter

part of his life that musical taste had altered
wonderfully and that the old music no longer
sounded good to the ear.

Among many worthy names, two are of real

prominence. Gluck (q.v.), (1714-1787), will

always be honored as the first reformer of the
opera, and although his best works, 'Iphigenia
in Aulis' and 'Iphigenia in Tauris' were
written to French libretti and brought out in

Paris, the peculiarly Teutonic characteristics of
the man, his sincerity, his courage and unerring
instinct for dramatic truth were the animating
causes of his reforms. To carry them out
Gluck needed all the strong physical and mental
qualities which came to him from his peasant
ancestry. Italian opera as he found it was an
artificial and undignified form of art, in com-
plete subser\-ience to the capricious whims of
singers and the vitiated taste of ignorant pa-
trons. Gluck's title to fame is the fact that in

such circumstances he set himself resolutely to

express himself in his music, and to make it

manly and sincere. His dramatic creed is ex-
pressed in the famous preface to 'Alceste.'

One of his chief canons was to make the music
subordinate to the spirit of the words,— a
principle sometimes carried so far as to make
the music lacking in beauty for its own sake.

Gluck is ri.ghtly regarded as the father of
modem opera ; his theories and reforms have
had great influence upon all opera composers,
notably upon Wagner, and his works are the
earliest which hold the stage to this day. He
was great both in impassioned and pathetic
melody and his dramatic use of the chorus
is unsurpassed. He was also the first to antici-

pate in many ways the organization of our
modern orchestra.

Emmanuel Bach (q.v.) (1714-1788"), third
son of the great Sebastian, the forerunner of
Haydn and Mozart, is important for his contri-

bution to the development of instrumental form,
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especially in music for the clavier. In fact

many of his first movements all but reach the
completely organized Sonata I-orm as found in

Haydn, lie was also an important factor in

settling the most effective manner of writing
for the clavier, i. c, solo-melodies lightly

accompanied, brilliant passage-work, etc., in-

stead of the old polyphonic style on a vocal
basis. His celebrated treatise on 'The true art

of playing the Clavier' contains the principles

which have since been developed by dementi,
Cramer, and others into the pianoforte style of
our own time.

Haydn (q.v.), (1732;? ?) is called the

Father of the Symphony and the String Quartet,
and the terni^ though a slight exaggeration, is

well deserved, for he summed up and amplilicd

the tentative efforts of the many instrumental
composers of the period. Born at Rohrau in

Austria, near the Hungarian frontier, his peas-

ant origin and his life-long contact with the
common people and witli rural life must be
kept in mind in estimating his music. Much
liglit has been shed upon the causes of Haydn's
peculiar genius by the researches of a Croatian
scholar. Dr. Kuhac, who has shown conclusively

that Haydn was of Croatian stock. Tlie evi-

dent and pervasive signs in Haydn's music of
light gjpsy dance rhythms and of folk-songs
are thus accounted for. His earlier years were
of intense hardship and his musical education
due almost entirely to his own efforts. Finally
lie came in 1761 under the patronage of the
Estcrliazy family in Hungary — a post held
uninterruptedly for 30 years, in which Haydn's
status was typical of the musical patronage
in vogue at that epoch. The most prominent
external events of Haydn's life were the

two visits to London in 1791 and 1794 at the

invitation of the violinist Salomon. For these
occasions were composed the 12 "Salomon
Symphonies" which include Haydn's best work
— t'.ie 'Surprise.* the 'O.xford,' etc. Haydn
received tlie degree of Doctor of Music at Ox-
ford and also became acquainted with the vocal
siyle of I landel, which influenced him in the
composition of the 'Creation' and the
'Seasons,' those remarkable works of his old
age. Haydn, a distinctly uneducated man, but
one of great musical concentration, was just

suited to organize the tunes and rhythms of the
people into coherent forms of art. In move-
ments in the so-called Sonata Form his estab-

lishment of the second theme and free treatment
of thematic development were organic changes
of the greatest moment. To the old three-

movement Sonata or Symphony with its

mechanical contrast of fast, slow, fast, Haydn
added the Minuet, in which his fondness for

light graceful rhythms and spirit of playful

humor found free scope. The modern String
Quartet owes almost more to Haydn than the
Symphony. His String Quartets contain his

most vital and lasting work and show his

inexhaustibly fertile invention in varied
rliythms and in the individualizing of the instru-

ments. 1 laydn's music is noted for its cheer-
fulness and dainty .grace, and though it seldom
rises to a high level of dignity, bids fair to be
immortal as a genuine expression of the
optimistic sunny temperament of tlie man.

Mozart (q.v.), (1756-1791), a most prolific

fcenius, worked in every form of musical art

known to his time; his significance however
(from the standpoint of historical development)
lies in his symphonies, his string quartets and
rllied forms, and most of all in his operas.
Born at Salzburg, the son of Leopold Mozart,
a famous violin teacher, the first 25 years of his

life were chiefly spent in professional tours. His
marvellous precocity both as composer and
executant is well known. In 1772 he became
music director at Salzburg, but unable to endure
the galling system of patronage went in 1781 to

Vienna, where he continued to pour forth

masterpieces until his tragic death, largely

brought on by poverty and hardship. He was
buried in a pauper's grave. Mozart is the
supreme example in history of the inborn
spontaneous musical temperament, and his

wonderful gifts were supplemented by a perfect

mastery of the technique of his day. In some
ways !iis music is more Italian than Teutonic,
and though often limited in depth of expression,
is perfect in its beauty of melodic outline, in

its fineness of detail and in its serene purity of
sound. His works are a complete embodiment
of abstract classic beauty in distinction to the
arbitrary self-e.xprcssion of the Romantic com-
posers.

Mozart's first string quartets (1782) were
dedicated to Haydn, who greatly improved his

own symphonic style by a study of Mozart's
three great symphonies, all written in 1788. His
pianoforte Sonatas, owing to the limitations of
the instruments of that time, are often super-
ficial, but in his compositions for pianoforte
and orchestra he is virtually the founder of the

modern pianoforte concerto.

Mozart's most vital influence is felt in his

operas. In no way a reformer like Gluck, he
accepted the existing Italian models, but
through sheer power of musical beauty and
wonderful dramatic characterization he created
the greatest operatic works of his century,
which to-day are still full of life. The most
important are 'Don Giovanni,' 'Figaro' and
'Cosi fan Tutte.' The operas written to German
words, including 'Die Entfhrung aus dem
Serai!' and 'Die Zauberfl<>te' are of historic

interest from their connection with the German
Singspiel and as forerunners of the romantic
opera of the following century.

Beethoven's (q.v.), (1770-1827) historic re-

lationship is akin to that of Bach in that he
concentrated all forms of expression then
extant, and also foreshadowed many of the
important developments still to come. His
artistic growth is to be studied in relation to his

times. His life coincided with tlie French
Revolution, with the American War of Inde-
pendence, and the German struggle for National
Unity ; the most prominent single note in his

music, the free expression of individualism, is

a definite result of the spirit of emancipation
so prevalent in both literature and political

life, and shows Beethoven's intense suscepti-

bility to all the contemporary currents of
thought. \\'ith him music ceases to be merely
an art depending for its effect upon fineness of
workmanship ; it becomes a language capable
of expressing the deepest emotions of the com-
poser and voicing the joys and sorrows of

humanity. Beethoven, of mixed ancestry, was
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born at Bonn but spent the chief part of his

life in Vienna and the neighborhood. His
study characteristics of body and mind may be
traced to his Dutch grandfather while his

intensely emotional and romantic nature came
from the German blood on the maternal side.

Beethoven's greatness depends on the perfect
equipoise found in his works of the intellectual

and emotional elements. His symphonies and
sonates embody the most carefully planned
nuisical architecture and yet are so surcharged
with emotion that our deepest feelings are
touched. In him the principle of thematic
development reached its climax : entire move-
ments were founded on some striking motive,
e g.. the opening movements of the 'Heroic'
and the sth symphonies. This method of con-
struction, b\' which instrumental music was
freed from its former diffuseness, has had great
influence on all modern composers.

Beethoven's sketch books illustrate his

method of work ; we see how an idea springing
from an emotional source was worked over,
changed, and improved, until it could stand forth
as a perfect expression of musical thought.
This concentration is shown by the fact that,

although an unceasing worker for 37 years, he
produced but 133 works, in contrast to the many
hundreds of Haydn and Mozart which are
largely in the same style.

Beethoven in variety of conception ranks
with Shakespeare. Each of his nine Sym-
phonies is unique, differing from any one of the
others. He also first revealed the possibilities

of humor in music as distinct from the light

wit and playfulness of Haydn, and in many of
his works substituted for the Minuet a move-
ment to wliich he gave the name "Schcroz."
His nature had a vein of brusquerie and irony
and this may be seen manifested in such move-
ments as the Scherzi of the 3d and 5th Sym-
phonies and in the Finale of the Sth.

Great advance in the art of orchestration is

due to Beethoven ; he studied the expressive
qualities of each instrument and first showed
the entire capabilities of the horns, clarinets,

kettledrums, contrabass, and bassons. His
imagination was distinctly orchestral, even
when he was composing for the pianoforte. In
Beethoven's works we see striking anticipations
of modern "programmistic" tendencies, witness
the frequent titles, e. g., the 'Heroic' and
'Pastoral' symphonies, the Overtures to 'Corio-
lanus' and 'Egmont' ; the sonata called <.=\dieu.

Absence and Return'. He said himself that he
generally composed with some poetic thought in

mind, and his music is often symbolic of mental
states. His favorite name was "Ton Dichter".
Since his day there has been a growing tendency
to bring instrumental music into closer touch
with external poetic thoughts. Beethoven,
though not highly educated in the modern sense,

was of a powerful, comprehensive intellect. His
disposition, a strange mi.xture of contradictory
traits, was at bottom warm-hearted and loyal.

His character was one of perfect honor. .'Al-

though thrown back on himself by his deafness
which began in his thirtieth year his music
never became morbid, but continued to sound
the notes of sublimity and spiritual exaltation.

He would not allow "destiny to drag him
down", kept a firm grasp on his lofty ideals.

the love of liberty, the brotherhood of man, and
expressed them in immortal music in his
' Heroic' symphony and in the Choral symphony,
the last movement of which is based on
Schiller's 'Ode to Joy*. Beethoven is the cen-
tral figure in the development of music. His
supreme power is manifested in his influence
over all the composers of the 19th century as
indicated in their works and recorded eulogies.

During the latter part of Beethoven's life,

I. e., the first quarter of the 19th centur>% there
were going on two most important movements
in German music, the creation of a distinctly
German opera, and the establishment of the
German Lied. The former is chiefly due to
the genius of von Weber (q.v) (1786-1826),
the latter to that of Franz Schubert (q.v.)

(1797-1828). Both these achievements had
their birth in the war of liberation waged in

art and literature against the long domination
of French and Italian standards. Weber did
not create the German romantic opera de novo.
Its origin was in the Singspiel. a fight piece
with plot and characters drawn from native
sources, copiously supplied with incidental music
often based on folk songs. Fairy tales and local

legends were also much used. Closely con-
nected with this operatic movement was the
Romantic school of poetry founded about i8oo.
Breaking away from classic themes the Roman-
ticists found their inspiration in the German
world about them, the mystery of the forest,

the charm of out-of-door peasant life, etc., and
upon such themes and other fantastic subjects
suggested by his glowing imagination, Weber
built his dramatic works. His first success was
gained during the Napoleonic invasion by some
spirited settings of Korner's war songs 'Lyer
und Schwert'. His great operatic triumphs
began with 'Der Freischutz' in 1821, that most
German of operas, the mere name of which
affords a clue to the wealth of color and fancy
displayed in the descriptive music.

\\'^eber's wounderful power of characteriza-
tion was unique at the time, and has by no
means lost its telling force to-day. He was
completely saturated with the romantic spirit

and entered in his works all the realms of fancy
thrown open by the poets. Thus in 'Euryan-
the' we are taken back to the Middle Ages,
and the days of Chivalry, in 'Oberon', brought
out in London in 1826, we hear "the horns of
Elfland faintly blowing." Weber was also of
considerable influence in his pianoforte com-
positions, as a forerunner of the "brilliant"

school of Liszt (q.v."), and others.

Spohr Cq.v.) deserves passing notice as an
associate with Weber in the romantic movement
•n opera, and as one of the great violinists of
his day. Although essentially a classicist, Spohr
often gave titles to his instrumental works.
They are lacking, however, in real poetic vi-

tality, and so are seldom heard to-day.

Schubert fq.v.), the inheritor of Mozart and
Beethoven, the last of the purely classic school,
notwithstanding the many interestin.g phases of
his .senius, must be treated here as the founder
of the German Lied (see Lied), the first of
the great group of Song Composers which in-

cludes Schumann, Franz, Brahms, and Richard
Strauss. Schubert, whose highest gift was that
of expressive melody, with an imagination
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keenly susceptible to poetic suRgcstion, lived at

just the right epoch to take full advantage of

the wealth of German lyric poetry which was
one of the results of the romantic movement.

The difference between the Lied and other

earlier forms of solo song, aria, etc., is that

no longer the music itself is the chief element,

but the word-text. Instead of setting several

stanzas to the same simple tune the composer

endeavors by continuous musical development

to suggest every sentiment and mood of the

poem. Imagination is made submissive to the

suggestivcncss of the poet. The music exists

not independently, but as a means of carrying the

essence of the poem to the soul of the liearer.

Words and music are blended in a composite

form of art, which is always enhanced by sug-

gestive pianoforte accompaniment. In the

union of these three factors Schubert was su-

preme. With few exceptions he always selected

poems of intrinsic merit, c. g.. by Goethe, Schil-

ler, Sliakespcare, Klopstock, Mullcr, and Heine;

of unsurpassed power as a melodist, he followed

each varying sentiment of the words in the most
subtle manner, and although recent composers

have enlarged the scope of the piano accom-
paniment, he first revealed its possibilities. In

illustration of tlie last point we may cite the

accompaniment to <Der Erlkiinig' and 'Anf
dem Wasser zu singen'. Schubert's genius for

instrumental music was continually growing;

indeed it was his intention to devote himself to

orchestral music. His early tragic death cut

short these fair prospects, but we have a price-

less legacy in the great symphonies — the 'Un-
finished' and the one in C major— and in the

Chamber music— notably the Quartet in D
minor. These are inferior to the best works of

Beethoven oidy in a certain lack of organic

concentrated treatment : in warmth of melody,

in wealth of tonal effect, and in boldness of

modulation they have seldom been surpassed.

Schubert's short characteristic pieces for piano-

forte, such as the 'Impromptus', 'Moments
Musicales', Waltzes, etc., are unique in style

and of great interest in that they opened the

way for the short lyric forms in modern litera-

ture. Witness the pianoforte compositions of

Schumann. Mendelssohn, Grieg, and Brahms.
In i8,w. two years after the dcatli of Schu-

bert, began tlie career of Schumann Cborn in

1810), the most prominent— together with his

great contemporary, Berlioz (q.v.)— of the

romantic composers in the realm of instrumen-

tal music. In Schumann we have a unique per-

sonality, intensely subjective and of deep poetic

feeling—"the greatest musical thinker since

Beethoven" according to Liszt. Manifesting

very early a strong love for the imaginative

poets of the period, notably Jean Paul Richter

Cq.v."), Schumann definitely moulded his music
in accord with poetic ideas, and with his great

literary gifts, became the frrmulator of the

romantic idea in the entire musicil thought of

the time. Up to 1840 Schumann's chief work
was his pianoforte compositions. These al-

though in small form, from the novelty of their

style, and their exquisite fancy, began a now
epoch in pianoforte music. These pieces all

have titles. 'Papillons', 'Xachtstiickc', 'Fan-
tasiestitcke', etc., and indicate with delicate

touches of romanticism the moods which the

music is to symbolize. In his larger piano-

forte works, the two Sonatas, the Fantasie in

C and the Etudes symphonique, the defects as
well as the merits of the school are apparent.
Together with a wealth of invention there is

often a lack of balance and unity. The ro-

manticist always teems witli emotion; whether
he succeeds in impressing this on the hearer by
means of music is quite another question.

In 1840, the year of Schumann's marriage
with Clara Wieck, most of his wonderful songs
were composed. In some ways these surpass
even Schubert, especially in delicate treatment
of subtle shades of meaning in the poems and
in variety of piano accompaniment. Many of
his most inspired songs are set to poems by
Heine. In his four Symphonies, Schumann was
of unequal power, and opinions vary as to their

permanent worth. There is no doubt of the
warmth and variety of the original ideas, but
sustained development is often lacking and the

orchestration leaves much to be desired. By
far the strongest of the symphonies is the sec-

ond in C major in which the Adagio with its

poignant pathos readies a high point of emo-
tional expression. The fourth sympliony is

noteworthy for experiments in a moi-c plastic

treatment of the conventional symphonic form.
Schumann's vocal works, though unequal, con-
tain much fine inspiration — the most sustained

is 'Manfred'. Schumann's literary labors in

founding 'Die neue Zcitschrift fiir musik' in

1834 must not be overlooked. His critical writ-

ings with those of Berlioz and List have revo-
lutionized musical taste and established new
ideals.

Mendelssohn (q.v.) (1809-1847), Schu-
mann's contemporan,', although classed with the
German school from the style of his works is,

strictly speaking, outside the Teutonic line, as

he was of Jewish extraction on both sides.

Franz Liszt (q.v.) (1811-1886), although
likewise not of pure Teutonic blood—his father

was a Hungarian — is of far greater import-
ance, not only for his intrinsic powers as com-
poser and pianist, but for the stimulating in-

fluence he has had upon the musical culture of
the day. Any sketch of Liszt must be inade-

quate, and is to be supplemented by reference

to the vast amount of biographic and critical

literature connected with him and his tendencies.

He is one of the compelling forces in music of

our times. The greatest pianist the world has
ever seen, the modern school of pianoforte play-

ing is largely derived from him. In his piano-

forte compositions many new elements were in-

troduced in rhythm, harmony, freedom of form,
and pure pianistic effect. In many of these

pieces a strong Hungarian, gypsy element is

found. In his orchestral works Liszt is a firm

adherent of the programme school, agreeing
with Berlioz as to the descriptive value of music.

His two great symphonies, the 'Faust' and the

'Dante' are unique works in their subtle musi-

cal characterization and in their beauty of

orchestral tone-painting. In the 'Symphonic
Poem' an entirely new form was contributed,

one which has had far-reaching consequences
not yet exhausted. A symphonic poem is a

work in a single movement in which the classic

sonata form is abjured and the entire structure

and stvle of treatment are made subservient to
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the guiding spirit of the poetic subject. Of
these works the most famous are 'Orpheus',

'Tasso', 'Mazeppa', and <Les Preludes'.

Liszt was also a prolific vocal composer and
his Masses and Oratorios of 'Saint Elizabeth'

and <Christus> contain many noble thoughts.

His solo songs are of rare distinction. Liszt's

rank as a composer is still hotly debated and
cannot yet be settled. His influence was cer-

tainly many-sided, as composer, critic, con-

ductor, and teacher. From the loftiness of his

ideals and the generosity of his_ character he

has done an inestimable service in raising the

standard of music in the eyes of the world.

His championship of the dramatic reforms of

Wagner is an inspiring chapter in the annals of

art.

The comparative youth of modern music and
likewise its continuity of development is stril<-

insly shown by the fact that the birth of

Wagner in 1813 is within four years of the

death of Hayden in 1809. The mere name of

Wagner provokes a wide range of discussion,

but though to the specialist he may be of in-

terest as a philosopher, a writer on esthetics,

and a sociologist, by the general public he is

admired as the founder of the music-drama,
and as a mighty musician. Considerable harm,
in fact, has been done to Wagner's rnusic by
the metaphsical speculation in which his rabid

admirers have tried to submerge it. "I require

nothing from the public" writes Wagner to

Liszt "but healthy senses and a human heart".

Surely he may be taken at his own word in an

estimate of his works. Wagner's reforms may
be briefly summarized as follows: (i) to make
the opera a serious and uplifting form of art

instead of a mere passing amusement ; (2) to

treat in his dramas subjects which had moral
and intellectual value; and (3) to combine all

the factors, poetry, music, action, and scenery

into a homogeneous means of direct influence

upon the emotion and intellect of the hearer.

Wonderful as was Wagner's growth in
_
origi-

nality, his early works show distinctly derivative

influence. Brought up in the shadow of the

theatre, his inborn dramatic instinct was
strengthened by an early acquaintance with the

works of Shakespeare. Goethe, and Scliiller,

while on the musical side he became familiar

with the operas of von Weber and the instru-

mental works of Beethoven, many of which he

had copied out in score before his eighteenth

year. The real Wagner begins with 'Der
Fliegende Hollander.' In this, notwithstand-

insr traces of French and Italian influence, the

eff'ort toward dramatic and musical unity is

apparent. 'Tannhauser' and 'Lohengrin' are

transitional works in which we find certain sur-

vivals of conventional opera, together with
prophecies of the highly developed, later style.

In his mature works. 'Der Ring.' 'Tristan.'

'Die lyieistersinger.' and 'Parsifal,' traditional

forms, the aria, the set chorus, etc.. are entirely

renouced, and the growth and form of the

music are derived from the spirit of the text.

Richly accompanied recitative makes up the

body of the work. The melody is composed
poetically and. to use Wagner's term, is "end-

less." running sometimes through a whole act

without a break. The expansion of the de-

scriptive powers of the orchestra reached a

climax in Wagner. His power as a musical
scene-painter is incontestible. Building on the

work of von Weber, Berlioz, Meyerbeer, and
Liszt, he evolved an entirely new orchestra

boundless in wealth of tone-color and in power
of emotional appeal. In fact, the chief beauty
is often in the instrumental part and the vocal

melody is at times rather crudely plastered upon
this. As a discoverer of new harmonic effects

and as a contrapuntist, Wagner ranks with
Bach and Beethoven.

One of Wagner's organic changes was the

use of' "Leading INIotives." These are not mere
musical labels with fantastic names— this con-
ception is due to the misguided Wagner com-
mentators,— but musical epitomes of the chief

characters and the important objects in the
drama, e. g., 'Wotan,' the 'Sword.' 'Fire,' etc.

By their use the music though plastic becomes
highly organic. Wagner himself says it is the

thematic development of Beethoven expanded
and used for dramatic purposes.

Not the least feature in Wagner's operas are

the scenic effects. He revolutionized the art of

stage mounting. Such scenes as the Grail

Castle in Parsifal and the final scene of 'Die
Walkiire' have never been surpassed. Wagner's
pen as a literary man was ever busy. His writ-

ings are collected in 10 large volumes. The
essays 'On the Art of Conducting' and on the
S\Tnphonies of Beethoven are noteworthy.

The position of Brahms (q.v.) (1833-1897),
in modern music is remarkable in that by tem-
perament standing apart from two of the main
tendencies of the times, the operatic and the

programistic. he made free use of the polyphony
of Bach and the classic forms of Beethoven
to voice his own individual message. A man of

singularly deep and simple human feeling,

—

what strikes us most in his music is its emo-
tional wholesomeness. Never morbid, hysterical,

or theatric, Brahms' compositions in their broad
impersonality make the impression of a w-ork of

nature. With the exceptions just noted, Brahms
has worked in every field of modern art. His
pianoforte music, with its complexity of rhythm
and its subtle harmonic tissue, is distinctive and
novel. His songs in their consumate blending

of poetic sentiment and musical expression are

the most perfect since Schumann. The cham-
ber-works for strings alone or for various com-
binations of instruments contain some of the

noblest thoughts ever uttered in that form.

Brahms' four symphonies are comparable with

those of Beethoven in their variety and latent

strength. Each has its own peculiar atmos-
phere ; Brahms has not written oue symphony
in four parts. His 'German Requiem' is one
of the grandest compositions of modern times.

Debate is still going on as to the final

position of Brahms. To some he seems aus-

tere, lacking in emotional warmth : to others

he represents all that is truest in music. He is

certainly one of the few since Beethoven to

sound the note of sublimity. His musice is

Mikonic in its dignity and repose. Such
qualities may w-ell be considered lasting in

music.

Since Wagner and Brahms the German
scliool has been most prolific, .\mong others.

Wolff, Schilling, Huber, Mahler, Humperdink,
Weingartner, and Reger (qq.v), are prominent.
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Most important of all lioucvcr is Richard
Strauss (q.v. ) (18O4), who has carried the pro-

pranime luclhod to uiidreaincd-of lengths. In
technical resource Strauss is undoubtedly the

greatest master of the orchestra who has yet

appeared. In his great symphonic poems 'Don
Juan,' 'Tod und Verklarune.' 'Also sprach

Zarathustra," and others, by utilizing and ex-

pounding the discoveries of Berlioz, Liszt, and
Wagner, he has produced orchestral effects of

brilliance and sonority which are unparalled.

Strauss is also a comooser of prodigious contra-

puntal skill, and his works are marvels of musi-

cal architecture. In fact so audacious is the

use he makes of his descriptive and realistic

powers that music seems to be changing its

entire nature. The controversy rages about
him and his tendencies as violently as in

former times about Wagner. It would be
premature to forecast Strauss' permanent
rank. Whatever else he has done he has
weakened the former assertion that music
has no power of definite portrayal. So won-
derful are his effects of musical symbolism,
that music just stops short of being articulate.

Such vast works as 'Ein I Icldcnicben' and
'Don Qui.NOte> have emanated from the most
daring musical imagination of our time, and
embody tendencies whic'.i cannot be ignored.

Music no longer exists primarily for its own
sake, but as a means of descriptive expression

for whatever philosophic or psychologic scheme
the composer mav have in mind. Strauss has

also written in the smaller forms with distinct

success, piano nieces, chamber music, etc. His
songs are in direct contrast to t'.ie complexity
of his orchestral works and abound in simple
and yet characteristic melody. Strauss' three

operas, 'Guntram,' 'Fcuersnoth,' and 'Sa-
lome,' are laid out on the broadest lines of any
eince Wagner.
A closing word must be said about the great

array of critics biogranhers, historians, and
teachers which Gcrm.uiy has produced. Such
men as Jahn. Spita, Pohl, and Chrysandcr in

their well-known biographies ; Ehlcrt, Hans-
lick, and -Ambros as critics: llaupt, Jadassohn,
Rhcinbcrgor, and Riemann as theorists and
teachers have had world-wide influence and
ar< largely responsible for the fact that Ger-
manv is still the chief centre of a compre-
hensive musical activity.

BihHografhy.— Ambros, 'Gcschichtc der
Musik' ; Dickinson, 'The Study of the History
3{ Music'; Eitner, 'Quellcn-und Ililfswcrke
Hcim Studium der Musikgeschichtc' ; Ellis, tr.,

'Wagner's Prose Works' ; Finck, 'Tlie Life of
Wagner' ; 'Famous Composers and their

Works' ; Grove, 'Beethoven and his nine sym-
phonies' ; Grove, 'Dictionary of Music';
Hadow, 'Studies in Modern Music' ; Iland-
buch der niusikalischen Littcratur' ; Henderson,
'How Music Developed'; Ilclmholtz, '.Sensa-

tions of Tones' ; Krome, 'Die Anfangc des mu-
sikalischen Journalismus in Deutschland' ; T.a-

vignac. 'Music and Musicians'; Mason, 'Bee-
thoven and his Forerunners'; Naumann, 'His-
tory of Music' ; Newman, 'Gluck and the
Opera,' and 'Musical Studies': 'Oxford His-
tory of Music'; Parry, 'Evolution of the Art
of Music' ; Riemann, 'History of Music,' and
'Praludien und Studien

;
gesammelte Aufsiitze

7ur Astlutik, Thcnria und Gcschichtc der

Musik'; Ritter, '.-Mlgcmeine illustrierte En-

cvklop-idie der Musikgeschichtc' ; Rowbotham
'The Troubadours and Courts of Love.'

W.SLTER R.WMOND SPALDINC,

Assistant Professor of Music, Harvard Uni-

Z'crsily.

9. Germany—History of German Religion.

The earliest religious ideas and forms of

worship among the ancient Germans have been
the object of scicntilic study since the epoch-
making work of Jakob Grimm (n.v.) (d. 186,?),

but so far wMthout such generally accepted re-

sults as give confidence in their correctness and
completeness. The Germans appear to have
shared the religious conceptions of the great

"Indo-European" family, to which, in the

absence of entire certaintv as to their origin,

we continue to assign them. Their religion

thus presents, at the time when they first enter

into the field of historical inquiry, the aspect

of a well-dcvelopcd mythologv.
Beginning presumably with a simple rever-

ence and dread for the beneficial and harmful
forces of outward Nature, they had advanced
with a more highly developed social organi-

zation to a more elaborate system of personal

deities. Three central ideas seem to have been
common to the several tribal groups into which
the people thought of themselves as divided.

The god of War (Thiu. Thiwas), the god of

the Storm (Wotan, Odin), and a goddess of
Fertility (Freya) appear in a variety of forms
and have their history of local adherence, of
diffusion, and of adoption. These figures are

distinct enough to have left their names on
days of the week and to have attracted the
attention of Roman observers. In the de-
scriptions of Cresar and Tacitus they appear
respectively as Mars, Hercules, and Isis, so that

we may he quite sure that at the beginning of

our era these principal figures had taken on .i

fairly definite shape. Thev were accomnanied
by a world of secondary mythological crea-

tions, spirits of the air, the forest, and the

stream, giants, dwarfs, and other half-human
personalities. Later, and especially among the

Teutons of the far north, there was added the
conception of a cosmos created out of nothing,
and, as the climax of the system, appears an-
other equally vivid notion of an idtimate

cataclysm in which gods and universe alike shall

be overwhelmed.
In their dealings with the unseen power*

the Germans seem not to have evolved or
needed any formal ritual in the hands of an
organized, mediatorial criesthood. The chiefs

of the family or the tribe performed the neces-

sary sacrifices by which the favor of the gods
was propitated or their wrath averted. No
theology or speculative development of these

original simple ideas was ever reached. The
whole system bears the marks of a fresh, vigor-

ous, and spontaneous expression of intimacy
between conquering freemen and the divine
governance under which they lived. The con-
flicts of the gods, their spacious repose in Wal-
halla, reflect the ideals of a race which from
our earliest glimpses of it appears in a slow
but steady movement upward toward higher
levels of social, economic, and spiritual

experience.
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Thus equipped the Germanic peoples enter

upon their fateful contact with the Romans.
In the course of this contact, whether in the

form of Roman military or commercial visits

to them, or in their own military service in the

Roman armies, they may have undergone a

species of religious disintegration such as often

accompanies profound changes of national ex-

perience. The ancient gods of the tribe could

not long maintain their hold on the affections

of a people whose tribal life was shattered to

its foundations by the manifold reactions of the

Roman culture. It was probably this weaken-
ing of the ancient ties of religion that combined
with tlie more obvious political motives to

bring about the transition to Christianity.

It is an undoubted fact that all those Ger-
man tribes which left their ancient homes
beyond the Rhine and the Danube and moved in

mass southward and westward on to the lands

of Rome had already at the time of this occu-

pation become converted to the religion of

Christ. The process of this conversion is,

however, almost entirely obscure. Among the

Greek and Roman populations Christianity had
made its way for three centuries, wholly by
the method of individual conviction, and even
during the 4th century, after the weight of

imperial pressure had been added, the same
process had gone on. Christianity had made
its appeal to these highly developed peoples as

a system of thought and as a rule of life. To
the uncultured and intellectually undisciplined

Germans such an appeal seems obviously im-
possible. They encountered Christianity long
after it had entered upon its institutional

stage. They met it as one of those gov-
ernmental agencies by which Rome seemed
to have grown great, and adopted it as a new
means of greatness for themselves. Once
adopted they clung to it with unshaken loyalty

and gradually came to understand its spirit.

Further these same peoples.— the migrating
tribes in stricter sense, including the Visigoths,

Ostrogoths, Burgundians, Vandals, and Lom-
bards —-were all converted to the Arian form
of Christianity, that form which was con-
demned by the first General Council at Nicsa
(325), but which continued during the next
two centuries, under various disguises, to main-
tain a powerful hold on Eastern speculative

thought. Attempts have been made to show
that this doctrinal divergence of the Germans
is to be accounted for by some spiritual affinity

between their mental attitude and that of the

Arian agencies throu.gh which they received

the new faith. It does not, however, seem
likely that it is to be explained on any intellec-

tual grounds whatever. Their conversion took
place mainly from the East at a time when
Arianism was dominant at Constantinople, and
it was altogether in accord with their stage of
religious culture that they should take what
was offered them without nice discrimination.

Later, long after their settlement in their

respective homes on Roman soil, such of these

tribes as survived changed their form of
Christianity to that which had then, imdei the

leadership of the bishops of Rome, come to be
dominant in the western world. But one
really striking figure emerges out of the obscu-
rity of this period, that of Ulfila the Visigoth,

whose translation of the Hebrew and Chris-

tian Scriptures from Greek into a written

Gothic language which he himself invented for

tlie purpose remains the most important docu-

ment of the conversion, precious alike to the

theologian and the philologist. A copy written

in silver letters upon purple parchment and
known as the "Silver Codex" is in the library

of the University at Upsala, Sweden.
Quite similar in motive and process, but

infinitely different in result, is the conversion
of those Germanic peoples which did not

abandon their ancient homes, but remaining
rooted there sent out branches to overspread
the more or less Romanised lands of Gaul and
Britain. The Anglo-Saxons, coming over into

England from about 450 onward and striking

upon a Christianized Keltic population not
greatly superior to them in culture, early

developed a race antagonism which prevented
any effective reaction upon themselves. It

was not until the close of the 6th century that

they were visited by missionaries sent out
directly from Rome by Pope Gregory I and
converted to Christianity under the Roman
form. Their attitude toward it seems to have
been the same as that of their brethren of the

lower Danube two centuries before. They
accepted it at the bidding of chieftains who
saw in it a means of sharing in the larger life

represented to them by the name of Rome.
A generation later Anglo-Saxon Christianity

was undoubtedly promoted by Keltic missionary
activity in the North. The Anglo-Saxons appear

to have been quite uninfluenced by their Teu-
tonic neighbors and kinsfolk across the Channel,

the Franks, whose conversion had taken place

almost a century before.

The elements of the story in the case of the

Franks are again much the same : a heathen
king (Clovis) married to a Christian Germanic
wife, to whom freedom of worship has been
guaranteed, a series of persuasions all based on
the superiority of Christianity as a working
religion and finally a dramatic event, tiie

victory of the Frankish host over a heathen
enemy, and then a tribal conversion with

wholesale baptism. In the account of these events

wholesale baotism. In t.ie account of this event

written a hundred years later by the bishop

Gregory of Tours, the gods of Clovis are

described in Roman terms, as Jupiter, Her-
cules, etc., so completely had the sense of dis-

tinction among heathen religious .systems dis-

apneared from the Christian consciousness.

The decisive incident in these two northern

conversions was that they were made into the .

fellowship of the Roman Catholic Church and
thus determined for the future the religious

allegiance of those two Gemanic races which
^

were destined to survive or to incorporate the.

rest. In the furious struggles for power among
the Merovingian successors of Clovis, the

Church appears as the one civilizing and
humanizing agency in a society that seems to

be on the verge of complete disintegration.!

Yet even its influence was fitful and ineffective.

The Roman bishopric, involved in a life and
death struggle with German Arian invaders

and with the revived activity of the Eastern
Empire in Italy, was unable to offer to the

West the unifying force it needed. The great

efforts of Gregorv I in this direction do not
seem to have had permanent results in placing
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thi church of Gaul on a solid basis. It was
reserved for the newly established power of the

Carolingian Majors Domiis. especially the sons

of Charles Martel, about the middle of the 8th

century, to reorganize the l-Vankish Church on
the two-fold foundation of national control and
papal supervision.

This alliance of the Prankish state with the

Roman power was strengthened by the effect-

ive work of the Anglo-Saxon Winfried, who
under his Latinized name of Boniface became
the active agent of both in the definite estab-

lishment of the Roman church system in Ger-
many, lie was made luit Archbishop of

Mainz and was the founder of tiie monastery
of I'ulda in 1 lessen, long to be the most im-
portant outpost of Franco-Roman Christianity

toward the still heathen Sa.xons and Frisians

lying in the vast lowlands of the North from
Rhine to Elbe.

The contcmporr.rii' accounts of the long
conflict in Charlemagne with the Saxons shows
them at practically the same stage of civili-

zation as were their kinsfolk in the narrative

of Tacitus "00 years earlier. Still almost un-
touched by Roman influences, they resisted with
heroic courage every attempt to impose upon
them Frankish supremacy and Roman religion.

Their final defea and incorporation into the

political scheme of Charicmagne was by far

the most important contribution yet made to-

ward the upbuilding of a distinctively German
Christianity. So complete was this process of
assimilation that when, about a hundred years

later, one of their own historians tells the story

of their conquest, the tribal point of view is

almost wholly forgotten ni the pride of the

writer over the delivery of his people from
the bonds of a degrading superstition. Epis-

copal centres were established at Mindcn,
Paderborn, Verden, Bremen, Osnabriick, and
Halberstadt, and were henceforth maintained
as bulwarks of the Church against the still

rampant heathenism of Scandinavia and of the

Slavic peoples beyond the Elbe. From an early

day the bishoprics of Germany snared with
other landholding interests the character of

territorial lordships, closely identified with the

soil, loyal to the vast Roman ecclesiastical

svstem of which thev formed a noteworthy
part, but primarily German in character and
sentiment. In the strugeles for power in the

Qth century amonp- the local chiefs the support

of the great bishops was indispensable, and
they come out in the loth century firmly es-

tablished as the equals of the highest among
the lay lords, and even superior to many of

these in the wide range of their influence and
the security of their landed revenues.

With the definite organization of Feudalism
(q.v.), after the break-up of the Carolingian

system they enter into the scheme of this newly-
constructed societv as in some ways its most
important units. Their selection is so largely

influenced by the kings, whenever these chance
to be men of weight, that the bishops come to

be thought of as a kind of royal officials, and
from this close association with temporal
affairs come those often well-founded charges

of worldliness which are the moving cause of

the clerical reform movement of the ilth

century. In this movement for the betterment

of society through an increased emphasis on the

ascetic life Germany took less active interest

than those southern regions, notably of France,
in which it originated. German monasticism
had from the beginning an eminently practical

character. Its work had been largely that of
the pioneer in a new country, developing in-

dustry by the improvement of the land and
cultivating learning in the comparative security

of its protected life. On the whole we hear
little of the corruption that had often led to

serious outbreaks against the monastic system
in the South. The leading abbacies in the
houses for women as well as for men were
often filled by members or intimate connections
of the royal families, and such persons, as

for example, the abbots of Fulda, Saint
Gallen. or Reichenau. take their place alongside

the bishops as feudal princes. Also their

appointments, like those of the bishops, was
greatly influenced by the policy of the govern-
ment.

It is largely this close identification of the
higher church ofl^ces with the royal power that

leads to the most important struggle of the
Middle Ages, the Wars of the Investiture

(1075-1122). The direct issue in that long
conflict was whether the German Church was
to continue in its former intimate relation to

the German king or was to become, through
the process of the papal investiture, subject to

a foreign political control. The outcome, as
expressed in the Concordat of Worms (1122),
was in appearance a compromise based upon a
division of the temporal from the spiritual

powers of the episcopate ; but in reality reso-
lute kings continued afterward, as before, to
bring pressure upon the hig.ner clerical appoint-
ments. During this period it is the Holy
Roman Emperor of the German Nation who
stands forth as the spokesman of all tem-
poral powers against the aggressions of his

colleague in the administration of the Chris-
tian world of the West, the successor of Saint
Peter. The conflict is mainly political on both
sides, but political ideas were during the

strictly medixval period hopelessly entangled
with religious claims. The defeat of the

imperial power in its eflforts at aggrandizement
m Italy was an advantage to the greater
clerical powers in Germany as it was also to

the territorial lords. From the middle of the
13th to the middle of the 14th century Germany
passed through that development of almost in-

dependent principalities which was guaranteed
by the Golden Bull of 13.S6. The control over
the clergy formerly exercised by the emperor
passed thus into the hands of a group of
princes with whom the central power of the
Church has henceforth to deal. During the

Conciliar period (1408-1448) it is thev who
present schemes of reform for the action of
the Councils at Constance and Basel, and who
enter into Concordats with the Papacy of the
Reaction after 1448, by which it was hoped that

the ever-increasing complaints against clerical

abuses might forever be laid to rest.

The agitations of the Conciliar period, how-
ever, especially in Germany, had driven men
into deeper reflection upon the actual sources
of authority for religious faith and practice.

Three directions of thought were thus stimu-
lated which were to move on side by side into

the full current of the Protestant Reformation.
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These were the "evangelical," the mystical, and
the intellectual. ( I ; The lirst of these

found its support in the doctrines of VVicliffe

in England and Huss in Bohemia in regard to

the ultimate authoritv of Scripture. Whatever
in the thought or in the institutions of the

Church was not plainly to be discovered in

these original documents of Christianity was
open to criticism and ought at least to be in-

vestigated. If not clearly deducible from
Scripture it ought to be reformed. (2) The
mystical tendency of German thought was a
reaction against the overgrown institutional-

ism of the later mediseval Church. If it was
true that the absolute comprehension of God
and the complete identification of the devout
soul with Him was possible through a process

of individual discipline, then obviously the

importance of all ecclesiastical mechanism
was proportianately reduced. A formal priest-

hood might come to be rather an obstacle than

an aid to the highest attainment of religious

certainty. So also, the most elaborate demon-
strations of scholastic ingenuity were made
imnecessary by this direct process of spiritual

illumination. (3) The purelv intellectual ele-

ment came, in Germany, with the general

awakening of the spirit of inquiry in the Revival

of Learning. The serious northern mind turned

at once awaj' from the frivolities of mere in-

tellectualism to its bearings upon the vital

problems of religion. The principle of "com-
mon sense" found for the first time its appli-

cation to religious as to other questions.

Especially was this true in the field of textual

study and criticism. The German Johann
Reuchlin Cq-v.) (d. 1522) was the first to

break through the barrier of ignorant super-

stition that had prevented the study of
Hebrew. The German Erasmus Cq.v.) was
the earliest scholar to approach the Greek New
Testament in the true scholarlj' spirit.

On this threefold foundation of scriptural

authority, direct spiritual insight, and the right

of the human intellect to work out its own
conclusions, the German Reformation built up
its defense against the institutionalism of the
mediaeval church system. Its central doctrine,

the Justification by Faith, was the expression,
crude though it might be, of that harmony
between the righteous soul and the order of a
divinely governed universe, which had ever
been the truest ideal of Christian thought. Its

emphasis on the idea of individual sinfulness,

exaggerated as it may now seem, was the
necessary counterpoise to the equally exagger-
ated laxness in the existing methods of dealing
with this never-ending problem. The outward
success of the German Reformation was largely

due to the skill with which its leaders, notably
Luther (q.v.), succeeded in avoiding the logical
extremes of doctrine into which a radical wing
under the lead of Thomas Miinzer (q.v.) and
others sought to force them and also to the
clear insight which led them from the first to

identify their cause with that of the indepen-
dent territorial princes. By this eminently
conservative and constructive policy they were
able to give to their work a distinctively

national character, to ensure it against attack
from without and thus to make it the starting

point for still further advance.

Under the protection and hence to a cer-

tain extent under the direction of the several

governments Lutheranism acquired during the

i6th and 17th centuries a rigidity of form and
of doctrine apparently no less dangerous to the

free movement of human thought than the

system it had supplanted. The doctrine of
scriptural authority endangered bj- an inevitable

freedom of interpretation was pushed by one
wing to an extreme of literalism which could
end only in self-destruction. The doctrine of

the "enslaved will," strengthened by the re-

action of Calvinistic predestination, was in

danger of hardening into an unchristian fatal-

ism. From these dangers Germany was saved
by the growth, first, of a healthy, humane
spirit, such as had always served to modify the

severity of Luther's theology, and, second, of
a new philosophy or method of thought, which
gave an ever-widening scope to the exercise of
plain human reason. Luther himself had
indeed laid the foundations deeper and broader
than he knew when he had declared that he
could be convinced of error only by "Scripture

and plain reason." If these two were to have
equal rights in determining religious truth it

must follow of itself that reason should be
applied to the interpretation of Scripture.

This is the special service of Germany in

the field of modern religious thought : to have
given to the accepted doctrine of Christianity

a form that might make it acceptable to the

modern world. The key-note is sounded in

the writings of Gotthold Ephraim Lessing
(q.v.), and this the more clearly because
Lessing had no formal system of philosophy
to offer, but approached this subject as he did

all others from the point of view of the free

human spirit working on the divine mysteries
in virtue of a divine element within itself.

Especially he demanded in religious matters
the widest possible use of the critical method,
the freest investigation into the original

sources, in short, the treatment of the Bible as

a collection of literature produced by human
means and therefore subject to the same rules

of criticism as all other human productions. In

so far Lessing stood on the same ground as the
English Deists of the previous century and
their French followers, Voltaire and the
Encyclopedists ; but Germany was not ready
at once to give up its adherence to formal
Christianity. As it had escaoed the frivolity

of the Renaissance, so it sought to avert the
frivolity of "enlightenment." It demanded a

principle of thought by which it could rec-

oncile the right of the thinking mind with
what seemed to be the essential things in the
inherited religious system.

This solution is the special contribution of
Immanue! Kant (q.v.) (d. 1804). Others had
struggled to find an expression for the idea

that our reason may accept anything that is

not above it, provided only it be not called

upon to accept anything that is contrary to it.

Kant analysed the nature of Reason itself and
found a distinction between pure reason which
could never penetrate into the supernatural
and a "practical" reason to which the absolute
moral law is revealed. Through this principle

it became possible to give new interpretations
to the formal doctrines of Christianity. The
intense emphasis thus laid upon the thinking
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individual as the final authority could not fail,

however, to produce in Germany, even among
most serious thinkers a grownig indifference to

the formulas oi faith and to tlie institutioiis

that had come to represent them. Out of this

comparative indifference to formal dogmas

ftrcw the two directions of religious life and

thought which have specially characterized

Germany to the present day. Pietism (q.v.),

the emphasis upon an overstrict personal

morality as the only real condition of religious

satisfaction had already found its chief ex-

pression at the University of Halle under the

teaching of Spener (q.v.) (d. 1705). and
Francke (q.v.) (d. 172"). It was profoundly

modified by the new philosophic impulse, but

it had sunk too deep into the character of the

German people to be easily removed. On the

other hand Rationali-sm. the right of the human
reason to be heard in every determination of

religious truth and in every institution of the

religions life was greatly strengthened by the

Kantian reconciliation.

Both these directions of thought. Pietism

and Naturalism (q.v.). go back in the last

analysis to the same principle of the individual

as the unit of religious experience and the

ultimate authority in matters of faith. German
religious thought in the 19th century tried to

keep its hold on both these aspects of indi-

vidualism. In various organizations, notably

in the Evangelical Union and the Protcstant-

enverein it sought to embody the practical

demands for a reformed faith that should not

give up the personal and social foundations of

the early Reformation. In the successive

schools of theological interpretation, the

"rational-supernatural" of Schleiermacher and
Neander (qq.v.), the "historical" school of

Tiibingen (q.v.). and the mediatorial school of

Ritschl (q.v.), Germany has aimed to keep the

balance between the extravagance of modern
materialism and a relapse into an official

literalism. The problem of the moment in Ger-
many as elsewhere is to bring back a sentiment

of religious obligation without sacrificing the

gains of modern exact science.
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10. Germany—The Government. Germany
has a national govcnuncnt only since the estab-

lishment of the new empire in the ycarl87l; for
neither the old Holy Roman Empire nor the in-

dividual territorial states had a national charac-
ter. The old empire rested upon the mediaeval
idea of a Christian im[<crium fni(ii(/i, as the coun-
terpart of the papal saccrdotium mundi: but
even in the middle ages the impossibility of

realizing this ideal was demonstrated, and the
empire fell apart unavoidably into a loose fed-

eration of territories that was anything but the
political organization of a uniform people. Nor
were these territories political units by any
means. They were not the organization of
natural divisions of the race, of tribes, or dis-

tricts. On the contrary, they were essentially

nothing hut enlarged manors, which were sold,

mortgaged, divided, and inherited, just like

private property. From the manorial rights and
prerogatives incident to such a system was
gradually developed the conception of "Lande-
shoheit." When, after the time of the Reforma-
tion, the absolute monarchy, which had its most
brilliant and perfect development in France, laid

hold of almost every country of continental

Europe, Germany was without any sort of real

state organization: and the existing territorial

dominion offered the only opportunity for the

establishment of absolute monarchy. In accord-

ance with the need of the times and the pre-

vailing theory of state, these manors were
transformed on the model of the absolute mon-
archy and became substitutes for states. But
only in the case of the larger domains was it

possible to produce anything like the appearance

of actual statehood : and even here there was no
national unity of any kind. Such a makeshift

of a state was only a complex of many small

individual territories which, by inheritance, mar-
riage, purchase, or conquest, had come into the

possession of a single dynasty; and its unity

consisted merely in the ruler and the dynasty.

These facts explain the by far greater indi-

vidualistic character of the several state

monarchies in Germany, as compared with the

monarchies of the national Europeon states;

likewise the peculiar position vyhich these

monarchies still occupy, for historically all of

the German dynasties are older than their

respective states.

It was this lack of a national government
that defeated Germanv in the war with France

early in the last century. That country, so re-

cently regenerated by the revolution, had a

modernized national organization to which dis-

organized Germanv could oflFer no successful re-

sistance. The result of this conflict was. that

the old German Empire, which had in fact

already been dead for centuries, was formally

dissolved in 1806. But this was not all. At the

same time the smallest of the states were abol-

ished, and their total number, which nn to this

time had been in the hundreds, was reduced to
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some thirty. These were formally independent

states ; but almost all of them, mediately or im-

mediately, came under the domination of

France, and thus under the influence of modern
French legislation. After her terrible defeat,

Prussia, the largest of the German states, was
reduced to about half her former size and weak-
ened almost to the point of dissolution. Such
straightened circumstances compelled the abso-
lute monarchy to attempt a fundamental re-

form : and it was the purpose of the Stein-

Hardenberg measures to modernize legal and
social conditions and secure a basis for national

government. The reform was begun at the

bottom by reviving self-government in the

cities, a system that had flourished back in the

middle ages but had later been destroyed by the

absolute territorial state. Herein lies the far-

reaching political significance of the Stein city-

ordinance of 1808. It was the plan to re-

organize the country parishes on the principle

of self-government, as well as the cities ; then

to organize these into provincial corporations

;

and finally to unite these larger units under a
single government with national representation.

However, with the overthrow of Napoleon the

necessity for such a complete reform was re-

moved, and these plans were not carried out.

Despite solemn promises from the crown,
Prussia held fast to absolutism until the year
1848.

On the other hand, the dynasties of the
southern German states, after foreign domina-
tion had been shaken off and a loose association
of German states formed, were willing to adopt
a constitutional svstem in order to retain their

independence. The feeling of German nation-
ality developed by the War of Independence
undoubtedly threatened the independent exist-

ence of the individual states ; and, as the best

means of averting this danger, the small states

formed each a sort of national government of
its own, in which the citizens were allowed an
active part, thereby encouraging a feeling of
attachment to the restricted "Fatherland." Such
a narrow patriotism was strengthened by the
contrast to the large absolute states. Austria
and Prussia, and the alliance which they domi-
nated. Thus, between 1818 and 1820 constitu-
tional government was inaugurated in Bavaria,
Baden, Wiirttemberg, and Hessen-Darmstadt,
even if parliamentary rights were rather limited.

The constitutional movement made farther
progress as a result of the July Revolution in

France. During the years following 1830
numerous small northern German states re-

ceived constitutions. However, the decisive vic-

tory for constitutionalism was won by the
political agitation of 1848. as a result of which
Prussia, through the constitutional charter of
31 Jan. 1850, finally took her place among the
constitutional states.

Aside from the establishment of constitu-
tionalism in the several states, the goal of the
agitation of 1848 had been a national govern-
ment for the whole of Germany. A direct at-

tempt to secure such national organization,
which was made bv the first German parliament
in Saint Paul's Church, at Frankfort-on-Main,
was unsuccessful owing to the unfavorableness
of the political situation. However, the kernel
of the problem was laid bare; and the viev,-

came to be generally accepted that the political

union of Germany was possible only with
Austria left out, and under the leadership of
Prussia. If such a national German state was
thinkable only under a constitutional form, then
only a constitutional Prussia could be called to
the leadership of future Germany. The War
of 1866 decided the question of leadership once
for all in favor of Prussia; and the overwhelm-
ing victory over France resulted in the national
organization of Germany under the imperial
constitution of 16 April, 1871.

The Imperial Government.—The historical
development of the territorial states and their
several dynasties accounts for the noteworthy
fact, that, even to-day, there is still a dispute in
Germany regarding the character of the Ger-
man Empire. For instance, it is argued that it

is the essential nature of a monarchy, at least
according to German law, to unite all state
power and authority in the monarchy, even
though he be limited in the e.xercise of certain
functions, as legislation, by a representative as-
sembly. Since now, according to the imperial
constitution, all power and authority has not
thus been given to the emperor, it is further
argued that he is not the monarch of the empire,
and that the empire is not a monarchy. As to
what other form of state it is. various answers
are given; but all are untenable. In truth, that
assumed essential nature of a monarchy is not
characteristic of monarchies in general, but only
of an absolute monarchy; while every constitu-
tional state is distinguished from the absolute
form by the fact, that in the exercise of the
highest functions of state, 1. e., legislation,
several coordinate organs must act together.
This applies to the individual states as well as
to the empire ; and the emperor, as the hered-
itary head of the empire, does not lose the char-
acter of a monarch, nor the empire the character
of a monarchy because the emperor is more
limited in his functions than are the monarchs
of the individual states, and too not only by
the Reichstag, but also by the Bundesrat or
Federal Council, which represents the individual
states as such. That is to say, the German
Empire is a monarchy which is limited both
federatively and constitutionally. Accordingly,
the emperor, the Bundesrat, and the Reichstag
are the highest organs of the government. No
one of these is appointed by the other; no one
is subordinate to the other; no one derives its

powers from the other ; but all receive their

authority immediatelv from the constitution.

The Kaiser.— The German constitution

makes the position of the emperor hereditary-

and limits the succession to the Prussian dy-
nasty, so that the king of Prussia is at the same
time necessarily the head of the empire. The
whole organization is built up on this com-
bination of imperial authority with Prussian
state authority. While the empire is a federa-
tion superior to the individual states, still this

peculiar union between Prussia and the empire
gives Prussia a certain hegemonial position.

But this is merely the political expression of the
dvnamic fact, that Prussia alone has three-fifths

of the territory-, as well as of the population, of
the German Empire, while the remaining two-
fifths is divided among 24 small and medium-
sized states. Further, only such a constitutional
union of Prussian with imperial authority made
it possible to bring Prussia into the federation
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on a formally eciiial looting with the smaller
states; and. on the other hand, the constitutional

position of the emperor is thinkable and possible

only if he be at the same time the king of

Prussia and able to control the Prussian in-

fluence in imperial affairs, and particularly the

Prussian votes in the Bnndesrat.
The Bundcsrat.— The Bundcsrat is a council

composed of plenipotentiaries of the individual

German states. Since these states vary so

greatly in size and importance, it was impossible

to give each and all equal voice in this council;

but, on the other side, it was impracticable lo

make representation in the council strictly pro-

portionate to the size of tlic states, for then
Prussia would always have had a majority of
three-fifths, and the supposed cooperation of the

other states would have become purely illusory.

Since there was no rational criterion at hand,
recourse was had to history, and the apportion-
ment of representation jn the Plenum of the
old German alliance was adopted, tuaking allow-

ance for the states annexed to Prussia in 1866

and grnnling Bavaria special favors, .'\ccording

to this plan, the s8 votes in the Bnndesrat arc

apportioned as follows: Prussia i", Bavaria 6,

Saxony and VViirttemberg. 4 each. Baden and
Hossia .1 each, Mecklenburg-Schwerin and
Brunswick 2 each, and all the other states one
vote each. It is not alone in the manner of
apportioning the representation that the Bundcs-
rat differs from similar bodies in other federa-
tions, as for instance the United States Senate
or the Swiss Standerat, but more particularly

in this, that the members, who are appointed by
the individual states and arc officials of the
same, cannot vote according to their own con-
viction, but must follow^ binding instructions
received from their respective governments. It

is not the individual inember that votes in the
Bnndesrat, but the state of Prussia, or Bavaria,
as the case may be, that votes through its plcni-

potemiarics. For this reason the plural votes
of a state can only be cast together. The
Bnndesrat is no house of parliament, and thus no
fixed times for meeting. Any state can recall its

representatives at any time and replace them
with others. Since onlv the individual states

are represented in the Bundcsrat, the emperor
does not appoint anv member, except the presi-

dent in the person of the imperial chancellor
(Reichskanzler).

The Reichstag.— The Reichstag is the par-
liamentary representation of the German people
as a whole. The ,TO7 members are elected by
tmivcrsal and equal suffrage; and the voting is

direct and secret. Everv German male 25 years
old has a vote, and is eligible to election, in so
far as he is not under guardianship, or involved
in bankruptcy pmceedincrs, or if he has not been
supported by public charitv in recent years, or
if he has not lost the rights of citizenship

throueh sentence in court. When the election-

districts for representation in the Reichstag
were laid out, it was the intention that a rep-

resentative should be elected for every 100,000
inhabitants, but that such an election-district

should not be formed of parts of different

states, and that anv state with less than 100.000

inhabitants should still be entitled to a repre-
sentative. Since, now, the number of these rep-

resentative districts does not grow with the

population, but can be changed only by imperial

law, the principle upon which the apportionment
of representation was originally based has now,
owing lo the increase and drift of population, no
practical significance. If there were now a rep-
resentative for every 100,000 inhabitants, instead
of haying 397 members the Reichstag would
have five or six hundred members ; and instead
of six representatives in the Reichstag, the city
of Berlin would now elect 20. It is clear that
the maintenance of this old system of repre-
sentative, or congressional, districts favors
greatly the rural population at the expense of
the large cities. The Reichstag is elected for
five years: but the Bundcsrat, wit'i the consent
of the emperor, can dissolve this body during a
legislative period, whereupon, within a limited
period, general elections take place and a new
Reichstag is convened. Both the Bundcsrat and
the Reichstag must be convened at least once
a year; though the fact is, that the Bundcsrat
has come to be a permanent collcp'e which takes
holidays, to be sure, but has no regular sessions.
The members of the Reichstag enjoy the usual
parliamentary immunities, but they draw no sal-

ary. The sessions of the Reichstag are public;
and the speeches made there, as well as truthful
reports of the press regarding the same, cannot
be made a basis for any prosecution whatever.

The Reichskanzler.— The imperial chancel-
lor, who is appointed and dismissed by the em-
peror, is not only the president of the Bundcs-
rat, but also the responsible prime minister of
the empire; for all official acts of the emperor
have to be countersigned bv the chancellor,
who thereby becomes responsible for the same.
The correlative of the responsibility of the
chancellor is the non-responsibility of the em-
peror. But this ministerial responsibility is

merely constitutional and formal. The chan-
cellor must account to the Bundcsrat and the
Reichstag for those acts of the emperor to
which he has given validity with his signature;
but he cannot be held responsible in the sense
that he can be impeached. Originally, the
chancellor was the only constitutionally re-

sponsible imperial minister; but the impossibility
of the responsible conduct of the entire imperial
government by one man led to the formation of
an imperial ministry with several heads. This
was organized on the prefecture, not on the col-

Icgial, ^lan ; and the chancellor remained the
leader of the government. On the proposal of
the chancellor, the emperor appoints for certain
branches of the administration secretaries of
state and the chiefs of the departments in ques-
tion ( Department of the Interior, Treasury,
Department of Justice, Imperial Post Office,

Foreign Office, etc.) : but these officials are sub-
ordinate to the chancellor and merely the re-

sponsible representatives of the chancellor in

these departments. They can countersign the

imperial acts of the emperor: but the chancellor
remains their superior and the chief of the
entire imperial administration. In his character
as president of the Bundcsrat the chancellor is

also spokesman of the Prussian plenipotentiaries,

in so far as he does not have some one to rep-

resent him in this function. Further, from the
relation between Prussia and the empire, it

follows that the imperial chancellor must at the
same time be, in fact, the Prussian prime min-
ister. This is not expressly mentioned in the

constitution ; but the union of empire and king-
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dom in the sphere of monarchial nonresponsi-
bility must logically have its counterpart in the

sphere of constitutional ministerial responsibil-

ity, in that the leader of the Prussian admin-
istration must at the same time be the head of

the imperial administration. Every attempt to

separate the two offices has only proved the im-
possibility of such a thing.

Imperial Legislation.— Imperial laws are

passed by a majority vote of both the Bundesrat
and the Reichstag. The initiative to legislation

may be taken by the individual states in the

Bundesrat, or by members of the Reichstag, or
— through this is not mentioned in the imperial

constitution — by the imperial government,
which introduces its bills in the Bundesrat. Bills

passed by the Bundesrat are represented before
the Reichstag by the Reichskanzler or his

deputy, or by members or representatives of the

Bundesrat. Laws passed by both Bundesrat
and Reichstag must receive the signature of the

chancellor and be officially published by the em-
peror before they can go into effect. The em-
peror is legally obligated to make such publica-

tion, in so far as the law in question is con-
stitutional. The emperor decides the matter of
constitutionality; but the chancellor assumes
the responsibility. It is possible to change the
imperial constitution itself by legislation ; but
this is difficult, for any constitutional amend-
ment is defeated if it receives 14 adverse votes
in the Bundesrat. Since, now, Prussia has 17
votes in the Bundesrat, the emperor in his char-
acter as king of Prussia can actually prevent
any change whatever in the constitution. (It

may be added that the southern German states

have reserved certain rights regarding military,

postal, and financial affairs, of which they cannot
be deprived without their consent.) Further,
with the Prussian votes in the Bundesrat, the
emperor can prevent any proposed change in the
existing laws regulating the army, the navy, the
tariff system, and the indirect imperial taxes, so
that in fact he can put a veto on any legislation

affecting the most important interests of the na-
tion.— The annual imperial budget, which must
contain an estimate of all receipts and expenses
of the empire, is a matter of imperial legisla-

tion ; and the empire can negotiate loans only on
the basis of similar legislative action.

Imperial Jurisdiction.— As regards the divi-

sion of authority between the empire and the
several states, three spheres of jurisdiction

may be distinguished. The sphere of immediate
imperial administration comprehends those mat-
ters that are not only exclusively regulated by
imperial law, but are actually conducted directly

by the central government. Here belongs essen-
tially foreign politics, maintenance of embassies,
etc. (despite the active and passive diplomatic
rights still retained by the individual states out
of dynastic considerations') : the entire consular
system ; the navy, colonial affairs, and finances

of the empire; the management of the postal

and telegraph systems (with the exception of
certain rights reserved by Bavaria and Wiirt-
temberg) ; and finallv as a matter of fact, the

army and military affairs, though the formal
rights and regulations here var\' somewhat. The
second sphere of jurisdiction includes imperial
legislation and the inspection of self-govern-
ment in the individual states. This is the nor-
mal form of imperial authority, while the sphere
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first mentioned is an exception. Here belongs
the entire tariff system; the judician,' system, so
far as civil, criminal, and procedure law are con-
cerned : the regulation of immigration and
citizenship; the banking system; coinage,
weights, and measures; control of railway af-
fairs, the press, and of all kinds of unions and
organizations. Aside from certain rights re-
served by Bavaria, affecting some of these
matters, the empire here both makes the laws
and sees to it that thev are carried out, though
the immediate administration of them is left to
the several states as self-governing organizi-
tions. In case one of the states fails to fulfil

the duties thus imoosed then sentence can be
passed against the said state bv the Bundesrat,
actmg for the empire, and their edict is

executed by the emperor. In the whole range
of imperial authority the laws of the empire
are immediately binding on all citizens, without
any regard as to what the laws of the single
states may be. State laws that contradict im-
perial law are ipso jure void ; for it is a prin-
ciple that imperial law takes precedence of
state law. Finally, the third sphere of juris-
diction is the autonomy of the individual states.
The single states as such administer their own
affairs and make their own laws (except civil,

criminal, and procedure law) without any posi-
tive interference from the national government.
Negatively, however, the imperial .government
does interfere, in that it sees to it that the
state gevornments do not transcend their au-
thority. Here belongs the constitutional and
administrative organization of the states them-
selves, as well as of their towns, cities, etc.

;

also_ taxation, finances, school organization,
cultivation of science and art, ecclesiastical
affairs, and, in short, everything pertaining to
the function of a state which has not already,
under the constitution or by special laws based
on the same, been turned over to the imperial
government. Since the constitution of the em-
pire only determines oositivelv the authority
of the empire, but not that of the individual
states, the presumption should be in favor of
the individual state. In the meanwhile, how-
ever, it cannot be denied that, in spite of all
opposition, there is a tendency toward a
gradual but irresistable extension of imperial
authority at the expense of state autonomy.

State Orgaiiicatioii.— The empire consists of
25 single states and the province .-Msace-
Lorraine. Up to the present, the last has not
been recognized as a state, but is regarded as
an imperial territory. It has no voice in the
Bundesrat. but has representation in the Reichs-
tag, of course. At the head of tlie government
is a viceroy, appointed by the emperor, who is

supported by a ministry lead by a secretary of
state, and by a territorial parliament. Arnong
the individual states the three Hanse cities,
Hamburg. Liibeck. and Bremen have a republi-
can constitution : and here the old citv-state
has been retained in a modified form.' The
highest organs of government are two coor-
dinated legislative assemblies, the senate which
is presided over by the mavor. which is both
municipal council and narliament. and elected
by the "Biirgerschaft;'' and the "Biigerschaft."
elected bv the people.

The remaining 22 states are all constitution-
ally limited monarchies; but it must be added
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that in two of them, the two Rrand-ihichies of

Mecklenburg, the constitution is organized on
tlie old feudal plan, in that their common Land-
tag, is not composed of represe: atives elected by

the people, but of all the owners of manors
entitled to representation, and of representatives

of the cities. Otherwise, all the German states

have modern constitutions, and, with the exception

of the very small states, two legislative chambers.

Without exception the upper chambers are mis-

taken imitations of the English House of Lords,

modified by the infl\ience of the French Cliaric

ConstitutionclU: The most remarkable example

of this type is undoubtedly the Prussian llerren-

haus. It consists of hereditary members, and

of such as are appointed by the king for life,

partly on the recommendation of certain organi-

zations of landowners, and of noble families,

as well as of universities and cities. The mem-
bers of the lower legislative chambers are

usually elected by the people, except that occa-

sionally privileged classes for whom tlierc was
no room in the upp-er house are slipped in here.

In some states the niler even appoints popular

representatives.

Elections.— Suffrage in the different states

is exceedingly varied, being partly direct or in-

direct, partly secret or public, sometimes on the

olass-system, sometimes on the census-system.

Recently in the southern German states there

has been a strong tendency to make the rights

of suffrage in state elections conform to the

rights obtaining in elections to the Reichstag.

The state system in force in Prussia is in sharp

contrast to that governing representation in the

Reichstag. To be sure, suffrage is universal in

Prussia, in that every citizen 24 years old, un-

less disqualified on the grounds mentioned

above, has the active right of suffrage, and the

passive right after he has completed his thirtieth

year. But suffrage is indirect, since the voters

only vote for electors, and these elect the repre-

sentatives. Further, voting is public, since both

the original voters and the electors use no
printed ballot, but vote by registration ; and,

above all. it is unequal. In each of the assembly
districts all the voters are divided into three

classes, on the basis of the amount of direct

taxes they pay. The largest taxpayers, or the

voters who pay the first third of the total direct

taxes, form the first class ; those who pay the

second third, the second class; all others, in-

cluding those who pay no faxes, the third class.

Each of these classes elects the same number of

electors ; then all the electors for a given as-

sembly district, without distinction, together

elect the assemblyman. It is clear that the

small minority who vote in the first two classes

always have a majority of two-thirds in the

electoral college ; and so the voting-power of

the third class becomes illusory. Even if a

gradation of political rights on the basis of

direct taxation (without regard to the enormous
taxes paid indirectly) were a suitable criterion,

still this is not by any means consistently carried

out by the present election system. As a matter

of fact, the retention of the old assembly dis-

tricts, despite changes in population, makes im-

possible any relation between taxation and
political power. For instance. Berlin pays more
than one-seventh of the total direct taxes of

Prussia; and yet, of the 433 members of the

Prussian Abgeordnetenhaus, only nine are

elected from Berlin. Other towns and cities are

proportionately poorly represented. Besides, if

we will bear in mind the pressure necessarily

placed upon the dependent voter by the public

ballot, then we see how it is possible for a state

election to give results entirely different from
those of an election to the Reichstag, and too,

even in the same district. For instance, at the

last general election of the empire the Social

Democrats polled almost a third of the total vole
cast ; but in the Prussian .Migeordnetenhaus
ihey have not a single representative.

It is a noteworthy political fact, that in the
inipire. and still more in the individual states,

(he inlluence of parliament is less than in other
countries enjoying constitutional government.
Here the governtnent is not made by a parlia-

mentary majority: and if in important matters
ii suffers a parliamentary defeat, there is no
lucessity for the ministry to resign. This state

of affairs has often been traced to the antithesis

between two political principles, namely, the
constitutional system, prcvailin.g in Germany,
and tlie parliamentary system, obtaining in other
ci>'.mtries. In truth, however, this distinction is

merely one of political development, not of
political organization. Despite all the imper-
fections of the German constitutions, almost all

the parliaments have those constitutional rights

which would enable them to make their influ-

ence effective, just as in other parliamentary
countries. Though here the governments never
take their origin in the parliaments, but are a
band of officials appointed by the sovereign, the
explanation of this may be found in the his-

torical development of the states. It is a relic

of the feudal system in the territorial states.

The lack of political initiative in the German
character accounts for the persistence of this

system. For this reason, political parties are

weak and divided against themselves. The de-

velopment of lar,gc popular parties, able to rule

and determined to rule, would be sufficient to

develop in every state a real parliamentary gov-

ernment, without the changing of a letter of

the existing constitutions ; for the difficulty is

merely in the political situation, not in the con-

stitutional organization.

Communal Organisation.— In the absolute

state even local administration was purely a
function of the state government. In contrast
to tliis system, the .Stein city-ordinance of 1808.

mentioned above, has led to the development of

communal self-government, though not exactly

to the extent that all municipal administra-
tion is self-government. Even here the state

has retained control of more or less import-

ant branches of the local administration, which
Tire either in the hands of state officials, or
of local officials treated as state officials. The
last is true of the local police in Prussia. In

the larger cities they are managed directly by
the royal police authorities, but otherwise by
the loical administrations, acting immediately
under directions from the state government.
Besides, the entire system of communal self-

government is under the inspection of the state.

Often the limits of this right of inspection are

extended, by law and by constant usage, to such
an extent that it is impossible to distin.guish

mere inspection from actiial communal adminis-
tration by the state authorities. Rut conditions

of municipal government vary in the different

states, likewise the organization of parishes, and
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the relation of towns to country communities,
and the rights of suffrage, etc. In this respect

there is not even a uniform system within the

larger states. For instance, Prussia has seven
different city-ordinances and as many systems
for the organization of country communities;
and similarly in Bavaria municipal rights on
one side of the Rhine are different from those

on the other side. Under these circumstances
it is impossible here to do more than sketch

some of the main features.

In the first place, there are two systems of
organization. Either all local municipalities

have uniform constitutions, or else there are
different constitutions for town and country
organizations. The first system, developed
under French influence, prevails in the west,

1. p.. in Alsace-Lorraine, the Bavarian Pfalz,

the Prussian Rhine province. Hessia, and es-

sentially in Baden, Wiirttemburg, and some
Thuringian states. On the other hand, the

second system is in force in the remaining
Prussian provinces, in Bavaria east of the
Rhine, in Saxony, etc. It is exceptional when
the distinction between country and town or-

ganization is based on area or population.
Usually the historical character is decisive.

Again, the organization of country parishes in

the west is different from that in the east. In
the west large organizations are the rule. The
villages, which are of themselves well popu-
lated, are combined into large communal bodies
and include the not very numerous large es-

tates. On the other hand, in the east, where
the villages are usually small, every little village

forms a separate political corporation ; and
these weak organizations are naturally unable
to absorb the large estates, which are the rule

here. Thus, besides the regular rural parishes,
there are in eastern Prussia some fifteen or six-

teen thousand independent manors, in which the
owner unites the rights and duties of a com-
mimal organization.

Similarly, there are two different types of
city organization : the council-system, on the
model of the old German city government ; and
the mayor-system, developed under the influ-

ence of the French administrative organization.
In the first there are two coordinated adminis-
trative bodies, the town council (Stadtrat Magi-
prat) and the common council Stadtverordneten-
versamlung), or board of aldermen. Here the
mayor is essentially only the chairman of the
town council. This dualistic system maintains
in Prussia, except in the Rhine province, also
in Bavaria east of the Rhine, and in Wtirttem-
berg, Baden, Saxony, etc. The mayor-system
exists in the Rhine province, in the Bavarian
Pfalz, Hessia, etc. Here there is only one coun-
cil, the board of aldermen, and the administra-
tion is carried on by the mayor, who is at the
•same time the chairman of the board of alder-
men.

The mayor and the members of the town
council are partly salaried officials, partly hon-
orary functionaries. As a rule, they are elected,

and, too, mostly by the board of aldermen,
though according to some laws by the town
council and the board of aldermen acting to-

gether, or directly bv the people. The election
is usually for a period of six or twelve years,

and sometimes for life: but this last is excep-
tional. Except in Baden, the election must be

confirmed by the state, at least as regards the
mayor; and in Prussia, with the exception of
Schleswig-Holstein and Frankfort-on-Main,
such confirmation is necessary for all members
of a town council. The aldermen are elected
by .the people, partly on the census-system,
partly on the three-class system, which here
differs somewhat from the class-system of the
Prussian state elections. The most important
difference is, that here voting is direct, each of
the classes votiup- immediately for the aldermen,
and not for electors.

In the large German states the local town
and rural municipalities are organized into
larger communal units. For instance, in Prus-
sia the districts and provinces are not only
state governmental departments, but are also
communal self-governing organizations. Such
a district has its assembly, elected by the
smaller parishes and municipalities and manors
thus bound together; and this assembly elects
an executive committee, which is at the same
time also the board of the state administrations
and of the administrative court. Both assembly
and executive committees are presided over by
the "Landrat." an official appointed by the state.

A province has likewise its assembly, which is

elected by the district assemblies. It is the
organ of the provincial administration and
elects the provincial executive committee and
the "Landesdirektor," or head of the provincial
self-government.

The union of these organizations with the
system of state administrative and judicial au-
thority is too highly complicated, by far, to be
summarized briefly ; and, for this very reason,
the present condition of affairs cannot be re-
garded as the final stage of communal develop-
ment in Germany. Indeed, there is still much
work in the future to do, if the principle of
local self-government is to be carried out con-
sistently.

Biblingraphy.—Arndt, <Das Staatsrecht des
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Whitman. 'Imperial Germany' (1889).
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II. Germany— The Political Parties. .\I-

though the German empire is a federation simi-
lar to the American union, the political life of
these two countries is entirely different. While
in the United States there is practically only one
system of suffrage, valid alike in all essential

respects both for the union and for the in-

dividual states, in Germany the voting sys-

tems olnaiuing in the several states are not
only different one from the other, but nearly
all are fundamentally different from the
system that governs representation in the
Reichstag. Since the establishment of the
new German empire meinbers of the Reich-
stag have been elected directly by a suffrage
that is secret, equal and universal. Every
male citizen 25 years old (with only a few excep-
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tions as : members of the army aiul navy, pub-
licly sustained paupers and some others) has a

right to vote in an eketion to the Reichstag- In

the individual states of the empire, however,
suffrage may be restricted and thus be made
unequal ; or it may be robbed of secrecy ; or
it may lose both equality and secrecy. In
Prussia, the largest and most important of

the German states, voting is done by "classes,"

there I)eing three grades of voters with un-
equal voting power. This class-.systcm unites

about all the bad qualities of all the bad sys-

tems of voting in the world. To show liow

it works it is only necessary to call attention

to the fact that in the Prussian House of

Representatives the Social Democrats, by far

the largest political party in Prussia, have
not a single representative; while in the same
body the Conservatives number about 150,

although at a general election they cannot
poll half so many votes in Prussia as the

Social Democrats. When, therefore, we speak
of the strcngtli of political parties in Ger-
many, we arc limited to representation in the

Reichstag and conditions of election to that

body.

Some Recent Parly Changes.— Since i8go

elections to the Reichstag have taken place

every five years, except in cases wlierc that

body has Ix'cn prematurely dissolved. For-
merly such general elections occurred every
three years. Since the establishment of the

German empire elections to the Reichstag have
been held in 1S71. 1874. 1877, 1878 (on account

of a premature dissolution of tlie body), 1881,

1884, 1887, 1800, 189.^ (on account of a prema-
ture dissolution of the body), i8g8, 1903. Dur-
ing this time various changes Iiave taken place

in political parties, both as to organization an<!

designalion. Especially within the fold of

liberalism have new groupings been frequent.

In 1880 tlic freetraders bolted the Nation
Liberal Party and formed the Liberal Union,
which in 1884 fused with the so-called Pro-
gressive Party. The new organization thus

formed took the name German Liberal

(deutschfreisinnigc) Party; but in 1893 the two
elements fell apart again into the Liberal L'nion

(Freisinnige V'ereinigung) and the People's

Liberal Party ( Freisiimige Volkspartei).
Strength of Different Parlies in the Reichs-

tag.— The Reichstag is composed of 3^7
members. The political parties now repre-

sented in tliis l>ody, with the number of mem-
bers elected by each in 1903. is as follows

:

Conservatives 52, German Imperialists 20,

.'\ntisemitics it. Farmer's .Alliance 7, the

Centre 100, Alsacians 9, Danes i, Poles t6,

Guelphs 6, National Liberals 50, Liberal

Unionists 10, People's Liberal Party 21, Ger-
man People's Party 6, -Social Democrats 81,

independent 7.

Since these numerous parties are more or

less closely related, we may. for convenience,

group them as follows

:

I. The Conservatives, including the Con-
servatives proper, the German Imperialists,

the Antisemitics. and the Farmer's .Mliance—
altogether 90 members.

II. The Centre. 1. <•.. the Catholic-Clerical

Party, with 100 members ; occasionally sup-

ported liy the Poles, the Alsacians, and a part
of the Guelphs.

III. I'he Liberals, including the National
Liberals, wlio are rather conservative and lean

toward protection ; also the Liberal L'nionists.

tlie People's Liberal Party, and tlie (ierman
People's Party— which latter groups repre-

sent a more decided liberalism and witli greater
insistence on free trade. .Mtogether these re-

lated parties control 87 votes.

IV. The .S'ofiij/ Democrats.— They have 81

members.
Disregarding minor party divisions and

taking into consideration only these four
larger groups, we see that tlie strongest of

them, the Centre, represents only one-fourth
of the Reichstag. Even when supported by
the conservative group, with which the
Centre has a strong afifinity. it cannot control

a majority. Again, the Lilierals and Social

Democrats are equally unalile to secure a

majority.
The Parlies and the I\>[>ular I'ote.—

The relative strength of these parties takes on
qtiite a different aspect when we consider the

popular vote, and not merely present repre-

sentation in the Reichstag. Speaking in round
numbers, there were in the empire at the elec-

tion of 1903 12.500,000 citizens entitled to

suffrage, and 9.500,000, or 76 per cent, of them
availed themselves of this privilege. Of these

9.500,000 votes 3.000,000 went to social democ-
racy, 2,200,000 to tlic liberal groups, 1,875,000

to tlie Centre, and 1,750.000 to the conserva-
tive groups. .At the elections of 1903, on an
average, a representative was elected for every
24.000 votes cast. Therefore it is clear that, on
the basis of a popular vote, the conservative
groups would be entitled to only 73 members,
instead of 90; tlic Centre to only 78, instead of
100; the Liberals to 92, instead of 87; and the
Social Democrats to 125, instead of only 81.

Such an apportionment would give the Liberals
and Social Democrats, acting together, a con-
sideralile inajurity. In otlicr words, that part of
population of the German Empire which gives

its support to liberalism and social democracy is

in the majority; and any policy which sliall ex-
press the genuine will of the people must be
liberal and democratic.

Despite the fact of universal suffrage, such
is the discrepancy between the actu.al repre-
sentation in tlie Reichstag and the will of the
majority of the people. This state of affairs

is due mostly to the way in wliieli election dis-

tricts have been laid out and rigidly main-
tained regardless of variations in population.

These districts were fixed when the empire
was first established: and they have never been
changed. In the past thirty-five years the pop-
ulation of the empire has increased by
20.000,000. These gains have been made iiT

the large cities and industrial districts, 1. e.,

in tliose quarters where liberalism and democ-
racy find most of their recruits. On the other
hand, the population of the rural districts, the

main stronghold of the Conservatives and
Clericals, has remained practically stable In
this way abnormal conditions have been de-
veloped. When these congressional districts

were originally marked out it was the inten-

tion to have one representative in the Reichs-
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tag for every loo.ooo inhabitants. That was
the law. To-day in the large cities and highly

developed industrial parts of the country there
are many congressional districts tliat have sev-

eral hundred thousand inhabitants each, some
of them even passing the half-million mark.
This disproportion is augmented by the fact

that the population of similar districts in the
country falls far short of the required 100,000.

If we did not thus take into account the

effects of this obsolete system of election dis-

tricts, our view of political parties and condi-
tions in Germany would be a distorted one
indeed.

The Conservative Party.— The Prussian
aristocracy, or landed nobility, form the nu-
cleus of the Conservative Party. At the time
when Prussia was an agricultural state they
gained undisputed sway both in the army and
in affairs of state, i. e., in so far as such a
thing was possible under an absolute
monarchy. Their position at this time is well
characterized by the proverb, "Und der Konig
absolut, wenn er unsern Willen tut." Since
then Prussia has secured a constitution and
a degree of representative govermnent ; and
under her guidance the German Empire has
come into being. From a simple agricultural

state Prussia has gradually developed into a
powerful industrial state ; and her exports now
encircle the globe. Lender these changed con-
ditions the Prussian landed nobility have con-
tinued to assert their claims to political lead-
ership, but naturally they have had to seek
new means of defending them. Their chiefest

care has been to maintain their favored posi-

tion at the court, in the army and in the civil

government. But they soon saw that, under
a system of universal suffrage in the empire,
tbey would have to form a political party that
would tind support among the populace.

Thus, under the leadership of the Prussian
pristocracy, the Conservative Party was grad-
ually developed — a party that has stood spon-
sor for every reactionary movement, both in

the empire and in the individual states. In
the internal development of the empire liber-

alism has been the potent and deciding factor.

It had removed many obstacles to economic
progress, disposing once for all with the re-

straints thrown around emigration and indus-
trial freedom ; and, in general, it had wiped out
niuch of the hide bound conservatism that had
I)cen accumulating for centuries. Thus free
play was given to industry, intelligence, techni-

cal skill and talent for organization. Competi-
tion became vital and strenuous. Since all these
changes took place in a comparatively short
time, such elements of the population as were
unable to adjust themselves to the new con-
ditions had to suffer. Just as is the case with
every reform, many were dissatisfied. Now,
to marshal these discontented elements against

the reformers, i. e., the Liberals, and arouse
in them enthusiasm for the "good old times"
—

• that was to be the work of the Conservative

Party. They went to the farmers and bailed

them with the tale of woe that agriculture was
suffering, and that there should be a high
protective tariff on all farm products. They
went to the mechanics who were suffering under

industrial competition and made them believe
that unrestricted competition was to blame for
all their troubles. Further, the anti-semitic
sentiment was used to incite the people against
the stock-exchange, that modern machine of
commerce. In short, wherever there was an
opportunity to enlist a discontented element
of society, this was done; and the malcontents
were promptly promised legal redress. In this

way a conservative party was gradually formed
of heterogeneous elements which, in fact, were
anything else but conservative. At the same
time, this Prussian aristocracy was endeavoring
to keep in closest touch with the crown, the
court and the government, and to influence
legislation in a manner calculated to better the
condition of large landowners. The Conserva-
tive Party has been the principal support of the
Agrarian Protective Tariff System, which, since-

1879. has been the focus of all political conflict
in Germany.

The Centre, or Catholic Party.— In all es-
sential respects the aims of the Centre, as a
political party, coincide with the interests of
the Roman Catholic Church. This party sprang
up in the early seventies of the past century as
a result of the so-called culture-conflict (Kultur-
kampf) that Bismarck and the Liberals waged
against the Ultramontanes. With the new
dogma of Infallibility this extreme Catholic

party had taken on a more dangerous char-
acter. Bismarck withdrew his opposition
toward the end of the seventies, when he
needed the support of the Centre in order to

carry through his protective tariff program.
Since then the Centre has made secure its

position in the Reichstag and has exerted an
uninterrupted influence on le,gislation in the

German Empire. It holds the balance of
power in the legislative assembly and for

years has nominated the President of' the
Reichstag.

The composition of this party is by no
means homogeneous. Here we find feudal
landlords with strong conservative tendencies

pulling shoulder to shoulder with unintelligent

mechanics, democratic chaplains and day-
laliorers for whom the Catholic Church is

still the supreme authorit}'. Clerical discipline

encompasses and binds to.gether all these
heterogeneous elements. Even to-day the
traditions of the culture-conflict play a con-
siderable part in this party ; and the demand
that the Catholics be allowed equal rights

with the Protestants is still heard, although the
Catholics have long been political enfants gates.

The policy of the Centre is in perfect

accord with its heterogeneous composition.
For instance, to appease the Agrarians, it

will favor the Agrarian protective tariff,

and even demand a protective tariff on
food-products ; or, in order to hold its labor-

ing contingent, it will propose legislation in

the interest of the day-laborer; or, again, to
keep the hard-pressed mechanic in a good
humor, it will support the demands of compul-
sory guilds. It is the champion of every
political atternpt to restrain and limit artistic

freedom in literature snd the fine arts ; and,
imally. its chief concern is the enlargement
of the influence of the Catholic Church, in
opposition to the temporal power of the state.
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Minor Parties Related to tlie Centre.— Fol-

lowing close in the train of the Centre are:

(i) the Poles, i. e., Cat'iolic Prussians of
Polish nationality who oppose with might and
main the Germanizing of their country, and
yet, as true Catholics, are closely related to

the Centre; (i) the .Usaeians, likewise Catho-
lics principally, who have not yet become com-
pletely reconciled to the annexation of Alsace-
Lorraine in 1871. but are becoming more and
more friendly toward Germany since the violent

outbreak against the clericals in France —
especially as the relations between the Vati-

can and the German government continue to

become more cordial. The Centre is also on
friendly terms with. (3) the Ciielphs. those

Hanoverians who have not yet become rec-

onciled to the annexation of Hanover in

1867.

The Liberals.— T'.ie Liberals and the Social

Democrats represent modern industrial Germany,
the former chiefly from the point of view of the

employer, the latter chiefly from the point of

view of the workman. The stock-exchnnpe,

and the banking, commercial, manufacturing

and shipping interests form the main support

of liberalism. Resides, there are the "Intel-

lectuals" of science and invention ; and, under
the secret ballot, a considerable part of the

lower classes and many of the minor govern-

ment employes vote the liberal ticket. The
higher up in the social scale these elements
of the population may be, the more they are

inclined toward a moderate degree of lib-

eralism, such as that rcnresented by the

National Liberals. They have in many re-

spects a leaning to the Conservatives and
are willing to make considerable concessions
to that party. They will accede to the

Agrarian protective tariff; but, in turn, they
expect the Conservatives to defend the large

industrial interests against labor unions and
help in the development of syndicates, trusts

and similar organizations of promoters. The
other liberal parties mentioned above repre-

sent a more pronounced degree of liberalism.

They are free-traders from principle and
believe in a constitutional, monarchy from
wh'ch every phase of absolutism has been
eliminated.

During the past 25 years a process of
differentiation has been especially noticeable
in the ranks of liberalism. Less than a gen-
eration ago the greater part of the industrial

laboring cl.isses and minor official classes

were enlisted on the side of liberalism. With
the development of social democracy these

elements of the population have gradually
deserted the liberal banner and joined the

more radical party.

The Social Democrats.— The Social Demo-
cratic Party was organized in the interest of the

proletariat and has appealed to class prejudice

as the most efTective means of political

propaganda. With onlv 100,000 votes at the

first election to the Reichstag in 1871, the

Social Democrats polled 1.000,000 votes at the

election of 190.I. Xo other political party in

Germany can show a growth even approxi-

mating this.

In the year 1878 a ban in the nature of

a special law was placed on social democracy,

making (.rpanizaticjn and political agitation

extremely difficult. More in a spirit of re-

venge than t)f reason, to this party had been
attributed the two attempts by Hodcl and
Xobiling on the life of Emperor William

I. At the general election of 1881, the first

under this new law, the Social Democrats
polled only 311,061 votes, j. e., about 125,000

less than at the election of 1878. Since then,

however, this restrictive measure has proved
extrcmclv effective in establishing and spread-
ing social democracy. At the Reichstag elec-

tion of 1890, shortly before the repeal of the

statute in question, the Social Democrats
were able to poll 1,427,000 votes; and since

then their numbers have increased by leaps

and bounds. Between the elections of 1898
and 1003 they gained 900,000 votes.

The official programme of the Social

Democrats is radical in the extreme. It con-
tains an indorsement of "collectivism" and a

republican form of government. Rut in prac-
tical politics these radical demands scarcely

come into consideration ; and the custom of
the social democratic members of the Reichs-

tag to reject the entire Reichstag budget
has gradually become purely perfunctory. So
far as practical legislative work is concerned,
the Social Democrats arc forced to adopt a

liberal policy, preferably with radical tenden-
cies, and join with the Liberals in combating
the views of the Clericals and Conservatives.

The more progressive Liberals and the Social

Democrats are always on the same side when-i
ever any legislative attempt is m.ule to put!

a high tariff on food-products, or to limit;

industrial freedom and the rights of the la-

borer, or to curb freedom of thought and ex-

pression, or to restrict the universal suffrage

now obtaining in elections to the Reichstag.

The Social Democrats have also joined in

the defense of the stock-exchange against the

attacks of the Clericals and the Conservatives,

and have likewise taken part in maintaining
the gold standard. And yet this community
of interests which is constantly in evidence

in practical politics has not been able to effect

a closer political union between liberalism

and social democracy. These two parties con-

tinue to fight one another bitterly, both in

the press and at the polls— naturally to the

very great satisfaction of their common en-

emies, the Conservatives and the Clericals,

who see in the continued breach between the

lilieral middle classes and the social demo-
cratic working classes the best guarantee for

the maintenance of their own political

supremacy. For this reason reactionaries of

every type are always endeavoring to stir up
anew the conflict between the Liberals and the

Socialists.

The Political Outlook.— The question, in

how far will it be possible in the future to

establish a modus I'ireudi between the Liberals

and the Social Democrats, is of unusual im-

portance for the entire political development
of Germany. In both parties there is no

lack of men of insight who recognize the

fact that neither liberalism nor_ social democ-
racy alone is able to secure in Germany a

modern progressive policv ; and that, therefore,

the co-operation of the two parties in Ger-



GERMANY — THE JUDICIARY

many is a political necessity, just as it

is in France and Belgium. Just as in lib-

eralism there are two elements, one rather

conservative, the other more radical, so in

social democracy there are two factions. One
is concerned primarily with the practical

.affairs of state ; the other, composed of social

extremists, is concerned entirely with social-

ism. These last would like for the party to

devote its entire political activity to the ex-

ploitation of Marx's theory of "collectivism."

This conflict between social theory and the

present political needs of the state is always
in progress. It will probably continue for

manv a year ; and the reactionaries mav count
on deriving advantage from it for a long time
yet.

However, the general trend of economic
development in Germany seems to lead in-

evitablv toward democracy. The yearly in-

crease of population, which is some eight or
nine hundred thousand, forces the political

centre of gravity more and more toward the

•commercial and industrial side; and, in time,

industrial Germany must mean democratic
Germany.
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12. Germany— The Judiciary. In the or-

^ganization of justice and administration in Ger-

many the distinction between the two has not

been made in such a way that the guardianship

of the law. ;'. c, its application to the fullest ex-

tent in a given case, is a function of the courts.

On the contrarv, the business of the courts was
considered to lie solely in the application of pri-

vate and criminal law, while the decision of all

cases in the whole field of public law, and of

.administrative law in particular, was regarded
as a function of the administrative authorities.

Such a view owes its origin to the absolute

police-state, which it has now outlived; but it

still persists. Only in recent decades have some
•of the German states introduced a special kind
of legal proceedings for deciding certain cases

of administrative law ; but such innovations arc

as yet in a fragmentary and imsystematic con-
dition. Even to-day the incorrect usage persists

of calling only the civil and criminal coui is

"regular courts," as distinguished from these

aforesaid administrative courts. To be sure, the

•organization and procedure of the so-called

regular courts are legally made uniform through-

•out the empire by the imoerial law under which
these courts are organized and by uniform
civil and criminal codes ; while the organization

and procedure of the administrative courts are

left completely to the autonomy of the individual

states.

Regular Courts.— In this sense the "regular

courts" are : The county courts, the district

state courts, the courts of appeal, and the su-
preme court of the empire. They are called
respectively, Amtsgericht, Landgericht, Ober-
landesgericht, and Reichsgericht. Excepting the
last, all these courts pertain to the individual
states, though their formation and proceedings
are unified and determined by imperial law in

the above-mentioned manner. The smaller states

have courts of appeal in common, while
the smallest states have their state courts in

common with a neighboring state. The judges
in all these county and state courts are appointed
for life by the ruler of the state in which the

courts are; and members of the Reichsgericht
are appointed by the emperor on the recommen-
dation of the Bundesrat,i.e'., the Federal Council.

They cannot be transferred against their will

;

and they cannot be removed except by judicial

disciplinary proceedings, or by reason of con-
viction in a criminal court. The qualification for

a judgeship is prescribed by imperial law, which
requires the study of law for at least three years
at a university, and two rigid and comprehensive
examinations, between which lies a period of
practical e.xperience in judicial work. The dis-

trict state courts are divided into civil and crim-
inal chambers, composed of three and five mem-
bers respectively. The courts of appeal fall

into civil and criminal senate, each composed of
five members. The Reichsgericht is divided into

similar senates, each composed of seven mem-
bers.

Civil Proceedings.— In litigation in private
law, where the sum involved does not exceed
$75. and in certain specially desi^ated cases, the

judge of the county court alone decides the case
in the first instance; in all other cases the suit

is instituted, in the first instance, in the civil

chamber of the state court. Besides, in judicial

districts where a large amount of business is

done, the state court has a special branch for

the disposition of commercial matters. This
court is presided over by a re.gular judge, as-

sisted by two commercial judges. These last

are business men, and their office is honorary.
The course of appeal is from the county court
to the district court, from the district court tc

the court of appeal ; from the court of appeal to

the supreme court of the empire for revision. In
the larger commercial cities there is also pro-
vision for the formation of special courts to

try cases growing out of business, commercial,
and labor relations. Such courts are composed
of employers and employes in equal numbers,
and are presided over by some municipal
official.

Criminal Proceedings.— For light misde-
meanors criminal proceedings begin in the
Schoffengericht, or sheriff's court, which is pre-

sided over by a judge of the county court, as-

sisted by two magistrates. For more grave
offenses the court of first instance is the crim-
inal chamber of the district court; for serious
crimes the Schwurgericht, or jury court. This
last is composed of three regular judges and
twelve jurors, forming two separate colleges, so

that jurors only have to decide the question of
guilt or innocence. In cases of treason against

the emperor and against the empire the Reichs-
gericht alone has jurisdiction. We see that

criminal courts of first instance are or.ganized

on three distinct principles. In some of them



GERMANY — THE JUDICIARY

regular judges and laymen act togetlier, in

others they act as two separate units, and in

still others the judges act alone. This condi-

tion is a result of a compromise that was agreed

upon when the imperial statutes regulating the

judiciary were passed. The original draft pro-

vided for three kinds of sheriff's courts, or-

ganized on a unifying principle. At present

there is a reform movement in progress, looking

toward the establishment of greater unity ; but,

in so far as such efforts threaten the existence

of the jury-courts, they meet strong opposition

in the public sentiment. In criminal matters,

appeal, properly speaking, can only be taken
from the decisions of the sheriff's court, from
which the case goes to the criminal chamber of

the district court. From the decisions of a dis-

trict court, as well as from those of a jury court,

there is no appeal, the only legal remedy being
revision, in some cases by the criminal senate

of the court of appeal but usually by the

Reichsgericht.

The Public Prosecutor.— Aside from light

cases of personal offense, insult, etc.. tlie right

to institute proceedings does not rest with the

injured party but rests exclusively with the pub-
lic authorities, or, so to say, with the Staatsan-

waltschaft. It is the business of the attorney-

general — district attorney, state's attorney, or

whatever we may call him— to follow up every
crime that comes to his notice; and only in cer-

tain light misdemeanors docs the prosecution

depend upon the will of the injured party. But,

on the other hand, if a case is thrown out by the

public prosecutor, the aggrieved party can bring
about a legal decision on the matter. The quali-

fication of prosecuting attorneys is the same as

that of judges; but they are administrative, not
judicial, officials. They are appointed by the

several state sovereigns, and are subject to the

legal regulations of the state administration.

For the Reichsgericht also there are similar

attorneys-general. They are appointed by the

emperor on the recommendation of the Bundes-
rat. and arc subordinate to the imperial chan-
cellor and the imperial department of justice.

The prosecuting attorneys also represent the pub-
lic interest in matrimonial and guardianship
litigation.

Attorneys.— The qualification of an attorney

or counselor-at-law is likewise the same as that

of a judge; though lawyers are by no means
oflSciais, but free practitioners. To be sure, in

order to practise his profession, he must be
enrolled in the list of lawyers at a certain court;

but such enrollment cannot be denied any one
who has the qualification of a lawyer. Only for

the Reichsgericht docs the right to practise de-

pend upon the vote of the council, which de-
cides the question whether a need exists, or not.

In criminal proceedings every lawyer can repre-
sent the defendant in any German court ; but in

civil proceedings onlv in the court where he is

enrolled. Only in the county court is it un-
necessary for the defendant to have a lawver;
in other courts it is compulsory. Distinct from
the attornevs are the notaries. These are regu-
lar state officials, appointed by the state depart-
ment of justice, and in most states from the
ranks of the lawyers.

Besides the administration of civil and crim-
inal law, a number of matters have been turned

over to the courts, which are properly beyond,
but are said to fall within the "voluntary," juris-

diction of the courts. They are scarcely legal

atfairs at all, but rather administrative business.
Among such may be mentioned, the control of
guardianships, the keeping of the land-register,
and the trade-register, and similar things.

Speci.il Courts.— In addition to the generat
courts there arc special courts for certain classes
of persons. Particularly to l)e nicnlioned are
military courts, having jurisdiction in criminal
matters. Military persons arc not subject to the
general criminal justice, but come under special
criminal procccdintrs manae;ed, in the first in-

stance, by the military, by the military supreme,
or by the naval courts, and, in the last instance,
by the military court of the empire. These courts
are composed of officers and military judicial
officials; and here particularly the lord of the

court, a survival of the Middle Ages, plays an
untimely part. F'urther, the various systems-
of state laws provide for special civil and crim-
inal proceedings against the members of the
state's dynasties, and for civil proceedings even
against the ruler himself. For criminal acts,

the head of a German state cannot be tried in.

any court, and so cannot be held responsible.
In the German protectorates there are also

special courts, and likewise special consular
courts in those foreign localities where Eu-
ropeans are exempted from local jurisdiction.

hidcpendcnce of the Judiciary.— The prin-
ciple of independence in the judiciary is shown
not only by the fact that the judge can neither
be transferred nor peremptorily dismissed, but
also by the fact that the courts render their de-
cisions independently of any higher orders, and
are under no authority but that of the law.
The pardoning power in cases of criminals
belongs to the heads of the individual states

and free cities, except for sentences passed by
the Reichsgericht ; for these the right of par-
doning belongs to the emperor.

The Question of Legality.— From the prin-
ciple that the courts alone have the right to-

apply law is deduced the further principle that
they have to test the legalitv of laws and ordi-
nances before they apply them. In Prussia, how-
ever, there is a constitutional clause against
this, which precludes absolutely the possi-
bility of testing the legalitv of any prop-
erly proclaimed statutes, or even of the royal'

mandates. But whenever a given law vio-

lating the basal principles of a legal system has
not been expressly sanctioned, there exists the
right to test its legality. This is true of the-

empire and of many states. It must be added
that the weight of opinion in Germany is that
this right of the courts to test the legality of a
law does not. as in the United States, touch the
question of the constitutionalitv of a statute that
is formally valid. While in America legislation,
justice, and administration are coordinated, and
all are subordinate only to the specially organ-
ized constitutional law. in Germany constitu-
tional law is not essentially different from ordi-
nary law; and it is under ordinary law- that both-
justice and administration are subordinated.

The Question of CnnstitutinnaUly.— .Accord-
ingly the whole field of constitutional law. prop-
erly speaking, is without anv secure protection-
on the side of the courts ; for the American in-
stitution of impeachment has not yet been de-
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veloped in Germany. In all the constitutions, of
course, the principle of the responsibility of
ministries for their acts is expressed, and many
individual states have a legal regulation for the
indictment of ministers. Charges are preferred
by the state legislature, and the case is usually
tried by a specially formed state court. But in

the empire, as such, and in Prussia the legal

regulation for such proceedings is lacking.

However, regardless of the question whether
such indictmants should be brought against min-
isters, some sort of control by the courts over
the constitutionality of laws and the acts of the
government is absolutely necessary. The cus-
tom, taken from French law, of allowing the
Staatsrat, or state council, to decide whether an
official shall be prosecuted in the courts, or not,

for acts committed in performing the functions
of his office, has been done away with for the
empire ; but in the individual states, under cer-
tain circumstances, a similar arrangement has
been retained. Prussia and some other states

have made use of it. For instance, if civil or
criminal charges are preferred against an ad-
ministrative official for acts done in his official

capacity, his superiors can submit to the highest
administrative state court, the Oberverwal-
tungsgericht, the question whether the official

has violated his duty or not. If this court
decides that the official on trial committed the
offensive acts in the performance of his duty
the case is brought before the regular courts.

Whether the courts are to be allowed to test

the legality of administrative acts, and in what
way and to what extent, this is a matter that the
imperial laws leave to the legislation of the indi-

vidual states. As a matter of fact, Prussia,
Bavaria, Saxony, Wiirttemberg. Baden, and
many small German states have recently under-
taken judicial control of administrative juris-

diction. They have organized a so-called "Ver-
waltungsgerichtsbarkeit :" but the extent to

which this has been done is exceedingly varied

;

and it is exceptional that the principle is ex-
pressed, that every infringement on subjective
rights by a-n administrative act is sufficient

ground for an indictment. Usually, as in Prus-
sia, the legal method is to enumerate all the
possible cases in which such an administrative
indictment is admissible. The list generally in-

cludes all police di,spositions. However, the de-
cision of such cases is never left to the ordinary
courts, but to special administrative courts : and
these do not belong to the judicial system, but
to the administrative system. Usually, in the
first instance, the question of administrative ju-
risdiction is decided by the administrative
authorities themselves, but in coUegial formation
with laymen and in special proceedings similar
to civil proceedings. Only in the last instance
does the question go to an administrative court
formed especially for the cases in hand. In
Prussia administrative courts of first and second
instance are simply the administrative county
and district boards, which are composed partly

of regular, paid officials, and partly of hon-
orary elected officials. The court of final a.p-

peal is the Oberverwaltungsgericht, which is

composed exclusively of members appointed
for life by the king. Half of the members must
have the qualification of a jud.ge, the other half

the usual qualification required for high admin-

istrative service. As to independence, this court
offers all the guarantees of the highest courts of
justice.

In view of the complication of the limits to
the competency of law courts on the one side,

and administrative authorities and administra-
tive courts on the other, it is clear that disputes
over such competency can easily arise. The im-
perial law states that the courts are to decide
upon the competency of himself; but here
too it leaves it to state legislation to form,
under certain conditions, special courts for de-
ciding such disputes about competency. As in
other states, this has happened in Prussia. Here
a so-called competence-court, composed of
judges and administrative officials., decides sucli
conflicts. This special court is summoned either
by the administrative authorities when the mat-
ter is pending, or by the disputants, after both
the courts and the administrative authorities
have declared themselves incompetent. On the
other hand, disputes of competence between the
administrative courts and administrat-ve au-
thorities are decided once for all by the Ober-
venvaltungsgericht.
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13. Germany— The Schools. The history
of German schools begins with the time of
Charlemagne. True, before his time, the Church
had made it its business to provide, in the
monasteries, instruction in theology and other
subjects for boys intended for the ministry, and
later also for the children of especially promi-
nent families ; but it was tlie great emperor
who, advised by such scholars as Alkuin, Paulus
Diaconus, and Petrus Lombardus, first strove to
introduce really popular instruction in Germany
and thus lift his subjects to a higher intellec-

tual plane. School-rooms were fitted up in
his castles, as well as in the monasteries,
where not only his own children and the sons
of the highest nobility, but also capable boys
of the lower classes were instructed and edu-
cated. In the following wars and confusion
many of those schools were abandoned, and
under the successors of Charlemagne nothing
was done for the youth of the common people
for centuries, though scions of distinguished
families still found in the monastic schools op-
portunity to learn the three R's and occasionally
even Latin. With the rise of the cities after
the Crusades and the increased prosperity of the
middle classes came naturally a popular desire
to better educational conditions. .Already before
the 14th century German merchants had estab-
lished secular writing-schools, in which the sub-
jects of instruction were no longer merely those
things that the Church was trying to teach to its

new recruits, but more particularly penmanship
and commercial arithmetic, and such other
things as the business world of that time needed
to know, .\fter this time the development of
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tlie German school system was stimulated

largely by the examples of Holland and Italy,

respectively. While the monastic and cathedral

schools still remained under the domination of

the scholastic spirit, humanism was victorious in

the "brotlierliood-schools" that were spreading

all over lower Germany, modelled after those

established m the Netherlands by Gecrt Groote.

The revival of learniuR in Italy prepared tlie

way for a reorganization of higher instruction

in Germany and led to a more thorough study of

the classic languages and literatures. Yet, with

a few famous exceptions, there was a lack of

really capable teachers. Just as in the guilds.

there were masters and apprentices among
schoolmen ; and hundreds of poorly qualiiicd

beginners in t'ne profession roved from olace to

place as traveling scholars, usually taking with

them a number of "A B C" words, which thev

treated brut;illy enough and often led astray.

The most important educational reform in

Germany was effected by Melanchthon ( precep-

tor Germania;) and Martin Luther. Supported
by Bugonliagen in northern Germany and
Johannes I'renz in Wiirtemberg, these two re-

formers sought to improve upon earlier attempts

at popular education. Roth worked for a popu-

lar education that should really become general

;

and they emphasized -effectively the legal duty

of all parishes to employ the necessary number
of qualiiicd teachers. Just as the school-ordi-

nance of Wiirtemberg, so also those of Bruns-

wick, and the Electorate of Saxonv demanded
German schools in every village, besides particu-

lar schools of five classes in the towns. Con-
tinuing the work of the latter, the three ducal

schools ( Fiirstenschulcn) at Meissen, Grimma,
and Schulpforta took the punils through a six

years' course, thus preparing them for the uni-

versity. Besides the old monastic schools there

were now also Protestant Latin-schools, wdiere

phdosophy, mathematics, and the elements of

Hebrew were taught as well as Latin and Greek;
but it must be added tliat in the lower Latin-

schools Latin and religion were for a long time

the only subjects taught. Througli the efforts

of Hicroiiymus Wolf. Valentin Friedland, of

Trotzendorf, and Johannes Sturm — all pupils

and followers of Melanchthon — the Latin high

schools (often called monastic, public, and ducal

schools') were gradually raised to the dignity

and significance of those humanistic Gymnasien,
which for some centuries formed the chief step-

ping-stones to the German universities. The
Catholic Church unwillinT to be outstripped also

took up the work of reform and helped to in-

crease the number of countrv public schools, and
also the charity schools in the towns and cities.

The Jesuits furnished some excellent teachers

for the Catholic portion of the population.

Though girls had received instruction in the

convents of the Middle Ages, still it remained
for the i6th century to give the daughters of

the poorer classes opportunity to receive even a

modest amount of elementary instruction.

However, in the following cycle humanism
was on the wane. In directing attention to the

study of nature Bacon and Descartes had pro-

claimed the rise of new educational ideals, and
now Germany again needed new pedagogical

guides. These were found in the persons of the

school-reformers Ratichins and Comenius.
While the latter emphasized the value of ob-

servation and practice (iibung) and regarded
the "realities" as the kernel of scientific educa-

tion. Ratichius was more practical and directeil

his efforts toward the intro<luction of a quick
method of learning languages. During theii

lifetime compulsory education was introduced,

at least in some of the smaller principalities. A
number of school-ordinances published later

show the far-reaching influence of the pedagogy
of Comenius, and particularly a gratifying effort

to increase more and more the number of sub-

jects taught. The nobility of the 17th century
looked upon humanistic learning as the work of
a pedant, and blinded bv the brilliance of French
culture, they established their Ritterakademien,
or academies for young noblemen. Of these
institutions, which were of rapid growth, a few
are still in existence. August Hermann F'rancke

made a name for himself as the creator of the

first German orphan-asylum, of the Biirger-

schulc, and of the high school for girls, lie

likewise made the first attemnt to unite organi-
cally the new subjects of iubtruction with the

traditional subject-matter of instruction. Just

as Francke had done, the so-called Philan-
thropists (Basedow. Campe. Salzmann), under
the influence of Locke and Rousseau, laid stress

on the import.ince of educating as well as of in-

structing youth, and prepared a number of good
school manuals and reading books. It is to

pupils of F'rancke that Germany is indebted for

the first Realschulen. in which the greatest stres.;

was put upon the German language and litera-

ture, to the exclusion of Latin and Greek.
Frederick II., of Prussia, saw in the spread

of elementary instruction the best means
of enlightening his people: but von Zedlitz,

his minister of state, also did much to elevate

and multiply the Gymnasien. The final examina-
tion (.\hiturientenexamen), introduced in 1788,

made instruction and courses of study more uni-

form. I-'reiherr von Stein laid the foundation
for the later Ministry of Public Worship and
Instruction in Prussia. Examination-ordinances
for the pupils xnf the various schools were either

revised or introduced for the first time, likewise
for teachers of public and other schools; also a

trial-year for teachers was instituted; a normal
programme of study was published for the
Prussian Gymnasien ; and, finally, the value of
gymnastic exercises, which had been advocated
by Jahn, was recognized in the programmes of
public schools.

However, the wonderful educational progress
made by Germany along all lines during the first

half of the lOth century was due principally to

the work of the great pedagogical reformers
Pestalozzi, Frobel, and Herh.'irt. They empha-
sized the necessity of a natural beginning and
the importance of thorough rudimentary instruc-
tion ; they insisted that education go hand-in-
hand with instruction ; and they demanded that

Forbildungsschulen. or continuation schools, be
established, that the trial-schools for teachers be
united with the training-colleges, and that
methodically arranged school manuals be pre-
pared. Kindergartens, in which play is made
an important factor in education and instruction,
trace their origin back to Frcibel. while Herbart
was the creator of our scientific pedagogy. He
brought pedagogy into its natural relation to
psycholog>- and ethics and sought to build up
instruction in high schools on the same prin-
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ciples as in the public elementary schools
(Volksschulen).

The credit for the excellent and generally ad-

mired school system of Germany, with the con-
sequent high level of popular education, is not

due to such deserving men alone, but also in a

large measure to wise legislation, particularly

regarding the thorough preparation of teachers

and the compulsory attendance of pupils. All

children from 6 to 14 years old must receive

instruction, at least in the public elementary
schools. Here tuition is free, but not so books,

tablets, etc. : and every parish or municipality is

legally obligated to establish and maintain such
schools. Here and there the state renders some
assistance, but claims the right to confirm the

teachers and supervise the school. The simplest

form of such a free school is the village school

with only one class, where children of both
sexes and of every school-age sit together in one
room and are instructed simultaneously by one
single teacher. The subjects taught are : Re-
ligion, German, Arithmetic, the Realities, Sing-

ing, and Gymnastics, besides some instruction in

needlework for the girls. In larger communi-
ties similar schools have two or three grades
instead of only one, and a corresponding num-
ber of teachers, under a regularly certificated

principal. In towns and cities the boys and girls

are separated, there being such free schools for

each sex. Since i Oct. 1902, such city schools

have had eight grades, and in them are taught,

in addition to the subjects mentioned above, also

Geometry, Geography, and Natural History.

The administration of these common schools is

in the hands of the city school commissioners,
-who are elected by the representatives of the

<:itizens. These commissioners elect the super-

intendents and the principals and teachers of

the individual public schools. State supervision

of schools, including the one-grade country
schools, is carried out by the district superin-

tendent, or by the head of the district govern-
ment, or, in the last instance, by the royal

government.
The intermediate and high schools for boys,

as well as similar institutions for girls, serve

more general educational purposes, in that here

modern languages are added to the curriculum.

All teachers employed in the common and inter-

mediate schools must have been prepared in a

state training-college for teachers. In Prussia

there are usually separate training-colleges for

Protestants and Catholics, and all are under the

Toyal provincial school commissions, in which
the head of the provincial government in ques-

tion is the chairman. Every training college is

organically united with a one-grade and with a

three-grade practice school. The so-called

Praparandenanstalt, a preparatory training

school, serves as a stepping-stone to the training

college. Pupils who have not attended such an
institution must pass an entrance examination at

the higher institution. The course of study at a

training college embraces three years, and
tuition is free. In none of these training schools

is there co-education, there being separate insti-

tutions for males and females. Usually these

colleges for teachers are at the same time

homes, where the pupils eat and sleep. Peda-
gog>'. Religion. German, and Music play an im-

portant part in the course of instruction. For
entrance the pupil must have completed his 17th

year, but must not be over 24 years old. After
three years, the last of which is devoted chiefly

to a practical study of methods in teaching, the

pupil must pass a final examination, which quali-

fies provisionally for the work of a teacher.

However, the right of permanent employment in

the school service is conditioned on another ex-
amination, which the young teacher can take
only after the lapse of two years, at latest five

years. The candidate must then show that he
or she is capable of filling a school position per-
manently. Any one desiring to become a teacher
in an intermediate or a high school, or a teacher
or principal in a training college, or a school
principal or superintendent, must stand special

examinations of correspondingly more rigid

requirements.

At the beginning of the year 1902 there were
59,364 public elementary schools in Germany,
with 146,584 teachers in full employment, and
8.921.440 pupils. In 1901-02 the total expendi-
ture for public elementary instruction was
$104,475,000, of which $30,100,000 came from
state funds. There was a public elementary
school for every 950 inhabitants, with 158

scholars for every 1,000 inhabitants, and 61

scholars pro teacher. There were further 666
private schools of the same grade, with 39.939
scholars. The teachers of all kinds of public

schools in Germany are entitled to pensions, and
can. for the most part, be dismissed only by a
judge's sentence. In the sum mentioned above,

as representing the cost of pitblic elementary
education in Germany, the expense of general

school management, of school inspection, and
of training teachers, is not included. The gen-
eral level of popular education in Germany is

favorably characterized by the fact that in Octo-
ber, 1901, the precentage of illiteracy among
army recruits was only ',"2 per cent per l.ooo. not

taking into account the one-year volunteers,

who. as is well known, are admitted only on
the Ijasis of a certificate obtained for si.x years'

successful study at a higher institution of

learning.

In Prussia there were, in 1902, 12,183 students

at the public training colleges. The total ex-

penditure for such institutions in the same year
was some $2,375,000. of which about $2,000,000

was paid by the state. Of the 6.103.745 children

in Prussia in 1901 subject to compulsory educa-

tion Cage 6 to 14 years), about 93 per cent re-

ceived instruction in the public elementary

schools, 6 per cent in other schools, and only

I per cent were temporarily excused from school

attendance. In 1901 there were in full employ-

ment in the Prussian Dublic elementary schools

76,342 male and 13,866 female teachers, besides
131' male and 33.062 female assistants for such

special branches as needlework, g>-mnastics. etc.

In 1901 the cost of maintaining such schools in

Prussia amounted to some $67,480,000. Of this

amount only 31 per cent was covered by the

usual school money, the balance being paid by

the state, by the municipalities, and by parties

obligated to contribute, and in part from the

income of school property. In 1901 there were
in Prussia 319 public intermediate schools for

boys and children of both sexes, where 86.965

pupils received instruction from 2.368 male and
200 regularly employed female teachers. The
number of public intermediate schools for girls
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was 137, with 47,776 pupils, 702 male, and 704
female teachers.

To be distinguished from these last men-
tioned arc the public high schools for girls

(Hohere Tochtcrschulen). Of these schools
alone there are in Prussia about 220, with more
than 60,000 pupils and about 2,500 teachers, of
which there are only about 200 more female
than male teachers. It must be remembered that

we are speaking here only of state and city

schools. Just in this field of female education
there are numerous well-attended private insti-

tutions ; and in these the female teachers are in

a large majority. The ordinary public high
schools for girls (Hohere Madchenschulen)
have nine grades ; and here are taught, besides
the general subjects already mentioned, French,
English, Mathematics, Physics, and Chemistry.
Not infrequently there are training colleges for

girls in connection with these high schools,
which have a three years' course and prepare
teachers for intermediate and high schools for
girls. Recently also regular gymnasial courses,
with considerable Latin and some Greek, have
been opened to girls, either in a private way, or
as supplementing the work of some of the more
prominent public high schools first mentioned.

The first Realg>mnasium for girls was
opened in Berlin in 1906. The curriculum is to

be the same as that of the intermediate and
upper classes of the Realgymnasien for boys,

including Latin but not Greek (sec below). In
January, 1906, Dr. Studt, Minister of Public
Worship and Instruction, summoned to Berlin a
conference of educators in the interest of the

higher education of young women. The body
was composed half of male and half ©f female
representatives of education for girls. The reso-

lutions passed by this conference are of great
significance for the further development of
female education, and especially so the plan to

establish colleges (Lyzeen) for girls. These in-

stitutions are to include ancient languages in

their course of instruction; and the expectation
is that they will give young women an equal op-
portunity with young men to pursue the highest
educational ideals.

As regards higher institutions of learning for
boys we have, in general, to distinguish between
those having a six-j-ears' course and those hav-
ing a nine-vears' course. All presuppose a three-

years' elementary course and receive in their

lowest class pupils 9 or 10 years old. When a
boy has finished a six-years' course and quali-

fied for the next hi.ghcr class, he then receives

a certificate entitling him to fulfill his military
oblieations as a one-year volunteer. The most
popular and bv far the most numerous of these

six-year public schools are the Realschulen.

Besides the usual branches, French is begun in

the first year, to which English is added in the

fourth, fifth, and sixth years. Other subjects

taught are Mathematics, Physics, Chemistry,
Biolog>'. etc. The Oberrealschule is just like

the Realschule as regards the programme of
study, etc., exceot that here the course is merely
extended organically by three years. Latin and
Greek are not taught in any of these schools.

The Rea!g>-mnasium is a higher institution

of learning with a nine-years' course of study.
French. English, and Mathematics are the prin-

cipal subjects of instructions, but heavy emphasis
is also put upon Latin. Even in the first year

the pupil is drilled eight hours a week in tht
elements of Latin grammar. A conference of

leading German educators, called together by
William II. in December, 1890, has proved sig

nificant for the later development of the German
school-system. Since that time there has been
increased interest in the establishment of insti-

tutions that take into consideration the indi-

vidual talents and inclinations of the pupil and
make it possible for him to get either an es-

sentially humanistic, or a more realistic educa-
tion, thus preparing him later to enter one of
the learned professions, if he choose, or to
pursue some more practical calling. In such
reform schools Latin is banished from the lower
classes and French begun instead ; then in the

third year English is taken up, in accordance
with the programme suggested by Principal
Schlee. of Altona ; and not until the fourth year
does Latin take its place with the other lan-
guages. The Frankfort reform programme,
which has been advocated with most success by
Karl Reinhardt, is more popular and really of
more practical use. It provides for French as
the only foreign language during the first three
years; then Latin is added, and later, during the
last four years, English is added. If for Eng-
lish we substitute Greek in this programme,
there we have the curriculum of the so-called
reform gymnasium. As a matter of fact, the

three lowest classes are the common foundation
for the Realschule and Oberrealschule on the
one side, and for the Reform realgymnasium and
the Reform gjmnasium on the other.

In the humanistic Gvmnasien of the old style

Latin is studied from the first year on, French
from the third, and Greek is added in the fourth
year. At present these institutions are still in

the majority ; but the tendency is decidedly to in-

crease the number of "realistic" institutions and
reform schools.

The aim of the reforms of the last 15 years,

which were initiated by William II., has been to
break the monopoly of authority enjoyed by the

Gymnasien. As a matter of fact, anyone who
has passed the final examination at any higher
institution of a nine-years' course, can now enter
the university; though matriculates in the
theological department who have not studied
ancient languages must later take an examina-
tion in these subjects. Similarly, graduates of
an Oberrealschule who intend to become phy-
sicians must learn a certain amount of Latin;
and, if they devote themselves to the study of
law and statecraft, they must, after a few terms,
take an examination in Latin, to show that they
arc able to study Roman law from the sources.
The certificate of graduation from a nine-year
institution (Gymnasium, Realgj'mnasium. Ober-
realschule) besides admitting to the universities

and the technical Hochschulen. entitles one later

to enter upon the career of an officer in the
army or navy, or to take the examinations for
state service in the departments of forestry,

buildings, and mines, or in the higher postal and
telegraph service. To enter upon a career in the
revenue department it is sufficient to have
studied successfully for one year in the upper
class (Prima) of a nine-year institution. For
admission to the study of dentistrv and veteri-

nary science, as well as to employment in the
Imperial Bank, the candidate is only required to

have passed the examination for promotion to
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the upper class. The certificate for service as a
one-year volunteer, given for six years' success-
ful study at a higher institution, admits to the
Hochschide for Agriculture, also to the Aca-
•demic Hochschulen for music, painting, and
sculpture, as well as to the examinations for
teachers of gymnastics and drawing at the high
schools. On the other hand, the future apothe-
cary must have passed the examination for pro-
motion to the upper class ; and, if he was edu-
•cated at an Oberrealschule, he must have learned
privately a sufficient amount of Latin.

It only remains to refer to special schools for

the infirm. Germany has long regarded it as
the duty of the State to provide education and
instruction for children whose bodily infirmities

make it impossible for them to attend the regu-
lar public schools. In addition to numerous pri-

vate institutions of a similar nature, there are
royal schools for the blind and for deaf-mutes

;

and in some of the asylums for the insane there
are classes for mentally diseased children, in

which the wards are chiefly directed in some
T<ind of systematic manual employment. Fur-
ther, in many municipalities auxiliary schools
for weak-minded children have recently been
-established. Formerly, such children either re-

ceived no instruction at all, or else they were
allowed to attend the ordinary public schools
for years to no use, feeling themselves miserable
among normal children and simply hindering
the regular class instruction.

BibUo^rajyhy.— Bremen, 'Die preussische
Volksschule' (1905) ; 'Die schulordnungen des
'Grosshertzogtums Hessen' (1903): Dornheim,
'Volksschadcn und Volksschule' (1904) ;

Hughes, 'Schools at home and abroad' (1902) ;

Kerchone d'Exaerde. 'De I'enseignement obli-

gatoire en AUemagne' ("1897) : Parsons, 'Prus-
sian Schools through American Eyes' (1891).

Leopold B.\hlsen.
Princil'al of the Rcalsyinnasiiini at Sfralsimd.

14. Germany— The University System.
The conception of a university is, as part of the
German educational system, free from all the
difficulties of determination which are involved
in the American usage of the word. In the
L^nited States the university means sometimes
the best equipped colleges as distinguished from
the poorer ones ; sometimes those institutions

which combine colleges and professional
schools ; yet at the same time many of the
smallest and newest schools leading to the
bachelor's degree <^3l' themselves universities,

while the older and better ones keep the tra-

ditional name of college. There is thus on the

.\merican side no sharp demarcation line, and
hundreds of hardly comparable institutions may
he called imivcrsitics. The situation in Ger-
many is in every respect the opposite of this.

The German Empire has 21 universities which,
at least in theory, all stand on exactly the same
level, have uniform entrance conditions and de-
grees, are sharply and absolutely different from
a German school or g\-mnasium, from the acad-
emies and technical schools, and from every
.American institution : comparable perhaps with
the four post-graduate departments plus the
junior and senior classes of an institution like

Harvard L'niversity.

The oldest German universifles lie outside of
the present German empire, in Austria : Prague

was founded in 1348 and soon after, \'ienna. In
the Germany of to-day none is older than
Heidelberg, founded 1385. The others are, in

historical order: Leipzig (1409), Rostock
(1419), Greifswald (1456), Freiburg (1457),
Tiibingen (1477), Marburg (1527), Konigsberg
C'544), Jena (1558), Wiirzburg (1582),
Giessen (1607), Kiel (1665), Halle ("1694),

Breslau (1702), Gottingen (1737), Erlangen
(1743), Miinster (1780), Berlin (1809), Bonn
(1818), Munchen (1826), Strassburg (1872).
A lively agitation makes it probable that the
next university will be founded in Hamburg.

Sixteen universities, some of them of great
historical importance, existed for some centuries
and disappeared again, as, for instance, Ki^ln
(1388-1794), Erfurt ("1392-1816), Ingolstadt
(1472-1800), Mainz (1477-1798), Wittenberg
(1502-1817), Frankfurt a. O. (1506-1810),
Helmstadt (1576-1809), Altdorf (1622-1807).

The essential features of these 21 institu-

tions are given in the fact, firstly, that they are
Stateinstitutions; secondly, that the instruction
is adjusted to the professional training of the
lawyer, the physician, the minister, the h-gh
school teacher, and the scholar ; thirdly, that
the teachers are appointed for their achieve-
ments in productive scholarship ; and finally,

that the students are left to the complete free-

dom of independent young scholars. We have
to consider carefully the bearing of these four
features to understand the meaning of those in-

stitutions which have been throughout the whole
of the igth century the chief pride of the Ger-
man nation, and have secured to German
scholarship the acknowledged leadership in the
civilized world.

State Institutions.— The German universities
are State institutions. While in .America the
State has organized university life wherever
private initiative has been insufficient, giving to

the State universities on the whole a supple-
mentary character, inasmuch as all the leading
historical universities have been under the con-
trol of private corporations, the German nation

takes for granted that the higher education is a
matter for the State. This administrative de-
pendence upon the State can alone secure the

necessary uniformity in the preparation of the

State employes, teachers, judges, and so on.

And. on the other hand, as the State demands
that its employes shall have studied a number
of years in German State universities, it would
be impossible to develop universities on private

foimdations. Germany thus represents in this

respect the opposite extreme to England, while
America takes a middle place. But it is not the

Empire which has any control of the universi-

ties. The higher education is a function of the
particular states. Thus. Berlin is under the

control of Prussia : Leipziz, of Saxony ; Munich,
of Bavaria ; Heidelberg, of Baden ; and so on.

The State appoints the professors, determines
their salaries and their functions, and deter-

mines the requirements for the State examina-
tions. All the expenses of the imiversity, sal-

aries and pensions, buildinrrs and equipment,
figure in the State budget, and are independent
of the small fees which the students pay and
which go directly to the professors whose lec-

tures they attend. The income of the instruc-
tors comes, thus, from t\vo sources : the salary
and the fees. In the case of disability of the
professor, his whole salary is to be paid until
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his death ; and in every case, Uie State takes

care of the widow and orphans.

The State expenses for the universities have
been about 30,000,000 marks for regular yearly

expenses and about 6,000,000 marks every year

for extraordinary expenses.

The leading personality in the governmental
administration of the last two decades has been
Dr. Friedrich Althoff, the eminent head of the

Prussian University Department : his greatest

achievement is the development of the natural-

istic laboratories and of the clinical institutions.

This State character of the universities is in

no way antagonistic to an extraordinary demo-
cratic freedom in these institutions. Their
whole organization is in its essentials that of

self-governed corporations, with powers in the

hand of the professors which in many respects

exceed those of the American Faculties and
which still show much of their origin in the

free medieval institutions of Germany. Funda-
mental is the right of the Faculties to fill their

vacancies by cooptation. Whenever a professor-

ship is to be filled, the Faculty selects three

cand'dates and the government is bound to ap-

point a professor from among this number.
T'le Faculties, also, choose each year the Presi-

dent, the so-called rector, out of their own
number. The teaching staff consists further, not

only of full professors and assistant professors,

but also of docents (Privatdocenten) who have
no salaries, but fees only, and their appointment
is absolutely in the hands of the Faculty. In

earliest times the universities had even their own
courts. This exemption from civil law has been
abolished, but some disciplinary rights have still

been kept up. .A.bcve all. the State has no right

to interfere with the teaching of anv instructor.

No political pressure can be applied, and no
professor can be removed from his place against

his will. There is no sphere of public activity

in the German Empire in which the State con-

trol is so little felt as in the university: every-

thing is adjusted to the greatest possible free-

dom of thought.
Professional Faculties.— The universities are

schools for professional training. They stand

hereby in sharp contrast to the English and
American systems. In America the law schools,

medical schools, and partly the divinity schools,

stood in old times on a very low level of gen-

eral education. Practically every one was ad-

mitted. And independent of these, the country

had its colleges as places of highest education;

these were the real universities of the land, with

the aim of furnishing the highest liberal educa-

tion, accessible alike to the future business man
and to the professional students. In Germany
the situation has been iust the opposite of this

since the days of the first university in the 14th

century. From the beginning, each university

has had its four Faculties, and one of them, the

Faculty of .Arts, the later so-called Philo-

sophical Faculty, was distinctly the preparation

for the three upper Faculties of Divinity, Law
and Medicine. The Faculty of Arts had not

the coordinated character because its profes-

sional aim of preparing school teachers had not

reached an independent standing, as all teaching

was done by the clergy. As soon as lay teach-

ers were demanded, the Faculty of .Arts, too,

became professional, and the four coordinated

F.iculties reoresented the university. Thus none

but professional men have a real right to ex-

istence in the German University. The strong'

social effect of this historical development can-
not be overlooked ; it characterizes the social

difference between Germany and the Anglo-
Saxon countries. While in .Vmcrica the com-
munity of the best educated is represented by
the alumni of the colleges, without reference to
the question whether the way from the college

leads to the court and hospital or to the bank
and office, in Germany the circle of the in-

tellectual leaders is confined to the professional
men, as they alone have had reason to attend a
university. Only the army ranks with them
socially, while the representatives of all com-
mercial and industrial activities take a second
place, as they have no university education.

In a certain way the Philosophical Faculty
is still to-day introductory to the three others.

The students of medicine here receive the bio-
logical foundation, t!ie students of law and
divinity find here the historical, economical and
philosophical work. At certain places the
Philosophical Faculty itself has been divided into

two, a Naturalistic and an Historical Faculty.
Everywhere it is at present the most developed
one, with the largest number of teachers and
students. The most rapid development in the
last century belongs to the Medical Faculty,
wdiich stood far behind the Law Faculty a hun-
dred years ago. while it has now far surpassed
the Law Faculty in the number of teachers,
aiid, for a period of years, even in the number
of students.

In every Faculty the foundations of the in-

struction are historical and theoretical. The
Law Faculty, for instance, develops the juristic

problems from a systematic point of view and
leads up to the existing law through the his-

tory of Roman and German law. The practical

preparation which the case system of the .Ameri-
can law school provides is left in Germany to

the so-called Referendarzeit, a period of several

years which every young jurist— he may go
into the career of the lawyer or of the judge—
has to pass in the court for practical training-

after passing his examinations in the university.

Besides the State examinations for all profes-
sions, the university offers the Doctor's Degree
in Philosophy, Law and Medicine, which in it-

self gives no right to any appointment or to
any professional work, with the exception of the
career of the university docent. Yet the Doc-
tor's Degree is taken by most of the profes-
sional men too, as it gives by tradition the
stamp of real scholarship.

The relations of the different Faculties may
be characterized by the following figures. In
the year looo there were in the Philosophical
Faculties 571 full professors, 52 associate pro-
fessors, 323 assistant professors, 419 Privatdo-
cents, and T2,244 students. In the Protestant
Divinity Faculties no full professors, 7 associ-
ates. T,T, assistant professors, 37 docents. 2,352
students. In the Catholic Divinity Faculties 6-J

professors. 2 associate, 10 assistant professors,
10 docents. 1.546 students. In the Law Faculties
156 professors. 12 associates, 32 assistant pro-
fessors, 40 docents, 9,250 students. In the
Medical Faculties 224 professors, 19 associates,
iic) assistant professors. 329 docents, and 7.433
students. To characterize the growth of the
Faculties the following figures may be added

:

In the year 1850 the German universities had
12.246 students (1,615 Evangel. Div., 1,391 Cath-
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olic Div., 4,306 Law, 1,932 Medicine, 3,102 Phi-
losophy). In the )-ear 1880, 22,863 students

( 2,786 Evangel. Div., 706 Catholic Div., 5,297
Law, .4.779 Medicine, 9.295 Philosophy). In the

year 1903, 37,677 students (2,197 Evangel. Div.,

1,580 Catholic Div., 11,747 Law, 6,948 Medicine,
15,205 Philosophy).

The Tcaclicrs.— The teachers of the univer-

sity are appointed with reference to their

achievements in the advancement of knowledge.
No one can understand the meaning of the Ger-
man university who does not acknowledge this

principle as the central energy of German aca-

demic life. In this respect Germany stands in

contrast to both England and France. In Eng-
land the greatest scholars, from Bacon to Dar-
win and Spencer, have stood outside the uni-

versity life, and even the leading professors ot

Oxford and Cambridge have little to do with
the regular teaching, which is in the hands of
tutors and fellows. In France the provincial

universities are professional schools whose pro-
fessors are expected to be first of all teachers,

while scholarly production is concentrated in

the academies of Paris. In Germany alone is

a complete unity of academic teacher and pro-
ductive scholar demanded. It is a rare excep-

tion when an important scholar does not become
a university teacher in Germany, and every uni-
versity teacher without exception is expected to

have added to the storehouse of the world's
knowledge. America comes nearer to this Ger-
man system than any European country ; and
yet in everv American university productive
scholars and reproductive scholars are mixed

;

the contributions to knowledge still appear as a

kind of private undertaking, while the appoint-
ment refers to the teacher as teacher. This
cannot be otherwise in a country where there
is no sharp demarcation line between the small
college, which demands school teachers, and the

large university from which the mere school work
ought to be banished. Germany's power to re-

serve all university teaching for the productive
scholar thus stands in immediate relation to the
sharp and uniform demarcation line between all

schools, on the one side, and the universities on
the other.

This principle involves the most characteristic

features of German university teaching. The
university lecture is not intended as a reproduc-
tion of ready-made knowledge and the impart-
ing of mere information is its least important
function. Its essetial trait is rather that which
the productive scholar alone can offer, the train-

ing in scholarly methods. The Gymnasium
teaches facts ; the university teaches a critical

attitude toward all knowledge. Its vehicles are
partly lectures, partly seminary exercises. The
lectures are meant to be strictly personal and
critical outlooks over a whole field of knowl-
edge, independent of any special textbook.
They are not to be substitutes for anything
printed at all. but have to find their value in

the contact of the student with a personality,

acknowledged as an original productive scholar.

The German idea is decidedlv that the mastery
of method which such a teacher has shown in

his works will be more helpful and suggestive

for the student than any brilliant rendering of
second-hand knowledge. The seminaries, which
have taken the place of the formal rlisputations

of earlier centuries, lead the most advanced stu-

dents to make individual efforts toward schol-
arly production.

This principle gives meaning also to the in-

stitution of Privatdocenten. In America the
young scholar has to find his academic career
mostly by ascending through positions in small
colleges without higher university aims, where
he finds neither the means nor the time nor the
advanced students for higher work. This is

necessary as the large universities have merely
salaried teachers whose number has, of course,
to be adjusted to the demand of the instruction.
The result is that the academic career is dis-

couraging for the most vigorous minds, which
see before them years of a second-rate activity.

In Germany the opposite prevails. There are
no limits for the number of teachers of highest
class in the university. The docents have no
salaries, to be sure ; but their right to lecture
on any specialty to advanced students is equal
to that of any full professor, and no obliga-
tions are involved. It is the ideal situation for
the young scholar who wants to live in the
academic atmosphere from the first and who
wants to devote his life to productive scholar-
ship. A remarkable piece of scientific achieve-
ment is the only condition for his admission,
however large the number of teachers in the
same specialty may be. This docent system thus
separates the university career from its begin-
ning, from that of the simple teacher ; confines it

to productive work ; and has its external ad-
vantage in the fact that out of these docents
tlie universities choose the candidates for va-
cant professorships. The result is that the finest

and most vigorous minds of the country are
drawn into this career, and it is this personal
factor above all which gives to the German
university its superiority. Germany is the only
countrj' in which absolutely the best human
material of the nation enters into the academic
career ; and the docent system is the necessary
condition for this situation.

The German university has thus no exact
equivalent to the .'\merican university instructor,

as the instructor has a paid position and is ap-
pointed with definite obligations as to teach-
ing, while the docent may offer within the limits

of his chosen field whatever he likes. The
professor extraordinarius corresponds to the

-American assistant professor ; the ordinarius, to

the full professor. But it must he understood
that in Germany both categories are appointed
for life, and that the full professors only con-
stitute the official Faculty in which the adminis-
trative duties are settled. Very frequently the
title of professor extraordinarius is given to

docents after a series of years of yaluable work.
This is, then, merely a title without any profes-
sorial rights. No docent earns bv his years of
service any right to be advanced to a real pro-
fessorship, and seniority plays no role in the
question of advancement. The principle of in-
breeding, so habitual in American universities,

is strictly avoided in Germany. A constant mi-
gration of the professors is the rule, and this

migration includes the German universities of
Austria and Switzerland too. The Faculty asks
merely for the best productive scholars avail-
able, and this rejection of all claims resulting
from years of service secures the eminent char-
acter of the Faculty.

The Stndcnis.— The students attend the uni-
versity for from three to five years for the
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purpose of being prepared for a profession
tliroiigli a critical sciiolarly study of its scien-

tific basis. The attitude of the student, at least

in theory, corresponds, therelore, to the schol-

arly character of the Faculty. This is ex-
pressed by the scholarly preparation demanded
as entrance condition, and is expressed further
by the complete freedom of the student in every
respect. As to the entrance conditions, recetit

years have modernized the system by giving to

the more naturalistic Realschule the same rights
as to the classicistic Gyiimasium. But in no
case can a student be matriculated as a full

student with the ri.yht to pass state examina-
tions who has not passed the nine years' course
of one of the higher schools which presuppose
a three years' course in a primary school. 'Ibis

twelve years' work is usually completed with the
iQlh year and is tested by the .-Kbituricnten ex-
amination, which closes the school life. It is

difficult to compare this point of intellectual

achievement with that of .Xmerican schools. On
the whole, it might correspond to the beginning
of the junior year in the leading American uni-
versities or to the Baclulor's Degree in the
smaller colleges of good reputation. Those Ger-
man students who have not passed this exami-
nation can enter merely as special students, so-

called Horer, without the right to pass uni-
versity examinations. Foreigners cannot pass
State examinations at all : but they can be ma-
triculated and attain the Doctor's Degree. The
.Vnierican Bachelor's Degree is, then, usually
counted as substitute for the German school
examination, and years of post-graduate work
in such .American institutions as belong to the
.American Association of universities arc ac-
credited to them to a certain extent.

The time of study toward the philosophical
de.gree is nearly always four years; for tlie

medical degree, live years. The unit of
study is not the academic year but the half year,

the semester, of which the one lasts from the
middle of October to the beginning of March
and the other from the middle of April to the
beginning of August. The right of women to
be matriculated dates from recent years only,

and is not uniform throughout the different

parts of Germany But every university now
admits well-prepared women as special stu-

dents.

The freedom of the student goes far beyond
the American habit, and is not at all contined
to complete freedom in the election of courses.

He is not only not limited to a minimum or
maximum number of courses, but the university
also docs not demand any kind of test for suc-

cessful study in those courses. There arc no
course examinations, and, of course, no regis-

tration of attendance. The student is his jown
master and is expected to make just such use of
his opportimity as befits his scholarly aims. No
textbooks are prescribed in the courses ; no
questions are asked of the student and the

final examinalio'is have no reference to any
particular courses. The majority of students
change the university repeatedly, attracted by
special great teachers, or by the special charms
and facilities of a university town ; this mi.gra-

tion of students is one of the strongest ties

which Innd tlie States of the union together

and make the German Empire an intellectual

imity. But of course it works against that

spirit of loyalty which binds American students

toward a particular university. In the same di-
rection works the fact that the graduates of a
university have in Germany no furtlier adminis-
trative coiuiectioii with that particular place.

That wliich binds many German students to
their special .Alma Mater for their whole life

is rather their belonging to a special Corps or
Burschenschaft or other social club.

The social life of the German student finds
its characteristic expression in such club-like
institutions, wliich have a strong intercollegiate
affiliation. There is not and cannot be any class
life comparable with the undergraduate depart-
ments of -American universities, but these his-

torical chilis furnisli a large amount of par-
ticular academic feeling anion.g the students.
Those students who do not belong to fliem
live, on the whole, like Sny private young
gentleman. To live together in dormitories is

unknown, and common academic occasions are
somewhat rare; but the students of the fashion-
able Corps and of dozens of other clubs, with
their colored ribbons and colored ca|)s, domi-
nate the social life so completely that they
appear to the outsider as the only typical aca-
demic citizens. Their forms of social enjoy-
ment can be understood merely historically. All
the well-known excessive formalities In the
regulation of beer-drinking and fencing and
dueling are remainders of the 17th century and
partly of earlier periods. Yet the overwhelm-
ing majority of the students spend their uni-
versity years only for a limited time, or not at

all, under the influence of these traditional
forms of enjoyment. They are seriously work-
ing in pursuit of their earnest scholarly aims
and in preparation for the difficult State ex-
aminations. Sport, beyond fencing, is on the
whole little developed. It must not be forgotten
that the year in the army, which is tlie real

physical training for the German nation, falls

into the university years of almost every
student. Politics, too. plays a very small role

in the academic body, wliile, to be sure, religious

tendencies, especially Catliolic and anti-Catholic
movements with political character, have re-

cently not seldom disturbed the peace of the
student community.

The literature on German Universities is

recorded in the recent work of Erman and
Horn, 'Bibliographic dcr deutschcn Universi-
tilten' (Leipzig 1904). The lirst general part
contains the references for I7,,^6.3 writings; the
second part, referring to the special universities,
contains 21.725 titles. The best books on Ger-
man Universities are W. Lexis, 'Die Universi-
t.'iten im Deufschen Reich' (Berlin 1904). and
Friedrich Paulsen, 'Die deutschcn ITniversitiiten

und das Universitatsstudium' (Berlin 1902).
Hugo MuN'S'''ERiiHRf;,

Professor of Psychology, Harvard Uni-<'crsity.

15. Germany— The German Army. II is-

larical Outline.—At the end of tlie 15th century
the feudal system with its levies of tenants and
vassals was in decay. The growing power of
the princes, the rising spirit of the cities, the
levies of foot soldiers able to contend against
the knights, and especially the general introduc-
tion of firearms, accelerated t'le change. I-Vance
organized companies of motmted orderlies which
formed the first germ of a standing armv.

The love of adventure and roving disposition
of the Teutons was again manifested in extcn-
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<iive portions of the population. Armies arose
composed largelj' of German and Swiss mer-
cenaries. About tliis time Spain created a cele-

brated and powerful army ; everywhere the

feudal levy as a military force was being dis-

placed by an army of hirelings.

Tlie next century and a half formed a period
of transition. At the time of the Thirty Years'
War ( 1618-48) the armies generally consisted
of mercenaries whose licentious character grew
worse with the prolongation of the conflict. This
condition continued to the time of the French
Revolution. However, in nearly all European
countries there existed a kind of militia, either

as a survival of old institutions or as new
creations.

In Brandenburg and Prussia the idea of re-

cruiting the army from the people began to take
form, and although it had many ups and downs,
it was never entirely lost sight of. The Great
Elector (1640-88) laid the foundation for the
future greatness of Prussia by rigid economy
in civil and military administration and by
raising the national spirit of the Germans, which
had fallen to a very low ebb. Recruitment at

tliat time was largely from foreigners : he was
the first to assign regiments to definite districts

from which their recruits and reserves were to
he drawn in time of war. The army was reor-
ganized and the corps of officers placed on an
efficient basis, foreigners being dismissed or
naturali.zed. His son, as Frederick I., was
crowned king of Prussia. He continued the
policies of his father and established a militia
for home defense. At the time of his death the
Prussian army consisted of i8 regiments of in-

fantry, 9 of cuirassiers, 5 of dragoons, and 9
organizations of guards.

Frederick William I., grandson of the Great
Elector, entrusted Prince Leopold of Dessau,
called the "Old Dessauer," with the organiza-
tion of his military forces. The army was grad-
ually augmented to 84,000 men. One of the
king's caprices was a body guard of giants
known as the Potsdam Guards. Rigid disci-

pline, extreme accuracy of drill, and earnest
performance of duty made the army not only
fit for war but also gained the respect of the
people. The corps of officers was selected from
the nobility and carefully educated ; it formed
the mainsta\- of the forces of his successor who
was to meet the armies of Europe and prevent
the dismemberment of his country and the de-
struction of Protestantism on the continent.
The system of sending the older and instructed
soldiers on furlough was now introduced, and
the king also formed four militia regiments for
defense of the country.

When Frederick the Great came to tlie

tlirone, in 1740, Prussia thus had an excellent
army and a .good system of recruitment whicli
alone enabled him to keep up his forces under
the strain of the Seven Years' War. The king
was fortunate enough to inspire the army and
the people with a strong national feelin.g and a
degree of enthusiasm which accomplished won-
ders against the enormous odds organized by
the coalition of Austria, France, and Russia.

.\t the end of the war the Prussian army
stood without a peer in Europe. The king,
while devoting himself principally to develop-
ing his country and building up material pros-
perity, increased his army, which retained its
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superiority in rapidity of mobilization and abil-

ity to maneuver. Abuses, however, crept in

toward the end of the century and the spirit of
the army departed with the death of the master
mind which had astonished Europe by his victo-

ries. The hand of the giant of the French
Revolution, of the great master of the art of
war, with a national army, new methods of fight-

ing, new and improved implements of war, and
the strategy of the mass, destroyed the super-
annuated Prussian armies and humbled the state.

By the treaty of Tilsit Prussia agreed to keep
her army down to 42,000 men. Able men set to
work to regenerate the army and to restore
Prussia to her place among the great powers
of Europe. The genius of Scharnhorst found
a method of educating the youth of military
age, at the same time keeping within the limits
set by Napoleon. This was accomplished by
discharging all recruits after one year's service
and instruction. Many reforms were introduced
and the l.andwehr was established in 1813. In
1814 universal obligation to military service was
adopted. TIuis the armies under Bliicher, Gnev
sanau, and York, in 1815, rose to 250.000 men.

In the long period of recuperation after the
Napoleonic wars not many expensive changes
could be made, owing to the condition of the
finances. In 1859 the standing army consisted
of 140,000 men. In the reorganization of i860
the annual levy rose from 49,000 to 6,3,000. In
the wars of 1864 and 1866 the Prussian army,
with Landwehr organizations, brou.glit 600,000
men under arms.^ For the second time in history
the Prussian military system became the model
for the armies of the world. Its organization
utilized to the fullest extent the physical and
intellectual powers of its people ; its officers
were highly educated, and progress in arma-
ment, instruction, and tactics had taken advan-
tage of the most recent scientific discoveries.
The people had come to look upon military ser-
vice as a duty to the nation. After the formation
of tlie North German Confederation and tlie en-
largement of Prussia by the absorption of sev-
eral German states, the organization, armament,
and tactics of the Prussian army were extended
to the entire North German army, and the South
German States also adopted the Prussian system
with some modifications. In the war of 1870-71,
with France, the Germans were able to place
much more than a million soldiers in the field.

On 18 Jan. 1871, the German Empire was
proclaimed in the halls of Versailles. The
standing army was by the law of 1874 fixed at

18 army corps, numbering in all over 400,000
inen. The rapid growth of tlie German Empire
in population and the desire to remain somewhat
stron.ger than France led to continual increase
of the annual contingent accepted for service.
In iSgg the period of service for all men, except
those of the cavalry and field artillery, was re-
duced to two years. As the result of constant
development we have the German army of to-
day— the most efficient fighting machine in the
world. Only the essential details of its organ-
ization can be stated here.

Linbllity to Service and the Systew of Its
Application.— Every male German is liable to
military service. Only members of the ruling
family and of mediatized princely houses arc
exempt. Evasion of service by means of sub-
stitutes is not permitted. The obligation to
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serve exists between the nges of 18 and 45 years,

inclusive, and contemplates service either (l) in

the Army or Xavy, or (2) in the Landsturm.
Service in the Army begins at the end of the

20th year and terminates on the 31st of March
of the calendar year in which the man completes
his .wt'.i year of age.

The first levy of the Landsturm consists of

all men. from the end of the 17th year to the

31st of March of the calendar year in which they
complete their 39th year, who have not served
in the Army. The second levy of the Land-
sturm includes all men from the ^9^h to the

end of the 45th year, whether they have served

or not. The Landsturm is intended for home
defense; in extraordinary cases it may be uti-

lized to recruit the Army.
Service in the Army m.ay be with the colors,

followed by the Reserve and first and second
levies of the Landwehr, or in the Ersatz Re-
serve. The periods of service are as follows

:

Cavalry All other
and Horse arms of the
Artillery. service

With the colors ^ a

In the Reserve 4 5
In the Landwehr. ist levy.. 3 s
In the Landwehr, and levy
(abotit).... 9 7

Men in the reserve are simply on furlough

and return to the colors when called for.

Volunteers of sufficient education who bear
their own expenses are furloughed at the end
of one year's service.

Volunteers serving four years in the Cavalry

or Horse Artillery remain only three years in

the second levy of the Landwehr.
Many soldiers of the Train are furloughed

after serving one year or even less.

School teachers, apotliecaries, and medical
students have special reduction of service.

All the members of the annual contingents

who are found fit for service and are not re-

quired with the colors are assigned to the Ersatz

Reserve. Service therein is for 12 vears. begin-

ning I Oct. of the vear in which the 20th year

of age is completed. This reserve replaces the

first vacancies in the standing army on mobiliza-

tion and serves to form depot troops.

The annual contingents now taken for the

.Army are so large that the Ersatz Reserve, as

formerly understood, has practically ceased to

exist : no training with the colors is required

in time of peace.

Officers and XnncoiiDiiissionrd Officers.— The
officers are taken from the higher grades of

society, that is. the nobility, sons of officers and
officials, owners of estates, etc. Although the

position of officers in the German Army is a

distinguished one. they arc not considered as

forming a separate caste in society.

The corps of officers is recruited in two
ways: (i) Through volunteers, now called

Fahncniiaikcr, who join the ranks with a view-

to obtaining a commission; (2) through assign-

ment of cadets.

All officers before being commissioned as sec-

ond lieutenants of a regiment must be accepted

by a vote of the officers of that regiment.

Officers of the Reserve are recruited from
former one-year volunteers or from retired

officers.

Officers of the Landwehr are taken from offi-

cers of the Reserve, from officers who have left

the standing army, and from one-year volun-
teers and noncommissioned officers who on dis-

charge are recommended for these positions.

Officers at disfosal may be recalled to active
service on mobilization.

The officers of the German .\rmy arc divided
into grades as follows

:

(1) Generals, including field marshals, col-

onel-generals, generals of infantry, cavalry, or
artillery, lieutenant-generals and major-generals.

(2) Field officers: colonels, lieutenant-col-

onels, and majors.

^3) Captains; 1st and id class.

(4) Subalterns: ist lieutenants and 2d lieu-

tenants.

The noncommissioned officers are dividetl

into two general classes. The first class are
quasi-officers, wear officers' swords and corre-
spond to our noncommissioned officers of the
staff corps, first sergeants and quartermaster
sergeants, and include candidates for a commis-
sion (Piihiirichc). They arc entitled to a salute
from the other noncommissioned officers and
men.

The second class correspond to our sergeants,
corporals, and lance-corporals (Ccfrcitc).

Xiimhcrs Available.— The peace strength
(1900) is as follows:

Officers 33,644
Noncommissioned officers 80,556-
Privates, lance-corporals, etc 495,500-
Volunteers Q.ooo

6o8.goo

The total number of trained men available

(excluding Lan(fsturm) is over 3,ooo.(X)o. The
number of men in the Ersatz Reserve and
Landsturm is about 4,800,000, of whom 800.OOO
have been trained.

The number of young men annually report-
ing varies with the increase in population. The
annual contingent of recruits changes with legis-

lation, and had risen to 264.000 in 1897. When
the law has had full time to operate. 24 years,

about 4,500,000 trained soldiers will be available

for war.

Men of the Reserve and Landwehr are called

out for brief periods of training in accordance
with the orders of the Emperor.

In time of war the Army is divided into

(l) Field troops, (2) Field Reserve troops,

(3) Landwehr troops, (4) Depot troops, and

(S) Landsturm troops. The field troops con-
sist of the standing army filled up by the re-

serves ; the field reserve troops consist of the

first levy of the Landwehr to which some officers

and men are assigned from the active army.
The Landwehr troops are formed from the

second levy of the Landwehr : they usually serve

on the line of communications. Depot troop?

are formed from the Ersatz Reserve and re-

cruits. The Landsturm is for home defense and
is called out by Imperial proclamation when re-

quired.

Organication.— The troops of the Gcrmar
Army in time of peace (1902) form—
625 battalions of infantry,
482 squadrons of c.-tvalry,

574 batteries of field and horse artillery.

38 battalions of foot artillery.

26 battalions of pioneers.
8 battalions of railw-ay troops.

3 battalions of telegraph troops.

3 battalions of train troops.
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These are combined into Army Corps which
are assigned to territorial districts with head-
quarters as follows

:

Guard Corps
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mm. Ammunition : 120 cartridges on the per-
son, 72 in the company wagon, a reserve in the
ammunition column, total, al)out 300 rounds per
man. Hayonet (Sfilcii,i;ciii-lir) new model.

Equipped for the field each soldier carries
a pack (lornislcr) and in its compartments or
attached thereto tie following articles : i shelter
tent and three-jointed pole; I pair of lace shoes

;

cleaning, polishing, washing, and sewing mate-
rials : I pair of stockings or foot cloths ; i hand-
kerchief: I shirt; i pair of drawers; i cap; i

cooking utensil (of aluminum) with one ration;
three iron rations ; i handbook ; and i song
book.

The soldier also carries a felt-covered can-
teen of aluminum and a haversack containing
I helmet cover, i knife, i fork, i spoon, and
one ration of bread (262/5 oz.) for the journey
by rail.

The overcoat and shelter tent in a roll sur-
round the , pack. The total load, including
clothing on the person, arms and ammunition,
is 583/4 lbs.

Cavalry.— The weapons of the German cav-
alry are (r) the lance, which is a hollow steel

shaft 10 feet 6 inches long; (2) the cavalry
sword or saber; and (3) the carbine, which is

simply a short rifle and uses infantry ammuni-
tion. Officers and noncommissioned officers

carry saber and revolver.

Artillery.—The field and horse batteries have
the rapid-fire field gun of nickel steel, caliber

7.7 cm. The howitzer batteries have the field

howitzer. mo<lcl i8g8, caliber 10.5 cm. Officers

and mounted men carry swords and revolvers

;

men on foot carry sword bayonets and revolvers— in the ammunition columns, carbines and
sword bayonets. The foot artillery have guns
of various calibers, 3.7 cm to 21 cm. depending
upon whether they belong to siege, fortress, or
coast-defense artillery. The men were armed
with carbine and sword bayonet.

Uniform.— The uniform of the German sol-

dier is required to conform in cut and general
appearance to that of the Prussian army.

Infantry.— Dark blue tunic, with scarlet
trimmings; dark blue blouse (litcwka) ; dark
grey trousers with red piping; light grey over-
coat; black leather helmet, with ornaments;
short boots. Tlie lo8th (Sa.xon) regiment and
the rifles wear dark green tunics ; the Bavarians,
light blue tunics.

Artillery.—General appearance of uniform,
same as infantry; cuffs are black.

Ca7'alry.—Cuirassiers, white ; dragoons, light

blue ; lancers, dark blue ; hussars, various colors.

The combinations of colors in cuffs, collars,

pipings, belts, plumes, etc., are so numerous on
account of regimental traditions and the colors
and coats of arms of the many minor states

forming the empire, that recourse must be had
to hooks of reference for detailed information.

Bihliograpliy.— Deutschland, 'Die Heere und
Flotten der Gegenwart' (1903) ; Edmonds,
'Handbook of the German .\rmy' (1900):
Lehnert's, 'Handbuch fiir den Truppcnfiibrer'

;

Drill Regulations of the different arms and
other service manuals. J. T. Dickman,

Captain, General Staff U. S. A

16. Germany— The German Navy, His-
torieal Outline.— In the latter part of the 17th

century, after the Thirty Years' War, the

state of Brandenburg started a small fleet

with three Dutch ships hired for operations
against the Swedes in the Baltic. This was
cveiUually increased to 12 ships ; but later it

fell into decay, and after the death of the
Great Elector, disappeared entirely. Fred-
erick the Great also maintained for a time
some armed vessels for use against Sweden,
but for over a century Germany was not rep-
resented on the high seas by a navy. In the
early part of the 19th century numerous rec-
ommendations and projects were put forward,
but nothing substantial resulted therefrom.
In 1825 the first small gunboat was launched.
In 1835 the Prussian government declared its

determination to protect the Baltic shore, and
a commission arranged for the establishment
of a small coast fleet. The Amazone, ac-
quired in 1841, may be regarded as the first

coast defense vessel.

In 1848 a Danish fleet blockaded the ports
and inflicted considerable damage on Ger-
man commerce. In consequence, a small
"Parliamentary" fleet was established, but af-
terward merged with the Prussian fleet or-
ganized at the same time. This fleet in 1864
fought the Danes at Jasmund, preventing a
blockade of the German coasts. On the
termination of the war it became the fleet of
the North German Confederation. Construc-
tion under a program for a large increase
had hardly begun when war broke out with
France. The fleet then consisted of 37 ships,
all told, of which only five were armored

;

it was limited to a purely defensive attitude
during that war.

Under the empire, the fleet became the
Imperial German Navy; its growth was slow
but steady. A systematic scheme for obtain-
ing a large fleet was not worked out until

1897, and adopted by the Reichstag in 1898.

This plan was enlarged by the law of 1900,
which provided for two double squadrons,
each to consist of 17 battleships (one flag-

ship and two squadrons of eight ships grouped
in two divisions), four large and twelve small
cruisers, and 40 destroyers (divided into
eight flotillas). By 1920 the German fleet will

consist of;
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Present Strength.— The following is a list of

the effective ships of the German Navy, I Jan.

1905:
BATTLESHIPS (35).

1st Class (.22).

Displacement.
" P " 1 2.992
"O" 12,992
Deutschland 1 2,992
Lotliringen 12,992
Preussen 12.992

Hessen 1 2.992
Elsass 12,992
Braunschweig 12,992
Mecklenburg 11,613
Schwaben 11,613
Z.ihringen 11,613

Wettin 11,613

Wittelsbach 11,613

Kaiser Barbarossa 10,976
Kaiser Karl der Grosse 10,976
Kaiser Wilhelra der Grosse 10,976
Kaiser Wilhelm II 10,976
Kaiser Friedrich III , 10,976
Worth 9.874
Brandenburg 9.87 X

Kurfiirst Friedrich Wilhelm 9,874
Weissenburg 9,874

2nd Class (s).
Displacement.

Oldenburg 5.140
Baden 7.252
Wurttemberg 7,252
Sachscn 7,252
Bayern 7,252

3d Class (8).

Coast-Defense Ships.
Displacement.

Hagen 4,049
Heimdal 4,049
Hildebrand 4.049
Odin 4,084
Aegir 4,084
Frithjof 4.049
Beowulf 4,049
Siegfried 4.049

Average age, counting from year in which
laid down, 1st class, 7 years ; 2d class, 28
years; 3d class, 12^ years.

ARMORED CRUISERS (7).
Displacement.

"C" 11.319
Yorck 9.350
Roon 9.350
Friedrich Carl 8,858
Prinz .\dalbert 8.858
Prinz Heinrich 8-759
Fiirst Bismarck 10,570

Average age, 14 years.

PROTECTED CRUISERS (6).
Displacement.

Hansa 5.791
Vineta 5791
Freya 5.569
Hertha 5.569
\'ictoria Luise 5.569
Kaiserin Augusta 5,960

Average age, loyi years.

SMALL CRUISERS (35).

Protected (24).
Displacement.

Leipzig 3.200
.Mexandrine 3.200
Meteor 3.200
Munchen 3.200
Liibeck 3.200
Berlin 3.200
Hamburg 3.200
Bremen 3.200
Undine 2.657
.-Vrcona 2.657
Frauenlob 2.65 7
Modusa 2,618

Displacement
Amazone 2,618
Ariadne 2,618
Thetis 2,618
Nymphe 2,618
N iobe 2,603
Gazelle 2,603
Hela 2,004
Gefion 3,705
Comet 97

1

Prinzess Wilhelm 4,224
Irene 4,224
Jagd 1 ,230

Average age, 6 years.

With the exception of battleships of the
second class, the Imperial German Navy may
be considered as practically new.

Personnel.— The officers consist of:
1. Admiral of the Fleet (Gross-Admiral),

namely, the Kaiser.
2. Twenty-seven flag officers,—5 .Admirals

(Admirale) ; 6 Vice-Admirals (Vize-.A.dmi-
rale) ; l6 Rear-Admirals (Kontre-Admirale).

3. Five hundred and fourteen staff offi-

cers,— 67 Captains (Kapitane zur See); 447
Commanders (Fregatten-Kapitane) and Lieu-
tenant-Commanders (Korvetten-Kapitane).

4. Eight hundred and eighty-three Senior
Lieutenants, Lieutenants, and Sub-Lieuten-
ants (Kapitan-Leutnants, over eight years'
service; Ober-Leutnants zur See, less than
eight years' service; Leutnants zur See).
The entire naval personnel in 1905 con-

sisted of 1832 officers, 208 doctors, 271 pay-
masters, 1762 warrant officers, 8461 petty offi-

cers, 27,302 seamen, 1109 ships' boys; aggre-
gate 2311 officers and officials, and 38,632
men.

The officers are drawn from the naval
cadets, the latter being selected from young
men of approved origin and education. The
recruits are taken from sailors, fishermen,
sailmakers, ships' stewards, cooks, and wait-
ers; also from men employed on rivers and
canals, and from non-seafaring people, such
as firemen, machinists, painters, etc.

The period of duty is divided into the ac-
tive period and the furlough period. The
active period is for three years; the furlough
period is divided as follows:
Reserve 4 years.
Seewehr,— corresponding to Landwehr :

:

ist Levy 5 years.
2d Levy To end of 39th year.

Naval Ersatz (Supernumeraries) men of
seafaring or quasi-seafaring population... 12 years.

In extraordinarj' cases use is made of the
Landsturm — same as in the Army — all sea-
faring and river people not in the Navy; first

levy, 17th to 39th j'ear; second levj-, 39th to
45th year.

Bibliography.— Ferber, 'Organization und
Dienstbetrieb der Kaiserlichen Marine* : Bras-
sey,<The Naval Annual*; Jane, 'Fighting
Ships, i90S-6.> J T Di^KMAN.

Captain, General Staffs U. S. Army.

17. Germany— Agriculture and Forestry.
At the last German Census of trades and call-
ings ( 1895) the number of persons engaged chiefly
in agriculture and forestry was 8.300.000. or
about 371^ per cent of the total productive pop-
ulation. This is about the same percentage
shown by the U. S. census of igoo. which was
3.';.9 per cent; but this latter figure woul<l be
increased by the large number of land labourers
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counted simply as laborers. At the same census
of 189s the number of individual agricultural
undertakings was 5,500,000, with an area of 43,-

200,000 hectares (i hectare = 2}i acres J. Uf
this total ' agricultural " area 7,(X)0,ooo hectares
are woods, to which must be added 6,100,000
hectares of timber-land devoted purely to for-
estry. The greater part of the forests, about
7,000,000 hectares, is in the possession of the
German states, especially Prussia and Bavaria,
and of the local parishes and municipalities;
though many forests are owned by large landed
proprietors and by private foundations and asso-
ciations. In strong contrast to the primitive
forestry conditions that prevail in the United
States. German forests, usually even those
owned privately, are nurtured with all the care
that the highly developed technic of forestry has
made possible, the period of cultivation not
seldom being 100 years. In this way 11,000.000
hectares were devoted to the cultivation of high
timber, i. e., 2,(x>o.ooo hectares to leaf-bearing
trees, 8,400.000 hectares to pines and firs. The
yield of lumber in 1900 was 20,000.000. of fire-

wood, 18.000,000, of stumps and brushwood, 10,-

300,000 cubic meters, besides the byproducts,
especially tan-bark. Vet this yield does not sup-
ply the demand for wood in Germany. In 1904
lumber and building timber were imported to
the extent of $20,000,000.

Division of Land and Kinds of Production.—
Of the total agricultural area in 1904, 26 per
cent was woodland, 49 per cent arable land, in-
cluding gardens and vineyards, II per cent mead-
ows, and five per cent pasture-land. Of the
arable land, 61 per cent was planted with grain
and leguminous crops, 17^ per cent with
chopped crops, especially with potatoes and
sugar-beets, 10 per cent with forage, 2.6 per cent
with fruit and garden vegetables, and 8.7 per
cent remained fallow. As regards grain, the
dependence of Germany on foreign imports has
not increased essentially in recent years. At
times it has even decreased. On an average the
yearly imports of grain exceed the exports by
2,000.000,000 kilograms, worth $125,000,000;
i. e., as to value, about 1-6 or 1-7 of the German
yield, or, as to quantity, about 1-5. In live
stock, Germany imports horses, oxen, and cows
for $45,000,000; also hogs, but to a limited ex-
tent, owing to the restrictive hygienic (in reality
protective) measures; further, hides and guts.
On account of the ever-increasing intensity in the
cultivation of the soil, the number of sheen in
Germany has decreased from 28,000,000 in i860
to 9,700,000 at present (U. S. 62.000.000). On
the other hand, from 1873 to 1900 the number
of horses increased from 3,300.000 to 4.200.000
(U. S. 16,000.000), the number of cattle from
15.700,000 to 19.000,000 (U. S. 61.400.000'). and
the number of hogs from 7,000.000 to 17.000,000
(U. S. 48.600,000). In 1900 for every loo in-
habitants there were 7.5 horses (U. S. 22) i?6
head of cattle (U. S. Si), and .30 hogs (V.'S.
82). From the high and increasing prices of
land alone one could infer that in Germany
there has been a considerably greater increase
in weight and nuantity, than in quality. In 1900
the sale-value of horses was $575,000,000, of cat-
tle more than $1,000,000,000, and of hogs. $250,-
000.000. As to the number of horses and cattle
per hectare, Germany and England are about
equal ; but Germany is far ahead in hogs, and

England in sheep. In all these categories, ex-
cept sheep, Germany is ahead of France.

Of the great staple side-products of German
agriculture, sugar and alcohol are by far the
most important. Sugar-beets utilize the best
German soils, while Irish potatoes for spirits

make profitable the cultivation of the worst, es-
pecially the sandy soils in east Germany. In
the form of alcohol the bulky crop, which could
not he shipped profitably, is made easily trans-
portable, and thus this soil is brought into cul-
tivation. Both these industries have been nur-
tured up to their present importance by certain
protective measures, and have been kept in im-
mediate connection with the production of the
raw ni.iterial. Alcohol-distilleries owned by
farmers, especially the smaller ones, have licen

favored in the way of taxation. Such a distil-

lery is allowed to produce a certain fixed quan-
tity of alcohol on the payment of the minimum
of revenue. Accordingly, of the 1.^,200 grain and
potato distilleries in Germany in 1900 there were
less than a thousand that were not owned by
farmers. Resides both industries are strongly
organised into trade unions — f "Kartelle").
The total product of all alcohol distilleries in

1903-1904 amounted to 3,850.000 hectoliters of
pure alcohol, of which 3.330,000 was distilled

from grain and Irish potatoes. Of potatoes,

2,660,000,000 kilograms were used ; of grain,

380.000,000 kilograms.
The total yield of Irish potatoes in Ger-

many in 1904 was 36.3.^0.000.000 kilo.ijrams. As
a food-product, potatoes play a larger part in

Germany than anywhere else; and in the pro-
duction of potatoes Germany trebles the United
States and is equaled only by Russia. Sweet
potatoes are not raised in Gcnnany. As to other
products, the German climate prohibits the pro-
duction of cotton and, practically, of Indian
corn. The cultivation of tropical fruits is like-

wise excluded. As to other fruits, Germany and
the United States are favored, each for special

sorts. In the cultivation of grapes, for fine

wines. Germany has a considerable advantage,
owing to t'le age of this industry and the care
that has been bestowed upon it. Of the world's

total yield of grain, (wheat, rye, barley, oats) in

1903, which was estimated at 285,000,000.000 kil-

ograms, Germany produced 24,500,000.000 kilo-

grams, the United States 91.100.000.000 kilo-

grams, or three and seven-tenths times as much
as Germany. However, it is claimed that the esti-

mate for Germany is too low. In 1903 Germany
had i.Soo.ooo hectares in wheat, less than one-
eleventh as much as the United States had

;

though the yield in the latter country was only
four and eight-tenths times greater. In 1903 the
yield of wheat per hectare in Germany was 1650
kilngrains (U. S. 850 kilograms), in 1902 it was
1540; and in 1904 it was again 1650. On the
better soils the average yield is often more than
double this amount. The yield of rye was 10,-

,

000,000.000 kilo.grams (U. S. 750.000.000 kilo-'

grams) ; of barley 3,300,000.000 kilo.grams (U.
S. 3.000.000.000) ; and of oats 7.900,000.000 kilo-

grams (U. S. 12,400.000,000). The money value
of the American yield of 1903 is estimated at

$1,740,000,000 (iqoj: $1.-20.000.000). 1. e., only
somewhat more than double the value of the

German yield, if we apply here the same method
of valuation. This is explained by the fact that

for grain Germany is import-territory, and es-



GERMANY— AGRICULTURE AND FORESTRY

pecially by the fact of the agrarian protective

tarifl.

Land Holdings and Indebtedness.— The su-

periority of Germany as regards the yield of

grain per hectare is due to the more intensive

cultivation of the soil, and particularly to the

more general use of fertilizers. In this respect

Germany would be even further ahead, if the

size of the farms had been developed from a

technical point of view, as has been the case in

England and America. In contrast to the Ameri-
can farmer, who lives isolated in the midst of his

broad acres, from time immemorial the small

German husbandman has been a villager. This
custom of settling in villages has perpetuated a

system of piece-meal farming in Germany, which
makes impossible the most economic utilization

of the soil. On the other hand, large landed pro-

prietors are not infrequently prevented from dis-

posing of superfluous and outlying land by
mortgages held on their estates ; or their prop-

erty may be entailed. In contrast to such es-

tates as are too large to be farmed profitably, on
account of the lack of capital on the part of

their aristocratic owners, there is a very much
larger class of holdings which are too small to

permit the use of machinery. Both kinds, which
are of impracticable size, diminish the average
yield. This is especially true of the peasant-

farms. But both classes show no inclination

to adapt themselves to economic conditions,

—

the first, because their owners believe their so-

cial position of their family is determined by
the limits of their real estate : the second, partly

liecause of the usually equal division of land
among the heirs, on the death of an incumbent,
as opposed to the English common law, partly

because the desire to be independent of the un-
certainty of wages makes these small owners
hold their land with great tenacity and even
acquire more when this is possible, because
in this way they have an opportunity to enjoy
the fruits of their labor, of which no one can
deprive them. From a business point of view,
such piece-meal farming is unprofitable, but since

practically no new land is to be had, except by
reclaiming moors and swamps at great expense,
this demand for small farms has run up the

price very considerably. After deducting for

w-ages and expenses even the larger farms net

their owners only from one and one-half to two
and one-half per cent. On account of the high
price of land, the indebtedness is large. This
lias also been largely increased by the very fa-

vorable German laws regulating mortgages,
"which have, in fact, made mortgages one of the

safest forms of investment. Consequently, credit

is easy ; and there are a number of public and
private mortgage-banks, which lend money on
real estate, up to a fixed part of its assessed
valuation. These mortgages have a regular ne-

gotiable form and are handled on the stock ex-

chan.ge. On first mortgages the rate is low, be-

ing always under four per cent. Many of these

mortgage-banks will liquidate the indebtedness
in consideration of the payment of an additional

interest : and recently the suggestion has been
made to meet in this way also a life insurance

premium, so that on the death of the debtor the

obligation ceases. The total amount of such
mortgage-indebtedness in Germany has not been
determined statistically. The most recent as-

sessments in Prussia, for purposes of taxation.

show that here the indebtedness of those en-
gaged chiefly in farming amounts to 26.4 per
cent of their entire propert}', real and personal,
and to 31. 1 per cent of the value of their realty.

Further, farms and parcels of agricultural land
have been classified and graduated according to

extent and yield ; and on this basis it has been
found that an indebtedness of 18.6 per cent in
case of the small parcels averaging eight hec-
tares each, increases to 33.1 per cent and more,
in the case of the large rural estates. This is ac-
counted for largely by the fact that such large
holdings are regarded as a luxury and are sub-
ject to frequent transfer. In the northeast of
Prussia, where there are few industries, in one
district the indebtedness runs up to from 53 to

58 per cent, on an average, for all classes of
freeholders ; and in the Konigsberg district the
indebtedness of the second largest class of hold-
ings (^200 hectares average) is 67.3 per cent (en-
tire property) and 73.5 per cent (real p.). In
the district of Coblenz, Rhine, where small hold-
ings are the custom, the indebtedness sinks as
low as 2.4 per cent of the entire, 2.g of the real
estate. This is due to the fact that small lots,

not ofi'ering a suitable opportunity for invest-
ment, are sold for cash. In Hanover and West-
phalia, where holdings are of moderate size, the
indebtedness fluctuates from 14 to 15 per cent
(and from 23 to 28 per cent of real property). So
far as there are any reliable statistics on these
matters for America, it would seem that those
farmers in the grain-states, for instance
Nebraska, who have bought their land privately,

instead of from the state, are more heavily
in debt than the average German farmer,
certainly than the small German farmer. But
there is this difference : The failure of a Ger-
man farmer means a much greater catas-
trophe than the failure of an .American
farmer In the first place, there is propor-
tionately more capital invested in buildings
and equipment, and a failure involves a
greater number of creditors. In the second
place, class distinctions are rigid in Germany;
there is a sharp differentiation between town
and country, between farming and business.
^\ hen the German farmer fails, there is noth-
ing else for him to do. As compared with
.American conditions, t'le laree amount of capi-
tal invested in buildings, as barns, sheds, etc.. is

especially noteworthy. This fact is explained
by the climate and the more highly developed
condition of the country. Despite the high price

of land and the relatively backward condition of
cast Germany, the value of buildings in the ex-
treme east is from 30 to 50 per cent of the value
of the property; and even in the case of largo
estates the incumbrance of buildings amounts
to from $60 to $75 per hectare of land, occa-
sionally as much as_$i75 per hectare (in Eng-
land under $50). In the east the value of tools

and implements per hectare is only about $12;
in the west and southwest as much as $65. In
east Prussia the value of live stock per hec-
tare varies from $15 to $100 for the diflterent

classes of farms ; though of course in the case
of regular stock-farms the figures are larger.

In a large number of cases observed in east
Germany the investment was, on an average, ap-
portioned as follows : Land 49 per cent, build-
ings 24 per cent, live stock 13.6 per cent, tools,

implements, etc., 4.4 per cent, supplies g per cent.
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Considering the climate, the possible relations

would be about thus : Land 30 per cent, build-

ings 23 per cent, live stock 20 per cent, tools,

machinery, etc., 12 per cent, supplies IS per cent.

Deviations from this form are due to those

social conditions which diminish the working

capital by running up the cost of the land and

of the dwelling-house.
Rotation in Crops.— On account of the e.\-

ceedinglv varied and manifold system of rota-

tion in crops, it is impossible to lay down any

universal principles regarding this feature of

agriculture in Germany. On the best soils, i. e.,

in middle and western Germany, there is free

succession in crops; but on many large estates

in the east field-grass farming is the rule (I-'eld-

graswirtschaft) ; but this is greatly nindiricd and

complicated by the cultivation of potatoes and

su^ar-bcets. Stock-farms, pure and simple, are

possible only here and there. The sowing of

grain on the same land year after year, as it is

done on the virgin soils of .-\merica, is regarded

as a sort of agricultural robbery, and is

practised only by farmers in reduced circum-

stances. For the rest, the living-conditions of

the German husbandman are in many respects

quite different from those of the American
farmer:

'lii.vation.— In most of the German states,

the old state tax on realty has been turned over

to the local parishes and municipalities, and this

has lightened greatly for the farmer the burden

of taxation. For instance, a small husbandman
in Prussia (which has assumed a very consider-

able part of the expenses of schools for the local

communities pays to the state one-half per mille

on his property and three per cent of his income.

To this must be added the taxes for the parish,

district, and province. As, compared with an

.•\merican farmer in a grain state, the total taxes

of a German farmer are much lower, principally

because the .American method of taxation places

a much heavier burden on realty.

Rail'iiuiys: In this connection the German
system of state railways deserves mention.

These not only surpass the .Xmerican lines in

cheapness and effectiveness of service, meeting

especially the needs of the large middle class,

but their management warrants a permanent

and uniform tarifl policy. A system of district

railway councils makes possible the adaptation

of the service to the needs of all interests.

insurance (fire, hail, cattle) : More than one-

third of the fire insurance in Germany is in the

hands of public societies ($12,000,000,000

against $23,500,000,000 in private companies'),

and is largely compulsory insurance. The ad-

vantage of tliis is that risks which are not first-

class find a rel.ntively cheap opportunity for in-

surance. Insurance against hail (about $625,-

000,000) is mostly mutual (about two-thirds),

but has not yet become general by any means.

There is also compulsory insurance against cer-

tain epidemics in cattle ; hut for t!ie rest in-

surance on live stock is mostly local and mutual.

Agricultural Associations.—Next to Denmark
Germany has the most highly developed system

of agricultural associations, or alliances. The
most important form, and the first to appear in

Germany, is that created by RaifFeisen. The
Schulze-Delit7sch system also plays a consider-

able part. Of such societies there are more
than 23.000, with a membership of about 3,500,-

000. There are 4,200 credit-societies, with 2,000-

000 members, for the purpose of securing credit

otherwise than on mortgages; 1,600 for the mu-
tual buying of raw materials more than 3,000

for mutual production, the most important be-

ing the creamery associations (2,700, with 200,-

000 members) ; and the associations for pressing
grapes, with a membership of 10,000. The .sys-

tem of credit-associations created by Raiffeisen,

though somewhat variable, depends in general
on the payment by the member of a relatively

sm;J! amount in cash (under $2.50 in almost
half of the associations), and the assumption on
his part of the obligation to pay further sums
in case of necessity, such sums being either un-
limited or else fixed by a maximum, or to fur-

nish security to the creditors for the said amount.
Of a total membership of 3.500,000 the obliga-
tion is unlimited for 1,750.000. Loans are made
to the members on notes, and the safety of the
transaction depends mostly on the personal
knowledge the cashier has of the financial re-

sponsibility of the members. He is often a
preacher or a teacher, and his position is usu-
ally an honorary one. Accordingly, all these as-

sociations are in small districts, being usually
limited to a single village. Still, they are com-
bined into larger unions to make their cash
money more elastic, in that thereby the surplus
of one association is used to fill the deficit of
another. Such organization also makes possible
the mutual inspection of books. Recently the
Prussian government has formed a special de-
partment for credit-associations and has pro-
vided capital to be lent to such associations, at

a low rate of interest, after an investigation of
their financial responsibility has been made.

The Economic Structure— T\ii economic
structure of agricultural Germany, with this

mi.xture of self-reliance, co-operative societies,

and state aid. forms an artificial and perhaps
complicated system ; but onlv such a system has
made it possible for Germany to achieve such
conspicuous success in the face of the manifest
great disadvantage of the country, as compared
with most other lands, in the matter of climate
and soil, and in the irrational ni.uiner in which
land has been cut up. What has been achieved
has been the result of hard conscientious work,
supported from the technical side by the agri-

cultural academies and higher institutions of
learning, by the agricultural schools (22), with
courses of study extendine over several years,

by the winter schools for agriculture (128). and
bv the finishing schools (about 3,000). This
splendid technical education, however, does not

imply any particular business qualities. The
German farmer of small, or even moderate,
means cannot be chiefly a business man, like the

.American farmer ; because for him there is no
chance of speculative gains. On the other hand,

the large landed proprietor does not want to be

a business man, because he belongs to the privi-

leged class: if his superior social position is

no longer secured by law. as formerly, it is none
the less a fact. This class has just begun to

develop in .America. In order to understand
these facts and their bearing on the peculiar

political conditions in Germany, it is necessary

to take a glance at the social structure of the

country population. While on the one hand
F.ngland, with her large countrv estates, where
landlord and renter are sharply distinguished
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from the farm-hand, is the typical land of aristo-

cratic ownership, France on the other hand, with

her great number of miniature farms, where
landlord and farm-hand are one, is the typical

land of democracy as regards the distribution of

farm-lands.
Now, in this respect, Germany shows char-

acteristic antitheses. Of the total number of in-

dividual farming industries in Germany 58 per

cent have an area of less than two hectares, and

only nine-twentieths per cent have more than

100 hectares. But these last cover almost one-

fourth of the total area. While east of the River

Elbe farms of 100 hectares each, or more, cover

44 per cent of the area, in the Rhine country

they seldom cover five per cent. (On account of

the lack of a uniform basis in the statistics, it

is impossible to make any comparison with the

corresponding conditions m .-\mcrica. ) West and

southwest Germany resemble France in the mat-

ter of agricultural holdings and social condi-

tions. Farming-lands are cut up into fragments,

which are usually further divided in succession

by inheritance, and farms, as a rule, have a

small extent; social inequalities within the coun-

try population are slight : and the distinction be-

tween the country and the town population is

also slight. For the rest, the rural population

is very dense, and agricultural products are of

the most varied nature. On the other hand, east

of the Elbe and the Saale large estates and large

farming industries are the rule. Owners
of manor estates, or "Rittergiiter" (w^hich are

mostly separated from the village communities
and administered by the lord of the manor) are

engaged chiefly in raising grain and feeding cat-

tle. Only about half of them belong to the

nobility ; but the important part they play in

local political bodies in the east, and in the

Prussian House of Lords, and, together with

the Clericals, in the Prussian Diet (which is

elected by the three-class system of voting"), ex-

plains the domination of Prussia by this feudal

class. They furnish the army its officers, as did

once the planters in the southern states of the

United States. Their views dominate official-

dom and diplomacy. In the past they were in-

dispensable to the Prussian state, because they

provided military and civil administration at the

least expense. Even till now it is this historical

role that assures them their preponderating in-

fluence in the Prussian government. These large

land-owners have dwelling-houses for their

workmen, who. with their families, are under
contract, usually for a year. In consideration

for their work they receive : A house, w^ith gar-

den, and sometimes a strip of land ; a part of

the yield of grain, or a certain fixed allowance;

also'fire-wood, and the right to graze a cow on
the pasture : and finally a small cash-wage. This

class of laborers, which forms a mean between

the small peasantry and the proletarians,

begins recently to be pushed away by laborers

from Russia and Galicia. These last are

crowded into large sleeping-houses and are dis-

missed after the harvest. On account of the

specialization in the cultivation of sugar-beets,

farming has come to be more and more a mat-

ter of a short season. The work is compressed

into a few months ; and it no longer pays to

keep a large force of farm-hands the year

round. Thus the workmen become proletarians,

just as in the manufacturing industries. The

powerful attraction of the cities and of the high
wages paid in the industries, and also, in many
cases, the prospect of becoming independent in

some foreign country, make the strongest appeal

to farm-hands on the large estates in east

Prussia, just where the population is thinnest.

Naturally, this has increased the price of farm-
labor; and the effect upon smaller farmers has
been to cause them to limit their farming in

such a w-ay as to be able to do all their own
work and thus make themselves independent of
the labor-market. The competition of foreign

grain has had a similar effect on production. In
seeking to make themselves independent of the

grain-market farmers have cut down their pro-

duction of grain to an amount not much in ex-
cess of their own needs. These conditions, and
the fact of division of land in succession by in-

heritance, caused an increase in the number of
small peasant holdings at the expense of the

larger and medium-sized farms. In this way, in

the east, the number of small Polish farmers
has multiplied. Their mode of life is so simple

that they require only the smallest area. On the

other hand, the large landed proprietors have
been driven over to the side of protection. They
brought about the great change from liberalism

to protection and conservatism in 1878; and
without them a majority for protection would
be impossible in the German Reichstag. In con-
nection with the rapid growth of capital of the

country the agrarian crisis also manifests itself

in the increasing number of enfeoffments in

trust. Such entailed estates cannot incur debt
and cannot be sold outside of the family ; and
there is the further proviso that they must pass

to a single heir, usually the eldest son. In
Prussia these estates cover about one-?ixteenth
of the area of the state and are half woodland.
An increasing part of them represent complexes
of land that have been bought up by men of

wealth, who, for securing some title of nobil-

ity, have entailed the land in this manner. It is

the same development that has crowded out the

old resident squire in England, who corre-

sponded to the (jerman "Junker," and placed the

landlord, a renter, in his stead— a development
that .America will not escape. Such large mo-
noplies of land make possible, in the form of a

lease, the separation of ownership from manage-
ment and secure an elasticity against crises that

is impossible for a capitalist farming his own
land, especially in a country where the popula-
tion is increasing and land becoming more ex-
pensive. Such an owner has to expend all his

capital in buying land, or perhaps in paying off

the claims of other heirs, or in paying interest

on such claims. Thus, the agricultural develop-
ment of Germany seems to tend, on the one
hand, toward a multiplication of the smallest

peasant holdings, and, on the other hand, toward
an increase in the number of large monopol-
istic holdings.

The present' government, which is strongly
under the influence of the agrarian and related

interests, has in view a change in the right of
inheritance, intending to decrease the portions of

the younger heirs, to fix a legal limit to in-

debtedness, and to provide for the liquidation

of such indebtedness with the co-operation of
the state. The change of the rules concerning
the valuation of real estates in cases of in-

heritance might be a useful provision ; but
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it would be of no basal siRnilkance. If the
altfinpt to limit indebtedness by law did
not prove an economic impossibility, it would
only increase Ibe buying up of land by mo-
nopolists, especially as the formation of enfeoff-

ments is at the same time to be made easier.

This last measure is in open contradiction to the

plan of inner colonisation, which Prussia es-

pecially has taken up in a large way. On the

one hand, the government would like to increase

the number of the country population, and on
the other secure stability of ownership without
servitude to debt, and at the same time make
Germany independent of foreicn countries in

the matter of food-stuffs. But it must be recog-

nized that a reconciliation of these three con-
tlicting ideals is impossible. From the technical

view-point of the maximum of production, es-

pecially of grain — for the conditions arc es-

sentially different for stock-farming — the only

possible way to attain to this is by decreasing

the country population, /. c, by doing away with

small peasant husbandry entirely and extending
large capitalistic farming. But the country popu-

lation is greatest and most stable where owner-
ship is least stable, namely, in west and south-

west Gerinany ; because here where the custom
of small holdings prevails and ownership is

fluent, there is the best opportunity to secure a

bit of ground. The watchword, that Germany
shall eat only her own bread, means a sharpening

of the present social antithesis in the country,

and therefore, under existing conditions of la-

bor, the denationalization of east Germany.
The domination of capitalistic farming favors

the cheapest farm-hands, i. c. the Poles, and
means nomadism for the agricultural laboring

class.

Problems.— The fact must not be lost sight

of that, as a nation, Germany is surrounded by
enemies and can maintain her position only by
the military service of a maximum of strong

and healthy men. The population is increasing

rapidly ; but so is the deteriorating influence of

the large cities. What. then, should be the

aim of the agrarian policy? Certainly not the

greatest amount of agricultural products, but the

greatest number of agricultural producers. The
present high agrarian protective tariff, however,
is exactly opposed to the interests of the small

producer. The high tariff on grain accrues, in

an increasing measure, to the advantage of the

large capitalistic farmer. Certainly, so long as

the period of land-robbing agriculture ("Ranb-
bau") continues in foreign countries, it is im-

possible to put agricultural products on the free-

list. Since, however, under the tariff-prograinnie

formerly in force, there had not been any ap-

preciable falling off either in the extent of farm-

ing or in intensity of methods of cultivation, it

is clear that the rate was high enough to protect

the German husbandman against the temporary
effects of the opening up of foreign virgin soils;

and it was not necessary at all to increase the

tariff on agricultural products. However, a new
agrarian tariff-schedule, providing for higher

rates, was put through.— in violation of the in-

terests of the great majoritv of the population.

R!b!ingraf>hy.— Blondel, 'Etudes sur les pop-

ulations rurales dc I'allema.gne' (t8o7^ ;
Bra-

chelli, 'Statistische Skizze des Dcutschen

Reichs'' (1892) ; Dawson, 'German life in town

and country' (1901) ; 'Jahrbiicher fiir Na-

tionalukonomie und Statistik' (1905); Deutsch-
Xautiscbcr Alman.ich. Illustrirtes Jahrbuch
iiber Sceschiffahrt, Marine und Scliiffban'

(1905); Xauticus, 'Jahrlrich fiir Deutschlands
Seeinteressen' (1900).

M.\x Weber,
Professor of Political Economy, Heidelberg

L'niz'ersity.

18. Germany— Industries. No general sta-

tistics regarding industrial products arc published
in Germany. True, such material is carefully

collected, but it is placed exclusively at the dis-

posal of the government, to be used in consid-

ering the commercial policy of the nation

toward foreign countries. It is impossible to

give exact statistics, except for the products of
mines and foundries; further, for beer, alcohol,

and sugar.

I'or the greater part, the coal and iron de-
posits of Germany arc already in permanent
ownership and are being worked. In 1903, a

year of depression, the production of coal was
162,500,000 tons, wortli $27.^,000,000; i. e., 18

per cent of the world's output, or just half as

much as the production in the United States,

and about two thirds as much as the produc-
tion in Great Britain. The production of iron

ore was 21,200,000 tons (United States, ,1.1,300,-

000^; of pig-iron, io.ooo,cx30 tons, or 21 VS per

cent of the world's output (L'nited States,

i8..1oo,ooo; Great Britain, 8,000,000 tons) ; of
steel, 8,800.000 tons (United States, 14,700,000;

Great Britain, 8,900,000). The exports of coal

and other mineral combustibles exceeded the

iniDorts by only 5,000.000 tons (export prin-

cipally to Belgium and .\ustria, import chiefly

from Great Britain), so that the home-con-
sumption was about 157.000,000 tons. In this

respect Germany is in contrast to Great Britain,

which exports a large part of her coal produc-
tion. The exports of iron ore exceeded the im-
ports by about 2,000,000 tons, so that about
23,200,000 tons were reduced in German fur-

naces. According to conservative estimates, the

coal beds of Germany contain 120,000.000.000

tons of minable coal. It is further estimated
that the coal beds of Upner Silesia, and espe-

cially those of Westphalia and the Rhine
country, will outlast those of England by five

centuries, taking into account the technical

mining capacity of the coal and supposing the

same rate of progress in both cases. No other
country in Europe has similarly lasting coal

deposits, except Belgium. In all other Euro-
pean countries the coal-fields are considerably
less extensive, as. for instance, in France,
Russia, and Austria; and they will be more
rapidly exhausted than those of Germanv. The
consumption of coal per head is considerably

less th;in in England, and also less than in

Beleium or in the United States, but it is creater
than in the other European states. The home-
consumption of pig-iron was only 08.1 kilo-

grams per head, as against 2i? in the l'nited

States and 1,17 in England. These low figures

for Germany are accounted for by the fact t'lat

in Germany the railwav system is essentially

already built: though the production of pig-

iron per head in Germany has increased more
rapidly in recent years than in the United
States. In the depression-year of 1903 the pro-

duction per head was 171.0 kilograms; so that

four-ninths of this amount had to find a foreign
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Tnarket. In 1904 imports of iron ore increased

;

liut exports of pig-iron decreased, showing an
increase in home-consumption. The ratio of the

production of steel to pig-iron in Germany was
greatest in 190J, the proportion being 87.3 to

100 (United States, 80.7 to 100; Great Britain,

57.1 to 100). In recent years this proportion
has increased more rapidly than in the United
States, or in Great Britain.

Thus, as regards coal and the raw materials
oi the iron industry, Germany does not have
to rely upon imports from foreign countries.

For the most part, furtlier, Germany consumes
such raw materials, instead of exporting them.
Only on the coasts and borders is there any
exchange with foreign nations. As to the

geographical relation of the coal mines and the

iron mines to each other, it cannot be said that

this is as favorable in every respect as in

England or in certain parts of the United
States. But since the discovery of the Thomas
Martin method of reduction the large percent-
age of phosphorus contained in many German
iron ores rather gives Germany the advantage
in this respect, and is even one of the reasons
ioT the rapid development of the iron industry

in Germany. Besides, the phosphorus in the
slag makes this an excellent fertilizer. Of the
other non-precious metals, only copper is prin-
cipally imported. The imports amount to three
fourths of the amount consumed in manufac-
tures, and of this, eleven twelfths come from
the United States. Accordingly, the metal in-

dustry is an important export industry, espe-
cially as regards finished products. Not count-
ing machines, wares, and ships, the exports of
semi-manufactured materials in 1903 exceeded
the imports by $46,750,000; but the exports of
manufactured articles exceeded the imports by
$104,000,000. The trade-balance against Ger-
many on ores and metals, including precious
metals, is almost wiped out by the excess in

exports of combustibles alone.

In all modern civilized countries the second
typical large industry, next to iron manufac-
tures, is the textile industry. In Germany this

industry rests upon a basis quite different from
that of the iron industry. In the manufacture
of cotton Germany takes the third place, with
8,500,000 spindles, being led bv Great Britain,

with 47.000,000, and by the United States, with
22,000,000 spindles. The exports of textiles

amounted to $125,000,000, though this was not
sufficient to cover the corresponding imports of
raw material, which were $193,750,000. In 1903
Germany imported 344.000 tons of raw cotton,
worth $88.750,000 ; and in 1904, 357,000 tons,

worth $104,475000. Between two thirds and
three fourths of this came from the United
States. The cultivation of flax in Germany has
continually decreased, owing to the superiority

of the Russian article, which is due to the more
favorable conditions of climate in Russia. In
1504 Germany imported 24,000 tons of flax,

which is about the average for recent years.

Four fifths of this came from Russia. Jute is

imported annually to the extent of about
100.000 tons, almost all of it coming from
British India; and the annual imports of hemp
are from 26.000 to 30,000 tons. As to wool, the

excess of imports over exports in 1904 were

:

raw wool, 138,000 tons ; bleached wool, 9,000 tons.

and combed wool, 13,000 tons. About half of

this came from Argentine, and a third from
Australia. Even in 1900 the home production
had gone down to about 12.000 tons. The
annual imports of raw silk are some 5,300 tons.

Despite the limited use of silk in Germany, this

is an amount that has been exceeded by the

United States only in late years.

In spite of the very considerable stock-

raising in Germany, the leather industry is on
about the same basis as textile manufactures.
In 1904 the imports of hides and skins were
108,000 tons, worth $50,000,000. To a great ex-

tent the wood-working industries have to rely

upon foreign material, although Germany has
considerable timber-lands. The imports of

wood and lumber of all kinds in 1904 amounted
to $30,000,000. In certain industries caonchac
and gutta-percha are found indispensable and
are imported to the extent of $20,000,000. Most
of the entrails used in putting up sausage, and
in other industries, are imported, such imports
being 21,000 tons annually, of which 9,000 tons

come from the United States. Though tobacco
is raised in Germany to a large extent, the

tobacco industry has to rely on foreign coun-
tries for certain kinds of tobacco. The annual
imports of leaf tobacco are some $22,500,000.

Petroleum is likewise imported for about
$22,500,000, partly from Russia, partly from the

United States. Leaving out of account tobacco
and other luxuries, we can see that even if

German agriculture could supply the demand
for bread and meat, Germany would still be de-

pendent upon imports of raw material to sup-

ply the demands for clothing, and, in part, the

needs of the household in the way of lighting,

utensils, etc.

Given the raw material, the next necessary
condition for the existence of the German in-

dustries is the possibility of the exploitation of

labor, such possibility depending upon social

conditions, of course. For a long time the

opinion was held, and is still held by some per-

sons, that the important position occupied by
German industries in the markets of the world
was due to cheap labor, which was identified

with low wages. The view that low wages is

identical with cheap production has long since

been refuted, as regards highly developed in-

dustrial countries. In Germanv the time when
articles made by cheap, poorly paid labor formed
the chief part of German exports is already
some decades in the past. The standard items

of German export which in the last decade have
in an increasing degree come to make up the
vclume of exports are, on the contrary, the

products of the most highly paid working-
classes to be found in Germany. To be sure,

the scale of wages, all the way through, is lower
in Germany than in the United States, and in

the case of skilled laborers about 50 per cent

lower on an average. This is true not only
of the amount of money paid, but of the
real wage, at least so far as the necessities of

life are concerned. Accordingly, the position

of the skilled laborer is much more favorable
in the United States, certainly in the Northern
States. The position of the unskilled laborer in

America varies, of course; but in cities like

Chicago, and other cities, his position is no
better than in Germany. It is sometimes worse;
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and it is very much more unstable. Emigration

of German laborers to America has greatly

decreased, and to-day it is very small, and, on
the other hand, Germany employs several hun-

dred thousand Italian, Polish, and other foreign

laborers. The effect of low wages on the cost

of production in Germany is offset by deficien-

cies in the individual laborer. Through in-

heritance and training, tlie German workman
has acquired habits of eating and drinking less

conducive to health and strcngtli than those of

the American workman ; and his excessive use
of alcohol particularly diminishes his efficiency

for intensive and heavy work. Though, to be

sure, the training of the German workman,
which is not easily duplicated elsewhere, makes
him far more careful and economical in his

work than the American. On the whole, the

relative cheapness of labor has not by any means
always stimulated the technical development of

German industries. On the contrary, the

opposite is true, since cheap labor sets a smaller

premium on labor-saving machinery. In i8oS

the total horse-power of such machinery in Ger-

many was only 3.427,000, or .I.V4 horse-power
for every 100 persons engaged in general indus-

tries, and 42 horse-power for every 100 persons

engaged in industry in the narrow sense of the

word. Since then these figures have been

greatly increased : f. i. in Prussia, in 1904. the

steam-engines had 4,700.000 horse-power ( ship-

machinery excluded). But they are still too low,

and in comparison with England and ."Xmerica

this showing is poor. American industries have
an advantage over the German in that they do
not have to carry the burden of social compul-
sory insurance, and in that there the possibility

of exploiting labor is not so sharply restricted

by labor laws as in Germany. When the maxi-
mum quota has been reached the annual cost

of insurance against sickness, accident, infirm-

ity, and old age will amount to about $175,000.-

000 for the manufacturing industries, agricul-

ture, and domestic service. This expense is

met largely by compulsory contribiuions from
the employers and the laborers. The care of

widows and orphans has been proposed. The
existing laws for the protection of workmen
are very much more effective than are such

laws in America. The honesty and pedantry of

German officialdom guarantee the execution of

all laws in Germany, whether they be good or

bad ; and, further, there is a unity in labor

legislation for the empire which is in sharp

contrast to factory legislation in America,

where uniformity is made impossible by the

legislative powers vested in the individual States.

-And, too, the German laws are more rigid in

their nature than the .\merican laws. The em-
ployment of child-labor in Germany, in the

manner followed in the Southern States, would
be out of the question ; no less so the absolute

disregard for the life and health of the laborer,

which is made possible bv law in American
factories. On the whole, the German employer

l;as the support of the government organs

against the laborer, and his position is further

made more comfortable than that of the Amer-
ican manufacturer by the fact that order is

strictly maintained: but this does not mean
necessarilv greater production on the part of

the German laborer. On the whole, the work-

day in Germany is 10 hours, in some trades
nine hours, and in others even more than 10
hours ; but it has been observed that long hours
are by no means identical with increased pro-

duction. The development of laljor unions of
late has been rapid, and it is expected that

shortly as many as 2,000,000 workmen will be

organized. All in all, the present physical

capacity of the German laborer is not so great

as that of the American ; and labor laws pre-

vent as high a degree of exploitation of labor

in Germany as is possible in America. In

opportunities for special technical education
Germany has a decided advantage ; and, thanks
to tlie development of technical schools and
colleges, the standard of education in the indus-

tries is higher than in America. The signifi-

cance of these facts can be observed especially

in the chemical industry.

Such are the conditions of labor and pro-

duction in Germany ; and German industries

have been developed accordingly. Naturally,

the most significant industries of Germany, those

upon which the future of the country depends
in the world-market, are not those which are

devoted to the manufacture of heavy staple

products, as is the case in America. In

190,? the e.xcess of imports of raw materials for

industrial purposes were $405.000,000 ; and that

of exports of manufactured articles amounted
to $515,000,000. The statistics for exports, how-
ever, show that more than one third of the

entire exports, viz., $437,500,000. was divided

among over a hundred different classes of

articles, of which the most ininorlant class was
represented liy less than $4,500,000, 1. c. less

tl.an .3 per cent of the total exports, which were
$1,226,000,000. In general, these are products

of a large number of factories making finished

articles, in which the cost of the raw material

becomes insignificant in comparison with the

value added to the articles by carefully trained

and conscientious workmen. High-priced manu-
factured goods preponderate, too, in the large

export items. To be mentioned especially : silk,

wool, and cotton manufactures, clothing and mil-

linery, machines and fine hardware, books and
maps, gold and silver-ware, and coloring mater-

ials, these items together making up $275,000,000

in exports. Despite the mineral treasures of Ger-

many, the economic importance of the country

depends upon labor ; and in the future this will

be even more true than it is at present.. Those
numerous individual classes included in the

one third mentioned above vary greatly in im-

portance, owing to changing tariff legislation in

foreign countries; but if markets are lost for

these articles by protection, they arc usually re-

gained in a short time. The latest statistics

show that the higher the specific value of the

article and the more work there is in it, the

quicker the lost market is regained. In such

cases the protective tariff only becomes, in the

long run, a burden for the consumer in the for-

eign country. Exports are either to countries

with which Germany has commercial treaties,

or to such as allow Germany the rights of a

most favored nation, or to countries with which

Germany has no kind of agreement whatever.

Now, statistics show that, disregarding indi-

vidual differences, exports in these three cases

vary with great regularity, going up and down
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according to the ups and downs of the general
business situation in the world. Of course, the

influence of foreign duties on exports is consid-
erable, especially when a new tariff schedule
first goes into operation ; and for wares of low
specific value the effect of such tariff continues.
On the other hand, the influence of foreign tariff

legislation on those articles which are really the
most important for Germany's commercial
future has been much overestimated.

In view of the nature of German manufac-
tures and the intensive work involved, the
method of inner organization of German indus-
try acquires a character which is not altogether
favorable for further development along all

lines. Corresponding to the trust movement in

America, Germany has had the development of
the kartell, a trade-union similar to, but differ-

ent from, the trust. Economically speaking, the
kartell is "conservative." By fixing prices, it

attempts to maintain not only undertakings of the
highest rate of output. The trust, on the other
hand, is economically revolutionary, in that it

aims to crowd out less profitable businesses and
maintain only those that pay the best profit. The
kartell seeks to protect the income of invested
capital; the trust seeks to utilize floating cap-
ital by organizing production. However, the
difference is only relative, and it is well known
that within our largest kartell a trust movement
on a large scale is now in progress. But the
formation of large trusts on the American style

is difficult in Germany. The railway lines are
owned by the state ; and lately the state has
begun to retain a monopoly of shipping on pro-
posed new canals. Therefore, in Germany it is

impossible to establish a community of interest
between industrial monopolies and transporta-
tion, as is done in the United States. The state
is a large mine-owner and is increasing its

possessions ; it is the largest employer and a
greater consumer than in any other country.
At present the state is just about to join the
largest of the German syndicates. If, on the
one hand, German industry is more dependent
on the state, on the other it is less dependent
upon the power of the banks and the Stock
Exchange than is American industry. Specu-
lation in futures in industrial stocks is prohib-
ited in Germany by law ; but this fact is not
decisive, as it only increases the power of the
large bankers at the expense of the smaller
ones. What is really decisive here is the rig-

orous law regulating the formation of joint-
stock companies, which offers, in a way, a
guarantee for the solidity of a company and
makes impossible the issue of common shares,
as is done in America. This has greatly re-
tarded the development of stock companies.
'1 he total capitalization of stock companies of all

kinds amounts to only $3,600,000,000, which
is a small sum, considering the highly devel-
oped German industries. This makes it diflScult

to reorganize ownership in whole branches of
industry merely by transactions on the Stock
Exchange, though, of course, such a thing is

not entirely impossible. The more conservative
nature of the kartell gives greater stability to

prices, thus making more certain the conditions
of the further manufacture of a given material
in other industries. But the higher prices of
raw materials resulting from the effort to pre-

serve less profitable plants in a given industry
decreases the competing power of that industry
in the markets of the world. The result has
been that large mixed works have come into
existence, which produce the raw material and
then manufacture it into the finished article,

whereby in some kartells a violent conflict has
broken out between the "pure" and the "mixed"
works. Another result has been the allowing of
export-rebates to manufacturing exporters. This
last remedy bears the defect of every premium-
system : it endangers the elasticity of the in-

dustry in adapting itself to the market. The
finishing manufacturers, of course, have now
formed kartells of their own. In fact, in the
several hundred kartells into which industrial
Germany is organized almost every industry pro-
ducing staple articles is included. But the power
of these numerous individual kartells in the
market is usually less than that of the large
trade-unions which produce the raw materials.
It is the numerous small specialized industries
that are most important for Germany's commer-
cial position, in which highly skilled labor and
personal initiative and special training on the
part of the manufacturer himself play the prin-
cipal role. But just these have to bear the ex-
pense of kartellizing. It must be added that the
large industries for raw materials and staples are
in a better position to effect strong coalitions for
influencing the press, public opinion, and the

government, and this fact gives them pre-
dominant power in determining the commercial
policy of the empire. In co-operation with the
large landed proprietors the 'Centralverband
Deutscher Industrieller,' into which large manu-
facturers of raw materials, iron, and textiles are
organized, brought about the present system of
protective tariff, which is against the interests of
all manufacturers, except those producing mas-
sive and staple articles. This organization is

further allied with the landed interests in the
social-political reaction, and in its opposition to
labor-unions and labor-protection.
The most recent available figures regarding

the number of persons engaged in industrial
pursuits are found in the census of special in-

dustries for the year 1895. At that time
which was II years ago and before the recent
tremendous advances in industrial progress, the
number of persons engaged in the industries was
8.000.000. These figures include mining and
building, but exclude transportation. From
1882 to 1895 the number of persons enga.ged in

industry, trade, and transportation increased
40 per cent ; those in the industries alone in-

creased 31 per cent: at the same time the in-

crease in population was 14 per cent. Most of
this increase has been in the larger factories, the
force of those employing over 50 persons being
increased by 89 per cent, those employing over
1,000 persons being increased by 110^4 per cent.

Still, for every 100 industrial workers 46 (60 in

1882) are working in small shops of less than
five persons, and of this number 16.7 work alone.
Further, out of every 100 such persons 24 (19 in

1882) are working in shops of from six to 50
people, and only ,30 (22 in 1882') are in factories
employing more than SO people. Owing to the
force of tradition the old and long-established
hand-industries persist and are only slowly
transformed, in various ways, on modern capi-
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talistic lines. One development has been the

home industry, which is almost seven cen-

turies old in Europe. It is mostly country peo-
ple who are engaged in these home-industries;
and by reason of training from early childhood
they are able to produce valuable wares ; but
such production is decreasing rapidly and is

being superseded by factory products. On the

other hand, the modern development in Germany
has created the house-work "Heimarbeit," espe-
cially in textiles and in clothing, since certain

heavy articles can be manufactured cheapest in

this way. Such work is done in large cities, in

densely populated country districts, and in

places where the small wages of the men compel
the women to work. Often such work is or-

ganized into a complex system, with many mid-
dle-persons. Especially noteworthy for this sort

of work are: Berlin (clothing and men's fur-

nishings, women's wearing apparel, leather

goods, jewelry and ornaments, embroideries),
Danzig, Cologne, Bielefeld ( linen and wash-
articles), and other cities. The woodland and
mountainous districts of middle and southwest
Germany are the principal strongholds of house-
hold industry. Here are made wooden articles

knit-goods, brushes, toys, embroideries ; and in

the Black Forest clocks are made. Besides the

mining and foundry industries, the modern fac-

tory system dominates the chemical industry

(in 1895 53 per cent of all works had more
than 100 employes) : machinery manufacturers
(likewise 53 per cent) ; the paper industry (simi-

larly 40 per cent) ; and also the textile industry,

especially spinning (38 per cent with over 100

workmen), though here there has also been a

strong development of home-work. There is

scarcely a guild-trade of the old regime that has
not already a considerable, and an increasing

nu:nber of large modern factories. In 69 of the

\arious kinds of industries employing at least

10,000 persons, in 1895. the majority of the

laborers were in establishments of over 50 work-
men ; and in only 33 were a majority in estab-

lishments having from six to 50 workmen.
The geographical distribution of German in-

dustries is uneven, and this has been increased

by the decay of home-manufactures among the

country people, mentioned above. This has
made the contrast sharper between the agrarian
districts on the one side, and the great industrial

centres on the other. To the first belong the

greater part of Prussia east of the Elbe, consid-

erable parts of Bavaria, and numerous smaller

agricultural areas. To the second belong the

kingdom of Saxony, the lower Rhine-Westphalia
country, the Saar district, the upper Rhine-Main
plain, northern Bavaria, parts of Wiirttenberg,

and all the large cities. It is in these industrial

centres that there has been the greatest increase

in population ; but, since the old system of

voting-districts remains unchanged, these pop-

ulous centres gain no additional representation,

and their increased democratic population does

not mean any increase in political influence.

Thus we have the opposition between the indus-

trial and the strongly organized agrarian inter-

ests, between a progressive economy and a re-

actionary policy. The tariff-schedule of the

conservative parties is the only thing that can

endanger Germany's commercial power. For-

eign duties, let them be ever so high, injure

least of all those lines of merchandise which
will in the future determine the position of Ger-
many in the markets of the world. Any increase

in the purchasing power of a foreign nation
would even help exchange of wares with Ger-
many, as is proved by the commercial-political
significance of the most highly developed indus-

trial countries. A successful attack against Ger-
many on the sea could not hurt German indus-

tries any more than could high foreign duties.

A small group of English interests have been
dreaming of such a method of disposing of their

inconvenient competitor, and they have kept up
a tremendous campaign through the press in

order to mould public sentiment ; but in case
of a war, even if they were victorious, they
would be disappointed by the outcome. Since

the offensive economic strength of Germany
does not depend upon ships, but upon things
which can neither be confiscated nor destroyed
by gimnery, shortly after the war the same con-

ditions would prevail as before— except that

England, against the wishes of all German
friends to English culture, and in the interest of
a few selfish promoters, would have made for

herself an irreconcilable enemy. The risk, too,

would be much greater for England than for

Germany, since the receipts of Germany depend
much less upon exports and maritime trade than

do those of England. The increase of the

strength of Germany in the world-market is

only a relatively slight concomitant of the rise

of German industries. From the figures show-
ing the increase in Germany's productive power
a constant and strong decrease in the relative

importance of exports has even been deduced

;

but this is not quite correct, since the growth
of the large industries depends in part upon the

suppression of smaller industrial forms. But it

must be admitted that the bulk of the increase

in trade certainly does rest upon the develop-

ment of the domestic market. Now, it is just

the strength of the domestic market that is en-

dangered by the uselessly increased duties on
agricultural products. Such duties only swell

the revenue of the producer without increasing

production, and compel the masses to spend a

greater part of their income for provisions.

Similarly, excessive duties on staple products of

the heavy industries diverts production from
those highly specialized individual articles, which
form the economic strength of Germany, and
hasten unnecessarily the exhaustion of mines.

In creating artificial profits for the producer

they hurt initiative and adaptability to the mar-
ket ; and, in strengthening the position of the

ultra-conservative or feudal class, they accentu-

ate social antitheses. The result has been a

rapid growth of the social-democratic move-
ment, which has led the government to endanger

the productivity of German labor by trying in

all sorts of artificial ways to prop up the "mid-

dle class," i. c. the handicraftsmen. Protec-

tion, if increased abnormally, will breed a fcud-

alistic spirit such as that which dominates

France, and thus weaken the intellectual im-

petus of industrial development. We reject such

a political programme, therefore, because it

would threaten the unique character of Gerrnan

culture and power, and because it contradicts

the daring spirit of the Germanic peoples, but

not because Germany must at all hazards export
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goods to foreign countries. Such is not the

case. Germany would prooably be able to meet
increasing needs for raw materials with her even

more rapidly increasing commercial revenues.

It is to be hoped that, when the present existing

commercial treaties have expired, the political

situation, both within and without Germany,

will be more favorable for a moderate form of

protection. Those branches of German industry

that decide the commercial importance of Ger-

many in the world-market no longer need any
protection, though of course absolute free trade

with protective neighbors would not be wel-

comed in Germany. All that German industry

needs is the "open door."
Bifc/j'ogra/'/iy.^ Blondel, 'Lessor industriel et

commercial du peuple allemand' (1900) ; Eber-

stadt, <Der deutsche Kapitalmarkt' (1901);
Falke, <Geschichte des deutschen Kunstgew-
erbes* (1893) ; Lair, 'L'imperialisme allemand'

(1902) ; 'Organ des Centralvereins fiir Handels-
geographie und Forderung deutscher Interessen

im Auslande' : 'Statistisches Jahrbuch des

Deutschen Reichs.' Max Weber.
Professor of Political Economy, Heidelberg.

19. Germany—Commerce and Trade. The
dissolution of the Holy Roman Empire in 1803
indicated only the end of a political but not an
economic union. Its more than a hundred com-
monwealths had been completely independent of
each other from the economic point of view and
nearly so from the political. Germany emerged
from the Napoleonic wars as a confederation of
about 40 sovereign states, in which trade and
commerce were the concern of each individual

state. "Thirty-eight tariff lines paralyze domes-
tic trade and produce almost the same effect as if

every limb in the human body were bound-up,"
wrote Frederick List in 1819. Although in the

following period some progress was made, the
decisive step was the founding of the German
Zollverein (Customs-Union) in 1833, which was
joined by most of the German states in the fol-

lowing decades, until the adhesion of Hanover
and Oldenburg in the fifties, it possessed no port
on the North Sea.

The wars of 1864, '66, and '70, gave Germany
a territory unified and rounded off for trade.

The formation of the North German League and
of the German Empire created a central force

for the weightiest legislative functions in the

field of trade and foreign commerce, while do-
mestic trade for the two largest waterways
which flowed through many states, was already
regulated in the days of the Confederation by
the Rhine and Elbe Transportation Laws
(Akten). For the natural and artificial water-
ways through individual states, for the roads
and railways, legislation is still to-day enacted

by the individual states. The Empire, however,
according to the Constitution, has the right of

supervision and of control for the general in-

terests of trade and commerce.
Almost contemporaneously with the found-

ing of the German Empire, there occurred an
event of decisive significance for trade and
commerce—the country's transition from an ex-

porting to an importing nation. The population

of the present Empire from 1815 to 1870 in-

creased from 24,800,000 to 40,800.000. Railway
construction, which began in the thirties, made
particularly rapid progress since the fifties, and

there gradually arose larger and modern indus-

trial establishments well-equipped with ma-
chinery, in which the increasing population
found employment. Agricultural production,

it is true, developed steadily, but the then condi-

tions did not suffice to maintain the largely in-

creasing population on the soil, without export-

ing any grain surplus—especially as American
competition now setting in was lowering grain-

prices in the world market and hence render-

ing here more unprofitable the cultivation of
corn.

The industrial development was largely pro-
moted by the wars and by France's prompt
payment of 5,000 million francs indemnity. In-
terrupted by the crisis in the seventies, a re-

markable industrial movement began which has
steadily continued. In the magnificent oppor-
tunity for employment an army of industrial

workmen rapidly sprang into life. While in the
beginning of the century, more than three-
fourths of the population took to agricultural!

pursuits, in 1895, out of a population of 51,-

800,000 only 18,500,000 were agriculturists, while
20.300.000 were engaged in the industries and
building construction, and 6,900,000 in com-
merce and trade. Of the present population of
62,000,000, not less than 35,000.000 are active in

the four pursuits just mentioned, while the
agricultural population is not larger, but per-

haps less than in i860. Naturally the demand
for food, as well as industrial raw materials,

developed enormously and, indeed, not only in

comparison to the growing population, but out
of all proportion, considering the increasing
prosperity and rate of consumption. Thus Ger-
many become one of those Western European
lands that needed in an increasing degree for

the support and employment of its inhabitnnts

the importation of food and industrial raw pro-

ducts which out-balances the export of manu-
factures and the income from capital invested in

foreign lands, and which makes return on the

profits of transportation and insurance enter-

prises. In these so-called industrial states the
interest in the increasing imports for support
and employment of tlie population is decisive,,

while it must be the task of a prudent economic
policy so to provide for the production of the

home demand for food material, and the ac-

quisition at home of as many industrial raw
materials as possible, so that an all-too-rapid'

growth of the need of imports be checked. The
steady passive balance of trade was a healthy

sign, for it shows that the foreign trade capital

employed in foreign undertakings supply good
results for the agricultural life of the German
people. But an all-too-rapid increase of the im-

port surplus would check the further flow of
capital, and besides would endanger particu-

larly the German Empire, which is exposed to
attacks on all sides through its position in

Central Europe. An all-too-rapid dependence
on foreign supply of food products might
easily weaken its political power of resistance.

From these considerations the tendency of
recent German economics has gradually shaped
itself. On its foundation the Zollverein as-

sumed the principle of the liberal Prussian

trade policy, which, in i8!8, arranged the first

liberal tariff of duties in Europe influenced by

Adam Smith's doctrine. The history of the

Zollverein is essentially then the history of
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furtlier progress in the direction of free trade.

In the fifties this tendency was strengthened by

the commercial treaties conchided with France,

England, etc., on the most favored nation basis.

The free trade policy continued :dso the first

years after the foundation of the Empire, and
found its culmination in the removal of the

duties on iron in the middle of the seventies.

In the following period, however, the increasing

financial needs of the Empire, which would base

its income, like the United States, essentially

on duties and indirect taxes, necessitated the

introduction of a number of revenue duties.

The protective policy of many lands, the in-

creasing American competition in the world
market for agrarian products, which made it-

self noticeable in Germany after the middle of

the seventies, and the increasing competition of

industrial countries of Western Europe in the

world market for metals, textiles, etc.. together

with the latent ecomonic crisis since 1873, gave

further impetus to the movement again in favor

of a stronger protective tariff. Under the

auspices of Bismarck, the agrarian and indus-

trial interests were united, and in 1879 there

took place a reform of the German tariff legis-

lation which, by moderate agricultural and in-

dustrial tariff measures met the needs of the

time. The principle of moderate duties since

that date has been abundantly maintained, while

the tendencies of agriculture with increasing

force in the past 28 years have brought about a

marked increase and extension of an agrarian

protective tariff. In the course of the eighties

certain duties, particularly for agriciiltural

products were largely raised. In the beginning

of the nineties arose the project of a Central

European Zollverein, as protection against the

prohibitive measures of the McKinley Tariff.

This project did not succeed; but a number of

custom regulations were adopted by Germany,
.Austria, Italy. Switzerland. Belgium. Rumania,
and Servia, the so-called Caprivi Commercial
Treaty. By according the most favored nation

clause to the United States, and granting simi-

lar treaty privileges to Russia, the original idea

was completely extended, A number of recip-

rocal tariff regulations of a moderating char-

acter led anew to a lowering of the protective

tarifif. The continued low price of grain in the

world, unfavorable conditions in finance and

trade, however, intensified the agricultural

crises and an active optation began to raise the

agrarian duties, which the commercial duties

had lowered—formerly a metric ton of wheat
brought in 50 mark, now it had been lowered to

35 mark. The still higher protective regulations

of the Dingley Tariff in the United States made
the conditions for competition in Germany as

well as other parts of Europe steadily more dif-

ficult, even if Germany, on account of its good
technical development and organization, due es-

sentially to the former protective tariff showed
good results, and at the end of the nineties as-

sumed a degree of development which was
never anticipated. To make allowance for the

wishes of the agrarians, without endangering

them, it was resolved on the work of tariff

revision, then in progress, to apply in the care

of industries in many lines a moderately in-

creasing rate of protection while grain duties

should again be raised— wheat from 35 to 65

mark per metric ton.

In 1904 a new tariff system was adopted as

preparation for the commercial treaties which
were soon after to expire. After this prepara-
tion new commercial arrangements were adopt-
ed, and to the states alre.uly mentione(l. who
had adopted tariff agreements on the basis of

reciprocity. Bulgari.i. Greece, and Sweden were
added. Their number has been further in-

creased with most of the remaining countries of

the world, except Brazil, China, Cuba, Portugal,

Venezuela, the Congo State, Portuguese. West
Africa, and some smaller territories. Germany
is bound by treaties with the most favored
nation clause. Commercial relations with the

United States, which in earlier years were
regulated by similar treaties with Prussia, and
the ITanscatic cities from 1828. and after the

founding of the Empire, and continues on the

basis of the most favored nation cl.iuse. were
controlled since the nineties by the Saratoga
convention, and then by the reciprocity conven-
tion of 1000. The last had to become void with
the expiration of existing tariff treaties with

Germany, and it was replaced in the spring of

1905 by a definite provisional reciprocity agree-

ment until I July 1907. which ought to give

ample time for the conclusion of a new treaty.

The same conditions exist as to the Argentine
Republic.

The character of grain duties appears from
the following table

:

IN MARKS PER DOZEN.
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with a few raw materials, and to export cer-

tain surplus products of agriculture and some
industries. VVithout its aid a full third of the

population of the Empire would find no support.

In reference to the development of custom-
duties in the Empire since its founding, we have
the statistics, but until 1888, the Hanseatic
cities did not belong to the same territory, and
the number for the former period are not com-
parable to those of the later. Yet the following
table shows something. According to govern-
ment statistics, the special foreign trade was
as follows

:

The entire value of German foreign com-
merce has risen since 1872 to seven and one-
third milliards or 120 per cent, the weight to

70 1-2 million tons or 300 per cent., while the

population increased at less than 50 per cent.

In 1872 the proportion per capita of the popula-
tion in the tariff-covered territory was 145-6

mark; in 1889, 150.5 mark per capita of the pop-
ulation of the Empire; in 1905, 2ig.8 mark.
The proportion of tonnage in 1872 was 0.56 in

1905 it had increased to 157 tons.

serves to cover the deficit, a further part is con-
sumed by the Germans in foreign countries, and
the remainder is employed for new investments.

The character of the foreign trade becomes
clearer when we divide it into its chief divisions

:

IN -MILLION .MARK.
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rest of America, there developed some trans-

atlantic trade for Hamburg and Bremen; but

the English carrying-trade had long the pre-

ponderance. Until the founding of the German
Empire everv seaboard state had its own flag;

but it was only after that event that an effective

merchant-fleet developed under German colors,

and as quickly direct maritime trade assumed

marked development. But maritime trade ex-

tends bevond the German coast. Germany's con-

venient position in Central Europe, permits a

small portion of its southern trade to extend

over Austrian. Italian, and French ports ; and as

harbors which lie on the important rivers

Rhine and Maas don't belong to the German
Empire, a considerable amount of imports and

exports of the most prominent branches of in-

dustrv passes through these foreign points. For

1903, for example, it appears that at least 24

per cent, of special German imports and 14 per

cent, of exports go bv way of Belgium and

Holland, so that the German foreign trade can

thus be exhibited

:

DIRECT MARITIME.

Imports 50 per cent

E.l orts 50 per cent.

INDIRECT MARITIME.

Imports (lowest) ^4 per cent

Exports (lowest) "4 pcr cent.

RAII.ROADS AND INLAND WATERWAYS.

Imports (highest) below 26 per cent

Exports (highest) above 35 Per cent.

The geographical distribution of foreign

trade was as follows:
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The following table gives the number of

Locomotives

Passengers carried

Passengers, mileage km.

Freight carried

Mileage tonnage km

io,86)

215

6.479

i6s

13>487

1890

i4,i8S iq,o69
In mil lions

426 848
In mil lion km.

ii,2i4 19.999
In milli on tons

In mil lion km.
22,411 I ^6,911

1903

20,845

949

22,431

391

39.073

In i8go the combined receipts of all German
railroads amounted to 2.031,000,000 mark; ex-

penses, 1,290,000,000 mark. In 1903, the receipts

reached 2,161,000,000; the expenses, 1,357,000,-

000. The surplus of the combined capital stock

bears interest at almost 6 per cent. It is, of

course, not to be forgotten that the lion's share

of the surplus falls entirely to the largest rail-

road organization—the Prussian-Hessian rail-

road system, which in 1903, out of a total of

52,814 km. locomotives possessed 31,813 km.,

while the smaller railroad systems are less

favorably funded. The railroad employees num-
bered in 1900, 536,000 persons, of whom 315,000
were workmen, 221,000 officials. The relation of

inland to foreign trade can be shown by these

statistics: In 1890, out of 151,700,000 tonnage,

128.4 or 84.6 per cent, belonged to inland traf-

fic, 11,000,000 went abroad; 10,200,000 entered
entered from abroad, 3,300,000 crossed in transit.

In 1903, out of a tonnage of 290,100,000, 248,-

800,000 or 85.8 per cent, belonged to inland traf-

fic, 23.000,000 tons went abroad, 15.900.000 tons

entered from abroad. 3.300000 crossed in transit.

Of this there was maritime trade from seaports
of 5.800.000 tonnage, and to seaports went 3,-

300,000 tonnage. Ernst von H.^lle.

Professor of Economics, University of Berlin.

20. Germany— Home and Foreign Com-
mercial Intercourse. The river traffic was
the most voluminous at the great Channel Station

Emmerich an the Rhein, where in 1904 17^
million tons merchandise were registered, in

juxtaposition to which Hamburg-Enterwarder
only registered 5-6 million tons, and Ruhrort
and Berlin each 6-7 million tons.

Of great significance are the recent establish-

ments of special Inland ports on all rivers west
of the Oder, in many instances in connection
with industrial ports, that were erected to fill

the requirements of the environs. A com-
parison of the achievements of the railroad and
inland water streets, shows the following:

Sea Intercourse.— The upward trend in the
German sea intercourse also first dates back
since the founding of the empire. Scarce a
shadow of the oldtime commercial greatness was
reflected by the maritime traffic of the individual
German States, with their manifold flags, up to
the seventies of the 19th century. Hereto came
the fact that the few steamships, in their pos-
session, were mostly built in England. Since
then a lively increase in maritime traffic took
place, and shipbuilding also showed an upward
tendency in the eighties.

On an average, the traffic in the years 1873-75
amounted to 91,100 ships, with 13,000,000 reg-
istered tons, of which 67,400 ships were laden
with 10.000,000 registered tons. In 1904 the
traffic amounted to 191.000, with 45.000.000 reg-
istered tons, and of that number 15.400 ships
were laden with 36.ooo.oco tons. The number
of steamships among the above has increased
from 17.500 ships, with 7.000.000 tons, to 114.000
ships with 39,000,000 tons. Therefore, while
the traffic has doubled, and the capacity been
trebled, the number of steamships have in-
creased nearly seven-fold, and space capacity
S'/i times as much. The intercourse in 1873
and 1904 is given in table on next page.

It will, therefore, be observed that the volume
of tile intercourse of ships, along the German
coast, has increased five-fold, the non-German
European trips trebled.. and the trans-continental
voyages increased five-fold.

The tonnage of the laden vessels, amongst
the above, was as follows: 1904.— In the
German commerce. 8.000.OCO tons. It has in-
creased 6;,'2 times, as compared to 1873. 1904.

—

In the non-German European commerce, 17.2
million tons. It has increased 2-/7, times, as
compared to 1873. 1904.— In the non-European
trips, 10.5 million tons. It has increased 554
times, as compared to 1873.

Transcontinental traffic has increased the
most in volume and the European the least.

This makes manifest the fact that the German
sea interests are taking on a more transconti-
nental character and tendency, while the strong
increase of the coast commerce is but a reflex
of the intensive impetus of the German railroad
and river traffic, and conclusively proves how
the commercial centres of the transcontinental
intercourse equally distribute along the coast
the importations and also attract the exporta-
tions. This picture though, as well as that of
the German sea commerce, is inadequate and
incomplete on account of the fact that the
Belgian and Hollandish Dorts, which in truth
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United Kingdom. In 1904 it amounted to

11,000.000 tons. Next on the list comes the
United States, with 4,600,000 tons. The English
traffic, however, was 4.2 million tons, or two-
fifths nnladen while the intercourse with the

United States there were but 0.2 million tons,

or two-thirds nnladen, so that in reality to-day

the volume of the traffic with the United States

is nearly two-thirds that of England.

.\t the present time the whole tendency of
the development has been to change the com-
mercial centre of shipbuilding and maritime in-

tercourse wdiich, at the beginning of the i8th
century was mainly located on the Ostsee,
which in 1871 claimed nearly half of the ocean
vessel space as her own, to that of the North
Sea in an overwhelming manner, the latter now
practically calling four-fifths of the vessels and
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and beginning o£ negotiations between the in-

terested enterprises for the purpose of regulat-

ing intercourse, and the development of a net,

which would meet with the demands of the

ever-increasing intercourse and commerce, and
fill the requirements of the populace in the

most efficient manner.
Ernst von Halle,

Professor of Economics, University of Berlin.

21. Germany.— Money, Bank, and Ex-
change System.— Metal Currency.— Under the
same political disadvantages of breaking into
shives, which the German livelihood life was
subject to, the people suflfered in regard to the
money systems until the founding of the Ger-
man Empire. The various issues which existed
created undue complications and hardships.
After the founding of the Tax Society this ex-
istence of the various issues continued, and
only slowly was a unity of currency prepared,
through the medium of several treaties, the most
important of w-hich were concluded in the years
of 1838 and 1857. After many simplifications

practically but two money systems remained,
namely, that of the Thaler issue of North Ger-
many and the Golden issue of South Germany.
For both of these the Society Thaler of 1857
was supposed to serve the purpose of a connect-
ing link. There yet remained in a few com-
mercial sea cities some special currency issues,

the principal one being the old Hamburg Bank
issue, which was of great importance to the
international commercial intercourse.

With few exceptions, the basis of the cur-
rency issue in Germany was silver. In the
sixties a tendency manifested itself in Germany,
as well as in other countries, to introduce a gold
currency issue, but the establishment of thj
German Empire first brought with it the pos-
sibility of a unity in the currency issue, and the
payment of the French war indemnity sum of
five milliard francs w-as the basis of the rapid
and pronounced growth of the gold basis in the
German Empire.

The laws of 4 Dec. 1871 ; 9 July 1873 '• I

April, 1886, and I June, 1900, enacted for the
purpose of regulating the currency issue, de-

veloped in the follow-ing manner

:

The lawful currency consisted of the gold
coin of the Empire and the one-thaler pieces

that were in circulation. The latter, however,
will be gradually withdrawn, and will have en-

tirely disappeared in about 1910. thus making it

possible for Germany to possess a true gold
basis. From the latter part of 1871 until the

end of March, 1906, the following Iiecame law-
ful currency

:

Furthermore, certain designated classes of bank
notes, to be used as a circulating medium, but
not as a legal tender, and until 1905 a limited
number of German Empire bank notes.

From 1880 to 1900 the estimated Thaler fimd
diminished from 475,000,000 to 300,000,000 mark,
and during the same period of time the number
of circulating bank notes decreased from 159,-
000,000 to 120,000.000 mark.
* They have fallen away somewhat of late

smce the right to issue small notes to the sum of
20 and SO marks has been transferred to the
state bank. The confusion, already great in the
monetary system in the German Confederation,
was considerably increased after the fifties by
the establishment in the smaller German con-
federate states of numerous banks having the
right to issue notes. In 1873, 140 different
kinds of bank notes and paper money were in
circulation in the country. One of' the first
measures to alleviate this condition was under-
taken through the restricting law of 27 March
1870, for the prevention of the establishment of
new note issuing banks. By the law re,garding
the establishment of the state bank of 1876, the
right to issue notes was restricted to the new
state bank and to the 32 note-issuing banks
already in existence. A regulation was made
tc the effect that an unlimited amount of notes,
covered by a full gold deposit, might be issued
by these institutions and in addition notes to the
amount of 385 million marks, distributed among
the 33 institutions. Of this sum 250 million
marks were allotted to the state bank. Beyond
this sum notes could be issued to any desired
amount, but subject to a tax of 5 per cent. Up
to the banking iaw of 1899, 25 institutions had
already relinquished their right to issue notes.
In that v^ear the untaxed amount of notes not
covered by a gold deposit w-as raised to 541.6
millions, of which 450 millions could be issued
by the state bank. Since that time, two more
banks have relinquished their right, which has
raised the contingent of the state bank to 470
millions, and, according to the amount in de-
posit, to 590 million marks. It is probable that
within a short time only two note-issuing banks
will remain besides the state bank.

Banking.— The banking system in its present
organization is. a child of modern times. It is

true that Germany has long had some celebrated
banks. The Hamburg and Nuremburg banks
were two of the four celebrated European circu-
lation banks which date from the 17th century.
Individual state banks were founded in the iSth
century, such as the Prussian bank by Frederick
the Great. Their number increased, particularly

GOLD COINS.

DOL'BLK
KROVEV.

SILVER COINS.

5 MK. 5^ MK.

ALLOV COIN,

NICKEL COI.NS.

10 PF. 5 PF,

COPPER COINS.

2 PF. I PF.
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town places like Lcipsig and Frankfort-on-
Main, in the Hansa towns, chiefly Ilamhurg and
in the other sea ports, chief commercial centres

and Rovernmental seats. At the beginning of

the 19th century Frankfort and Hamburg were
the centers for the large money and loan trans-

actions, and for credit transactions connected
with the trading of goods respectively. In the

former place especially were concentrated the

state local transactions, supported by the rising

house of Rothschild, and Frankfort became with
Paris. Vienna, Amsterdam, and London, the

ctntre of the growing stock exchange business.

When, in the face of the large money advances
needed by railroads and industries after the

forties and fifties, greater demands were made
on the financial capabilities of the bank systems,

the private banks, despite the fact that they had
been gradually growing stronger, proved not to

have enough capital, while the mercantile loans

for the foreign trade were taken up abroad,

chiefly in London, and there began the estab-

lishment of stock banks, partly with the re-

striction of their note issue to their business

territory, partly without. In the individual Ger-

man states, however, the right to establish

anonymous companies with limited security was
dependent on special concessions, down to the

introduction of freedom of industry and of gen-

eral German commerce and stock rights. ,\s

the oUbst of the modern non-issuing banking
enterprises was the Rank of Commerce and In-

dustry ; then followed the Disknntogesellschaft,

the Berliner Ilandelsgesekschaft, the Norddeu-
sche Bank, and finally as the last of the "con-

cession" banks, the Deutsche Bank. The free

establishment of a considerable number of ad-

ditional stock banks in the period of speculation

following 1873 and the crowning of the structure

by the fusion of the Prussian bank into the

German state bank furnished the kernel to that

organization of loan transactions, as it obtains

in the German banking system of today. This

state bank itself was from the very beginning

established as a central institution with a net-

work of nimierous branches covering the whole
country. The operations allotted to it by the

banking law were : trade in precious metals and
coin ; trade in short exchanges ; burnishing short

term loans in return for secure deposits with

strict limitation of the loan ?;ysteni ; buying and
selling of government, confederate states, and
railroad bonds and those of real estate loan

institutions ; taking in and paying out cash and
i>;suing certificates on branch institutions; buy-
ing and selling of stocks and precious metals on
commission ; acceptance of deposits and the

carrying on of an endorsement business. The
bank was furthermore to serve as a receiving

and paying station free of charge for the state,

and might do so for the confderate states.

Its development then proceeded as follows

:

In the year 1876 it opened with 1S2 establish-

ments, whose number increased to 330 in IQOI,

and to a round 400 in 1006. The total ex-

changes amotmted in millions of marks during

the period 1876-1SS0 to 45.626.6: from 1886-1800

to 89.802.2: from 1806-igoo to 161. 145.8: and

to 1903. 251,267. The growth of the business

transacted in the deposit account was as follows

:

from 1876-1880, 27.333.9; from 1886-1890,

67,064.7; from 1896-1900, 117,928.1; to 190S,

178,572.6. The estimated total sums were: 1896-

1890, 15.823.7; 1896-1900, 26,957.8.

The tendency toward bank centralization,

emanating from this primary bank organization
influenced in special fashion the remaining bank-
ing institutions of the country. With the growth
in importance of Berlin as a financial, commer-
cial, and induslii.d center, the central seat of
the state bank quickly won first place in the (mer-

man loan business and the majority of the large
banks subsequently established took up their

chief domicle in that city. The tendency to
spread out, emanating from the state bank, led
them, however, before long to establish branches
in other German cities and as a result to set foot
over the sea and in London.

In this process a bank sometimes founded
its own branches, sometimes bought out the ex-
isting business of private or stock banks, or
took a majority interest in them so that the
central bank controlled them, sometimes bought
out the local institutions within the sphere of
power of the central institution either through
the creation of a community of interest or finally

through the giving of credit. There are then
to-day about 18 large banking mstitutions be-

sides the central bank, eight of which control

the business of the institution and the policy of
their groups from their chief scat in Berlin;
further 8 or 10. in individual parts of the coun-
try, which have a local influence extending over
an extensive territory. The most important are
the so-called D-banks Deutsche Bank, Dis-
kontogesellschaft, Dresdener Bank ("with a com-
munity of interest with the Schaafhausenscher
Bank vcreinl and Darmstndter Bank which ex-
ercise by far the greater influence. In 1905 the

total circulation of the largest banks in million

marks was as follows: Deutsche Bank, 77.206;
Diskonto Gesellschaft. 34.154: Dresdener Bank,
53.2TI; SchaafThausenscher. ?; Bank-verein. ?;

Darmstadter Bank. ? Besides these the remain-
ing large stock banks and a small number of

large private banks play an important role. The
Handclgeschaft reports over lo^, and the

National bank over io>^ million marks exchange
for the year 1005. Since the exchange of the in-

dependent provincial banks are not contained in

the above figures it appears that their united

exchange is not less than that of the state bank.

In t'te year 1806 the 10 central banks controlled

69. in 1002 over 185. and to-day nearly i'50 es-

tablishments and institutions connected with it

by continuous intercourse.

The number of independent bankers is con-
stantly diminishing, but there must nevertheless

be a dozen private banks in the country which
do not stand second to the large banks in the

extent of business while the total number of

persons calling themselves bankers in Germany
amounts to about 1,500.

-At the end of 1902, 122 German banks con-
trolled 7.085 million marks of their own and
foreign capital, to-day the amount is not less

than 10.000 millions.

The capital stock and reserves of the chief
banks in 1905 were

:

Capital. Rescrre
In ^iillion Marks..

Deutsche Bank 180.9 176.7
Diskonto-Gcscllschaft 170 *75.6
Dresdener Bank 160 141.5
Schaafhausenscher Bank verein .... 125 24.7
Bank of Commerce and Industry.. 154 29.5
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Berliner Handelsgesellschaft
National Bank

Capital. Reserve.
In Million Marks.

lOo *29
So 11.2

•Capital stock.

Another important manifestation in the Ger-
man banking system besides this concentration
is that in Germany the so-called purely banking
business is not separate from the trade in stocks
and state bonds, as in England and America

;

on the contrary in the large German banks the
interests are often united which in America are
divided among the banks and bankers, the trust

companies, the promoters, the stock dealers and
brokers. The large German banks accept de-
posits on the one hand, carry on a circulation

and check business, and give credit for ex-
change, mercantile and other securities as in the
ordinary bank routine, while on the other hand
they buy and sell stocks for others and on their

own account, engage in all sorts of financial, in-

dustrial and mercantile undertakings, promote
the establishment or development of industrial

enterprises, and undertake the flotation of public

and industrial loans of every kind. They are
thus central institutions for loan transactions in

the broadest sense which are regulated in their

Jidministration by the general stock exchange
law but not by a special banking law, deposit

law and check law. They are purely private

undertakings which are under no state control.

Real Estate Loan Institutions.— Besides the

above named institutions and private bankers
which look out for the business of loans on
movables there are a large number of institu-

tions which serve the real estate business. In

1903 there were 40 mortgages banks with a

capital of 663.5 and reserve funds of 239.5 niil-

lion marks. They had placed in circulation

mortgage bonds to the amount of 7,491 million

marks. These institutions give loans on city

property. For rural property there are further

from 3 to 3'/2 million marks of agricultural real

estate loan institutions, which occupy either a

state official or a publicly regulated position.

Stocks.— In the 15 years from 1887-1902

Germany issued stocks to the sum of 20-25

billion marks. About a third of the annual

property increase, amounting to from 6-7 billions

of the German people is invested in stocks and
more than a fourth of German capital is em-
ployed in the stock markets. From 1884-1893,

there were 8.7 billions, from 1S95-190S 19.3

billions, in 1905 a total of 3.1 billion marks paid

out according to the issue list, of which 5 or

3.9 billions were in foreign stocks. The amount
of foreign stocks in the possession of the Ger-

mans was estimated in 1892 at 10, and is to-day

calculated at 16 billion marks.
The stock transactions take place mostly in

the stock exchanges of which there are 30 in

all. in Germany: two-thirds of them carry on a

stock business, the others deal exclusively in

wares and produce. A farther part of the ex-

change of stocks takes place without the inter-

vention of the stock exchanges through the

banks, another part has gone out of the country

on account of the st.-^mp tax on stocks in Ger-

many, and the limitations of the stock exchange

l.-^w.' The Berlin stock list notes about 700-800

valuations.

The transformation of private undertakmgs

into stock companies is being accomplished in

quick time, whereby one form of undertakings
plays an important part, viz.. the stock com-
panies, with limited rights. There are anony-
mous stock companies with limited rights of the
capitalists concerned, which in many respects
exercise the same functions as the other stock
companies, although from the fact that they are
not subject to certain restrictions of the stock
law as regards publicity and the stamp tax on
stocks, they offer special advantages, whereas
on the other hand their stocks are not so easily
sold because they are not publicly listed. Orig-
inally intended only for smaller undertakings
and family establishments, some of them now
have a capital running as high as 90 million
marks, and an active unofficial trade in their
loans. From 1901-1904 there were 5,520 com-
panies with this restricted scope founded ; in

October 1904 there were in all a total of 8.000
with a business capital of 1.960 million marks.
In the year 1905 there were 1.800 companies
created with a capital of 300 million marks. It

is evident that an increasingly large part of
German capital is to-day being invested in stocks
and an increasingly large number of companies
in the form of anonymous undertakings are
being established. The tendancy which appeared
earlier in other countries is now being mani-
fested in Germany in an increasing degree and
has already won an important position in spite

of the comparatively short period of unhindered
opportunity for modern enterprises and in spite

of the difficulties offered by the legislation of
the nineties, which was hostile to movable capi-

tal. The strong concentration and the compre-
hensive organization of the banking system have
rendered valuable service in this connection.
The comparatively small capital with which Ger-
many began the race was used in the most effec-

tive way imaginable and in a short period of
time has been turned into productive enterprises.

Imperial and State Finances.—The Imperial
Government meets its obligations in three ways

:

(i) Indirectly by raising duties and taxes on
the sale and consumption of certain commodi-
ties (salt, sugar and tobacco are taxed uni-

formly throughout the empire, w-hereas the tax-

ation of beer and brandy is carried out by the

states of Bavaria and Wurtemberg on their own
account) ; (2) directly by raising duties and
fees and from the proceeds of the various fiscal

enterprises ; and (3) by holding the states

responsible for any deficits arising unless they

be the result of loans. The states, however,
divide among themselves any surplus accruing
from certain sources of revenue. In 1902 the

gross Imperial receipts were 2,441 million

marks, and the expenditures the same. The
state receipts aggregated 4,356 million marks,
and the expenditures 4.375 million : Prussia's

receipts were balanced by expenditures. 2.622

million marks. In 1902 the Imperial debt
amounted to 2.734 million marks, of which 146
million was expended for railw.iys. The state

debts aggregated Il.2j6 million marks, of which
7.404 million was for railwavs. Of the state

debts Prussia held 6.720 million marks, and
Bavaria 1,460 million marks.

Ernst von H.\li,e,

Professor of Economics, University of Berlin.
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22. Germany— The Colonies. The Ger-
man colonics were acquired in 1884-1899. Their
combined area reaches 2,604,775 ^q. km. In the
tropics are situated Togo, Kamerun, East
Africa, and the South Sea possessions, Samoa,
Emperor William's Land, Bismarck Archipelago,
Marshall Islands, Mariana, Pelcw, Caroline, half-

\va)' in the tropics, and halfway in the southern
tropics of Southwest Africa ; in the northern
temperate zone Kiautschou. The territory

under protection is German as far as the in-

ternational status is concerned, as the German
Empire alone represents it against foreign

states. On the other hand the Empire's com-
mercial treaties do not extend over the colonies

and the extradition treaties are valid for them
only where this is expressly stated. According
to the state law, they are regarded mostly as a

foreign country ; for instance, in reference to

the custom laws (also among each other).

The rights of the people and the administration

is subordinate to the commands of the Emperor
(that is, his representative) in finances, with
the co-operation of the Confederate Council and
Parliament. The Imperial Chancellor is the

responsible head of the Imperial officials. The
highest civil authority for the colonies of

Africa and the South Sea is exercised by the

Colonial branch of the Foreign Office, which is

directly subordinate to the Imperial Chancellor;

the adniinistralion of the Kiautschou territory,

on the other hand, is in the hands of the Im-
perial naval office. At the head of the local

jurisdiction in every independent colony is a
Governor, subordinate to whom are the district

officials (and of the military stations). The
colonies have no autonomy as yet ;

government
and district associates have only an advisory

voice.

A line of troops to protect the African terri-

tories has been formed, whose supreme head is

the Emperor. Next to him is the Imperial

Chancellor, under whom the commr.nding gen-

eral of such constabulary control the military,

and the colonial division the civil affairs. In

the separate protectorates the Governor repre-

sents the highest military power, while the di-

rection proper is transferred to the commander
of the constr.bulary concerned. Such troops

are independent next to the army and the navy.

In Togo and the South Sea the police are

wholly blacks. The force of Kiautschou form
a portion of the active navy and arc under con-

trol, after the Emperor, of the Secretary of

State for the Imperial Navy. The Governor
(a superior naval officer) is the chief com-
mander in the colony, both for rnilitary and
civil affairs. The financial administration is

also imder control of the Emperor; but this

is regulated by the imperial laws, in reference

to receipts and expenses of dependent colonies.

The receipts consist of the imperial surplus and
the receipts proper— customs, taxes, and duties.

Every colony forms its own customs territon'

— Kiautschou is a free port. Each colony has

a special establishment of its own— to which,

the expenses for the military constabulary

(Schutztruppe) are charged — which is opposed

to the general customs of other nations toward
their colonies, The administration of justice

for the white population of the colonics rests

on the decisions of the consular jurisdiction.

There are two courts of resort. In civil and

commercial disputes a single judge decides; in

difficult cases two laymen act as his associates.
In criminal actions, almost all matters are
brought before an associate bench, a judge with
two laymen in the lighter, and with four in
more difficult cases. As a second court of re-
sort is a special upper tribunal for every col-
ony. In civil cases, where the value of the
object concerned is not above 300 marks, and in

criminal processes where the damage is less,

no suits will be admitted. Lawyers and no-
taries are taken care of, but are not yet pro-
vided in every colony. Law for the native is

differently treated in the different colonies. A
certain consideration for old tribal law is en-
countered very widely— the administration is

carried on partly by whites and partly by na-
tive officials. The death penalty can be given
only by the governor. Civil law follows in the
colonies the decisions of the German, that is,

the Prussian statutes. For commercial law
colonial commercial customs are given the
preference. Only such marriages are valid as
are executed under registrar's seal. Slave-
stealing and slave-traffic are forbidden in the
German colonies. Household slavery, where it

existed, has not been abolished ; but there ap-

pear certain regulations whose aim is its grad-
ual extinction. Labor contracts with natives

are partly regulated by due provisions. Law-
yers and notaries are admitted to all German
forums of law. Especially created for the col-

onies are the "German Colonial Societies." A
regular system of bookkeeping is introduced,

but for Kiautschou there are special rules.

The mining rights of the various colonies are

different— in some societies have still the min-
ing rights.

The German colonies belong to the World
Postal Union. There is the same rate of post-

age for letters, papers, etc., sent to Germany
and to each colony as within the German Em-
pire. Postal parcels are received to weight of

5 kg. ; postal orders and money-letters to value

of 800 marks. All the colonies on the mainland,

arc connected with the submarine cable. Fur-

ther communication follows on land as far as

the telegraph lines extend, otherwise by post.

The African colonies and Kiautschou have di-

rect steamship connection for passengers and
freight with Hamburg and Bremen. There is

only indirect conununication with the South
Sea colonics, for the South Sea by German
branch lines from Svdney, bv way of Hong-
kong ; for Samoa by American lines. A num-
ber of railroads, whose construction in recent

years receives at least proper attention, provide

for trade within the African colonies and
Kiautschou. Let us now describe the colonies

in detail

:

Soiithzi'cst Africa, acquired 24 April 1884,

835,100 sq. km. in size, is a terrace-formed

territory with extensive plateaus and mountain
ranges and separate hills to the height of 2.680

m., composed of primitive rock, partly of sand-

stone, and with a cross-formation of volcanic

rock. The rivers are cut in deeply, flowing

only In rainy season, excepting the border riv-

ers Kuncne in north. Orange in south, which

are not navigable by ships. The largest are : In

the west, Omaruru, Swakop, Kulseb; in the

c.ist. Omurambo. ua Matuko, Eiipkiro, Fish

river. The climate shows great differences in
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the daj' but none in the seasons, less collective

rainfall from the northeast quarter in the
months February to April. The western and
southern sections are least rainy. The natural
precipitation of rain is scanty. The plant-life

is of the nature of prairies ; forests wind along
the rivers ; in the north the woods are tropical

in their foliage ; the coast is more like a desert.

The animal world is rich in antelopes and
prairie birds. The population numbers about
110,000 persons, of whom 8o,oco are Ovambo,
14,000 Hercoro, 4,000 Hottentots, and Daniara
hillmen, bushmen, and bastards, 2,000 each.

There are now about 4,500 white settlers, be-
sides soldiers, with their white and black at-

tendants, about 20,000. The cattle industry is

the leading trade. Agriculture is almost ex-
clusively on irrigated land and for certain
south tropical products very advantageous. In-

dustries are beginning. Mining for the pres-
ent restricts itself to copper, which exists in

large quantities. In addition, iron-ore. and
marble (coal?) are found extensively. Means
of communication are : Railroad, Swakop-
mund - Windhuk, Swakopmund - Otavi (al-

most completed), Liideritzbecht-Kubub (in con-
struction) : otherwise the Cape colony ox-carts,

horses, and mules. Connection is maintained
with (jermany and Cape Town by means of the
Woermann Line twice monthly. The harbors
are Swakopmund ami Liideritz Bay. The cap-
ital, with the seat of government, is Windhuk;
the chief district towns are Keetraannshoop,
Gibeon, Windhuk, Gobabis, Outjo. Swakop-
mund is connected with the Cape Town cable.

There are some land telegraph lines. Postal
facilities, in the absence of railroads, are main-
tained with the postal steamers by means of

ox-carts and messengers. Imperial currency
is used. The circulation of money is facili-

tated by postal orders, the large mercantile
houses, and the bank of Swakopmund. Exports
consist of oxen and small cattle, wool, skins,

horns, ostrich feathers, rosins, dyestuffs, guano,
copper. Imports consist of beverages, neces-
saries of life, tobacco, clothing, furniture, etc.

Complete statistics could not be furnished on
account of the war of 1903. Exports 3.540.000

;

imports, 8.300,000 m. Everything points to a

healthy development.
Togo, acquired 5 July 1884, 87,200 sq.

km. in size, on the northern bank of the Guinea
basin, a flat rising tropical territory well wooded
until it rises in the interior mountain 900 m.
in altitude. The flat sandy coast is about 50 km.
long, without harbors, and with strong breakers.

The rivers Mono and Volta which are naviga-
ble in their course flow freely the entire year,

but discharge into English and French terri-

tory. The Haho which runs into the Togo is

onlv for canoes. The climate is tropical, with
two rainy seasons, from the end of April to

the middle of August, and from the middle of
October to the middle of November. The rain-

winds come from the southwest. From Decem-
ber to the middle of Januan.- the stormy, dry
Harmattan rages from the northeastern quar-
ter. There are 1.500.000 natives, on the coast

the heathen Bantus, in the deeper interior Mo-
hammedan Soudan tribes. There are only 224
whites. The natives are industrious agricul-

turists and skillful artisans. The plant-life is

onlv rich on the mountains. Plants for food and

use are constructed in extended masses naturally
as m plantations (palm-oil. cotton, maize, cassada
etc.) Caoutchouc 15 gathered from the woods'
Cocoa and cola cultivation is possible only in
some places. Cattle flourish in the interior" but
their breeding is often hindered by the pest
(tsets). At Lome (seat of the Governor) a
bridge is built far out over the breakers, which
is_ well kept, and joined therewith is a road to
Auecho and Palime. Sea-traftic is provided
for every two weeks by the Woermann Line.
Lome is connected with West African cable.
Trade in the interior is conducted by carriers
The currency is that of the Empire. E.xports,
palm oil, palm seed, cotton, maize, caoutchouc,'
ivory, living animals. 1903, 3,616,061 ; 1904,
3.551.358 m. Imports: Beverages, preserves,
cotton goods, colonial ware, tobacco, wood, and
woodenware. 1903, 6,104,863; 1904. 6,898,323 m.
Government districts are : Lome. .Anecho, Mis-
ahohe. Atakpame, Kete-Kraschi, Sokode, Man-
gu-Jendi.

Kamerun, acquired 14 July 1884, area 495,-
600 sq. km. has its highest elevations on the
coast, the Kamerun mountain range, volcanic
(4.070 m. in altitude), and connecting moun-
tains (Bakoss, etc.). For the rest it rises ter-
race-shaped and forms in the interior great
plateaus, with mountains in the east and north-
east. The rivers flow the entire year and have
far-extended, marshy estuaries, lined with
mango forests. The most important from the
north to the south are : Rio del Rev. Kamerun
river, Sanaga (not navigable), Njongo (in
upper stream navigable) ; in the interior, (.Ada-
maua), the navigable Benue, the Niger's largest
neighboring river; in the southeast the (jsanga
(the Congo's supply), with the Dscha ; in the
northeast the navigable Schari which discharges
into the Tsad lake. The climate is very trop-
ical, particularly on the coast. Februarv is the
warmest, July the coolest month. The two
strong downpours especially on the coast (Kam-
erun to 7.000 mm.) fall in the south in two
rainy seasons ; in the northern section, only
in one from May to October. The interior and
south (perhaps from 4° N.) have much scantier
rainfall than particularly the north coast, which
accordingly is very unhealthy. A primeval forest
(from 130 to 300 km. in breadth) skirts the
coast and lines the mountain. In the grass
prairies of the highlands it disappears in a wil-
derness of wooded thickets. The animal world
is very varied, with elephants, buffaloes, etc.. in
large numbers. The cattle industry has much
to contend with in many neighborhoods by rea-
son of pest (Tsetse), and Texas fever, etc.

The natives number about 3,500.000, and con-
sist on the coast, in the west, south, and north-
west of Bantus. in the northeast and north of
Fellah and Soudan tribes. While the negroes
on the coast are now only agents, the other
tribes carry on agriculture in large degree, with
the oil-palm and the cola tree as special articles

of trade. In 1904, 826 whites lived in Kamerun.
chiefly on the coast, as oflicials. traders, and
plantation builders. Of minerals, petroleum and
tin are found profusely on the coast. Exports

:

Palm seed, palm oil, cocoa, cola nuts, caout-
chouc, timber, copal, cattle, ivory; value. 1903,

7.564.512; 1904, 8.020.731 marks. Imports:
Manufactured goods, beverages, colonial wares,
salt, wood, woodenware, ironware, tobacco, rice,
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etc. ; value, 1903, 9.637.939", 1904. 9.378,283 marks.

The currency is that of the Empire. English

gold is taken in payment. Inland expended in

turn. The north and Kamerun main line of the

Woermann Line provide steamship communica-

tion, twice together monthlv. There are many
harbors. In Duala is a swimming dock of i.ioo

tons carrying capacity. Trade in the inferior

is undertaken tlirough carriers and boats. A
railroad from Duala to the Mancnguba moun-
tains is in course of construction; besides, there

are country roads in the larsfc plantation along

ihe stretch of coast. District officials are in

Victoria, Duala, Edea and Kribi. Other ad-

ministrative districts are Bamenda, Banjo, Bui^a,

Campo, Ebolowa, Fontem, Jabassi, Johann-

.Mb-cchtshiihe, Joko, Lolodorf, Ossidinge. Rio

dc Rey, ^^olunda, Lomie, Jaunde. Seat of the

Govrnor is Buea.
German Ecist .Ifrica, acquired 25 Feb. 1885.

wit'i area of 995.000 sq. km., has a very mixed
geological formation and just as peculiar land

surface, as the large North African ditch crosses

it. Broad, undulating plains vary with the

mighty mountain ranges, single heights, jagged

"recinices. Old and still active volcanoes ^arc

found in greater number; for instance Kili-

mandscharo on the northern border 6.010 m.in
altitude. Richly watered fields alternate with

birren plains, w-hich indicate in part salt de-

posits. Accordingly the downpours, the cli-

nfte, the plant and animal world vary in the

different parts of the countrv. In general the

plateaus have a scanty rainfall, the sea and iu-

l.-ind coasts as well as the nioimtaitis fon the

side of the wind bringing rain) have copious

rains. The rains come with the southeast

tradewind, which, however, in some places can

be very much averted and thus distributed into

two rainy seasons; the longer March and April,

and the ot'.ier in November. The height of

downpour even in the localities where the rain

is copious docs not exceed 3.000 mm., but varies

very strcnglv according to the years. On the

western border lie the large inland lakes, Vic-

toria-Nyanza (66,000 sq. km.), Tanganyika

M5.000), Nyassa (27.000),— only in part on

German territory. Of the rivers there empty
into the Indian Ocean (from north to south)

the following: The Umba (not navigable in its

lower course"), the Pangani. Wami. Kingari,

Rufiji. Mbemkuru, and the southern boundary

river Rowuma ; in the Tanganyika the Mlagar-

assi ; in the Cictoria-Nyanza the Kagera. In the

low-lying localities the climate is genuinely

tropical ; in the tnountains and plateaus it is

very much cooler. In Uhehe, for instance,

throughout the cold season night-frosts are not

infrequent. The plant-life varies between irri-

passable primitive forest, bush, and grassy prai-

rie, to the barrenness of the wilderness ; simi-

larly the fauna. The oopulation shows simi-

lar variety; in the more favored regions it is

comparativelv dense; but the poorest stretches

one can consider almost uninhabited. It is esti-

mated at 7.000.000 and consists chiefly of Bantu
tribes. In the north live the (Presemitic?)

Mpssai; in the south nrenuine Zulus. Princi-

pally on the coast but also in the interior are

fov.nd Arabs, much blended with the negro,

who have emigrated thither, and Indians. Be-

sides there are to be met in smaller number

representatives of all the tribes possible of Asia,
South and North Africa. In 1905 the census of
whites gave 1,324, mostly officers, officials, and
traders, but with an increasing number of men
engaged in industries, plantations, and even
agriculture. Exports: Ivory, hippopotamus
teeth, caoutchouc, copal, petrified and resinous

wood, timber, mangrove bark, sesame, negro
peas (chiroko), negro millet, maize, cocoanuts,
copra, coffee, negro butter, some cotton, manilla
hemp, horns, live cattle, mats, grass-woven arti-

cles, etc. Exports, forwarded also over the in-

land boundaries in the north (Uganda road),
and the south, not only by sea, were valued.

1903, 7,054,207; in 1904. 8,950.565 marks. Of
which goods to the value of 1,284,280 marks
were conveyed across the inland boundaries.
Imports were: Cotton goods, shelled rice, iron

and ironware, wine, beer, butter, grease, cheese,

ham, bacon, preserves, petroleum, fruit, meal, to-

bacco, etc. ; value, 1903, 11,188,052; 1904, 14,33*^,880

marks, of which the value of goods transported
over the inland boundary reached 1,448.307

marks. Of the minerals, gold is found in good
quantity in .Abbau; also grapliite, mica, garnet,

together WMth workable layers of coal.

I'.ast Africa has safe h:irhors, the best of

which are Tanga, Daressalam (swimming
dock), Kilvva, Mikindani. The German East
African line maintains a 14 days' connec-
tion from Hamburg via Naples, through the

Suez canal, besides a monthly trip around the

Cape of Good Hope; and it has, also, a I)r:nich

line from Bombay via the German East African
ports to Cape Town, which makes the journey
in both directions every month. In addition is

a monthly connection throi:gh the Mcssagiercs
Maritimes (Marseilles), the .'Xustrian Lloyd
(Brindisi), and monthly from .Aden by the

British India line (in connection with the

P. & O. steamships. The German steamboat
Ukcmcc plies on the "Victoria-Nyanza ; on the

Tanganyika the Hcdzvig von U'issmann; on the

Nyassa the Hermann von U'issmann. Of ex-

isting railroads, there can be mentioned the line

from Tanga to Mombo, 126 km. in length (fur-

ther construction is in progress), the line from
Daressalam to Mrgoro, whose entire construc-

tion is planned, and nart already completed;
and a third railroad is being financed in the

south from Kilwa to VViedhafen. Otherwise
trade is arranged by carriers. The stations m
part are connected by very good roads. The
customs-territory is joined to the Zanzibar
cable; in the interior there are numerous tele-

graph lines. Apart from the railroads, postal

communication is carefully provided for by
messengers and carriers. The official currency
is the German imnerial rupee of 100 heller,

equalling I'/J marks. The German East African
Bank at Daressalam and the large commercial
houses provide for the exchange of money. In

the interior barter continues almost exclusively.

Daressalam is the seat of government. The
protectorate is divided into 22 administrative

districts, of which hitherto 16 are luider civil

authority ; the introduction of a purely civil

administration is being undertaken. The most
important places are: Daressalam, Tanga-
Wilhelnistal, Pane-ani, Kilwa, Morogoro, Upa-
pua, Tabora, Mosclii, Muansa, Langenburg, Bis-

marckburg.
Kaiser JVilhelmsland. the German portion of
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New Guinea, was placed under German protec-
tion IS May 1885. Of an area of 179,000 sq.

km., it is a distinctly tropical country, with a
narrow coast 800 km. in length rich in inlets,

and with mountain ridges rising to height of

4,300 m. in the still unknown interior. Coral
reefs are deposited before the coast. The cli-

mate is hot— on the coast a yearly average of
26° C.— and damp ; the downpours occur dur-
ing the entire year. The localities exposed to

the southeast tradewinds which blow during the

entire year enjoy more frequent rains. The
sections reached by the northwest monsoon
from October to March have less rains. Of
the numerous, rapidly-flowing rivers, the Kais-
erin Augusta, the Ramee, the Gogol, and the

Markham are navigable for large vessels. The
plant-life is exceedingly luxuriant, originally

primeval forests everywhere, with lofty trees.

The population consists of Melanesians and
Papuans, who together number about 100.000.

In 1905 there were 128 Europeans in the colony.

Exports are : Copra, timber, cotton, tortoise-

shell, mother-of-pearl, etc., whose value in 1903
reached 243.645, and in 1904 54,272 marks. Im-
ports were chiefly food, tobacco, ironware, tex-

tiles, whose value in 1903 was 798,857. and in

1904 566,503 marks. The steamship connections
are the Imperial Steamship line via Hongkong,
and the Australian-Japanese line' from Sydney,
both monthly. There is also connection with
the Netherland-Indian cable. Friedrich Wilhelm-
shafen is seat of the district administration.

Bismarck Archipelago, acquired 15 May 1885,

consists of New Pommerania, New Mecklen-
burg, the Admiralty Isles, New Lnngeburg,
New Hanover, the Solomon Isles. Birka, and
Bougainville, with a number or smaller islands,

with total area of about 61,000 sq. km. All the

islands are mountainous — the Kaiserberg in

Bougainville is 3,067 m. in altitude. A tropical

ocean climate prevails, with the least rainfall in

July-October. The population consists of Me-
lanesians and Papuans. In 1905 there were 335
whites. Exports were chiefly copra, mother-of-
pearl, tortoise-shell, coffee ; value, 1903, 963,-

066 marks; 1904, 1,210,071 marks. The imports
consisted mainly 01 meat, fish, textiles, tobacco,
and metalware ; value, 1903, 2,114,957 marks ; 1904,

^,7^9,156 m. The currency is German imperial—
^ in the interior shell-money (Dewarra).

Steamer and cable connection exists with Kaiser
Wilhelmsland. A place of settlement is at

Simpson harbor in New Pommerania. There
is now the office of the district. Seat of the
Governor (for German New Guinea, Bismarck
Archipelago, and Kaiser Wilhelmsland) is Her-
bertshohe in New Pommerania.
The Carolines, Pclev.' Isles, and Mariana,

were acquired by purchase from Spain in 1899,
and have a combined size of 2.676 sq. km. The
most of these islands are mountainous, of vol-

canic origin; the others, especially the eastern,

are coral islands. Extended reefs surround also

the mountainous islands, upon which the plant-

life is very lu.xuriant, while in the low-lying
islands it is very scanty. Fountains and brooks
are found only in the mountainous islands. The
climate is in general tropically damp, rich or

poor in downpours according to the direction

of the monsoon or tradewind. The territory is

divided into three districts of government—
We-t Caroline (Jap.), East Caroline (Ponape),

and Mariana (Saipan). The first has 13,264
natives, and 47 Europeans; the second, 25.000
natives, and 92 Europeans; the third, 2.508 na-
tives, 31 Japanese, and 22 Europeans. Exports
consisted of copra, tortoise-shell, mother-of-
pearl; value, 1903, 870,375 m. ; 1904, 479,990 m.
Imports were : Woven-goods, tobacco, food,
etc.; value, 1903, 852,848; 1904, 710,140 m.

Marshall Islands, acquired 15 Oct. 1885,
about 400 sq. km. in area, consist of 33 separate
coral isles and atolls in two rows— "the eastern
chain with I5,_ and the western with 18 atolls.
The climate is very warm and damp— uni-
formerly tropical (27° C.) with 300 rainy davs
and a precipitaticn of 465,000 mm. The pure
Mikranesian population is about 15,000 in num-
ber— 84 whites liv'ed there in 1904. The chief
exports are copra, mother-of-pearl ; its value,
1903, 522,210 m. ; 1904, 583,353 m. Imports are
chiefly woven-goods, tobacco, and ironware;
value. 1903, 497.79-' m. ; 1904. 444,198 m. The
nnperial steamer Oceana of the Jaluit line
makes the passage at six weeks' interval. There
is a postal agency at Jaluit, on which island
Jabor^ is the seat of the chief of the country
and Nauru of the district head.
Samoa (Navigator's Islands). The islands

Sawaii (1,691, sq. km.), Upolu (868), Manono
(8.5). Apolima (4.7), together 2,572 sq. km.,
were conceded to Germany on 2 Dec. 1899. by
treaty with England and the United States.
They are all of possible volcanic origin. Sawaii
and Upolu have still active volcanoes ( 1,646 and
97S m. in altitude). The climate is tropical.
The rains are brought in the summer months
bv the northwest wind and reach a precipitation
of 3,400 mm. From May to September the
southeast tradewind blows, which produces little

rain. The wealth of water in the brooks is

hence very changeable. The coast is surrounded
by coral reefs ; there are no good harbors. The
construction of plantations (cocoa and caout-
chouc) increases of late years, so that Chinese
laborers must be introduced. Exports chiefly

copra, fruits, and lately, also, cocoa ; value,

1903, 1.384.507 m. ; 1904, 1,674.881 m. Imports
are : Articles of clothing, biscuits, meat. etc.

;

value, 1903, 2,681,405 m, ; 1904, 2.306.878 m.
Steamers of the Oceanic Steamship Company
arrive every three weeks from San Francisco via
Pago- Pago (Tutnila) to Svdney. Direct con-
nection is made from Pago-Pago to Apia by the
Maori. The Governor's seat is at Apia on
Upolu.

Kiautschou. Occupied 14 Nov. 1897 (treaty

compact of 6 March 1898 for 99 years), em-
braces only the Bay of Kiautschou with islands,

tongues of land, and bordering hills, together
about 551.7 sq. km. in area. In a zone or cir-

cuit of 50 km. further landwards is the consent
of the German government necessary for all

measures. The bay, deeply indented and com-
modious as a harbor, is surrounded by a jagged
bare chain of hills, the forerunners of the
Schantung mountains. The climate is consid-
ered the healthiest in China. The winter is dry
and moderately cold ; the summer warm and
very damp. There are no navigable rivers.

The hills are bare, but only through Chinese
mismanagement. The rear countrv is rich in

coal, which will be exploited. It is also said to

contain gold, mica, and iron. The population of
treaty land in 1905 was in the city limits of Tsing-



GERMANY — THE GERMANS IN THE UNITED STATES

tau 2S.477 Chinese, 207 Japanese, 1.225 Europeans

(besides the military, 1,879 whites and 67 Chi-

nese). The population of the suburban terri-

tory is computed at 100,000— that of the 50

km. zone is not known. There are large har-

bor buildings and on the site of the Chinese

town was built the city of Tsingtau. seat of the

povernment. The Schantung railroad leads

therefrom to Tsinanfu, 45 km. Exports:

CJiieflv straw mats and silk pongees from i

Oct. 1903 to 30 Sept. 1904. in value 14.700.000

m. In the same period 1904-05 t''<^y reached

20.000.000 m. Imports consist mainly of goods

in transit. Those not of Chinese origin were

valued, without the railroad and mining mate-

rials, in 1903-04 at 24.000.000 marks, and a year

later at ^7.000.000. The value of imported

goods of' Chinese origin for 1904-05 reached

oTCr 12,000.000 marks. Schantung tacls and

Mexican dollars are currency. The German

East /Vsian Bank has the right to issue its own

paner money. Direct connection with Germany

is made by the Hamburg-American line, and

the Imperial Steamship line. L. Saxdeh.

Secretary of the German Colonial Associa-

tion, Berlin.

23. Germany— The Germans in the United

SUtes. Some Statistics.— 1'hc Federal Census

of 1900 places the number of persons living m
the United States and born in Germany (more

correctly the German Empire) at 2.663.418

among a total while population of 66.809.196-

But the term German being not a political, but

rather a racial one, the Germans from other

sources (.-\.uslria-Hungary, Switzerland, Russia)

are to be included. A conservative estimate

fixes their number so as to swell the immigrated

German population in the United States to

3.060,186. As to the nun-ber of persons ot

German blood in the United States Emil Mann-

hardt (in Deutsch-.\mcrikanischc Gcschichts-

bliitter, October 1903) makes the following esti-

mate : German immigration and their offspring

before 1830, 12.046.919; immigration during the

19th century and tirst gcucralion of their off-

spring. 8,714.2.^3; tlie following generations,

4.716.431; making a total of 25.477,583. The
'Handbuch des Deutschtums im .\uslande'

(Berlin 190 arrives at a figure of about

11.000.000 persons in the United States speak-

ing the German language, which is probably too

high considering the rapidity with which the

geTierations born in this country adopt the

English language as a principal if not exclusive

means of expression.

Histnrw— The history of the Germans m
the United Slates is first of all the history of

their immigration. The characters of and the

motives actuating the German immigrants to

leave their native land may be largely inferred

f'-om the political, religious, and economic

history of the countries they came from riotably

of the states now forming the federation of

the German Empire. It has been said (by

Friedrich Kapp) that in the cultural and political

conquest of the new continent the Latin races

(notably the French) fought with officers hav-

ing no armv to back them, that the English had

hoih officers and armv, but that the Germans

had the army but lacked the officers. While the

historj- of the United States is largely the

histor>- of the expansion and constructive adapta-
tion of .\nglo-Saxon institutions to new envir-

onments, one looks in vain for a similar process
with regard to German ones. Indeed there were
none to expand, since the German body politic

after the Reformation had proved to be sick and
decayed, crumbling into ruins, and totally un-

able to hold the civilization and culture of a
great modern nation. From a people without
a great concerted national life, without vigorous
national policy nor even a national conscious-

ness, no constructive political ideas were to be
expected, and when, during the 19th century the

German immigrants had political ideas and
ideals, these were entirely untried, unpractical,

and unable to generate a strong political and
social life, especially in competition with Anglo-
Saxon law and statecraft.

In the beginning of the 17th century we find

traces of larger bodies of German Protestants
being settled in Virginia. Conspicuous as in-

dividuals we note Peter Minuit from Wesel.
Governor-General of New Netherlands and
founder of New .Amsterdam (later New York)
in 1626, and Jakob Leisler from Frankfurt a/M,
the martyred forertiimer of a republic free from
English rule. Yet the German-.^mericans right-

fully date the beginning of their history on
American ground from the 6th day of October,
1683. when, from the good ship Concord,

13 Quaker and Mennonite families from Crefeld
headed by the learned lawyer. Franz Daniel Pas-
torius from Frankfurt, landed in Philadelphia.

The 6th day of October has, since 1883. be-

come the festival German day, So regarded by

an ever-increasing number of German-.-\meri-
cans. These settlers had bought land from
William Penn, on whose solicitation they came,
and settled in Germantown, near Philadelphia,

as the nucleus of the vast German population

of the State of Pennsylvania, which for some
time was in danger to become German in lan-

guage, officially and otherwise. These Pietists

(the German species of Puritans') emigrated,
like the so-called pilgrim fathers of New Eng-
land, for religious reasons, but with no political-

theoretical aspirations nor with despotic intol-

erance toward others. Besides their various

forms of religion they brought their skill as
farmers and craftsmen ("vinum, Hnum et

textrinum," says the seal of Germantown).
Christopher Saur, the printer, published his first

German Bible at Germantown in 1743. the first

Bible in a European language printed on the

western hemisphere. And, also, from the midst

of these German sectarians, came the first docu-
mentary protest against negro slavery.

From this beginning the German immigration
may be divided into four distinct periods : the

first from 1683-1820, the second from 1830-1871,
the third from 1871-1894, the fourth up to date.

The economic cause, of course, has been present

and even prevalent in all of the four periods,

as with the other races, prompting Germans to

come from overcrowded conditions into a land
with vast resources, with abundant land to

colonize and prosper upon, into a country with
greatly superior chances for a living not only,

but for rising in the social scale. It is in the

concomitant causes that the four periods differ.

Up to the Napoleonic wars the German people
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as such had hardlj' any political life or concepts
or ideals at all ; what drove them across the
Atlantic, beside famine, calamities of war and
peace, was the oppression of their religious and
social individuality, the despotism over soul and
body. But even during the iptli century Ger-
man Protestants, Lutherans or others, have
sought refuge in the United States from State

interference with their religious views. Yet
this religious motive ceased to be a decisive one
after the war of liberation had engendered
political aspirations and national ideals, and the

second period is clearly characterized by a desire

to escape the reactionary Metternich system at

home and the persecutions resulting from the

failure of the German revolution, as well as to

participate and even to improve upon political

conditions and social ideals of the native Ameri-
can people. Conditions in the newly-founded
German Empire sent forth, in the third period,

the vast overflow population, actuated, sec-

ondarily, not by doctrines of a republican
democracy but by the international, ^lar.xistic

dogmas of socialism. The German anti-socialist

legislation during the eighties, no doubt, influ-

enced coimtless numbers of socialistic working-
men to seek the other shore. Socialism in the

United States may be traced principally to this

German influx. The marvelous growth of pros-
perity, of industrial and commercial efficiency,

under the regime of William II, has resulted,

in the fourth period (1803 to the present time),

in an emigration from the Empire comparatively
very insigniflcant, the 30,000 mark of annual
German immigrants into the United States,

never having been attained again since 1897.

It may be inferred that these latter-day crossers

of the Atlantic, aside from the numbers shun-
ning military and other civil duties in the realm
of the Emperor, as contemporaries of their

vigorous-minded ruler and belonging to the post-

bellum generation of proudly self-conscious and
patriotic Xeo-Germans, are far less prone to

hail the United States as the Mecca of political

and social freedom, such as did the generations

before them. It is very likely that a great num-
ber of these late comers have not come to stay,

but only to gather information and experience,

and finally to repatriate themselves. The Ger-
man vital statistics for the period of 1S95-1900
seem to point in this direction, since they record,

for those five years, a surplus of nearly 100.000

of immigration over emigration for the Empire.
In all probability the great immigration of Ger-
mans into the United States has ceased never

to be revived.

The nps and downs in industrial prosperity

of the two countries involved are clearly mir-
rored in the statistical tables. So German immi-
gration is at a low-water mark during the war
of secession, as well as during the great busi-

ness depression from 1S73-1879. which partly

coincided with an unprecedented business boom
in the Empire. The succeeding turn in the

scales then, in the years 1S80-1S94. brought over

two millions of Germans into the United States.

Politics and War.— The Germans in America,

from causes connected with their history in

Europe, never took such an important part in

the shaping of American institutions as the

Anglo-Saxons, or even the Irish. Compared
with the latter they are too highly individu-

alistic ever to submit to such clannish party
allegiance constituting the strength of the Irish

people and making for their success in politics.

The failure of the German Revolution of 18-18

led an unusually large number of educated Ger-
mans into the American republic, but with the
one exception of the late Carl Schnrz (q.v.),

politician, reformer, statesman, diplomatist,
writer, general, and journalist combined, none
of them rose to a position of first rank in

American history. Their doctrinarianism, which
they liked to call idealism, condemned so many
of their good intentions to remain fruitless, at
least to take no direct practical shape. It re-

mains to be shown by historical investigation
how much, indirectly, they contributed to form
modern American policy. It stands though to
their credit that no race stood more loyally,

and more solidly to the cause of the Union, in
peace as in war. Lincoln's coming to the fore-
ground was greatly due to their assistance. The
army lists of the war of secession include over
180,000 Germans, among whom Franz Sigel,

Peter Osterhaus. and Willich are conspicuous
as generals, and the resolute military action of
German 'Turner'-soldiers saved Missouri for
the Union cause at the beginning of the con-
flict. Nor will the names of Muhlenberg, Herk-
heimer, de Kalb, and Steuben ever be forgotten
in the history of the War of the Revolution.
The school- and text-book invective, though,
against the Hessian mercenaries, who. by the
way, fought very bravely, might well be toned
down to tally with the appreciation of Scotch,
Irish, or other mercenaries pressed into the
service by the well-known British recruiting
methods of that time. As to the 'Winning of
the West.' President Roosevelt's essay on the
subject needs less a revision than an important
addition relating the paramount importance of
the German pioneer farmer. There is a task
for a historian to decipher correctly the fre-

quently obliterated documents of German begin-
nings and achievements. The loss of the lan-

guage has proved, no doubt, also a loss, some-
times irretrievable, to correct historical state-

ment.
Social Life.— As a race the Germans (from

the standpoint of Volkerpsychologie as Wundt
conceives it) brought with them their language,
their religion, and their customs (Sitte). The
struggle to retain their language as a dear in-
heritance was and is fought bv them with varied
success. On the whole, fought against so great
odds, it is far from being lost. May there be,

with the declining immigration, no doubt, a loss
numerically, as each succeeding generation is

less prone to cherish this greatest national shib-
boleth, the rest, and they are likely to be the
best, will loyally stick to the vernacular. In the
familv. partly in the schools (Catholic and
Lutheran Germans are equally tenacious in this
respect), in the churches, and in their countless
clubs (athletic, singing, benevolent. militar>%
etc.) the German language has her sway. In
the farming districts of the West as well as in
the large cities with a considerable German
population the language is handed from genera-
tion to generation, a language, moreover, which
many of the immigrants, by intermingling with
representatives of all the German tribes! learn
only in this coiintry to assimilate to the literary
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language, the "Schriftdeutsch.." As both a lin-

guistic and an ethnographic curiosity the so-

called Pennsylvania-Uutch dialect of several

counties in Pennsylvania deserves mention, with

its interesting admixture of English to an essen-

tially Khenish-Franconian structure.

But even here we have no record of higher

or highest achievements. The non-sectarian

German schools, founded by the "forty-eighters,"

have gone out of existence. Lutherans and
other German sects still maintain a number of

secondary schools and theolosical colleges, but

have been imwilling or unable to develop them
into real colleges with a distinctly German cul-

ture. The dream of a German university on
American ground was never realized. The Ger-
man-American Teachers' College in Milwaukee,

founded by German freethinkers (non-religious

persons, organized or not) is something of a

German 'Lehrerseminar' without its theological

accessories.

Countless is the number of clubs in this coun-

try in which Germans organize on the lines of

provincial, tribal, dialectal requirements. In this

thev now outdo, from the immanent stagnation

of German life in this country, their country-

men in Europe. But more amiable, directly or

indirectly influencing American life around
them, they become in their singing, rifle, mili-

tary, and athletic .societies. .Addicted, almost as

a body, to the moderate use of stimulants, nico-

tine or alcoholic, the latter in the form of wine

or beer, they have materially contributed towards
making popular life and enjoyment in America
less stern, less rigidly puritanic, less dull, and
have added color and music to it. Their
Sangerbiinde, Miinnerchore and Sangerfeste are

a decided gain for American life, combining,

for the average man, most felicitously, thought-

ful practice of art, which is always a retining

element, with social enjoyment. The peculiarly

German form of athletics represented by the

'Nordamerikanischer 'lurnerbund' is perhaps

too military in its discipline to suit the Anglo-
Saxon taste. This association, spread all over

the United States, has well deserved, however,
of the country by its agitation for introducing

physical culture into the public schools. Other-
wise this organization, taking up the ideas of the
German Liberals of '48 and, of late, combining
them with radical and socialistic tendencies,

stands in glaring contrast to its sister organiza-

tion in the German Empire and Austria, which
demonstrates and practices more strictly the

patriotic and godfearing spirit of its founder,

the venerable Ludwig Jahn.
Cultural Aclizily.— The Germans as a race,

collateral with their lack of constructive politi-

cal ability, have evidenced no genius for civic

organization, none of the great .American

centres of industrial and commercial life owing
its origin to Germans, excepting Peter Minuit

who acted in the interests of Holland and
Sweden. Yet, individually, they take their full

share not only in the development of agriculture

and industries, but also as inventors, business

organizers, engineers, etc. Mergenthalcr, the

inventor of the linotype, mav stand for a host

of names, demonstrating that the inventive

genius of the race thnt gave the world the art

of typesetting and gxmpowder, has not disap-

peared. Jakob Astor, the founder of the busi-

ness dynasty bearing his name, set the pace for

many more captains of industry. Bridge-build-
ing, the refining of sugar, and the brewing in-

dustry may be called pre-eminently, if not ex-
clusively, the work of Germans, and the names
of Robling, Havemeyer, Spreckels, Pabst, Ann-
h.iuser-Busch will be forever connected with
their history. Science and scholarship, of course,

have had and still have many able German
representatives in the .Vmerican colleges and
universities and elsewhere, but none to compare
with the splendid array of geniuses in the old

countries. It seems that the higher productive
power of the scientific intellect did not come
over with the immigrants. But here, referring

to President Schurman's (of Cornell University)
statement, the Anglo-Saxon elements, with the

possible exception of one or two minds, have
by no means shown up more efficient or more
productive. To enumerate a list of names,
therefore, appears to be unnecessary.
More nationally the genius of a people ex-

presses itself in literature, art, and music. There
is, however, no Emerson, no Whitman, no Poe,

no Hawthorne in German-American literature.

Much has been written, in prose and in verse,

but very little, if anything, rises above medi-
ocrity or will stand as a lasting acquisition in

German literature. The novels of Sealsfield-
Postl of course hold their distinctive rank in

the history of the German novel, but the poems
of Solger, Nies, Castellum, Krez, Edna Fern,
the essays and fcuillctons of Carl Schurz,
Holls, Robert Rcitzcl. and many others will

soon have none but historical interest. German,
as the medium of all these literary products,

seems to have no intrinsic formative powers in

America, for reasons not far to seek. ^loreover,

it is perfectly obvious to the close observer that

the real genius and spirit of German classical

literature and philosophy was alive and bearing
fruit in Emerson and the other Xew England
Transcendcntalists, while the literature of Ger-
man .America was steeped in the shallow insipid-

ities of the "Force and Matter'— philosophy of
Biichner, Vogt, and Moleschott. wiiming for tin-

Germans from Americans the reputation of
being gross materialists. The bulk of literature,

periodicals not books, coming from the German
presses in the L'nited States is quite consider-

able, but the quality does not at all tally. Of the

German-American newspapers the 'New Yorker
Staatszeitung.' with its excellent literary Sun-
day paper of partly original contributions, can
best claim any eminence, politically, as a literary

sheet, or as a newspaper.
Playwrighting there has been none to speak

of for the German-.American stage. While the

history of the German drama during the 19th

century was more brilliant, as a whole, than
that of any other literature, the German stages

in this country felt satisfied in reproducing the

plays written in the mother country. But the

efTorts of the New York Irving Pl.ice Theatre,
under Heinrich Conried's management, have
been a model for the whole country to show
what can be done, even with modest means, not
only in the art of skillful and artistic ensemble
play, but also in serving the people with a

repertory of serious dramatic art. The stage as
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an institution of aesthetic and ethical culture,
such as Schiller wanted it, will perhaps take
permanent form, under the stimulus of German
influence, in the proposed National Theatre at

New York.
Music, although universal in its means of ex-

pression, this truly divine art, enters into the
life of every German, unless he be completely
anglosaxonized. It is undisputed that the Ger-
mans have performed a mission, and are still

doing: so, in bringing with them what is per-
haps the most adequate expression of the Ger-
man soul, German love of music. This ex-
presses itself at every step where Germans are

gathered. But, and this is the greatest, above
the layer of popular music practice rises the
cultivation of the classical in this art, symphonic
or operatic, the rise and history of which is for-

ever connected with the lives of Theodore
Thomas, Anton Seidl, Walter Damrosch, to

name only the most eminent of bygone times.

But even here the productive power lags far

behind the reproductive; the Germans have pro-
duced no composer on this soil, even none to

compare with MacDowel!.

/
To enter into the causes of the failure, not

only of Germans, but also to some degree of
Anglo-Saxons coming here, to furnish the world
with genius of the high creative order, is not
the task. The leveling influence of democratic
doctrine, which best befits mediocrity, certainly
has something to do with it. Nor must it be
overlooked, that much of the higher service

done by Germans in this country came from
such as would strenuously object to being
classed as German-Americans, they are and
remain Germans. The German-American, on
the other hand, of the more or less anglosaxon-
ized type, has yielded, as facts demonstrate,
nearly always just those elements of his racial

soul from which spring forth the most excel-
lent cultural achievements of the race. The
question, if Germans in the United States will

obtain a stronger beneficial influence on Ameri-

can civilization, rests on the determination and
on the possibility of drawing new, refreshing,
and strengthening currents from the great main-
spring of German culture; currents of quality,
not of quantity, i. e., ideas and ideals. Only
then will they have reason to be proud of what
Richard Wagner conceived to be the essential
German characteristic. «To be German," he
said, "means to do things on account of their
intrinsic values."

Bibliografihy.— An excellent guide (catalogue
raisonne) to the literature on the subject is con-
tamed in Dr. Julius Goebel, 'Das Deutschtum
in den Vereinigten Staaten von Nord-Amerika'
(Munchen 1904). This pamphlet is a spirited
introduction into the whole subject written from
a moderately Pan-German point of view.
i\Ierely bibliographical in character is 'A List
of Works Relating to the Germans in the United
States.' compiled under the direction of A. P.
C. Griffin, chief bibliographer of the Library of
Congress. This list represents the contents of
the Library of Congress on the subject, but is

far from being complete or even from containing
the more important literature with reasonable
completeness. For a negative statement, i. e..

what the Germans have failed to accomplish in

America, see the chapter 'Die Amerikaner und
die Deutschen' Cpp. i-si) in 'f-fugo Miinster-
berg. Die Amerikaner' (Berlin 1904). Of the
periodicals devoted to the study of the history
and influence of Germans in the United States
th 'German American Annals' (succeeding the
'Americana Germanica') flourishes beside the
excellent 'Deutsch-Amerikanische Geschichts-
blattcr,' a quarterly edited by the 'Deutsch-
Arnerikanische Historische Gesellschaft von Illi-

nois.' Of the older writers on German-Ameri-
cans, Friedrich Kapp, Oswald Seidensticker, and
H. A. Rattermann rank highest.

Kakl Detlev Jessen,
Professor of German Literature, Bryn Mawt

College.



GERMANY, WEIGHTS AND MEASURES— GERMICIDES

Germany, Weights and Measures. Since
J Jan. 1872 the French metrical system of
weights and measures has been in force through-
out the German empire. It had previously been
adopted by a law of the diet of the North Ger-
man Confederation, and under the constitution

of the new German empire tlic new system of
weights and measures was introduced into the

south German states according to the terms of

separate treaties previously concluded by them
witli the North German Confederation. The
following are the German names of the various

denominations of the metric system:

Measures of LenRtb —
Pas Millimeter or Dcr Stricli = the Fr. Millimetre.
" Centimeter or " Neuzoll = "

r<:ntiriietre.
" Decimeter = "

Pi'cimetrc.
" Meter or Dcr Stab = " Metre.
" Dtkameter or Die Kette = " Pecamctre.
" Kilometer = " Kilometre.

The new German mile is equal to 7,500
metres.

Measures of Surface—
Das Quadratmetcr or Der

Quadratstab = the Fr. sq. Metre.
" Ar = • ,\re.
" Hcktar = " Hectare. >

The unit of the measures of capacity is das
Kubikmcter or der Kubihslab = the French
stcre.

In liquid measure the following terms are
used

:

Das Liter or Die Kanne = the Fr. Litre.
" Ilektoliter or Das Fass.. = " Hectolitre.

A measure equal to half a liter is called a
Schoppen, and one equal to 50 liters a Scheffel.

Measures of Weigbt—
Das MilliKr.imm = the I"r. :Milligram!ne.

;.' P^'Kramm = " renliKramme.
„ Lcnt'Sramm = " Decigramme.

• Vl"'*"""
= " Gramme.

Dckafrramm = " Decagramme
Kilogramm = "

Kilogramme.

Half a kilogramm is one Pfuiid; 50 kilo-
gramms. or 100 Pfuiid, make one Centner; and
i.ooo kilogramms one Tonne. See Weights
ANn Me.\sures; Metric System.

Ger'micides, agents used to destroy or to
hinder tlie growth of microscopical forms of
plant and animal life.

Germicides may be grouped under three gen-
eral heads, those that act mechanically, those
that destroy life by physical means, and those
whose action is chemical. Inasmuch as each
particular germ is an individual with its own
particular characters, definite methods for its

killing must be devised. Thus it is well known
that quinine, for instance, is very active in de-
stroying animal parasites, such as the malarial
organism, but it is practically of no service
in combating a large number of vegetable forms

;

and vice versa, many substances which are
capable of destroying plant germs are ineffi-

cient when applied to animals.
Of the physical agents, heat, light, cold, and

electricity, heat is the most satisfactory. High
degrees of temperature will destroy all forms of
parasitic life. The animal forms succumb verv
readily to the influence of heat, and most of
the plant parasites are destroyed by it : but
whereas heat may be applied with great success
as a germicide in general disinfection, it nat-

urally cannot be used as a general agent on the
body. The red-hot iron in the form of a gal-

vanocautery, or a heated wire, makes a most
efficient form of cautery to destroy the poison
of dog-bite, or to destroy localized forms of tu-

berculosis, etc., but heat is thus limited in its

application.

Cold is not an efficient germicide. Ordinary
freezing temperature (32° F.) kills but very
few forms of either plant or animal organisms.
Even the extreme cold of liquid air does not
kill bacterial spores.

Light, especially sunlight, is a very efficient

germicide, but the exposure must be contin-
ued for an appreciable length of time. Stm-
light is nature's great germicide. Within recent
years the light given by the RiJnlgen ray
(X-ray), by radium, polonium, thorium, and
similar agents, has been u.sed with great suc-
cess in the treatment of certain parasitic skin-

diseases, but whether the effects are due to
any germicidal action of the light, or to a

normal tissue stimulation, is not decided. It

seems from experiments thus far recorded that
the.sc forms of light are not definite germicides.
Various colored lights, particularly red and am-
ber, are known to restrict the growth of certain

forms of bacteria. They do not, however, de-
stroy them. This principle is made use of in

smallpox hospitals and similar institutions, but it

does not seem that the results are sufficiently

striking to base any general deductions thereon.
Electricity is not an efficient germicide. The
passage of electrical currents through water
does not necessarily kill the bacteria contained
therein, notwithstanding the many claims made
by enterprising manufacturers of electrified wa-
ter, said to be made germ- free by the electrical

current. What the future may reveal along this

line of experimentation it is impossible to proph-
esy, but thus far satisfactory evidence of the
germicidal effects of electricity arc lacking.

Chemical germicides are numerous, both for
external and internal use, although intracel-

lular gennicides, or those that can be used within
the tissues of the body, are much to be desired.

The list of chemical germicides is enormous.
Thousands of different agents have been used
and these exhibit varying degrees of germicidal
activity. As has already been said, each form
of germ possesses its own powers of resistance,

and each germicide its ability to kill in varying
degrees of strength. The germicides in popular
use arc chlorinated lime, carbolic acid, creosote,

alcohol, boracic acid, ammonia, formaldehyde,
hydrogen peroxide, iodine and its preparations,

mercury and its preparations, volatile oils of
cinnamon, mustard, peppermint, turpentine, pen-

nyroyal, oxygen, quinine, salicylic acid and its

derivatives. Of these for external use, for use
in closets, in bedding, for linen, etc., carbolic

acid in the percentage of I to 50 of water, for-

maldehyde in percentage of a tcaspoonful of the

40 per cent solution of the gas to a quart, bi-

chloride of mercury in the proportion of i part

to 1,000, are the most practical and convenient
germicides. So far as is now known, quinine

is about the only efficient chemical substance that

can be used as an intracellular germicide. It

has the singular property of poisoning the ma-
larial parasites within the red blood-cell without
poisoning the blood-cell itself, a selective prop-

erty which most poisonous agents lack.
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GERMINAL — GERRY

The great germicide of the human body,

and the one that protects it in its various strug-

gles with different forms of parasites is the

blood-serum. This is a very efficient germicide,

a full consideration of the action of which will

be taken up under the heading of Immunity'.
Consult: Buclc, ^Reference Hand-Book of Med-
ical Sciences' (1902), article on Germicides;

Harrington, 'Practical Hygiene' (1901). See
Bactericide; Bacteria; Disinfection; Germs;
Immunity.

Germinal, zhar-me-nal, the 7th month of

the first French republican calendar, 21 March-
ig April.

Germina'tion, in botanj% the first act of

growth which takes place in an embryo plant.

See Seed.

Gemsheim, Friedrich, fred'riH gerns'him,

German composer: b. Worms 17 July 1839. He
studied at the Leipsic Conservatory, became an
instructor in the Conservatory of Cologne in

1865, and in 1873 also Kapellmeister of the the-

atre there. In 1874 he was appointed director

of the Rotterdam school of music, and in 1890
of the Stern Choral Union of Berlin. His works
include chamber-music, three sj-mphonies, and
other instrumental compositions ; the song-
cycle 'Hafis,' for solo, chorus, and pianoforte;

and various vocal compositions.

Gerome, Jean Leon, zhon la-6n zha-rom,
French painter; b. Vesoul, Haute-Saone, II

May 1S24; d. Paris 10 Jan. 1904. He was
a pupil of Delaroche, who early credited him
with originality and style. When he exhib-
ited his 'Fighting Cocks' in 1847, Theophile
Gautier wrote in La Presse, "Let us mark
with white this lucky year, for unto us a
painter is born." He followed Delaroche to

Rome in 1848, and visited Russia and Egypt.
He first showed his power in some Egyptian
studies, but only reached the level of intensitj'

and vividness which characterized all his suc-
ceeding work in his 'Duel after a Masked Ball.'

This was followed by his 'Death of Caesar.'

In 1855 he exhibited 'The Age of Augustus,' a
picture in which were harmoniously blended
mafvelous historic faithfulness with a powerful
allegory by which the culmination of pagan
civilization, and its gradual paling in the dawn
of Christianity was finely suggested. His grasp
of classic motifs was united to an e.xtraordinary

mastery of archjeological detail, and his Roman
'Gladiators in the Amphitheatre' (1859), and
' Phryne before her Judges' (1861), are start-

ling in the impression which they convey of an-
tique life in its movement, sentiment, and pas-
sion. In this special department of historical

genre Gerome easily led the European painters

of his centur}'. See Claretie. 'Peintres et sculp-
teurs contemporains' (1884) ; Cook, 'Art and
.•\rtists of Our Time' (1888) ; Van Dyke, 'Mod-
ern French Masters' (i8g6).

Gerona, ha-ro'na, Spain, a city and capital

of the province of Gerona ; 65 miles from Bar-
celona. It contains a beautiful Gothic cathedral

of the 14th and 15th centuries. The town has

undergone several notable sieges, particularly

in 1653, 16S4, 1694, 1706. and 1809, on each oc-

casion by the French. Pop. 15.407. The prov-

ince of Gerona has an area of 2,264 square miles.

Pop. (1900) 299,287.
Vol. 7—38

Geronimo, je-ronl-mo, Apache chief of

the Chiricahua band. In 1884-6 he became noted
as the ring-leader in the harrying of Arizona
and New Mexico (see Ap.^ches). Gen. Crook
forced him to a stand on 25 March 1886, bu';

Geronimo refused to surrender except for two
years, the band to be sent East with their fam-
ilies and then replaced on the old reservation.

Crook accepted the terms and started for Fort

Bowie, but on the march the entire band slipped

Eway to the mountains and began the old

forays again. The subsequent criticism of

Crook, as the Indians' dupe against the protests

of the settlers, caused his replacement by Gen.

Nelson A. Miles, who gave the Indians no rest,

till Geronimo once more surrendered, this time

on condition of being sent out of Arizona. Gen.

Miles ordered them sent to St. Augustine, but

Geronimo and 14 others were sent to Fort

Pickens, Fla., instead. He has since been held

as a military prisoner at Fort Sill, Oklahoma.

Gerontes, ge-ron'tes, in ancient Greece, a

number of magistrates of Sparta who, with the

ephors and kings, had the supreme power in the

state. They were not eligible for election be-

fore they had attained the age of 60 years. Their

number is variously stated at 20 and 32.

Gerrish, Theodore, American Methodist
clerg}-man : b. Houlton, Maine.' 19 June 1846.

He served during the Civil War in the 20th

Maine regiment, and was wounded four times;

later entering the Methodist itinerant ministry.

His publications include: 'Reminiscences of the

War,' 'The Blue and the Gray,' 'Life in the

World's Wonderland,' etc.

Gerry, ger'i, Elbridge, American states-

man: b. Marblehead, Mass., 17 July 1744; d.

Washington, D. C, 23 Nov. 1814. He was a
member of the Continental Congress 1776-80

and 1783-5; delegate to the constitutional con-

vention in 1789; member of Congress from Mas-
sachusetts 1789-93 : commissioner to France

1797-^ ;
governor of Massachusetts 1810-12 ; and

Vice-President of the United States 1813-14. It

was during his term as governor that an unsat-

isfactory redistricting of the State took place,

in which he was supposed to have taken part,

whence arose the terra "gerrymander" (q.v.).

See Austin, 'Life of Elbridge Gerry, with Con-
temporary Letters' (1828-29).

Gerry, Elbridge Thomas, American lawyer

and philanthropist: b. New York 25 Dec. 1837.

He was graduated from Columbia in 1857, was
admitted to the bar in i860, and was a member
of the State constitutional convention of New
York 1867. Subsequently he became an associ-

ate of Henry Bergh in the American Society for

the Prevention of Cruelty to Animals, of which

he was for many years vice-president. In 1874 he

was the leading organizer of the Society for

the Prevention of Cruelty to Children, of which
he was the president in 1876-91, and which be-

came so closely identified with his name as often

popularly to be termed the Gerry Society. He
was chairman of the commission on capital pun-
ishment which substituted execution by electricity

for that by hanging, in New York Stale

(1886-8). He also held many important offices

of trust, and became known for his interest in

yachting affairs, having been commodore of the

New York Yacht Club in 1886-93. He is a
grandson of Elbridge Gerry (q.v.).



GERRYMANDER— GERVINUS

Gerrymander, gerl-man-dcr (hard g: now
chicriy used as a verb), the arranging of election

districts by one party in a State so as to con-
centrate its opponent's majorities and scatter

its own, thus giving itself as many with light

majorities and its rival as few with heavy ones
as possible. Many States are to some extent
gerrymandered by nature, the heaviest vote of
one party being compacted into a minor section

:

Indiana and New York are notable cases— the
one on account of the southern agricultural

(population having been kept from expansion by
'more energetic streams of a different character,

the other from the development of a vast city

at political odds with the rural parts. Law usu-
ally and fairness necessarily provide that the
State shall be districted in solid blocks of con-
tiguous territory, so that (subject to the above
limitation) the district elections shall correspond
roughly to the popular majorities in the State.

But since early in the century, all parties in turn
have often violated political equity by establish-

ing artificial gerrymanders when in power;
sometimes creating a popular revolt which has
cost them the object of the scheme, but the rival

part}' has rarely learned wisdom from that result,

usually reversing the gerrymander for its own
profit. As counties are fair models of what elec-

tion districts should be, the gerrymander is gen-
erally worked by disregarding them ; but the
following illustration of its working with them
is the simplest form. Suppose nine counties
casting 10.000 votes each, the whole lying in a

block thus arranged, and the votes divided be-
tween party A and party B as indicated within

:

Now let one dis-

trict b e formed
from the diagonal
counties I, 5, and 9,

and three others,

respectively, from 2
and 4, 3 and 6, and
7 and 8. Party A
has 52,000 against
B's 48,000 altogether

or a popular major-
ity of 4,000; but it

only carries one district out of four because the

gerrymander has made it waste most of its votes

and its rival wastes almost none» Yet the law
has been observed, as all the counties in each

district are contiguous. Of course, in practice

such perfect cases do not occur, and towns or

counties are grouped raggedly in forms
often grotesque. The origin of the name
was from one of these, among the

earliest. Massachusetts, in 181 2, had its sen-

atorial districts identical with the counties;

the State Constitution gave the legislature

the power of redistricling, however, and the

Republicans, carrying the legislature in that year

over the Federalists, at once gerrymandered it

in a very outrageous fashion. The Boston
Sentinel published a colored map of one district

in Essex County, whose sprawling towns with a
huge prong to the northwest seemed like some
monstrous animal of fable; and on an indignant
Federalist saying that it "looked like a salaman-
der," another retorted, "Better call it Gerry-
mander," from the Republican governor. El-

bridge Gerry (q.v.), whose signature had made
it law. Gilbert Stuart (q.v.), the artist, drew
a completion of it into an ungainly bird, which

I
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GERYON— GESTA ROMANORUM

works are 'Geschichte der poetischen National-

litteratur der Deutschen' (1835-42), in which he

endeavors to show how the development of Ger-

man poetry is connected in all its phases with

the history of the nation and other European
countries; *Shakespeare' (1849-50); 'G''-

schichte des neunzehnten Jahrhunderts' (iSSo--

66). All his works, even his more purely aes-

thetical ones, such as that on Shakespeare, are

more or less colored by his political views and
aims. In the last years of his lite he zealously

endeavored to secure the popularity in Germany
of the works of Handel, whom he regarded as

the greatest genius in the musical sphere that

the world had even seen. His 'Autobiography'
appeared in 1893.

Geryon, je'ri-6n, in the mythology of

Greece a king of Hesperia, son of Chrysaor and
Callirrhoe, a three-headed giant. He possessed

numerous and fine herds, which were guarded
by the two-headed dog Orthrus and the giant

Eurj'tion. The herds were carried away, and
Geryon slain by Hercules, in obedience to the

command of Eurystheus.

Gesenius, Friedrich Heinrich Wilhelm,
fred'riH hin'riH vil'helm ga-za'ne-oos, Ger-
man Orientalist : b. Nordhausen, Saxony, 3 Feb.

1786: d. Halle, 23 Oct. 1842. He studied at

Helmstedt and Gottingen, and at Halle in 1810

became extraordinary, in 1841 ordinary, profes-

sor of theology. Here he lectured for more than
30 years, broken only by the closing of the uni-

versity during the War of Liberation (1813-14).
and by lengthened visits to France and England
in 1820, to England and Holland in 1835. His
first great work was his 'Hebrew and Chaldsean
Hand Dictionary.' His 'Elementary Hebrew,*
consisting of the 'Hebrew Grammar,' and the
'Hebrew Reader,' has contributed enormously
to the knowledge of the Hebrew language, not
only in Germany, but through translations also

in England and the United States. Later works
are his 'Critical History of the Hebrew Lan-
guage and Literature' (1815) ; 'On the Origin,

Genius and Authority of the Samaritan Penta-
teuch' (1815) ; 'A Critical Grammatical System
of the Hebrew Language' (1817), and a new
translation of and commentary on Isaiah
(1820-21). His greatest work is the monumental
'Critical Grammatical System of the Hebrew
and Chaldrean Languages in the Old Testament,'
of which the first part was published in 1829,

but which was completed only in 185S by R6-
diger. See Hayne, 'Gesenius, eine Erinnerunf
fiir seine Freunde' (1842).

Gesner, Abraham, Canadian geologist: b.

Cornwallis, K. S., 2 May 1797 ; d. Halifax. N.
S., 19 .-Kpril 1864. He studied medicine in Lon-
don, and returned to Nova Scotia. Later he be-
came interested in scientific researches. In 1838
he was appointed to examine and report on the
geological resources of the lower provinces of
British North America. Afterward he discov-
ered how to produce oil suitable for lamps
from bituminous shale and cannel coal. He thus
originated the discover}' of "kerosene" (which
name he gave his oil) in the United States. His
publications include: 'Remarks on the Geology
and Mineralogj' of Nova Scotia' (1837) ; 'Re-
ports on the Geological Survey of the Province
of New Brunswick' (1844) ; 'New Brunswick,
with Notes for Emigrants' (1847) ; 'Industrial

Resources of Nova Scotia' (1848) ; 'A Practi-
cal Treatise on Coal Petroleum and Other Dis-
tilled Oils' (1861) ; etc.

Gesner, Konrad von, kon'rad fon ges'ner,
Swiss naturalist: b. Zurich, Switzerland, 26
March 1516; d. there 13 Dec. 1565. His early-

studies, in medicine, natural history, and Greek
and Latin literature, were prosecuted at Zurich,
Strasb'irg, Bourges, and Paris, and in 1537 he
was appointed professor of Greek at Lausanne.
This chair he exchanged four years later for
that of physics and natural history at Ziirich.

He was an mdefatigable writer of books and
in the course oi hi.<; life published no less than
72 works, besides leaving at his death 18 others,

in progress. His 'Universal Library' (1545),
contained the titles of all the book? then known
in Hebrew, Greek, and Latin, unpublished as
well as published, w'ith criticisms and sum-
maries of each. His next undertaking was the
'Animal History' (1551-8). The first book
treats of viviparous quadrupeds, the second of
oviparous animals, the third of birds, and the
fourth of fishes and aquatic animals. He col-

lected more than 500 plants undescribed by the
ancients, and appears to have been the first

who made the great step toward a scientific

classification of distinguishing genera by the

fructification. He also wrote on other branches
of science, as medicine and mineralogy, and
composed a great number of works dealing with
the ancient classics, the 'Mithridates sive de
Differentia Linguarum' (1555) being the most
notable.

Gessler, ges'ler, Albrecht, or Herman,
called also Gessler von Bruneck, legendary
Austrian official, in 1300 appointed joint-gov-
ernor with Berenger von Landenberg, of the
Waldstadten or forest cantons (Schwytz, Unter-
walden, and Uri), by Albrecht I. of Austria.
According to the traditions connected with Wil-
liam Tell (q.v.), his oppressive edicts and wan-
ton cruelty so enraged the inhabitants that a

conspiracy was formed against him, and he was
shot by Tell in a narrow pass near Kiissnacht
in 1307.

Gessner, ges'ner, Salomon, German poet,
painter, and etcher: b. Zijrich I April 1730; d.

there 2 March 1788. In 1762 he published, in

four volumes, the poems which he had previ-
ously given to the world on different occa-
sions. In 1772 he published another volume
containing a collection of poems, to which he
gave th° name of 'Idyllen' (idyls), a name
which li. had already given to a previously pub-
lished volume of poems. Their quiet, amiable
character pleased many in Germany ; and in

France, where they were translated by Huber,
they were received with enthusiasm, and the
author was regarded as a poet of the first rank.
From France his fame spread over all Europe.
The most popular of his idyls is the 'Death of
Abel,' since translated into many foreign lan-
guages. In landscape painting he has merits
which no age will diminish. His etching is

light and powerful ; his views are select, wild,
and romantic ; and his trees are particularly
fine. Twelve engraved landscapes, published in

1770, are considered among his best works.

Gesta Romanorum, jes'ta ro-ma-no'riim,
'Deeds of the Romans,' the title of a collection

of short tales, legends, etc., in Latin, very popular
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in the Middle Ages. The book was probably
compiled about the close of the 13th century.
The separate tales making up the Gcsta are of

diverse contents, and belong to different

times and countries, the sources from which they
are derived being partly classical, partly Oriental
and partly western. Whatever may have been
the intention of the original compiler, they very
soon were adapted to the moralizing tendencies
of the time, and moral reflections and allegorical

interpretations were added to them, it is said,

by a Petrus Bercorius or Pierre Bercaire of
Poitou, a Benedictine prior.

Gesta'tion, the period of development of

the foetus from the time of conception to birth.

Even in animals, where only a single insemina-
tion is allowed, the length of the gestation can-
not always be foretold with exactness. The
human foetus is carried in the uterus about 280
days. For periods of gestation in animals, see

Breeding. See also Obstetrics; Pregnancy.

Geta, je'ta, Septimus, Roman emperor: b.

189 A.D. ; d. 211 A.D. He was the second son of

the Emperor Severus, and brother of Caracal la,

with whom he was associated in the empire on
the death of his father. Caracalla, who envied
his virtues and was jealous of his popularity,

after having endeavored to effect his death by
poison, murdered him, and wounded their

mother, who was attempting to save him.

Gethsemane, geth-scm'a-ne, or Gethsematii
(BoustancZ'/.citoun) , an olive garden or orchard
in the neighborhood of Jerusalem, on the road
leading from the brook Kedron to the Mount of
Olives. The place is noted for being the scene
of "Our Lord's Agony in the Garden" (Luke
xxiii. 39-53). It is said that when St. Helena
(q.v.), the mother of Constantinc, visited the
Holy Land in 425, she found abundant evi-

dences to aid her in locating the e.xact site of the
"Garden of Olives" or Gethsemane. The place
is now in possession of the Franciscan Fathers
of the Holy Land who, in 1848, built a wall
around it the better to protect it. They have
planted many flowers which they give gratui-
tously to travelers who desire some memento
from this historic spot. Maudrell described the
place in his day (1697) as "well planted by olive
trees" ; but there are now only eight trees which
are supposed to hAve been in the grove at the
time" of our Lord. Some historians'seek to throw-
doubts upon the age of these trees because of
the order issued by Titus to destroy all the trees
within a certain limit. These trees were so near
the walls that they could not well be destroyed
even if the t'ops were cut oflf. From the earliest

days of the possession cf Palestine by the Mo-
hammedans every olive-tree has been taxed
except these trees. In the 17th century there
were nine trees, but one was destroyed by tour-
ists. The present appearance of the garden is in
accordance with the description as found in the
Gospels. Another site, a little to the north, is

claimed by some to be the real Gethsemane.
Consult: De Hamme, 'Ancient and Modern
Palestine* ; Vogue, 'Les Eglises de la Terre
Sainte,* p. 314; Thomson, 'The Land and the
,Book> ; Costello, 'The Gospel Story.'

Getty, George Washington, American so •

dier: b. Georgetown, D. C, 2 Oct. 1819; d. For-
est Glen, Md., 3 Oct. 1901. He was graduated
from the United States Military Academy in

1840, fought in the Mexican and Seminole wars,
in the Civil War attained the brevet rank of
major-general. United States army. He subse-
quently was commander of numerous military

districts; was transferred to the artillery in 1871

and retired from the service in 1883.

Get'tysburg, Pa., a borough and county-
seat of Adams County ; 35 miles southwest of
Harrisburg; on the Philadelphia & R. and West-
ern M. R.R.'s. It is the seat of a Lutheran theo-

logical seminary founded in 1826, and Pennsyl-
vania College (Lutheran) founded 1832. One of
the most famous battles of the Civil War was
fought here. Pop. (1900) 3,495. See Gettys-
burg, Battle of.

Gettysburg, Campaign and Battle of.

After the battle of Chancellorsville (q.v.), 1-3

May 1863, the opposing armies resumed their

positions on the Rappahannock, Lee's army on
the south side of the river, at Fredericksburg,
Hooker's on the north side, opposite. En-
couraged by victory, and desiring to relieve Vir-
ginia of the presence of the Union army, Lee
determined to transfer the seat of war north of

the Potomac. His army, i June, was composed
of the three corps of Longstreet, Ewell and A. P.

Hill, and Stuart's cavalry force of 12,000 men,
in all about 76,000 men, with 190 guns. Hooker's
Union army was composed of seven corps, the

First, commanded by Reynolds ; Second, by
Hancock; Third, by Sickles; Fifth, by Meade;
Sixth, by Sedgwick ; Eleventh, by Howard ; and
Twelfth, by Slocum ; aggregating, 10 June,
82,000 infafitry and artillery "present for duty
and equipped," with 410 guns, to which were
added Pleasonton's cavalry force of about 12,000.

Lee began his campaign 3 June by sending
Longstreet and Ewell to Culpeper Court House,
where the cavalry, under Stuart, was also con-
centrated. A. P. Hill remained at Fredericks-

burg to watch and detain Hooker. Hooker sus-

pected Lee's movement and, under his

direction, Sedgwick laid bridges, crossed the

river, and reported that Lee's main body seemed
to be still there. PIcasonton was ordered to

feel the position at Culpeper. Reinforced by two
infantry brigades, he crossed the Rappahannock
on the morning of the 9th, encountered Stuart

at Fleetwood and Brandy Station (see Fleet-
wood AND Brandy St.\tion, Battle of), and
reported the greater part of Lee's army at

Culpeper, preparing to move on WashingtOii.
Hooker sent three corps up the Rappahannock
to prevent Lee's crossing. On the loth Lee sent

Ewell, preceded by two brigades of cavalry, to

the Shenandoah Valley to clear it of Union
troops. Ewell defeated and dispersed Milroy's

command at Winchester (see Winchester, Bat-
IXE of), took Martinsburg and cleared the val-

ley : and on the 15th Rodes' division crossed the

Potomac at Williamsport, sending Jenkins' cav-

alry brigade in advance to Chambersburg, and
on the 19th moved to Hagerstown. Johnson's
division crossed the Potomac and marched to

Sharpsburg, and Early's moved to Shepherds-
town to threaten Harper's Ferry. In these posi-

tions Ewell waited until the 21st for the other
two corps to close up, when he advanced to

Chambersburg. Longstreet moved from Culpe-
per on the 15th and, advancing along the east

side of the Blue Ridge, occupied Ashby's and
Snicker's Gaps. Stuart's cavalry was thrown
out in front of Longstreet to watch Hooker, and
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on the 17th had a severe fight with the Union
cavalry at Aldie and was driven back to Middle-
burg. A series of cavalrj' combats ensued, at

the end of which Stuart was driven behind the

Blue Ridge. On the 24th Longstreet moved by
way of Berry\-ille, crossed the Potomac at Wil-
liamsport on the 25th and 26th, and marched to

Hagerstown, thence on the 27th to Chambers-
burg. A. P. Hill remained at Fredericksburg
until the 14th, when, Hooker having fallen back,

he moved down the Shenandoah Valley, crossed

the Potomac at Shepherdstown, and joined

Longstreet at Chambersburg. Stuart was left

to guard the passes of the Blue Ridge and watch
Hooker, whom he was to harass as much as pos-

sible, should he attempt to cross the Potomac.
Meanwhile Hooker, starting from the Rappa-
hannock on the 13th, was moving

_
cautiously

back toward the Potomac and covering Wash-
ington. On the 25th, 26th and 27th he crossed

the Potomac at Edward's Ferry, near Leesburg,
and on the 28th his army was grouped about

Frederick, with Slocum's corps on the left near

Harper's Ferry. He desired to send Slocum's
corps and the 10,000 men, composing the gar-

rison at Harper's Ferry, against Lee's rear, but

Gen. Halleck, commander-in-chief, refused the

request for the garrison, and Hooker asked re-

lief from command. His request was promptly
granted, and 28 June Gen. George G. Meade
was assigned to the command. Halleck granted

Meade's request to utilize the garrison at Har-
per's Ferry and Meade ordered the abandonment
of the place and the transfer of the garrison to

Frederick and Washington.
Lee, deprived of the use of his cavalry, had

been unable to get information of Hooker's
movements ; and to retain him on the east side

of the mountains, after he had entered Mary-
land, Ewell had been instructed, on the 24th, to

send a division across the South Mountain
to threaten Baltimore. Early's division, detailed

for the purpose, went as far east as York, the

other two divisions of the corps marching from
Chambersburg to Carlisle. Jenkins' and Wliite's

cavalry were in advance at Wrightsville and
above on the Susquehanna, threatening to cross

and take Harrisburg. Lee now made prepara-

tions to advance upon Harrisburg, but, on the

night of the 28th received information that the

Union army had crossed the Potomac and was
moving northward, its head of column already

at South Mountain. His communications thus

menaced, Lee resolved to prevent the further

progress of the Union army by concentrating his

own on the east side of the mountains ; accord-

ingly Ewell was ordered to turn back from the

Susquehanna, Carlisle, and York, and march
for Gettysburg, and Longstreet and Hill were
directed to march from Chambersburg to the

same place. On the night of the 30th Rodes'
division of Ewell's corps was at Heidlersburg,

eight miles northeast of Gettysburg, with Early's

and Johnson's divisions near. Hill was at

Fayetteville and Cashtown, eight miles from
Gettysburg, and Longstreet was still at Cham-
bersburg.

On the morning of the 29th under the im-
pression that all of Lee's army was along the

Susquehanna, Meade marched by three divergent
roads in that direction and on the night of the

30th his forces were thus distributed. Buford,
with two brigades of cavalry, was in advance at

Gettysburg; Reynolds' First corps on Marsh
Creek, five miles southwest of Gettysburg;
Sickles' Third corps at Taneytown, and How-
ard's Eleventh corps at Emmitsburg. These
three corps, constituting the left wing of the

army, were under command of Gen. Reynolds.
Hancock's Second corps was at Uniontown

;

Sykes' Fifth corps at Union Mills ; Sedgwick's
Sixth corps at Manchester; and Slocum's
Twelfth corps at Littlestown. Gregg's cavalry-

division was at Westminster. Kilpatrick's divi-

sion, after a spirited fight with Stuart's cavalry
at Hanover, bivouacked near that place. When
Buford reached Gettysburg he went into camp
just beyond the western limits of the town and
threw out skirmishers three miles west and
north.

The First Day's Battle.— Heth's division, the

advance of Hill's corps, moved from Cashtown
at 5 o'clock on the morning of I July, coming in

sight of Buford's skirmishers about 9 o'clock, at

which hour Buford fired his first gun as a signal

for his skirmishers to open fire, and the battle

of Gettysburg began. Heth advanced and Bu-
ford was slowly driven back, contesting every
foot of ground, until Reynolds came up with
Wadsworth's division, which became imme-
diately and desperately engaged. During this

encounter Reynolds was killed. Doublcday suc-

ceeding to the command of the First corps, con-

tinued the contest. The other two divisions of

the corps came up at ii o'clock, followed at

12.45 hy Howard's corps, one division of which
was placed in reserve on Cemetery Hill, the

other two forming on Doubleday's right along
Seminary Ridge. Meanwhile Hill had arrived

with the remainder of his corps, and Ewell, ar-

riving at 2.30 P.M. with Rodes' and Early's di-

visions, formed on Hill's left. Hill made suc-

cessive assaults on Doubleday from the west,

and Ewell upon Howard from the north, which
were repulsed ; but finally, after desperate fight-

ing and great losses on both sides, Early struck

Howard in flank, causing him to give way, and
the entire Union line was driven back through
the town to Cemetery Hill, about half a mile

south, which had been chosen by Howard as a
rallying point for the two corps, and upon
which he had placed one of his own divisions.

When Meade heard that Lee's advance had
reached Gettysburg, and that Reynolds had been
killed, he was at Taneytown, 14 miles away,
preparing to take up a defensive line along Pipe

Creek. He ordered Hancock to ride forward

and take command at Gettysburg. Hancock ar-

rived as the Union troops were retreating

through the town, was struck with the advan-

tages presented by Cemetery Ridge for a de-

fensive battle, determined to hold it and so noti-

fied Meade, sent one of Doubleday's small

brigades to hold Gulp's Hill, on the right, and
made an ostentatious display of Buford's cav-

alry on the extreme left ; which show of force,

and the great ioss— over 7,000— sustained by

the Confederates during the day, caused Lee to

defer operations. Two divisions of Sickles'

corps came up at dark ; Slocum's corps came
about the same time, and Slocimi, as ranking

officer, assumed command of the field, Hancock
riding back to report to Meade that Gettys-

burg— to which point Meade had already or-

dered the concentration of his army— was the

proper place to fight a battle. Hill's and Evifell's
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Confederate corps were all up by night, and
Longstreet bivouacked four miles in rear of

Hill.

The Second Day.— Gen. Meade arrived on
the field at i o'clock on the morning of the 2d.

All his troops except the Sixth corps were up
by noon. The Sixth corps, having 34 miles to

march from Manchester, did not come up until

between 2 and 4 o'clock in the afternoon. The
position on which Meade disposed his army was
in the shape of a fishhook. As finally posted, the

Twelfth corps was on the right at Gulp's Hill,

facing east : Wadsworth's division on its left,

facing north ; the Eleventh corps on Gemetery
Hill, on the left of Wadsworth, its right facing

northeast, its centre and left facing northwest,

with Robinson's division of the First corps on
its left. Doubleday's division in reserve. The
Second corps, facing west, was on the left of

Robinson ; the Third corps on the left of the

Second, with the Fifth, later in the day, on the

extreme left. The Sixth corps was in rear of

Round Top, on the left, as a reserve. Sickles,

not satisfied with the position assigned the Third
corps, moved to the front about three fourths

of a mile, from where Meade would have re-

called him, but it was too late to do so in

presence of a vigilant enemy.
The main part of Lee's army was on Semi-

nary Ridge, a short mile west of Meade's left

and centre; Longstreet on the right, with Hill

on his left. Ewell's corps on the left held the

town, and was at right angles to Hill and
Longstreet. Pickett's division of Longstreet's

corps had not come up. Skirmishing began in

the morning. At 4 o'clock in the afternoon the

battle opened by Longstreet's advance. He at-

tacked Sickes with great fun,' and, although re-

inforced by Galdwell's division of the Second
corps, and Barnes' and Ayrcs' divisions of the

Fifth, after heavy fighting and great losses the

Third corps and its supports were driven back
beyond the main line. Longstreet followed, but
was checked by a charge of Grawford's division

of the Fifth corps and the firm and solid ap-

pearance of the Sixth corps. On Longstreet's

right Hood's division advanced to seize Round
Top, but was repulsed by Vincent's and Weed's
brigades of the Fifth corps. N'incent and Weed
were killed, and Hood wounded. During the

latter part of Longstreet's engagement with
Sickles two of Hill's brigades assailed Hancock's
line and broke it, but were soon driven back.

At about the same time Hays' and Hoke's bri-

gades of Early's division assaulted Howard's
line on Gemetery Hill, but were driven back
with the assistance of two regiments and Gar-
roll's brigade of Hancock's corps. Still further

on the Confederate left John.son's division of
Ewell's corps assaulted Gulp's Hill, then
held by Wadsworth's division of the First

corps and Greene's small brigade of the
Twelfth corps, the rest of the corps having
been withdrawn and sent to the assistance of
the left. Johnson's right, continuing the fight

until late in the night, was repulsed, but his

left entered, unopposed, the strong works
thrown up by the Twelfth corps, and was per-
ilously near the practically unguarded reserve
artillery and ammunition train of the Army of
the Potomac. Upon the return of the Twelfth
corps during the night to its former position.

finding it occupied, it waited until daylight be-

fore attempting to retake it. Meanwhile John.
son was being reinforced by three brigades,

that he might hold his ground and renew his

fight.

The Third Day— The battle of the third

day began by a struggle of the Twelfth corps

to regain their works. At 4 a.m. the corps artil-

lery, five batteries, opened a furious fire upon
Johnson, at a range of 600 to 800 yards, other
batteries followed, in the midst of which John-
son attacked the left of the Twelfth corps and
the right of Wadsworth's division ; the combat
extended to the right, was taken up by Williams'

division, and for six hours the struggle contin-

ued, at the end of which Johnson was repulsed.

At 10.25 Johnson massed his forces in column
of regiments and made a determmed assault

upon the right of Geary's division, by which,

with the assistance of Shaler's brigade, he was
repulsed, and driven beyond Rock Greek
with a loss of nearly 2,000 killed and wounded,
and three colors. At II o'clock the battle ceased

on the Union right, with the Twelfth corps

line fully re-established. There was more spec-

tacular fighting on other parts of the field,

but none more desperate and bloody than on
the wooded Gulp's Hill. Meanwhile Lee was
preparing an attack upon the left centre of

Meade's army. Pickett's division had now come
up, and Longstreet was directed to form a col-

umn of assault composed of Pickett's divi-

sion, Pettigrew's division, and two brig-

ades of Pender's division, under Trimble,

of Hill's corps. To prevent Meade from
reinforcing the threatened point, Stuart's

cavalry was ordered to go around Meade's
right and attack his rear ; 135 guns were
disposed on Seminary Ridge; and at I p.m.

the signal-gun was fired, and the 135 guns
opened fire to crush out all opposition at the

point to be attacked; the fire was replied to

by 85 Union guns, and for two hours the hills

shook and the earth trembled. As soon as the

Union fire slackened, the great column of attack

moved forward, Pickett's division on the right

and Pettigrew's on the left. Pettigrcw was sup-

ported by the two brigades of Trimble, and
Pickett by the brigades of Wilcox and Perry.

Pickett and Petligrew, at the start from Semi-
nary Ridge, covered a front of 1,600 yards; they

had 1,400 yards of open ground to traverse be-

fore reaching the Union line; and the assaulting

column numbered 14,000 men. As .soon as it

started, the Union artillery opened on it with

shot and shell, tearing great gaps in the line;

as it came nearer, canister did its deadly work;
it was attacked on both flanks ; and as it ap-

proached the Union line, held by Gibbons' and

Hays' divisions of Hancock's corps, a flame of

musketry burst forth before which nothing could

live, and the men began to retreat ; but, on the

right, Armistead, commanding one of Pickett's

brigades, broke the Union line and, with less

than 100 men, crossed the Union works and

seized a gun ; a short hand-to-hand encounter

ensued ; Armistead was killed, and his small

party killed or captured. Pickett saw the fail-

ure of his assault, and ordered a general retreat,

after losing over 5,000 men. Wilcox's and

Pcrrv's brigades, which should have supported

Pickett's right, were not pronpt in starting,

became separated from it and, attacking the

right of the First corps, were driven back, los-
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ing many prisoners, and the battle of Gettysburg
was ended. On the Union right Gregg's cav-
alry division, aided by Custer's brigade, defeated
Stuart, aftei a severe fight, and thwarted his

attempt on Meade's right and rear. On the left

Kilpatrick, with two cavalry brigades, recklessly

charged Confederate infantry in dense woods,
and behind stone fences, west of Round Top,
in which assault Gen. Farnsworth, command-
ing one of his brigades, was killed. On the
morning of 4 July Lee withdrew from his

advanced positions, put his trains in motion
for the rear, retreated at night and, followed
and harassed by the Union cavalry, reached
Williamsport on the /th ; but as the pontoon
"bridges had been destroyed and the Potomac
had risen, he was unable to cross, and so en-

trenched. Meade followed by a circuitous

route through Frederick and, after some delay,

again confronted Lee on the 13th. He was
about to attack when Lee recrossed the Potomac
on the night of the 14th, his rear-guard, under
Gen. Pettigrew, beingattacked by Kilpatrick,

during which fight t'ettigrew was mortally

wounded and many prisoners were taken.

From first to last the Union forces on the

field numbered about 88,000 effective men ; the

Confederate forces on the field numbered about

73,000 men. As officially reported, the Union
loss was 3,072 killed, 14,497 wounded, and 5,434
missing ; an aggregate of 23,003 ; the Confed-
erate loss 2,592 killed, 12,709 wounded, and 5,150

missing; an aggregate of 20,451. Consult:

'Official Records,' Vol. XXVII.; Compte de
Paris, <The Battle of Gettysburg' ; Bates, 'Bat-

tle of Gettysburg' ; Doubleday, 'Chancellorsville

and Gettysburg' ; Walker, 'History of the Sec-

ond Army Corps' ; Powell, 'History of the Fifth

Army Corps' ; The Century Company's, 'Battles

and Leaders of the Civil War.'
E. A. Carman.

Geulinex, He'links or zhe-laiiks, Arnold,
Dutch philosopher: b. Antwerp, 1625; d. Ley-

den 1669. He was one of the disciples of Des-

cartes (q.v.), and a leading exponent of the

speculative doctrine known as Occasionalism.

For 12 years, from 1646, he lectured successfully

at Louvain, was then deposed for some reason

not ascertained, and, after living at Leyden in

great distress, was in 1665 appointed professor of

philosophy there, but died four years later. His
ideas are expounded in books entitled: 'Satur-

nalia' ; 'Logica' ; 'Ethica,' published in his life-

time, and in 'Annotata praecurrentia ad Cartesii

Principia' (1690), and 'Metaphysica Vera'
(i6gi), which appeared after his death. The
salient point of his teaching is an endeavor to

explain the relations which obtain between soul

and body, the mutual interaction of which under
stimulus he ascribed to divine intervention and
preordained arrangement. See Grimm, 'Arnold
Geulinex' ; 'Erkenntnisstheorie und Occasional-

ismus' (187s) ; Pfleiderer, 'Arnold Geulinex als

Hauptvertreter der Occasionalistischen Meta-
physik und Ethik' (1882).

Geum, je'um, a genus of Rosacea, sub-order

Potcntillccc, distinguished from Potentilla by the

hardened hooked styles which crown the carpels,

so that the fruit becomes a burr. They are per-

ennial herbs with pinnate or pinnatifid leaves,

and white, yellow or purple flowers. There are

about 40 species, 14 being found in North Amer-
ica. They are commonly known as avens. The

roots of G. rivalc, purple or white avens, and of

G. urbanum have astringent and tonic properties.

The latter is used for flavoring ale. Geum
strictum is known as chocolate-root. Many of

the species are cultivated, G. cliiloensc being
especially ornamental.

Geyserite, ge'ser-It, or Siliceous Sinter,

is amorphous silica containing a varying amount
of water. It is white or grayish in color, and is

deposited about the geysers and hot springs of
Wyoming, Montana, Iceland, and New Zealand
as hard masses or in filamentous or cauliflower-
like forms sometimes of ^reat beauty. In the
Upper Geyser Basin in the Yellowstone Park
the formations of geyserite are abundant and
most beautiful. The great terraces of the Mam-
moth Hot Springs are not geyserite, but are
chiefly calcareous deposits.

Geysers, a name derived from an Ice-
landic word signifying "to burst forth with vio-

lence," and applied to natural springs of hot
water of the kind that were first observed in

Iceland, and since in Wyoming and California in

the United States, and in New Zealand. They
may be described as volcanoes of hot water, for

they resemble volcanoes in every particular— in

the vibrations of the earth and dull rumbling
sounds or loud reports by which the eruptions
are preceded, in the intermittence of the phe-
nomenon, and in the form of the opening at

which the eruptions take place, like an inverted
cone with a deep central throat. Natural phi-

losophers are not agreed as to the mode in

which this phenomenon is to be explained, but
the most generally prevailing and most probable
hypothesis is that it is caused by the disengage-
ment of large quantities of vapor, which force

the water up into the air when the successive dis-

engagements have produced a sufficient pres-
sure.

The geysers of Iceland lie about 30 miles west
of Mount Hecla, and 16 miles north of the town
of Skalholt, in a plain covered by hot-springs
and steaming apertures. They are nearly 100 in

number, and are scattered over a surface scarcely

more than two square miles in extent. The two
most remarkable are the Grand Geyser and the

New Geyser or Strokkur (churn ). The Great
Geyser rises from a timnel-shaped basin, lined

and edged with silicious deposits. The pipe or
throat at the bottom, from which the jet issues,

is about 10 feet in diameter, and the basin at its

outer edge is above 70. The emissions generally
take place at intervals of si.x hours, and last for

about five minutes at a time. The column, as

measured by a quadrant, has been seen to rise

as high as 212 feet. It is impossible to fix the
age of the Great Geyser, but that its eruptions
have taken place from the most remote antiquity
is proved by the fact that, although there has
been no sensible increase in the depth of the
silicious deposit since the earliest recorded obser-
vations, it is now more than 16 feet deep.

The geysers of Iceland, long the only ones
known to exist, are surpassed by those which
have been discovered in comparatively recent
times in the Yellowstone National Park. The
largest of them is called the Grand Geyser. It

begins an eruption by filling .its basin with boil-

ing water, forming a well 20 by 25 feet in dia-

metric-measurements, and having a visible depth,
when quiet, of 100 feet. The explosion is pre-
ceded by clouds of steam rushing up to a height
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of 500 feet ; the great unbroken body of water
succeeds, ascending in one gigantic column to a

height of 90 feet ; while from the apex of the

column there radiate five great jets, which shoot

up to the unparalleled height of 250 feet from
the ground. Among the other remarkable gey-
sers of this district are those named Old Faith-
ful, the Beehive, the Giant, the Giantess, etc.

The number of hot-springs in the Yellowstone
is not less than 1,500, all varying in times of
action, force, deposits, and color of water.

Ghaleb, ga-!cb', the last of the great poets
of the old Turkish scJiool. His 'Husn-u-Ashk'
(Beauty and Love), written about 1800, has
been called one of the finest productions of Ot-
toman genius.

Ghavial, gav'i-ai. See Gavial.

Ghee, ge, or Ghi, a peculiar kind of butter
in use among the Hindus. It is made in the fol-

lowing manner: The milk when brought from
the cow is poured into earthen vessels, in which
it is boiled for one hour, often for two or three
hours. It is then put in a cool place, and a little

curdled milk is added. By the next morning the

whole is converted into sour curdled milk. A
layer 5 or 6 inches deep is then taken off the

top of the contents of each vessel, and is put into

another larger vessel, in which the whole mass
is gently stirred for half an hour with a split

bamboo-cane. A little warm water is then

added, and the stirring is continued for another
half-hour, when the butter begins to form. After

being kept for three days— a period long enough
for the butter to become rancid in so hot a

climate— it is melted in another earthen vessel,

and boiled until all the water it contains is evap-

orated. A little more curdled milk is then added,

along with some salt or betel-leaves, and the but-

ter, which is now ready, is then put in pots, in

which it is kept till required. In this state it

will keep for a long time. l>eing sometimes used

a year after it is made. This butter has naturally

a very strong taste, insupportable to a European
stomach, but it is in general use among the

Hindus who are rich enough to buy i* and is an

important article of commerce.

Ghent, gent, Belgium (French, Gand;
Flemish, Gend or Gent, capital of the province
of East Flanders, at the confluence of the Lys
with the Scheldt. It is upward of si.x miles in

circumference, and is divided by canals into a

number of islands connected with each other by
bridges. Except in some of the older parts, it is

well built, and has a number of fine promenades
and many notable buildings. Among the latter

are the cathedral of St. Bavon, dating from the

13th century ; the church of St. Nicholas, the

oldest in Ghent ; the church of St. Michael, with
a celebrated Crucifi.xion by Van Dyck;
the university, a handsome modern struc-

ture, with a library of about 100,000 vol-

umes and 700 manuscripts; the belfry, a
lofty square tower surmounted by a gilded
dragon, and containing chimes of 44 bells;

the Marche du Vendredi, an extensive square,

interesting as the scene of many important his-

torical events ; and Les Beguinages, extensive

nunneries founded, in the 13th century, the prii;-

cipal occupation of whose members is lace-mak-
ing. Ghent has long been celebrated as a manu-
facturing town, especially for its cotton and linen

goods and lace. Other industries of importance

arc sugar-refining, hosiery, thread, ribbons, in-

struments in steel, carriages, paper, hats, delft-

ware, and tobacco. There are also machine
works, engine factories, roperies, tanneries, brew-
eries, and distilleries. The trade is very im-
portant. A canal connects it with the Scheldt at

Terneuzen. Another canal connects the Lys with

the canal from Bruges to Ostcnd. Ghent was
mentioned as a town in the 7th century. In the

gth century Baldwin, the first Count of Flanders,
built a fortress here against the Normans. Under
the counts of Flanders Ghent continued to in-

crease. Two great revolts took place under the
leadership of the Van Artcveldes (1338 and
1369) against Burgundy, and again in the i6lh

century against Cliarles V., and the citizens of
Ghent, besides losing tlieir privileges, had to pay
for the erection of a citadel intended to keep
them in bondage. In 1792 the Netherlands fell

under the power of France, and Ghent became
the capital of the department of Escaut
(Scheldt). In 1814 it became, along with Flan-
ders, part of the Netherlands, till the separation

of Belgium and Holland. Pop. (1900) 160,949.

Ghent, Treaty of (24 Dec. 1814), the treaty
which closed the War of 1812. The British ad-
vantage was enormous : the war had been dis-

creditable and rather disastrous to America on
land, and was half paralyzed by incompetent ad-
ministration and dissensions among the States;
while even the fleet had not maintained its early

triumphs ; the overthrow of Napoleon had let

loose an irresistible army, and had they
persevered they might almost have exacted
their own • terms. But the British were
tired of the burdens of a 20-years war,
and the ministers were anxious like them
to have done with fighting and settle down
to peace; and the American privateers and
navy were injuring their commerce unbearably.
To our good fortune, also, they had the old-

fashioned British contempt for American diplo-

matic ability, and sent third-rate negotiators to
Ghent— Lord Gambler, an ex-naval captain, a
junior lord of the admiralty, entirely inexpe-
rienced in foreign affairs ; Henry Goulburn, a
young under-secretary of state, narrow and lack-

ing self-control : and William .A.dams, an un-
known lawyer, .'\merica, on the other hand, sent

some of the strongest men in the country : John
Quincy Adams, James A. Bayard, Henry Clay,

Jonathan Russell, and Albert Gallatin, men with
no superiors in the world in ability, experience,
knowledge, and clearness of purpose, and three

at least unsurpassed in tenacity of will. In 1813,

when Russia offered mediation, Bayard and Gal-
latin went to St. Petersburg to negotiate, but
England refused the offer. Their instructions

had included an article against impressment ; but
as it was notorious that the Napoleonic wars
alone made this a practical question, and those
were now ended, the government allowed them to

waive that point. The British claims at fir,st set

up were impossible: the establishment of the
boundary fixed by the Indian Treaty of Green-
ville in 179s (see Greenville, Treaty of), as a
permanent line beyond which neither party
should acquire territory, thus cutting off the en-

tire Northwest from the United States ; the ces-

sion of the mouth of the Niagara and Sackett's

Harbor, in New York, prohibiting the United
States from keeping land or naval forces on the

Lakes; and allowing free navigation of the Mis-



GEYSER.

«'*-

OLD FAirtliU. i.l-A.sl-:k, iX VHl.l.oW STOXK PARK.





GHENT— GHIRLANDAJO

sissippi to England. Finally the struggle of the
entire autumn and early winter ended in this

treaty, which was scarcely more than an agree-
ment to cease hostilities and settle the disputed
questions at some other time. The questions of
impressment, on which the war had been opened;
of the extent of the right of blockade; of the
American right to fish in British waters ; of the
British navigation of the Mississippi, and trade
with the Indians ; of the armaments on the
Lakes ; of the American claim for British spolia-

tions ; all were silently passed over. The treaty^

as ratified 17 Feb. 1815, and proclaimed on the
i8th, restored the status quo of territorial pos-
sessions except some islands in Passamaquoddy
Bay— public or private property in the sur-
rendered places not to be destroyed or removed,
provided a commission to decide on the owner-
ship of the islands above, the matter to be re-

ferred to arbitration if they failed to agree ; and
other commissions to settle the boundaries pro-
vided in the Treaty of Paris (1783) —from the
St. Croix to the St. Lawrence at lat. 45° N.,
thence to Lake Superior, and from St. iVIary's

River to the Lake of the Woods. The last

article binds both parties to use their best en-
deavors to suppress the slave trade.

Ghent, University of, Belgium, founded
1816 by William L, of Holland. In 1820 an old
Jesuit college was remodeled for its use.

Various other schools have been merged into the
university. There are 750 students, over 100
being foreigners. The institution is maintained
by the state, which supports a combined library

of city and university, containing over 350,000
volumes.

Gherardi, ga-rar'de, Bancroft, American
naval officer: b. Jackson, La., 10 Nov. 1832; d.

Stratford, Conn., 10 Dec. 1903. He entered the
nri\y in 1846, and was at the Xaval Academy in

1852. He was lieutenant on the Lancaster of the
Pacific squadron at the commencement of the
Civil War, and in 1862 was made lieutenant-com-
m.ander. During the War he commanded the

Chocorua and the Port Royal, being on the latter

vessel in the battle of Mobile Bay, in which he
was distinguished for bravery and gallantry. He
became rear-admiral in 1887; was commandant
of the Brooklyn navy yard in 1887 ; commanded
the North Atlantic squadron ; and directed the
Columbian naval review in New York harbor in

1893. He retired in 1894.

Ghetto, get'6, The, a Jewish quarter in

large cities. The ghetto of Rome, instituted in

1556 by Pope Paul IV., was removed in 1885, its

demolition having been rendered necessary by the
new Tiber embankment. The Ghetto in New
York is one of the largest and most densely pop-
ulated in the world. In a single tenement build-
ing are housed as many as 600 persons and a
single city block or square contains 3,000 to 5,000
population. The majority of these people are
employees of the sweat-shops (q.v.). The pop-
ulation of the New York Ghetto is estiinated at

350,000.

Ghibellines, gib'e-linz, Italian political

party of the 12th to the 15th centuries. On the
death of Lothaire II., emperor of Germany, 4
Dec. 1 137, Conrad, Duke of Franconia and Lord
of Weiblingen (which by corruption became
Ghibelline), was elected his successor. His right
to the imperial throne was, however, disputed by

Henry the Proud, Duke of Saxony and Bavaria,
who was in consequence declared an outlaw and
shortly afterward died. His adherents trans-
ferred their allegiance to his son, Henry the Lion,
at that time a boy of 10, and the whole empire
was divided into the partisans of Conrad, who
assumed the name of Ghibellines, and those of
Henry, or the Guelphs. These titles were first

used at the battle of Weinsberg in 1140. The
strife between the two parties subsided in Ger-
many, but continued in Italy, resulting in war in

1 159. The supporters of the popes were termed
Guelphs and those of the emperors Ghibellines.

Charles of Anjou expelled the Ghibellines from
Italy in 1268; but the contest between the two
factions continued till the French invasion in

1495 united them against a common enemy.

Ghiberti, Lorenzo, ld-rend'z6 ge-ber'te,

Italian sculptor: b. Florence about 1378; d. there
I Dec. 1455. He early learned from his step-

father Bartoluccio, an expert goldsmith, the arts

of drawing and modeling, and that of casting
metals. He was engaged in painting in fresco at

Rimini, in the palace of Prince Pandolfo Mala-
testa, when the priori of the society of merchants
at Florence invited artists to propose models for
one of the bronze doors of the baptistry of San
Giovanni. The offering up of Isaac was to be
executed in gilt bronze, as a specimen of the
work. The judges selected the works of Dona-
tello and Ghiberti as the best, but the former
voluntarily withdrew his claims, giving the

preference to Ghiberti. After 21 years' labor
Ghiberti completed the door, and, at the request
of the priori, executed a second, after almost as
long a period. Michelangelo said of these, that
they were worthy of adorning the entrance to
paradise. During these 40 years Ghiberti also
completed many other important designs, such as
the bronze reliquary of St. Zenobius. The dry-
ness of the school of Giotto appears in his early
works ; the later are in imitation of the Greeks,
and are marked by continually increasing vigor
and firmness. The reliquary and the baptistery
doors of San Giovanni are, to this day, among
the finest specimens of art in inodern Italy. Ghi-
berti also executed some excellent paintings on
glass for the churches Or-San-Michele and
Santa Maria del Fiore. His 'Commentarii,' a
work on Florentine art, is still preserved in MS.
See Scott, <Ghiberti and Donatello' (1882).

Ghirlandajo, ger-lan-da'yo, II (originally
Domenico Bigordi), Italian painter: b. Flor-
ence 1449; d. there 11 Jan. 1494. There were
three brothers of this name (Davide, Benedetto,
and Domenico) among Italian artists of the 15th
century, and Domenico was the greatest of the
three. He was thoroughly original and inde-
pendent in his style and while he lived just after

Masaccio and just before Michelangelo, he was
distinct from either. He was skilful in portrai-
ture and his large frescoes of religious subjects
are historically interesting from the fact that he
introduced as spectators of the incidents por-
trayed the figures of distinguished Florentinef
of his day. His great fresco of 'The Calling 01
Peter and Andrew' m the Sistine Chapel at

Rome is much admired, and in his 'Last Supper'
at Papiguano he has introduced the portrait of
Amerigo Vespucci. His finest work is the 'His-
tory of St. Francis' in the Church of The Trin-
ity at Florence. He was also a skilful worker in

mosaics, which he called "painting for eternity."
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He died of the plague in his 45tli year and was
buried in Sta. Maria Novella, in Florence.

Ghost Dance, a religious ceremony which
originaud among the Piute Indians in Nevada
about 1889, so named from the fact that the

dancers wear a white robe over their ordinary

dress. It was the outcome of a religious belief

which maintained that a messiah was soon to

appear, who would rid the land of the white

man and restore to the Indians all their rights.

A Piute Indian named Wikova and known
among the whites as "Jack Wilson," claimed to

be this savior and obtained a marvelous inllu-

ence over not only his own tribes but those of

the surrounding country, who sent their chiefs

to listen to his teachings. These were very

much in the same line as those of modern Spirit-

ualists, he promising to procure them communi-
cation with the spirits of deceased friends. He
advocated peace and refused to allow any refer-

ences in their ceremonies to warlike subjects.

The ghost dance is held at night, men and wo-
men joining hands and circling around, singing

the ghost songs, which are principally chants in

the form of messages from their spirit friends.

Sometimes the participants appear to fall into

a trance, during which they are supposed to com-
mune with residents of the other world. The
Sioux outbreak of 1890-1 was due indirectly to

the ceremonies of this dance and the United

States government sought to suppress it. Since

that time no trouble has arisen, though it is still

practised by the Indians. See Indi.\ns.

Ghost-moth, a British nocturnal swift-

moth (Hcpialus humt<li), so called from the

male being white and hovering in the twilight

over one spot (often in churchyards), where the

female, which has gray posterior wings and red-

spotted anterior wings, is concealed. The cater-

pillar feeds on the hop and allied plants, and
often does considerable damage to the first-

named. See Swift-moths.

Ghosts. The belief that the spirits of the

departed are occasionally presented to the sight

of the living, has existed in all ages and coun-
tries, and usually declines only when a people

has advanced considerably in the knowledge of

physical conditions and laws. We can under-

stand the inability of the primitive man and the

savage to realize death. The memory of the de-

ceased lends power to call up his appearance.

The primitive man does not observe accurately

the distinction between fact and fancy— between
what is seen in dream and what is seen in reality.

(See Dre.\ms.) The belief that man has a soul

capable of existing apart from the body it be-

longs to, and continuing to live, for a time at

least, after that body is dead and buried, fits per-

fectly in such a mind with the fact that the

shadowy forms of men and women do appear to

others, when the men and women themselves are

at a distance, and after thty are dead. We call

these apparitions dreams or phantasms, accord-

ing as the person to whom they appear is asleep

or awake ; and when we hear of their occurrence

in ordinary life, set them down as subjective pro-

cesses of the mind. Among the less civilized

races, the separation of subjective and objective

impressions, which in this, as in several other

matters, makes the most important difference be-

tween the educated man and the savage, is much
less fully carried out. The Dyaks regard dreams

as actual occurrences; and many savage races

believe that dreams are incidents which happen
to the spirit when it is wandering from the body.

In sleep, the soul is supposed to leave the body
and travel about. The man who fancies he sees

at night the figure of a friend, or of an enemy,
supposes he sees this dreamer's wandering soul.

Among primitive races there is a superstitious

objection to rousing a sleeper, lest he should

awake before his soul has had time to return to

the body. Death is regarded as another form of

sleep; and during that sleep the spirit is wan-
dering, and when wandering, may be met. See
Sleep.

Witchcraft, necromancy, has always been in-

timately connected with the spirits of the dead,

and this is regarded as the parent of all religious

worship. The savage man fears the dead and
seeks to propitiate them, and gradually forgets

that the ghosts are those of ancestors, and con-

siders them as demons, a separate order of spir-

its ; and later, as he advances in intelligence,

these demons cease to be altogether demoniacal,

and become gods. Be that as it maj', it is cer-

tain that the propitiation and even worship of

the dead has formed an integral part of all prim-

itive religions, and has maintained its hold
among the more ignorant after it has ceased to

affect the more educated.

The fear of seeing something often so daz-

zles and bewilders the visual organ, that it sees

the things that were feared. This accounts for

many stories of the sight of apparitions in

haunted houses. A. crime is supposed to have
been committed in some old house, and super-

stition believes that the spirit of the murderer or
of the murdered person cannot rest. Whoever is

nervous and timid, and visits this house at night,

is predisposed to see the wandering spirit, and
the fear that is present deprives the judgnient of

its power of taking accurate observations of

what really is seen, and so superinduces a lax

condition which is ready to be deceived. There
may be conditions of body which allow of a

sight beyond what is given to most, as it is cer-

tain that beasts see and scent and hear what our
own faculties fail to perceive. But what we in-

sist on is, that the greatest caution should be ex-

ercised in receiving stories of apparitions, and
the utmost care taken to investigate every case

of apparent spiritual manifestation. Before we
can admit that there are genuine cases of ghosts

having been seen, we must be satisfied that the

observer was in full possession of his faculties,

that his attention was on the alert, that he was
capable of judging between subjective and ob-

jective presentments, and that he was healthy in

mind and body.

In 1882 a Society for Psychical Research was
founded in London for the scientific and syste-

matic investigation of reported apparitions, clair-

vo.vance, haunted houses, hypnotism, thought-

reading, and spiritualistic phenomena; it pub-

lishes regular reports of its investigations.

The subject of ghosts is treated from other

and various view points under App.mutions, and

the reader is also referred to Spiritualism and
Witchcraft, and the following works: Brew-

ster, 'Natural Magic> (1832); Ingram,

'Haunted Houses' (1884); Myers, 'Phantasms

of the Living* (1886); Owen, 'The Debatable

Land' (1874); Stead, 'Real Ghost Stories'

(1891).
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Ghosts, a powerful play by Henrik Ibsen
(i88i), giving dramatic embodiment to the mod-
ern reaHzation of heredity. Ibsen, treating this

subject on its tragic side, considers the case of

the darker passions as they are handed down
from father to son. It is a Greek tragedy trans-

lated into the littleness and barrenness of mod-
ern life. 'Ghosts' is perhaps the most remark-

able of Ibsen's dramas in its searching judgment,

its recoenition of terrible fact, its logical follow-

ing of the merciless logic of nature.

Ghuri, goo're, an Asiatic dynasty who had-

the seat of their empire in the country of Ghur,
and ruled over Persia, Afghanistan, northern

Hindustan, and Transo.xiana. Ghur first appears

in history in connection with Mahmud of Ghazni
and his son Masaud, the latter of whom subju-

gated the region in 102a. About a century later

Malik Izzuddin made himself ruler of all the

Ghur countrj'. His son, Alauddin Jahansoz (the

Burner), fell upon Ghazni, and burned it to

the ground. This prince's nephews, Ghiyassuddin
and Muizuddin, established their power in Kho-
rasan and Ghazni. The latter, crossing the Indus,

then conquered successively the provinces of

Multan (1176), Lahore (1186), and Ajmere
(iigo), and, in the course of the next six years

all Hindustan as far south as Nagpur and east

to the Irawaddy. On the death of Muizzuddin
the Indian states asserted their independence, the

power of the Ghuri being confined to Ghur, Seis-

tan, and Herat. This last feeble remnant was
taken from them by the Shah of Kharezm about
1215. Some 30 years later the Ghur princes man-
aged to revive something of their former power
at Herat, which they retained by sufferance from
the Mongols down to 1383, when the city was
captured by Timur, and the Ghur sovereignty

came to an end.

Ghurkas, goor'kaz, Gurkahs, or Goorkhas,
a tribe of northern India, named from the village

of Ghurkas in Nepal, formerly the capital of the

Ghurkas, before the formation of the present

kingdom of Nepal. The Ghurkas are the moun-
taineers of Nepal, and speak a Sanskritic lan-

guage. The IMohammedans drove them out of

Rajpntana, and they migrated to Nepal, of which
they took possession in 176S. When the English
first invaded India, the Ghurkas were formidable
opponents, but are now most friendly. A large

number of them are in the Anglo-Indian army,
chiefly in the infantry, as they have no regard

for the cavalry service. Besides their rifle they

carry a formidable short-bent sword called a

koorkree, with the eJge on the inside of the

bend, with which at close quarters they do dread-

ful execution. See Nepal.

Giacomotti, Felix Henri, fa-leks 6h-re
zha-ko-mo-te, French artist : b. Quingey,
Doubs, 19 Nov. 1828. He was a pupil of Picot

at the Beaux-Arts. Paris ; obtained the Grand
Prix de Rome in 1854; established his studio at

Paris in 1861, and painted numerous subjects

from mytholog}', religious works, and portraits.

Among his canvases are: 'Centaur and Nymph* ;

'Christ Teaching in the Temple* ; 'The Mount
of Calvary.' He also executed a fresco for the

ceiling of one of the salons of the Luxembourg
representing the apotheosis of Rubens and
painting.

Giant Cells, in pathologj', a form of large
cells many times the size of the cells of the body

with which they are associated. They very fre-

quently have a large number of nuclei, sometimes
as many as 100 or more. It is supposed that

giant cells originate from a lack of cell-division,

rather than by a coalescence of a number of
small cells. Many giant cells are found in the
neighborhood of active growing tissue, asso-

ciated with infectious disease processes, such as
tuberculosis and carcinoma. It is thought that

the function of giant cells is protective.

Giants, people of extraordinary stature.
History, both sacred and profane, makes men-
tion of giants. The first mention of giants in

the Bible is in Gen. vi. 4. where the Hebrew
word used is nephilim, a word which occurs in

only one other passage, where it is applied to the
sons of Anak, who dwelt about Hebron, and who
were described by the terrified spies as of such
size that compared with them they appeared in

their own sight as grasshoppers. A race of
giants called the Rephaim is frequently men-
tioned in the Bible. In Gen. xiv. 5, and xv. 20,

they appear as a distinct tribe, holding posses-
sions in Canaan. At the period of the conquest
of Canaan, Og, king of Bashan, who had a bed-
stead 9 cubits long, is said to have remained
alone of this tribe, but this must be taken to

mean alone on the east side of Jordan ; for giants,

who were probably of the same stock, are subse-
quently mentioned as living about Mount Eph-
raim (Jos. xvii. 15) and among the Philistines

(2 Sam. xxi. 18). Goliath, who measured 6
cubits and a span, and who was slain by David,
is the most celebrated of the giants mentioned as
living among the Philistines. The other races of
giants who are mentioned in the Bible (besides
the sons of Anak already referred to) are the
Emim, who occupied the country afterward held
by the Moabites, and the Zuzim (a branch of the
Rephaim), who lived on the east side of the

Jordan, between the Arnon and the Jabbok. In
Deut. ii. 20 they are said to have been called by
the Ammonites, who conquered them, Zamzum-
mim.

The giants of Greek mythology are believed
by some to represent the struggle of the elements
of nature against the gods, that is, against the
order of creation. They were said to have
sprung from the blood of Uranus, which fell into

the lap of Ge (the earth). Their mother, indig-

nant at the banishment of the Titans into Tar-
tarus, excited them to revolt against the gods.
They hurled mountains and forests against
Olympus, disdaining the lightnings of Zeus. An
oracle having declared that the gods could not
conquer except by the assistance of a mortal,
Athene called Heracles to their aid. He slew
Alcyoneus and Porphyrion, the most formidable
of the giants. Apollo and Heracles shot out the
eyes of Ephialtes ; Dionysus slew Eurj-tus with
his thyrsus ; Hecate and Hephaestus killed Cly-
tius with clubs of hot iron ; Poseidon hurled a
part of the island of Cos on Polybotes ; Athene
buried Enceladus under the island of Sicily, and
flayed Pallas, and made a shield of his skin. The
remainder perished under the hands of other
deities by the thunderbolts of Jupiter or the ar-

rows of Heracles. This fable perhaps indicates

volcanic eruptions, for which the Phlegrsean
fields, where the chief scene of this struggle is

placed, and where the two principal giants wi^
born, were remarkable. Cos and Sicily, whicl;
figure in this fable, are also volcanic. Ovid has
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described the war of the giants in the beginning

of his 'Metamorphoses.*
Giants figure rather largely in Celtic and

Scandinavian mythology and legends. In the

legends of the Irish there are the two giants,

Fingall or Finn MacCuinhal and his son Ossian.

The giants of the Welsh are familiar to every

one through the achievements of Jack the

Giant Killer, the representative of the Scandina-

vian Thor, the destroyer of Skrimmer, and the

Swiss giants.

The following are regarded as authen-

tic instances of giant stature : In the

time of Augustus there were to be seen

in the Horti Sallustiani at Rome, the

bodies of a giant, Posio, and a giantess, Se-

cundilla, each lo feet 3 inches high. In the reign

of Claudius, an Arabian giant named Gabbaras,

9 feet 4 inches high, was exhibited at Rome. The
Emperor Maximin, a Thracian, was nearly 9 feet

high. A Jewish giant, about 10 feet high, is rnen-

tioned by Josephus. Long Mores, an Irish giant,

of the time of Edward III., was 6 feet 10^
inches high. Queen Elizabeth's Flemish porter

was 7 feet 6 inches; and J. Middleton, or the

Child of Hale, born in 1578, attained the height

of 9 feet 3 inches. C. Munstcr, a yeoman of the

guard in Hanover, who died in 1676, was 8 feet

6 inches high; and Cajanus, a Swedish giant,

about 9 feet high, exhibited in London in 1742.

C. Byrne, who died in 1783, attained the height

of 8 feet 4 inches ; and Patrick Cotter O'Brien,

a native of Kinsale, who lived about the same
time, was 8 feet 7^ inches. In 1884 died Pauline

Wedde (called Marian), a German giantess, over
8 feet 2 inches at the age of 18; and in 1887 Josef
Winkelmaier, an Austrian, 8 feet 9 inches, aged
22. Anna Swan, a native of Nova Scotia, above
8 feet high ; her husband, Capt. Bates, a native

of Kentucky, of the same height ; Chang-\vu-gon,
the Chinese giant, 7 feet 9 inches high ; and
Feeder Machow, a Russian, 7 feet 9 inches, who
as late as 1900 were living in retirement, after

many years of public exhibition.

Giant's Causeway, Ireland (deriving its

name from a legend that it was the commence-
ment of a road to be constructed by giants

across the channel to Scotland ). a natural pier or
mole of columnar basalt, iirujccting from the
north coast of Antrim, Ireland, into the North
Channel, 7 miles northeast of Portrush. It is

part of an overlying mass of basalt from 300 to

SOD feet in thickness, which covers almost the
whole county of Antrim, and the eastern part of
Londonderry. It is exposed for 300 yards, and
exhibits an unequal pavement, formed of the
tops of 40,000 vertical closely fitting polygonal
columns, which in shape are chiefly hexagonal.
The diameter of the pillars varies from 15 to 20
inches. Each pillar is divided into joints of un-
equal length, the concave hollow at the end of
one division fitting exactly into the convex pro-
jection of the other. The rock is compact and
homogeneous, and is somewhat sonorous when
struck with a hammer. The Giant's Causeway
is itself formed of three causeways, the Little,

Middle or Honeycomb, and the Grand Causeway.
On the Little Causeway may be seen an octagon,
pentagon, hexagon, and heptagon all together;
on the Middle Causeway is the famous Wishing
Chair, with two arms and a back, on a platform
where the columns rise to a height of about 10
feet. On the Grand Causeway arc pointed out

the Lady's Fan, an exact arrangement of five

perfect pentagons surrounding a heptagon ; the
Keystone of the Causeway— a sunk octagon;
and the single triangle. At the starting point is

the Giant's Loom, an imposing row of columns
30 feet high, each intersected by about 30 joints

;

to the left is the Giant's Well, to the right the
Giant's Chair.

Gibara, gc-ba'ra, Cuba, a seaport on the
northern coast of Santiago province. It has a
fine harbor protected by a fort at the entrance.

There is a military hospital here. Pop. 6,841.

Gibbes, Robert Wilson, American scien-

tist and historian: b. Charleston, S. C, 8 July
1809; d. Columbia, S. C, 15 Oct. i8()6. He was
graduated from South Carolina College in 1827,

from the Medical College of South Carolina in

1830. In 1827-35 was assistant professor of chem-
istry, geology, and mineralogy in the South Caro-
lina College, and in the Civil War was surgeon-
general of South Carolina. His contributions to

science appeared in the 'Journal' of the Acad-
emy of Natural Science, and other learned publi-

cations. His paper on 'Typhoid Pneumonia*
('American Journal of Medical Sciences,* 1842)
was the first to urge the substitution of stimu-
lants for the knife in the treatment of that dis-

ease. He published: 'Documentary History of
the American Revolution' (1853 ct. scq.).

Gibbet, jib'et, a gallows, formerly in use
in Europe, on wliich the bodies of criminals who
had been guilty of particularly atrocious crimes
were ruspendcd after execution, encased in an
!• )n frr.nic, near the spot where the crime w.-iS

committed.

Gibbon Gi'bon, Edward, English histo-

rian; b. Putney, Surrey, 27 .\pril (.May 8) 1737;
d. London 16 Jan. 1794. He was the eldest sou

of l'2dward Gililx)n and Judith Porten. The
family was originally Kentish and Gibbon gives

some extended account of its origin in his

justly celebrated 'Memoirs.' He there erred,

however, as he suspected before the close of
his life, in tracing the connection to Robert
Gibbon of Rolvenden. He was really descended
from Thomas Gibbon of West Cliffe, a younger
brancli of the family. It is significant that the

arms of this younger branch, rather than that

( f the Rolvenden Gibbons, appears on the Gib-

bon bookplate, perhaps one that his father had
used before him.

Gibbon's father was a care-free, pleasure-lov-

ing gentleman. He married against his fath-

er's wi.-'.ies and lost thereby a large share of
an ample fortune. He lost still more in the

expensive pleasures of the mid-eighteenth cen-

tury, in which he took a too active part. His
public life was limited to sittings in two parlia-

ments as a Tory, and to an aldermanship of
the city of London for a few months. After
some ten years of married life Gibbon's mother
died and his father, deeply mourning his loss

but also deeply in debt, retired to Buriton and
the quiet life of a secluded country gentle-

man.
Gibbon's grandfather was a man of more

force of character. The son of Matthew Gib-
bon, linen-draper of London, he. became an
unusually successful business man. He con-
tracted to clothe King William's troops in

Flanders. He was made one of the commis-
sioners of customs, and was commended by
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Lord Bolingbroke for his exceptional knowl-
edge of the trade of England. He became a
director of the ill-starred South Sea Company,
only to lose the labors of 30 years in the crash
of 1720. Yet before his death, 16 years later,

he amassed another fortune, almost, if not
quite, as large as the first.

The future historian was a sickly child whose
life was often despaired of. The famous prac-
titioners of the time were frequently called to

attend him. Fortunately, in addition to a
mother's care, he had the loving devotion of
her maiden sister Catherine, to whom he ac-

knowledges that he owed his life. He was
taught at home, partly by a domestic tutor,

until almost nine, when he was sent to the
school of Dr. Wooddeson at Kingston-upon-
Thames. Here he remained some two years
"reviled and buffeted" as a Tory, yet gaming
an elementary knowledge of Latin "at the ex-
pense of many tears and some blood." But the
precocious boy was gaining more from his

"early and invincible love of reading," which
was encouraged by his cultivated and judicious

aunt. Of her he says, she was "the true mother
of my mind as well as of my health." He
thus read Pope's 'Homer,' the 'Arabian
Nights,* Dryden's 'Virgil,' Ovid's 'Aletamor-
phoses,' besides "many English pages of poetry

and romance, of history and travels." Gibbon
was next sent to Westminster School, which
his father had attended before him. This was
the easier because his aunt, who had been left

dependent by the bankruptcy of her father, now
took charge of one of the homes for the boys
and could still care for him. Yet his bodily

afflictions sadly interfered with his studies. He
was finally transferred to Bath, and then to the

house of a physician at Winchester. In his

15th year Gibbon's health wonderfully im-
proved, and after a few ineffective weeks in

the home of Rev. Philip Francis at Esher, Sur-
rey, he was quickly transferred to Oxford,
where he became a gentleman commoner of
Magdalen College in April 1752.

Even before this time the genius of the fu-

ture historian had asserted itself in the char-

acter of his reading. Some 20 volumes octavo
of a 'Universal History' were devoured by
the mere boy as they appeared. He then took
up individual work? on ancient or modem
times, ranging through a vast number with
great rapidity. It was Echard's 'Roman His-
tory' that first led him to the period he was
later to make his own. From this he extended
his reading to the mediaeval age of Europe
and, before he was 16, had exhausted all Eng-
lish sources in his favorite field. While he
was yet to make himself the authoritative

scholar, he already showed that marvelous
ability in acquiring historical knowledge that

marked his later manhood.
This remarkable self-education may be em-

phasized the more because Gibbon was soon to

experience the inadequacy of university train-

ing in his time. He entered Oxford before he
was 15 years old. Yet he soon found that reg-

ular tasks were not enforced, that absence from
the university was not noticed, that folly and
even vice were not restrained. Though un-
usually fond of reading, as we know, he fell

into idleness and the mild, if expensive, pleas-
lire of travel. Only in the long vacation did he

again read assiduously, and begin his first in-

dependent work, an essay on the 'Age of
Sesostris.' Under such circumstances it is not
strange that Gibbon so severely arraigned the
university in his 'Memoirs': "To the Univer-
sity of Oxford I acknowledge no obligation.

. . . I spent 14 months at Magdalen Col-
lege ; they proved the 14 months the most idle

and unprofitable of my whole life."

Yet Gibbon's mind was not wholly inactive

at this time. The key of Magdalen library had
been delivered to him and he was soon tempted
by what he had heard of Middleton's 'Free In-

quiry' (1749) as a dangerous book. Strangely
enough he was repelled by the scepticism and
led to consider seriously the claims of the

Catholic Church. Falling in with a student who
was already a Catholic, he was furnished with
Catholic books and by boyish dependence on
his own reason was led to embrace the faith.

Not realizing the full consequences of his act

he asked admission to the Catholic Church in

June 1753. His father, to whom he wrote at

once, unwisely disclosed the young man's con-
version to the authorities at Oxford, and he
was forever excluded from the university.

The course taken by Gibbon's father in these
unusual circumstances was to have more than
one important effect on the historian's life. He
was sent to Lausanne, Switzerland, to the home
of a Protestant pastor, who became his tutor
and guardian. Here he remained almost five

years, pursuing a regular and valuable course
of instruction with pastor Pavilliard. Through
the same instrumentality and his own reflec-

tions he again became a Protestant. He also
learned French as a native, thus commanding
another important literature. He acquired a
thorough acquaintance with Latin and a begin-
ning in Greek. He carried on with growing
maturity his historical reading. His keenness
for intellectual pursuits led him to correspond-
ence with several European scholars, and he
once visited and was received by Voltaire. So
valuable were these years that Gibbon put the
highest estimate upon them: "Such as I am,
in genius or learning or manners, I owe my
creation to Lausanne."

Nor must one other episode of those years be
forgotten. At Lausanne the young Gibbon met
and loved the brilliant and beautiful Susanne
Curchod, daughter of a Swiss clergyman. The
affection was sincere on both sides. But the
engagement was conditioned on the approval of
Gibbon's father, on whom he was dependent,
and that approVal was promptly refused on his
return to England. Under these circumstances
Gibbon did what many another young man of
his country has since done. He "sighed as a
lover," he "obeyed as a son." And if the fail-

ure of marriage was harder for the daughter
of the poor Swiss clergyman, she was consoled
not many years after with what proved a more
remarkable match. She became the wife of
Necker, afterwards French minister of finance,
and the mother of ^ladame de Stael.

Before leaving Switzerland Gibbon had begun
his first published work, his 'Essay on the
Study of Literature.' It was written in bis
adopted language and was the result of his
classical studies, with which it especiallv dealt
It was completed in the vear of his return to
England, though not published until 1761. Then
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it gained some recognition on the continent,

where it was republished the following year.

In England it was little noticed, lliough a trans-

lation was finally made.
Gibbon returned to England in 1758. As he

had taken up no protession he was still depend-
ent for the next 12 years upon his father's

bounty. Two years and a half of this time

{1760-62) he spent as captain in the South
Hampshire militia, the result of a wave of mili-

tary enthusiasm which had swept England on
a threatened invasion by the French. This
largely withdrew him from historical studies,

but he acknowledges that these years again

made him an Englishman and tliat the military

experience had "not been useless to the his-

torian of the Roman Empire." Every vacation,

too, was spent with his beloved books, and he

meditated for treatment several historical sub-

jects, among them the life of Raleigh, the lib-

erty of the Swiss, and a history of the republic

of Florence.

As soon as he was freed from the militia,

Gibbon hastened to the continent to complete
his education by travel and study. In this he
spent another two years and a half, at Paris,

Lausanne, and in an extended Italian tour.

Everywhere he was reading as well as seeing,

so that it is not strange that on this tour hj

should finally have chosen the subject of his

life work. The resolution was taken in Rome
as he sat musing in the evening, while the

Franciscan friars "were singing vespers in the

temple of Jupiter on the ruins of the capitol."

It was 15 Oct. 1764, and Gibbon had about half

completed his 28th year.

Yet the great work could not be immediately
begun. Gibbon was still dependent. At home
he could not be master of his time. In Lon-
don he could not use his books. Other plans

also intervened in the five years following his

second return to England (1765). His friend

Dcyverdum visited him and with his assistance

Gibbon undertook the history of the Swiss,

writing it also in French. But the historian

was unacquainted with German and far from
the Swiss archives, so that the first book of

his projected work was finally .committed to

the flames. Then Gibbon assisted his friend in

the 'Memoires Litteraires de la Grand
Bretagne,* which were published in 1767 and
1768. In 1770 he also printed anonymously his

'Critical Observations on the Sixth Book of

the .-Eneid,' a brilliant and conclusive answer
to a theory of Warburton in his 'Divine Le-
gation of Moses.'

Meanwhile the historian had begun the more
serious study of his Roman subject in 1768,

after the failure of the Swiss project. Two
years later he was left independent at his fath-

er's death, and establishing himself in London
in 1772 he began the composition of his 'His-

tory of the Decline and Fall of the Roman Em-
pire.> On the death of Goldsmith (i774~> he

was made professor of history at the Royal

.'\cademy. The saine year he was elected to

Parliament, "at the beginning of the memorable
contest between Great Britain and .America."

Yet he was to attain fame not by tongue but

by pen. Silent in the House of Commons he

snrang at once into oublic esteem when the

first volume of his 'History' issued from the

press in 1776. The first impression was soon

exhausted. A second edition was sold and a
third printing within a year. " ^Iy book," he
says, "was on every table, and almost on every
toilette ; the historian was crowned by the

taste or fashion of the day, nor was the general

voice disturbed by the barking of any profane
critic." The lasting fame of the author was
once for all established.

From the publication of the first volume of
the "Decline and Fall' to the issue of the last

three 1 1788) is a period of 12 years, the whole
period of collecting materials and composition
covering two decades. Of these 12 years the

first seven were the most active. After the

first enthusiasm for his 'History* had sub-
sided, a storm of clerical criticism burst uoon
his treatment of the growth of Christianity in

the early centuries. This he did not at first

answer, but when his good faith was attacked
he at last replied in a 'Vindication* (1779;. In
the same year he prepared a state paper, the

'^lemoire Justicatif,' against the French course
in relation to the .American war. He was also

made one of the Lords Commissioners of
Trade. In 1781 he published the second and
third volumes of the 'Decline and Fall.' The
following year he lost his scat in Parliament
and his place as Lord Commissioner, and
though some offers were made of other public
positions he never again took part in public
life.

Gibbon now resolved on an unusual move
for an Englishman. While by no means a poor
man, he thought his income insufficient for Eng-
lish life. He therefore decided to remove to

Lausanne and unite his establishment with that
of his friend Deyverdun. To his friend and
the place he was bound by ties of early affec-

tion. He could live well in Switzerland and
yet save money. He could complete his 'His-
tory' and return to England at the age of 50
a comparatively rich man. So he explained his

purposes, and he finally settled in his new home
in 1783. Four years later he returned to Eng-
land with the last three volumes of the 'De-
cline and Fall,' which were published on his

birthday, 1788. -After a year in England, how-
ever, he went back to Switzerland, fully satis-

fied with his foreign residence. Deyverdun
died in 1789 but he still clung to his adopted
country.

He was now to undertake the one other im-
portant literary work of his lifetime. In the
year of the publication of his 'History' he be-

gan the celebrated 'Memoirs' which have de-
lighted the world for more than a century. On
these he was engaged at intervals for the next
si.x years, and he left si.x different sketches
covering more or less fully different portions

of his life. The 'Memoirs' were finally

printed in 1796 with the 'Miscellaneous
Works' of the historian, edited by Lord Shef-
field. The manuscripts remained in the pos-

session of the Sheffield family for a century,

when they were deposited in the British

museum and the whole of the six partial

sketches were published. Then it was seen that

Lord Sheffield had taken unusual liberties with
Gibbon's autobiography, though preserving
much the larger part of the sketches not over-
lapping.

In 1793 Gibbftn hastened to Endand on the
death of the wife of Lord Sheffield, his inti-
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mate friend. During the year he was still full

of plans. He had once hinted a supplement to
his 'History.' He now meditated a series of
biographies of eminent Englishmen. He even
set his hand to a prospectus which should an-
nounce the editing of English historical writers
by John Pinkerton. But all such plans were
to be stayed. A disorder with which he had
long been afflicted led to dropsy, for which
he was treated at different times in the fall of

1793. At last he became rapidly worse at the be-
ginning of the new year and died very suddenly.

Gibbon's fame rests upon his one great un-
dertaking, the 'History of the Decline and
Fall.' It was the most monumental w'ork of
its age, as he was the most erudite historical

student of his time. In his 'Memoirs' Gibbon
hesitates to class himself with Hume and Rob-
ertson, but he is the only one of the three tc

outlive a century of wonderful progress in his-

torical research. It is true some defects have
been found in his famous 'History,' and newer
views of historical development find some omis-
sions. But the century old work has been the

basis for all later research, while it is still

edifed by learned historians instead of being
replaced by labors of their own.

Bibliography.—For the 'Decline and Fall' :

Oxford ed., 8 vols., 1828; ed. by H. H. Mil-
man, 12 vols., 1838-9; by \V. Smith, 8 vols.,

1854-5 ; latest and best by J. B. Bury, 7 vols.,

1896-1900. French, German and Italian trans-

lations appeared in Gibbon's lifetime, Polish,

Greek and Magyar since.

For 'Memoirs': 'Miscellaneous Works,' 2

vols., ed. by Lord Sheffield, 1796; sec. ed., en-
larged to 5 vols., 1814; '^lemoirs,' ed. by
Milman, 1739; 'Letters of Gibbon,' ed. by
Prothero, 2 vols., 1896 ; 'Autobiographies,* ed.

by Murray, 1897; '.Memoirs,' ed. by O. F.

Emerson, 1898 : by G. B. Hill, 1900. Notes on
life in Gentleman's Magazine, Iviii, lix, Ixiv,

Ixvi; Egerton Brydges's 'Autobiography';
Boswell's 'Johnson' ; Walpole's 'Letters' ;

Mme. de Deffand's 'Letters to Walpole' ;

D'Haussonville's 'Salon of Mme. Xecker'
( 1882) ; 'Girlhood of Maria Josepha Holroyd,'
ed. by J. H. Adeane (1896) ; 'Historic Studies
in the Vaud, etc.', by Meredith Read (1897).

Oliver F.-\rr.\r Emerson,
Professor of English, Western Reserve Uni-

versity.

Gibbon, John, American soldier: b.
Holmesburg, Pa., 1827; d. 1896. He was gradu-
ated from the United States Military Academy
in 1847, and after service in the Mexican War
was assistant instructor in artillery in the Acad-
emy 1854-7 and quartermaster 1856-9. He
served in the Civil War and became major-gen-
eral of volunteers and brevet major-general
L'nited States army. In 1891 was retired
from the service. He published 'The Artiller-
ists' Manual' (1859).

Gibbon, a tailless anthropoid ape of the
East Indies, the several species of which con-
stitute the genus Hylobates of the family Simi-
ida. They are nearly allied to the orangs and
chimpanzees, but are smaller, of more slender
form, and their arms are so long as almost to
reach the ground when the animal assumes an
erect posture; there arc also naked callosities on
the buttocks. In general the gibbons are the

lowest among the anthropoid apes, and connect
them with the Old World monkeys by way of the
semnopithecine group. (See Langur.) The
gibbons are inhabitants of forests, their long
arms enabling them to E-s'ing themselves from
bough to bough, which they do to wonderful dis-
tances and with extreme agility. They cannot,
however, move with ease or rapidity on the
ground. The conformation of the hinder ex-
tremities adds to their difficulty in this, while
it increases their adaptation to a life among the
branches of trees, the soles of the feet being
much turned inw-ard. None of the gibbons are
of large size, averaging about three feet tall.
Eight or ten species are named in the books, but
probably increased knowledge will reduce this
number. One, the siamang (//. syndactyliis)
has the second and third digits of the hind limb
partly united, and the hair of the upper arm
pointing downward, while that on the forearm
grows upward. It is a native of Sumatra, and
has been set apart as the type of a separate genus
(Siamanga) by some naturalists. The other
species have the digits mostly free; they are
natives of Cambodia, the Malay Peninsula, Su-
matra, and Java, and are known as lars, hoolocks,
agile gibbons, white-handed gibbons, etc., but
are much alike. One species is called "wow-
yvow" in imitation of the howling cry that
is characteristic of all. Consult Cassell's and
the Royal 'Natural Histories,' and Hartmann's
'Anthropoid Apes' (18""

Gibbons, Abigail (Hopper), American phi-
lanthropist : b. Philadelphia 7 Dec. 1801 ; d. New
York 10 Jan. 1893. She was daughter of Isaac
T. Hopper (q.v.) and wife of James Sloan Gib-
bons (q.v.). She taught in Philadelphia and
New York, in 1845 assisted in founding the
Women's Prison Association, and was also a
founder of the Isaac T. Hopper Home for dis-
charged prisoners. In the Civil War she was
active in Federal hospitals and camps. It was
chiefly through her instrumentality that the New
York State reformatory for women and girls
was established by the legislature.

Gibbons, Grinling, English sculptor and
wood-carver: b. Rotterdam 4 April 1648; d. Lon-
don 3 Aug. 1721. In 1671 Evelyn found him at
Deptford carving on wood Tintoretto's 'Cruci-
fixion'

; and on Evelyn's recommendation he was
appomted by Charles II. to a place in the Board
of Works, and employed in the ornamental carv-
ing of the choir of the chapel at Windsor. His
works display great taste and delicacy of finish,
and his flowers and foliage have almost the light-
ness of nature. For the choir of St. Paul's, I^n-
don, he executed the foliage and festoons, and
those in lime-tree which decorate the side
aisles. At Chatsworth, at Burleigh, at South-
wick, Hampshire, and other mansions of the
English nobility, he executed an immense quan-
tity of carved embellishment; the ceiling of a
room at Petworth is regarded as his chef
d'ccuirc. He also produced several fine pieces
in marble and bronze. Among these are the
statue of James II., Whitehall ; the base of the
statue of Charles I., at Charing Cross ; and that
of Charles II., at the Royal E.xchange.

^
Gibbons, James, American cardinal: b.

BaUimore. Md.. 23 July 1834. When very young
he was taken by his father to Irelan^i to be ca&
cated. He returned to America m 1853 and re-
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sided in New Orleans until 1855, when he ma-
triculated at St. Charles College, near EUicott

City, Md., where he was graduated with distinc-

tion in 1857. He then pursued his theological

course at the Seminary of St. Sulpice and at St.

Mary's University, Baltimore. On 30 June 1861

he was ordained a priest, hir first mission being

at St. Patrick's Church, Baltimore, where he was
assistant, fransferred to St. Bridget's Church,
Canton, he ministered to a small congregation

till 1865, when .\rchbishop Spalding made him
chancellor of the archdiocese and his private

secretary. The second plenary council at Balti-

more, 1866, made him its assistant chancellor,

and in August 1868 he was consecrated titular

bishop of Adramyttum in partibus inMeliutn and
first vicar-apo.stolic of North Carolina, erected

by bull of His Holiness, Pius IX., dated 3 March
1868. He found three churches, two priests, and
about 1,000 Roman Catholics scattered over the

entire State. He opened a school, which he per-

sonally conducted ; built si.x churches ; intro-

duced into the vicariate the Benedictine order

at Belmont, Gaston County, where Mary Help
abbey was later erected ; established the Sisters

of Mercy and built for them a school for whites

and one for negroes in Wilmington. He made
the personal acquaintance of every adult Roman
Catholic in the State, and met them at their

homes, traveling from the seaside to the moun-
tains, up and down the State, that none should

be neglected. After four years he was translated

to the see of Richmond in 1872. Here he erected

five churches, St. Peter's Academy in charge of

the Xaverian Brothers, and St. Sophia's home
for old people in charge of the Little Sisters of
the Poor, i: Richmond, Va., and parochial

schools in Petersburg and Portsmouth, Va. ; and
enlarged St. Joseph's female orphan asylum,
Richmond, Va. In 1877 Archbishop Baylcy
asked to have Bishop Gibbons appointed his co-

adjutor, and on the death of Archbishop Bayley
in October of that year Bishop Gibbons became
archbishop of Baltimore, the highest ecclesias-

tical dignitary of the Roman Catholic Church
in the United States. He headed the delegation

of American prelates who visited Rome in 1883
to represent the affairs of the Church in the

United States :.t the Vatican, and to outline the
work of the third plenary council, to meet in

1884. Pope Leo XIII. appointed Archbishop Gib-
bons to preside over the council. In directing the

proceedings of the council he co-operated in the

enactment of many important new decrees, made
necessary by the progress and development of

Catholicism in America ; and these acts and de-

crees were, after mature deliberation, approved
by the ecclesiastic"l authorities. Leo XIII. ex-
pressed his approval of the action and course of
Archbishop Gibbons and created him cardinal

7 June 1886, and on 30 June 1886 Archbishop
Kenrietr of St. Louis, representing the Pope,
bestov.-e'J the insignia of his office upon the

newly made cardinal. Cardinal Gibbons sailed

for Europe the next year to receive the apostolic

benediction and to be admitted to membership
in the college of cardinals, the 25th in succes-

sion. While in Rome he interpreted to the Pope
the democratic spirit of American Catholicism

in respect lO the labor organizations in the Uni-
ted States and the exact relation existing be-

tween the employers and the employed. He was
installed as pastor of *''s titular church 23 March

1887. and was assigned to the Church of Santa

Maria in Trastevere, a church of great antiquity,

on the Tiber. He returned to America in No-
vember 1887; on 24 May 1888 laid the corner-

stone of the Catholic University, Washington,
D. C, and dedicated the divinity building 13

Nov. 1889. Cardinal Gibbons has been chan-
cellor of the University since its foundation.

In November 1888 he celebrated at Baltimore
the centenary of the founding of the Catholic

hierarchy in the United States, subsequently

convening a congress of Catholic laymen, the

first ever held in the United States. Cardinal
Gibbons is president of the Bureau of Catholic

Indian Missions, and is the first American car-

dinal to take part in the election of a pope. A
model Churchman, he is also a typical American
citizen, loyal, progressive, and public-spirited.

He has published: 'Tlie Faith of Our Fathers'

(1876; 58th ed. 1903) ; 'Our Christian Heritage'

(1889): 'The Ambassador of Christ' (1896);
etc. The archdiocese 01 Baltimore now (1905)
has a Catholic population cf 250,000; 396 priests;

261 churches; 95 parochial schools; 3 univer-

sities ; 2 diocesan seminaries ; 6 hospitals, and
other charitable and educational institutions.

Gibbons, James Sloane, American banker:
b. Wilmington, Del., I July 1810; d. New York
17 Oct. 1892. He early became a strong aboli-

tionist, and in 1863 his house in New York was
sacked by a mob, during the draft riots, because
he had illuminated it in honor of Abraham Lin-
coln. His fame rests chiefly on his patriotic

song, which was very popular during the Civil

War, <We are Coming, Father Abraham, Three
Hundred Thousand More.'

Gibbs, Alfred, .\merican soldier: b. Suns-
wick, L. I., 22 .April 1823 ; d. Fort Leavenworth,
Kan., 26 Dec. 1868. He was graduated from the

United States Military Academy in 1846, served

in the mounted rifles during the Mexican War,
was brevetted captain, and until 1861 was em-
ployed in frontier and recruiting service. He
served in the Federal army during the Civil War
and attained the rank of major-general of volun-

teers and brevet brigadier-general United States

Army. He was mustered out of the volunteer

service in 1866, became major of the Seventh
cavalry in that year, and until his death was sta-

tioned at various Kansas forts.

Gibbs, George, American mineralogist; b.

Newport. R. 1., 8 Jan. 1782; d. Newtown, N.
Y'., 5 Aug 1833 Early becoming interested in

the study of mineralogy, he collected during his

travels in Europe, chiefly by purchase, a very
extensive and valuable cabinet of minerals, the

most extensive at the time that had been brought
together in the United States. This collection

he set up in the public rooms of Yale College,

where it remained without charge from 181T-25.

and in the latter year it was purchased for the

college for $20,000.

Gibbs, James Edward Allen, American in-

ventor: b. I Aug. 1829; d. Rapliine, Rockbridge
County, Va., 25 Nov. 1902. While a young man
the subject of the sewing-machine was called

to his attention, and presently he thought out

the idea of the revolving hook which is the main
feature of the Willcox & Gibbs machine. In all

he took out 12 patents covering the sewing-



HIS EMINENCE JAMES, CARDINAL GIBBONS,

Arclibisliop of Baltimore





GIBBS— GIBRALTAR

machine. The village in which he resided was
named by him when he returned to it in middle
life. The name is from the Greek word which
means "to sew."

Gibbs, Josiah Willard, American philolo-

gist : b. Salem, Mass., 30 April 1790 ; d. New
Haven, Conn., 25 March 1861. He was gradu-
ated at Yale College in 1809, and in 1824 was ap-

pointed professor of sacred literature in the theo-

logical department of Yale College, which he
held till his death. He published a translation

of Gesenius' * Hebrew Lexicon of the Old
Testament* (1824) ; 'Manual Hebrew and Eng-
lish Lexicon,' abridged from Gesenius (1828) ;

•Philological Studies' (1857) ; < Latin Analyst'

(1858), etc., and contributed to the periodical

works of his time numerous important papers
on topics of philology and criticism.

Gibbs, Josiah Willard, American mathe-
matician : b. New Haven, Conn., 11 Feb. 1839; d.

there 28 April 1903. He was a son of the pre-

ceding and was graduated from Yale in 1858.

He was professor of mathematics at Yale in 1871
and held the position at the time of his death.

Thermodynamics was the field in which he
achieved his greatest renown. He was original

in his manner of teaching and extremely suc-

cessful in the class-room. The work that

brought him first into prominent notice was his

treatise on the 'Equilibrium of Heterogeneous
Substances,' published in 1875 by the Connecti-
cut Academy of Arts and Science. His last con-
tribution on this subject was his book in the

Bi-Centennial series at Yale, entitled 'An Ele-
mental' Treatise on Statistical Mechanics,'
wherein he set forth what are likely to be the
foundations of, this branch of science in the
future. In 1881 he began the development of

the Vector analj'sis and applied it to problems
in crystallographj' and to the computation of the
orbits of the planets and comets and also to
problems in the theory of light. His work gave
strong support to the electro-magnetic theor>'

and powerful influence in securing a general
adoption of this theory by physicists.

Gibbsite, gib'zit, a mineral usually occur-
ring in mammillary or stalactitic masses or in-

crustations, or in monoclinic crystals (hydra-
gillite). Its color is usually white, often tinted

with green, yellow or red. Its hardness is 2.5

to 3.5 and its specific gravity about 2.4. It is an
aluminum hydrate, Al(OH)3, containing 28 per
cent of aluminum. It occurs in the Urals, Nor-
way, Brazil and at Richmond. Mass. It was
named after George Gibbs (q.v.).

Gibeah, gib'e-a, the name of several towns
in ancient Palestine, the birthplace of Saul, and
the scene of Jonathan's romantic exploit against
the Philistines.

Gib'el, or Prussian Carp, a European
carp (Cypriiius gibelio) of small size, without
barbels and with a forked tail. It occurs in
England and is good food.

Gib'eon, one of the ancient cities of the
Canaanites, in Palestine, a "great city" of the
Hivites, who at an early stage of Joshua's con-
quests entered into a stratagem to get terms of
peace for themselves. Taking old clothes on
their persons, and dry and moldy bread in their
bags, they professed to have come from a far
country, and proposed an alliance with the
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Israelites, which was accepted by Joshua before

the stratagem was discovered. When the dis-

covery was made, the covenant was strictly

observed, but the Gibeonites were condemned to

be "hewers of wood and drawers of water unto
all the congregation" (Jos. ix. 21). The town
of Gibeon fell afterward to the lot of Benjamin.

It was made a Levitical city, and the Tabernacle
was tran.-iferred there from Nob after .he slaugh-

ter of the priests. The engagement between the

men of Abner and David took place here.

Gibeon has been identified with the modern
El-Jib. A large number of the Gibeonites, who
had made a covenant with Joshua, were mas-
sacred by Saul, for which crime seven of Saul's

sons were delivered up by David to the Gibeon-
ites to be hanged (2 SairL xxi. 1-9).

Gibraltar, ji-bral'tar (Sp. he-bral-tar'), a
town and strongly fortified rocky peninsula at

the southern extremity of Spain, at the
western entrance of the Mediterranean, be-

longing to Great Britain. This remarkable for-

tress, which lies opposite Ceuta in Africa (dis-

tance between Europa Point and Ceuta 145^
miles), and forms the key to the Mediterranean,
is connected with the mainland of Spain by a
low sandy isthmus, the peninsula having the

Bay of Gibraltar on the west, and the open sea

of the Mediterranean on the east. The British

territory has a length of 2^ miles and a greatest

breadth of J4 of a mile, the greater part of it

consisting of "the rock," at the foot of which,
on the north, is a race course, cemetery, etc.

The highest point of the rock is about 1,400 feet

above sea-level. Its north face is almost per-

pendicular, while its east side also presents

tremendous precipices. On the south it is almost
inaccessible, making approach from seaward im-
possible ; the west side, again, although nearly

as rugged and precipitous as the others, slopes

toward the sea ; and here the rock is secured

by extensive and powerful batteries, and other

works rendering it apparently impregnable. The
body of the rock consists of a kind of dense
limestone arranged in beds of 30, 40, and 50
feet in thickness. There are a number of re-

markable caves in various parts of the rock, but

all difficult of access.

Vast sums of money and an immense amount
of labor have been spent in fortifying this cele-

brated stronghold. Numerous caverns and gal-

leries, extending two to three miles in length,

and of sufficient width for carriages, "have been
cut in the solid rock, forming safe and sheltered

communications from one part of the garrison to

another in cases of attack. Along these galleries

are port-holes opening toward the bay or toward
the Spanish territory (betweert which and the

British territorj' there is a strip known as "the

neutral ground") ; while trees, shrubs, and
flowers of various kinds have been planted at

different points, both for ornament and utility.

On the summit of the rock there are barracks,

signal-stations, etc. Of late years the fortifica-

tions have been 'carefully strengthened at every
vulnerable point, and guns of the newest con-
struction have been mounted in them. Gibraltar

has a naval dockyard, and is a victualing and
coaling station of the British naw. Great har-

bor works have for some time been in course
of construction (at a cost of some $20,000,000),

including a large area of sea enclosed by massy
walls, and graving-docks large enough to accom-

I
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modate the largest battle-ships. The materials

have been mostly brought from the cast side

ot' the rock by means of a timnel specially con-
structed for this purpose.

The town of Gibraltar is situated on the

west side of the peninsula, fronting the bay. It

consists of two portions, the North Town and
the South Town, the former being much the

larger and separated from the South Town by
the Alameda Gardens, parade ground, etc. The
principal buildings are the governor's house, the

naval hospital, the civil hospital, the garrison

library (45,000 vols.), the court-house, revenue
offices, remains of an old Moorish castle, and
the barracks. The water for the supply of the

town and garrison is collected in tanks during
the rainy season. Splendid reservoirs for water
have recently been constructed by the govern-
ment. Gibraltar is a free port, and serves as a

valuable entrepot for the distribution of British

manufactures to the neighboring countries. The
administration is vested in the governor, who
is also commander-in-chief of the troops ; and
the settlement is treated as a garrison town,
the power of enacting laws being vested in the

governor alone. All criminal cases are deter-

mined according to the laws of England. New-
comers to Gibraltar are stringently looked after.

Foreigners are permitted to remain during speci-

fied periods only, and on giving the required

security. The population in 1901 amounted to

27,460, including a garrison of 5,349 men. The
permanent residents are of very various origin
— Spanish, Portuguese, Maltese, etc.

The name is formed from the Arabic words
gcbcl al Tarik (tlie height or rock of Tarik),

since Tarik Ibn Zciad, the general of the caliph

Valid, at tlie time of the irruption of the Moors
into Spain (711 A. a, and following years), landed

at the foot of this rock (known as the Calpc

of antiquity and one of the Pillars of Hercules
— Abyla in Africa being the other), where he
founded a strong fortress. About the beginning
of the 14th century it was taken from the Moors
by Ferdinand, king of Castile, but in i,?,33 it was
recovered by them, and was not finally acquired

by the Spaniards till 1462, when it was taken

in the reign of Henry IV. The Dnke of
Medina-Sidonia, who had assisted in gaiiiing it

for the Christians, took forcible possession of

it for himself, and it remained in the keeping

of his family till 1501, when the Spanish sov-

ereign got it into his own hands. The third

duke unsuccessfully tried to recover it in 1506,

by which time the fortress had undergone alto-

gether some half score of sieges. The pirates

of Algiers subsequently made an attack upon
it, but were forced to retire. The German engi-

neer, Speckel of Strasburg. in the reign of the

Emperor Charles V., substituted for the old

Moorish fortifications works in the European
style. In the war of the Spanish Succession

the Spaniards were obliged to surrender this

fortress, 4 Aug. 1704, to the British admiral
Rooke, assisted by a body of troops under Prince

George of Darmstadt.
_
From October 1704 to

April 1705 it was besieged by the Spaniards.

It was secured to Britain by the Peace of

Utrecht in T713. Since this time nothing has
been omitted by Britain to render this fortress,

which forms a bulwark of her Mediterranean
trade, absolutely impregnable. .* s the increasing

value of the place rendered the possession of

Gibraltar more desirable to Spain, the siege of

it was commenced 7 March 1727, but raised upon
the approach of Admiral Wager, with 11 ships
of the line. Spain then offered i2,ooo,ooo sterling

for the delivery of the place, but in vain ; and
by a compact at Seville in 1729 Spain agreed to

renounce all its claims upon it. Still the Span-
iards omitted nothing to prevent all entrance
into the fortress, and to cut it off from the main-
land, by constantly strengthening the lines of
St. Roch and Algeciras. But it was easy to

supply the inhabitants and garrison by sea. In
the war which broke out between Britain and
Spain in 1779 the last attempt was made for the

recovery of Gibraltar. It now underwent the

famous four years' siege from 1779 till 1783,
but was ably and successfully defended by Gen.
Elliot, afterward Lord Heathficld. It was se-

cured to Britain by the Peace of 1783. Since
that time, in the various British and Spanish,
and also French wars, Gibraltar has only been
blockaded on the land side.

Gibraltar of America, Quebec, Canada;
GO called on account of its commanding situation

and its well-nigh impregnable defenses, both
natural and artificial. It is the most securely

fortified city in .America.

Gibraltar of the East, a name given to
Aden, a town and seaport of Arabia. Since

1839 it has belonged to the British, and its

fortifications have been greatly strengthened and
improved. The citadel is built on a rocky
etninence, and is of great strategic importance,

having a position between Asia and Africa like

that of Gibraltar between Europe and Africa.

Gibraltar, Bay of, an inlet of the .Atlantic

formed by the headland of Cabrita and Europa
Point, four miles distant from each other, and
is spacious and well adapted for shipping, being
protected from all the more dangerous winds;
the extrciTie depth within the bay is no fathoms.

To increase the security of the harbor, two moles
have been constructed, which respectively extend
1,100 and 700 feet into the bay. The Spanish
town and port of Algcciras lie on its western

side.

Gibreiltar, Straits of (anciently called

Pillars of Hercules) ; the straits connecting
the Mediterranean Sea with the Atlantic Ocean,
extending from Cape Spartel to Cape Ccuta on
the northwest coast of Africa, and from Cape
Trafalgar to Europa Point on the southwest sea-

board of Spain. They narrow toward the cast,

their width between Europa Point and Cape
Ceuta being only 15 miles, while at the west
extremity it is 24 miles. Length, about 36 miles.

Through these straits a constant current runs

so strongly from the Atlantic that sailing vessels

bound west can pass them only by the aid of

a Levanter, or strong breeze from the east. It

is believed that the waters of the Mediterranean
find an outlet here by means of an under-

current.

Gibraltar Ape or Monkey. .See Barbary
Ape.

Gibson, Charles Dana, American illus-

trator: b. Roxburg, Mass., 14 Sept. 1867. He
studied at the Art Students' League (New
York), became known as an illustrator for

periodicals, particularly for the comic weekly,

'Life,* and through his satirical presentations of

wealthy society attained a wide reputation. He
has published various collections of his drawings.
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Gibson, John, English sculptor: b. near
Conway, Wales, 19 July 1790; d. Rome 26 Jan.
1866. He was the son of a landscape gardener,

and was apprenticed to a wood-carver at Liver-

pool, where he attracted attention by a figure of

'Time,' modeled in wax, which he exhibited at

the age of 18. The patronage of W. Roscoe
(q.v.) assisted him to go to Rome, where he
was cordially received by Canova. On the death
of Canova in 1822 Gibson entered the studio of
Thorwaldsen. In 1836 he was made a royal

academician ; but to the end of his life con-

tinued to make Rome his chief place of resi-

dence. Among his best works are: 'The
Wounded Amazon' ; 'The Hunter and His
Dog' ; 'Hylas and the Nymphs' ; 'Helen' ;

'Proserpine'; and 'Sappho.' The subjects of

most of Gibson's works are taken from classical

mythology, but he was no servile imitator of the
antique ; on the contrary, he exhibited thorough
originality in his treatment, and gave marked
individuality and expression to the goddesses,
nymphs, and heroines of antiquity that proceeded
from his studio. He was the author of one re-

markable innovation, at least in modern sculpture,

that of coloring his figures, and though he be-

lieved to the last that the experiments of this

nature which he made were successful, he never
succeeded in securing the approbation of other
artists for the practice.

Gibson, Randall Lee, American politician:

b. Spring Hill, Woodford County, Ky., 10 Sept.

1832 ; d. Hot Springs, Ark., 15 Dec. 1892. He
was graduated from Yale in 1853, studied law in

Tulane (then the University of Louisiana) and
Berlin, was a sugar planter in Louisiana until

the Civil War, entered the Confederate army
in the ranks, and finally attained the rank of
major-general. Subsequent to the War he prac-

tised law, and having entered public life was
elected to Congress as a Democrat in 1872,

though not seated, was in the House from
1874-^2, and in the Senate from 1882 until his

death.

Gibson, Robert Atkinson, Protestant Epis-
copal bishop : b. Petersburg, \'a., 9 July 1846.

He entered the ministry in 1870, was rector of
Moore Memorial Chapel, Richmond, Va., 1872-8

;

of Trinity Church, Parkersburg, W. Va.,

1878-87; and Christ Church, Cincinnati, 1S87-97.

In November of the year last named he was
consecrated coadjutor-bishop of Virginia, suc-

ceeding to the bishopric on the death of Bishop
Whittle in 1902.

Gibson, Robert Williams, American archi-

tect: b. Esse.x. England, 17 Nov. 1854. He
studied at the Royal .\cademy of Arts, came to

the United States in 1881 and has since practised
his profession in New York. He has designed
many important American buildings, among
which are the Episcopal Cathedral at Albany,
N. Y., and many churches, the Botanical Mu-
seum, New York, and banks at Bufifalo, Albany,
Utica, and elsewhere.

Gibson, William Hamilton, .\merican art-

ist and author : b. Sandy Hook, Conn., 5 Oct.
1850; d. Washington, Conn., 16 July 1896. Many
of his illustrations appeared in the 'Art Jour-
nal' and in 'Picturesque America'; and his
illustrations of books were numerous and popu-
lar. He published: 'Camp Life in the Woods'
(1876); 'Pastoral Days' (1881) ; 'Highways

and Byways' (1883) ; 'Strolls by Starlight and
Sunshine' (i8gi) ; 'Sharp Eyes' (1896;.

Gid, gid, or Staggers, a disease of sheep
caused by a larval tape-worm (Coenurus) in the
brain. See Sheep, Dise.\ses of.

Giddings, Franklin Henry, American
sociologist: b. Sherman, Conn., 23 March 1853.

He was graduated from Union College in 1877,
and engaged in journalism until 1888, when he
became lecturer in political science at Brj'n
Mawr. In 1894 he became professor of sociol-

ogy' at Columbia University. He has written

:

'The Principles of Sociologj'' ; 'The Theory of
Socialization' ; 'The Elements of Sociology' ;

'Democracy and Empire' ; and 'Introduction to
Sociology.' He has greatly aided in systematiz-
ing the facts and theories of his department, and
is distinguished from other modern sociologists
by the emphasis he lays on the "consciousness of
kind" as the distinguishing motive of the social

individual, and one of the chief factors in the
organization of society.

Giddings, Joshua Reed, American states-
man : b. Athens, Pa., 6 Oct. 1795 ; d. Montreal,
P. Q., 27 May 1864. He was admitted to the
Ohio bar in 1820 ; elected a member of its legis-

lature in 1826, and of Congress in 1838, where
he was prominent as an opponent of slavery.

Not only did he predict the tightening of
the slavery chain about the neck of the two
parties, but he foresaw the armed struggle. On
different occasions in different speeches, he
prophesied the Civil War and as a political aboli-

tionist sought to hasten it by using the power of
political organization. In 1861 he was appointed
consul-general to British North America.
Among his works are: 'The Exiles of Florida'

(1858); 'The Rebellion: Its Authors and
Causes' (1864).

Gid'eon (Heb. Feller, Hewer), deliverer
of Israel from the Midianites. These nomad
Arabs of the Sj'rian and .\rabian deserts had in-

vaded the central district of Palestine. In one
of their expeditions they had murdered Gideon's
brothers at Tabor. He is called by an angel
of the Lord to save Israel. He is also bidden to
destroy the altar of Baal, and to erect a sacri-

ficial altar to Jehovah in its place. He gains
from the performance of this command the name
of Jerubbaal. Collecting the men of his clan
Abieger he surprises the Midianites under cover
of night, drives them toward the Jordan and
captures and slays the two princes Oreb and
Zeb. Continuing his pursuit to the Jordan he
overtakes and kills the kings Zeba and Sal-
munna. The Israelites wished to make Gideon
king as a reward for his valor, but he asks mere-
ly for the golden earrings taken in the spoil, out
of which he makes and sets up an ephod to
Jehovah. The victory of Gideon is one of the
remarkable events in Jewish history. "The day
of Midian" is spoken of in the prophets, and
allusions are found to it also in the Psalms, and
even in the Book of Revelations.

Giessbach (gesTjan) Falls, Switzerland, a
cataract of the Giessbach, falling into Lakf
Brienz ; consisting of 7 cascades, the largest oi

which has a fall of 190 feet

GifTen, Sir Robert, English economist: b.

Strathaven, Scotland, 22 July 1837. He went tc
London in 1862, where he was acting editor of
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the 'Economist' under Walter Bagehot 1868-76

;

then founded the 'Statist' and became chief of
tlie Statistical Department in the board of trade

and assistant secretary in 1882. He was John
Morlcy's assistant on the 'Fortnightly Review'
in 1873-6; and is the author of reports, papers,

and essays which have given him a high rank.

His works include: 'American Railways as In-

vestments' (1873); 'Stock Exchange Securities'

(1877); 'Essays in Finance' (1879): 'The
Progress of the Working Classes in the Last
Half Century' (1884) ; 'The Growth of Capital'

(1890) ; 'The Case Against Bimetallism'

(1892).

Gifford, Robert Swain, American artist: b.

Naushon Island. Mass., 23 Dec. 1840; d. New
York 15 Jan. 1905. He studied with Albert Van
Beest in Rotterdam, Holland ; traveled through
California and Oregon in 1869, and in Europe
and North America 1870-1. He was best known
as a painter of landscapes and seashore scenes,

and among noted paintings by him were: 'The
Rock of Gibraltar' ; 'A Lazy Day in Egypt.'

GiEford, Sandford Robinson, American
artist: b. Greenfield, N. Y., 10 July 1823; d.

New York 29 Aug. :8So. He was educated at

Brown University ; studied painting in Europe
1855-7. His works include: 'A Lake Scene
on the Catskills* ; 'Ruins of the Parthenon' ;

'Sunrise on the Matterhorn' ; 'Home in the

Wilderness' ; 'Lake Geneva' ; 'Fishing-Boats
In the Adriatic'; 'San Giorgio, Venice'; etc.

Gifford, William, English critic: b. Ash-
burton, Devonshire, April 1757; d. London 31

Dec. 1826. He studied at Oxford, afterward
traveled on the continent with Lord Belgrave
for some years, and on his return to England
devoted his time to literary pursuits. In 1794
he published 'The Baviad,' a poetical satire, in

which the poetasters of the Delia Crusca school

are the chief objects of his ridicule; and in 1795
appeared 'The Ma;viad,' a severe animadversion
on the degraded state of the drama. These
works, though virulent and coarse, display much
critical ability. In 1797 he became editor of the

Anti-Jacobin newspaper— an office which in-

volved him in a quarrel with Dr. Wolcot, against

whom he published a pamphlet in verse, entitled

'An Epistle to Peter Pindar.' His translation

of the 'Satires of Juvenal' was published in

1802, and is executed in a manner highly credi-

table to his abilities. He edited the plays of

Massinger, with notes, and a life of that dram-
atist (1805) ; and afterward in a similar man-
ner the works of Ben Jonson, Ford, and Shirley.

He also translated the 'Satires of Persius.' In
1809 he entered on the editorship of the 'Quar-
terly Review^' of which he continued to be con-

ductor till 1824, when he resigned. He was
interred in Westminster Abbey.

Gift, Theo. See Boulcer, Dorothy Hen-
BIETT.X.

Gigan'tism, a rare form of disease sup-
posed to be associated with changes in the

pituitary body; characterized by abnormal pro-

cesses of growth, chiefly in the bones of the face

and extremities. Most giants, as seen in cir-

cuses, etc., have this disease or develop it in time.

Technically the disease is known as acromegaly
(q.v.).

Gigantostraca, ji-gan-t5s'tra-ka. See Eu-
RYPTERUS.

Gignoux, Franjois Regis, fraii-swa ra-zhe
zhen-yoo, I'rcnch painter: b. Lyons l8t6; d.

Paris 6 Aug. 1882. He studied at the Beaux-
Arts and with Delaroche, and in 1840-70 was
in the United States, where he became a national
academician. Many of his works are in the pos-

session of private collectors of New York. He
painted chiefly studies of natural scenery, such as

'The Indian Summer' ; 'Niagara by Moon-
light' ; 'The Bernese Alps at Sunrise.'

Gigoux, Jean, zhon zhe-goo, French
painter: b. Besangon 8 Jan. 1809; d. 10 Dec.

1894. He studied at the Beaux-.\rts, and as

a pupil of Gericault and Sigalon, and achieved a
high reputation by his historical works, religious

and secular, in which he displayed forceful

coloring and a faithful attention to detail. By
his drawings on the stone, he did much to fur-

ther the development of lithography. He exe-
cuted 600 illustrations for an edition of 'Gil

Bias.' Among the best of his paintings are:

'The Eve of Austcrlitz' ; 'The Good Samari-
tan,' and 'The Death of Leonardo da Vinci,' his

chief work now hung in the Besangon Museum.
He published: 'Causeries sur les artistes de
mon temps' (1885).

Gihon, gi'hon, Albert Leary, American
sanitarian : b. Philadelphia, Pa., 28 Sept. 1833

;

d. New York 17 Nov. 1901. He was appointed
assistant surgeon in the United States navy in

1855; took part in the attack and capture of

the barrier forts, near Canton, China, in 1856;
and served throughout the Civil War. He was
promoted medical director in 1895, and was re-

tired with the rank of commodore the same
year. He published: 'Practical Suggestions in

Naval Hygiene' ; 'Need of Sanitary Reform in

Ship Life' ; 'Sanitary Commonplaces Applied
to the Navy' ; 'Prevention of Venereal Diseases

by Legislation' ; and was editor of 'Annual
of the Medical Sciences' for si.x years.

Gil Bias (zhel bias) of Santillane, Saii-tTl-

an. The Adventures of, a famous romance
by Alain Rene Le Sage. It is a series of pic-

tures of life among all classes and conditions of

people in Spain two centuries ago. The narra-

tive runs on, with excursions and interpolated

histories, and the thread of the story is as in-

consequential as that of a tale of the 'Arabian
Night.s.' The charm of the work is its absolute

truth to human nature, and its boundless humor
and satire. These qualities have made it a

classic. Le Sage was a Frenchman, who never
saw Spain ; but through his familiarity with its

literature he produced a work so essentially

Spanish in its tone and spirit as to provoke long
controversy as to its originality. Its writing

occupied 20 j'ears ; the first two volumes appear-

ing in 1715, and the last in 1735. It has been
translated into many languages, the earliest in

English ; the one which has remained the stan-

dard being by Tobias Smollett.

Gila, he'la, a river of the United States,

an affluent of the Colorado, origin in New
Mexico ; length 450 miles. Its upper course is

through mountains, with many deep and pre-

cipitous canons ; farther south it flows through

an open and comparatively level country, the

valley being productive when irrigated. About
200 miles from the Colorado is the reservation

of the Maricopa and Pima Indians. Ancient
ruins are numerous on the banks of the Gila.
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Gila Monster, the poisonous lizard {Helo-
dcnna susltcctum) of the sandy deserts of the
southwestern United States, so called because
first brought to notice in the valley of the Gila
River, Arizona, and on account of the great size

(two feet in length) which it sometimes attains.

Another "species" (probably a variety— H.
Iwrridum) exists in the arid parts of Mexico,
where it is called "caltotepon" or crust-lizard.

These constitute a family Hclodennatida, char-
acterized by the presence of pleurodont, fang-
like teeth, each with a groove on its front and
rear surface, and each having near its base a

labial gland which secretes venom of the same
nature as that of serpents. The food of these
lizards consists of worms, centipedes, the eggs
of birds and lizards, frogs and other small ani-
mals which its bite paralyzes or kills. It is slow
to anger, but instances are on record of its

biting men, producing illness and in some cases
death.

Gilbert, Anne Hartley, American actress:

b. Rochdale, England, 21 Oct. 1821 ; d. Chicago,
111., 2 Dec. 1904. She was a graceful dancer in

early life, and later became very successful in

high comedy. She was married to George Henry
Gilbert, a dancer, in 1846. She visited the
United States in 1846, and in 1849 made her
home here. For many years before her retire-

ment she was a member of the Daly Company,
her especial roles being those of old women, in

which she achieved very marked success. On
21 Oct. 1899, her birthday was observed by her
admirers by a special performance, a reception,
and the presentation of a silver service at the
Lyceum Theatre, New York. Her 'Stage Rem-
iniscences' was published in 1901.

Gilbert, Charles Henry, American edu-
cator: b. Rockford, 111., 5 Dec. 1859. He was
graduated at Butler University, Ind., in 187Q.

and became professor of zoology in the Leland
Stanford University in 1S91. He is the author
of 'Synopsis of the Fishes of North America,*
with D. S. Jordan (q.v.).

Gilbert, Grove Karl, American geologist

:

li. Rochester, N. Y., 6 May 1843. He was grad-
uated from the University of Rochester in 1862
and has been geologist of the United States

Geological Survey from 1879. He has pub-
lished: 'Geology of the Henry Mountains'
(1879-82); 'Lake Bonneville' (1890); and nu-
merous reports issued under the direction of the

L'nited State? government.
Gilbert, Sir Humphrey, English navigator:

b. Devonshire 1539; d. September 1583. He
studied at Eton and Oxford, and adopting the
military profession, he served with reputation in
France and Ireland. He was knighted in 1570,
and sat in the House of Commons as member
for Plymouth in the following year. Possessing
a strong propensity for speculation and enter-
prise, he turned his attention to maritime ex-
ploration, and published <A Discourse of a Dis-
covery for a New Passage to Cataia' (1576;
reprinted in Hakluyt's collection of voyages. Vol.
III.). In 1578 Sir Humphrey Gilbert obtained
from the Queen a patent empowering him to dis-

cover and colonize in North America any land
then unsettled. His first voyage ended in fail-

ure, but in 1583 he sailed again with a small
fleet, and, having landed on Newfoundland, he
took possession of the harbor of St. John's. On
his return voyage to England in a small sloop he

was lost in a storm. See 'Lives by Tytlof

(1833); St. John (1868): Edwards (1868);
Payne, 'Voyages of the Elizabethan Seamen'
(1880).

Gilbert, Sir John, English painter: b.

Blackheath, near London, 21 July 1817; d. ViU
lers-sur-Mer, France, 5 Oct. 1897. In 1836 he
began to exhibit both in oil and water colors;
and in 1852 he was elected an associate, in 1853
a member, in 1871 the president of the Society
of Painters in Water Colors, receiving soon after

the honor of knighthood. He also became an
A.R.A. in 1872, an R.A. in 1876, and a chevalier
of the Legion of Honor. His oil paintings in-

clude : 'Don Quixote and Sancho Panza'

;

'Education of Gil Bias'; 'Murder of Becket'

;

'Joan of Arc Entering Orleans'; 'Crusaders';
'Wolsey at Leicester,' and 'Morning of Agin-
court.' He was a well-known and popular
illustrator of books.

Gilbert, Linda, American philanthropist:
b. Rochester, N. Y., 1847; d. 1895. She became
known for her work in the interest of prison re-

form, and by her success in placing libraries in

prisons. She was also foremost in obtaining
the incorporation under the laws of New York
of the Gilbert Library and Prisoners' Aid So-
ciety.

Gilbert, Rufus Henry, American inventor:
b. Guilford, N. Y., 26 Jan. 1832; d. New York
ID July 1885. He was graduated at the New
York College of Physicians and Surgeons

;

served as surgeon in the Union army in the Civil
War; and was appointed superintendent and
medical director of the United States army hos-
pitals. Owing to the failure of his health after

the war he abandoned his profession and en-
gaged in the railroad business, making a special
study of the needs of rapid transit in New York.
The result was the erection of the first elevated
railroad in that city.

Gilbert, William, English physician and
physicist : b. in 1540 at Colchester, a town in
Essex SO miles from London ; d. in 1603,
and was buried in Trinity church, Col-
chester. At the age of 18 he entered Saint
John's College, Cambridge, from which he
graduated in 1560. In 1564, after taking his
M.A. degree, he was appointed mathemat-
ical examiner of his college. Later, he de-
voted himself to the study of medicine, obtaining
the Doctorate in 1569 and at the same time a
senior fellowship in the University. Leaving
Cambridge the same year, he went abroad for
four years. In 1601, he was elected President
of the Royal College of Physicians, an honor
which was followed by his appointment as chief
physician to Queen Elizabeth.

Gilbert's fame rests on the discoveries which
he made in electricity and magnetism and which
he tersely recorded in his work on the magnet,
'De Magnete magneticisque Corporibus,' pub-
lished in London in 1600. He devoted all the
time he could spare from his professional duties
during a period of 18 years to the researches
described in this remarkable treatise, which re-
searches he informs the "candid reader" cost
him over £5,000. By way of distinction, he
marks his discoveries with marginal asterisks,
large ones denoting important discoveries and
small ones, those of minor note. Of the former
tliere are 21; of the latter 178. Besides a re-
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Tnarkable title-page, the work contains 84 illus-

trations.

In magnetism, Gilbert recognizes the mag-
netic field, the effects of heat, magnetic induc-
tion and magnetic screening ; but his cardinal
diiicovery is that the earth itself is a great mag-
net with its magnetic poles, equator and axis.

He was led to this generalization by prolonged
experiments with globular magnets, or terrcllas,

on which he poised small magnetic needles, find-

ing that, however placed, they always pointed
to the poles. He confirmed his theory by refer-
ence to the prevalence of magnetic materials in

the crust of the earth, the behavior of the com-
pass-needle and the dip circle, and also by the
magnetic condition of vertical masses of iron
such as the crosses of church-steeples.

Gilbert was an ardent advocate of the Coper-
nican theory and there is reason to believe that
his magnetic work was undertaken in its de-
fence, convinced as he was that the revolution
of the earth round the sun and its suspension
in space would follow at once from the magnetic
attraction of the other planets provided the earth
itself could be proved to be a colossal magnet.
Gilbert was belittled in Dc Augmcntis Scicnli-
arum by Chancellor Bacon, who was a staunch
anti-Copernican, but was praised and admired
by Galileo and Kepler. Two translations of
'De Magnete* have been made, the first by P.
Fleury Mottelay of Xew York (189.^), and the
second by the Gilbert Society of London (1900).
Gilbert's work stands out as the second land-
mark on magnetic philosophy, the first being a
treatise on the lodestone by Peregrinus (q.v.)
A.D. 1269. Brother Pot.vmian,

Professor of Physics in Manhattan College.

Gilbert, William Schwenck, English dram-
atist: b. London 18 Xov. 1836. He was the son
of William Gilbert (1804-89), who published
30 novels, tales, etc. He was a clerk in the
Privy Council Office 1857-62, and in 1864 was
called to the bar. He contributed to the maga-
zines, and was on the staff of 'Fun,' in whose
columns his 'Bab Ballads' first appeared. His
burlesque 'Dulcamara* (1866) was followed by
other burlesques, dramas, comedies, fairy com-
edies and operas, chief of which was the cele-

brated series of Savoy operas written in collab-

oration with Sir Arthur Sullivan (q.v.) as
composer. In nearly all his better-known works
Gilbert displays fantastic humor that is often
subtle, nearly always healthy in tone, and none
the worse for a slight flavor of cynicism. His
operas and 'The Bab Ballads' have been ex-
ceedingly popular in America. See P. Fitz-

gerald. "The Savoy Opera and the Savoyards'
(1894).

Gilbert Islands, or Kingsmill Group, a
group of IS islands in the Souih Pacific Ocean,
between lat. r° o' S. and 2° 30' N. ; and Ion. 172°

o' and 174° 30' E. They are the most easterly

of the groups collectively constituting Micro-
nesia and are of coral formation, all low, the

highest land in the group not exceeding 20 feet.

The natives resemble the Malays. The whole
group is under the protection of Great Britain,

tut the islands are self-governed, a sort of re-

publicanism prevailing. Pop. (est.) 40.000.

Gil'bertines, The, a religious order founded
about 1141 by Saint Gilbert (1083-1189), a par-

ish priest of Sempringham, Lincolnshire, Eng-
land. It was the only purely English order

ever established prior to the Reformation. At
the dissolution of the order, in the reign of
Henry Vlll., it numbered 22 convents. See
Graham, 'Saint Gilbert of Sempringham and the
Gilberiines' (1901).

Cilboa, gil-bo'a, a chain of hills in Pales-
tine, between 500 and 600 feet high, overhanging
the site of the ancient city of Jczreel, and rising
between the fertile plain of Esdraclon and the
valley of the Jordan. It is memorable as the
.scene of the defeat and death of King Saul and
his three sons at the hands of the Philistines.

Gilchrist, gil'krist, William Wallace, Amer-
ican musician : b. Jersey City, N. J., i&t6. He
was a pupil of Clarke at the University of Penn-
sylvania, was an organist in Cincinnati 1872^3,
and from that time was in Philadelphia, where
he became a member of the faculty of tlie Mu-
sical .Academy and a leader of choral societies
in eastern States. His setting of Psalm XLVI.
for solo voices, chorus, organ, and orchestra
obtained the prize for composition at the Cin-
cinnati festival of 1882, and his choral works
are well known.

Gilder, gil'der, Jeannette Leonard, .Ameri-
can editor : b. Flushing, X. V., 3 Oct. 1849.
Having entered journalism in 1869, she became
editorially connected with 'Scribner's Monthly'
(the present 'Century Magazine'), was a mem-
ber of the New York Herald staff as literary

editor and later musical and dramatic editor

(1875-80), and in 1881 with her brother, J. B.

Gilder (q.v.), founded and became editor of the
'Critic,' a monthly review of literature, drama,
and art. Her publications are: "Taken by
Siege' (i886-g6) ; and 'The Autobiography of
a Tomboy' (1900). She also dramatized Sien-
kicwicz's 'Quo Vadis.'

Gilder, Joseph B., .American journalist: b.

Flushing, N. Y., 29 June 1858. After varied
e-xperience in journalism he, with his sister

J. L. Gilder (q.v.), established the 'Critic,' of
which he became an editor. In 1895 he was ap-
pointed literary adviser to the Century Company
and subsequently London representative of
Dodd, Mead & Company. He edited 'Orations
and Aftcr-Dinner Speeches of C. M. Depew'
(1890), and other publications.

Gilder, Richard Watson, American editor
and poet : b. Bordcntown, X. J., 8 Feb. 1844.

After secondary schooling he was a private of
artillery during the emergency campaign in

Pennsylvania (1863), and later managing editor

of the Xewark (X. J.) Advertiser. He sub-
sequently established, with Xewton Crane, the
Xewark Register, was editor of 'Hours at

Home,' a monthly of Xew York, and when this

was merged in 'Scribner's Monthly' became
managing editor of the latter (1870). In 1881

he succeeded J. G. Holland (q.v.) as editor-in-

chief of the '^lonthly,' in which capacity he re-

mained after it became the present 'Century
Magazine.' He was prominently identified with
public affairs as chairman of the Xew York Ten-
ement-house Commission (1894), member of the

council of the X'ational Civil Service Reform
League, and other posts, and was a foimder
of the Authors' Club, the International Copy-
right League, and the Society of American
Artists. The best of his verse, most of which
originally appeared in magazines, was collected

in 'Five Books of Song' (1894). Later volumes
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are: <In Palestine, and Other Poems' (1898),
and 'Poems and Inscriptions* (1901).

Gilder, William Henry, American journal-
ist and arctic explorer : h. Philadelphia 16 Aug.
1838 : d. 1900. He served in the Civil War, and
was brevetted a major at its close. He accom-
panied Lieut. Schwatka in 1878 on a polar
expedition, and in 1881 was a member of the
Rodgers expedition as a correspondent of the
New York Herald. His chief works are:
'Schwatka's Search' (1881) ; 'Ice Pack and
Tundra' (1883;. He was a brother of R. W.
Gilder (q.v.).

Gil'dersleeve, Basil Lanneau, American
classical scholar : b. Charleston, S. C, 23 Oct.
1831. He was graduated at Princeton in 1849,
End studied in Germany for several years. He
was professor of Greek and Latin at the Uni-
versity of Virginia from 1856 to 1876, when he
was appointed professor of Greek at Johns Hop-
kins University. He is the founder and editor

of the 'American Journal of Philology.' Among
his works are: 'Satires of Persius Flaccus'

(1875) ; 'Justin Martyr' (1875) ; 'Odes of Pin-
dar' : 'Latin Grammar' (1867) ; 'Essays and
Studies' (1890) ; 'Greek Syntax' (1900).

Gilding, the art of applying and perma-
nently attaching gold leaf or gold dust to sur-
faces of wood, stone, metals, etc. The Egyptian
monuments present numerous traces of the ex-
istence of the art in ancient Egypt. The pro-
cess seems to have been the same with that now
used. The Persians also were acquainted with
this art, as appears from the ruins of Persepo-
lis. The Greeks and Romans employed gilding

for many purposes. The Greeks used to gild

the hoofs and horns of victims. The practice

of gilding statues prevailed in the infancy of the
art of sculpture, and was never entirely dropped
by the ancients. The Romans used to gild

sweetmeats ; and many articles of furniture and
utensils which have come down to us are gilt.

There are also specimens of gilt glass and
metals. The gilding which still remains on
some ancient bronze monuments is remarkable
for its brilliancy. The ancients carried the prac-
tice of gilding to a greater extent than the mod-
erns ; they gilded almost all their statues of
bronze, wood, or plaster, and frequently those
of marble, the ceilings of rooms, and even
marble columns. The most remarkable ex-
amples of gilding employed with taste and effect

in architecture, are the ceiling of St. Peter's,

and that of Santa Maria ^laggiore.
The art of gilding at the present day is

performed on metals, or on wood, plaster, leather,

parchment, paper, glass, etc. Chemical pro-
cesses are those which are usually employed for

metals. Gilding on copper is performed by the

process called wash or water gilding, with an
amalgam of gold and mercury. The surface of
the copper, being freed from oxide, is covered
with the amalgam, and afterward exposed to

heat till the mercury is driven off, leaving a thin

coat of gold. Copper, however, is rather too
soft and dark-colored a metal to be treated

in this way with advantage. Brass is a very
suitable metal for this mode of gilding, but the
best of all is a mi.xture of copper with one
seventh of brass. The following method of gild-

ing articles of copper, brass, etc., was patented
by Elkington in 1836: Five ounces troy of fine

gold are dissolved by heat in a mixture of 21

ounces of pure nitric acid of specific gravity 1.45,

17 ounces of pure hydrochloric acid of specific

gravity 1.15, and 14 ounces of distilled water.

The liquid is then poured off into a stone vessel,

the sediment being left at the bottom of the
vessel in which it was first contained. Four
gallons of distilled water and 20 pounds of the
best bicarbonate of potash are now added and
the whole is boiled moderately for two hours.
At the end of this time the mixture is ready for

use. The articles are gilded by being attached
to wires and plunged into the mixture, where
they are allowed to remain as long as the work-
man thinks necessary, from a few seconds to a

minute, when the mixture is newly prepared, but
longer if it has been used for some time. Gild-
ing is also performed by dipping a linen rag in

a saturated solution of gold, and burning it to

tinder. The black powder thus obtained is rub-
bed on the metal to be gilded with a cork dipped
in salt water till the gilding appears. Iron or
steel is gilded by applying gold leaf to the metal,
after the surface has been well cleaned and
heated till it has acquired the blue color,

which at a certain temperature it assumes. Sev-
eral leaves of gold are thus applied in succession,
and the last is burnished down cold. The same
process may be applied to copper. The operation
of gilding may also be performed on iron and
steel b}' diluting the solution of gold in nitro-

hydrochloric acid with alcohol and applying it

to the clean surface. A saturated solution of
gold in nitro-hydrochloric acid, being mixed with
three times its weight of sulphuric ether, dis-

solves the chloride of gold and the solution is

separated from the acid beneath. To gild the

steel it is merely necessary to dip it, the surface

being previously well polished and cleaned, in

the ethereal solution for an instant, and on
withdrawing it to wash it instantly by agitation

in water.

Gilding on wood, plaster, leather, parchment,

or paper, is performed by different processes of

mechanical gilding. The first of these is oil

gilding, in which gold leaf is cemented to the

w'ork by means of oil size. In the case of paper

or vellum the parts to be gilded receive a coat

of gum water or fine size, and the gold leaf is

applied before the parts are dry. They are

afterward burnished with agate. Lettering and
other gilding on bound books are applied with-

out size. The gold leaf is laid on the leather

and imprinted with hot brass types. Brass

rollers with thin edges are employed in the same
way for lines, and similar tools for other orna-

ments. When the edges of the leaves of books
are to be gilded they are first cut smooth in the

press, after which a solution of isinglass in

spirits is laid on, and the gold leaf is applied

when the edges are in a proper state of dryness.

Japanner's gilding is another kind of mechanical
gilding which is performed in the same way as

oil gilding, except that instead of gold leaf a

gold dust or powder is employed.

Porcelain and other kinds of earthen-ware as

well as glass may be gilded by fixing a layer of

gold in a pow-dered state by the action of fire.

The gold dust or powder required in this opera-

tion may be obtained by precipitating it from a

solution in aqua regia, either by means of sul-

phate of iron or protonitrate of mercury. In

order that the gold powder may be applied to the

surface of the article to be gilded it must be
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well minted with some viscous vehicle such as

si^irits of turpentine mixed with some fatty mat-

ter, or strongly gummed water. It is then laid

on with a fine camel's hair brush. When the

article to be gilded is made of soft porcelain,

delft-ware, or any kind of earthen-ware with a

plumbiferous glazing, nothing else is required

than to apply the gold in this manner, and then

subject the piece of earthen-ware to a heat suffi-

cient to soften the glazing, and thus fix the gild-

ing. But in the case of hard porcelain, some
kinds of stoneware and other varieties of pottery,

in which the glazing does not soften at a suitable

temperature, the gold powder, before being

mixed with the viscous vehicle by which it is

applied, must have a flux added to it, which serves

as a means of attachment between the metal and

the earthen-ware. The best flux is oxide of bis-

muth precipitated by water from a solution of

nitric acid, with the addition of one twelfth

part of melted borax. One tenth or one fifteenth

part of this flux is added for every part of gold

contained in the mixture, which is applied to the

surface of the earthen-ware. Heat is applied in

the same way as in the previous case to melt

the flux, and thus fix the layer of gold to the

article. The gilding must finally be burnished

in order to bring up the gold color. Another

method of gilding these substances is to mix
neutral chloride of platinum with rectified spirits

of turpentine in such a manner that the chloride

is held in suspension in a finely divided state m
the turpentine, to apply this liquid to the article

to be gilded by means of a brush, and then to

subject the article to heat so as to volatilize the

spirits of turpentine and leave a uniform layer

of platinum affixed to the glass or earthen-ware.

The article, after being cooled, cleaned with aqua

fortis, and washed with water, is next dipped in

a gilding liquid prepared like that already de-

scribed as patented by Elkington. The gilding

is completed by rubbing the gilt parts with

chamois leather. This method of gilding has

the advantage of enabling the gilder to dispense

with the burnishing, which is a very hazardous

operation for fragile articles, and in the case

of those which are of a very intricate form or

very deeply cut out often impracticable. See

Met.\llurgv.

Gilead, gTl'e-ad (rough, rugged, hard), a

country on the east side of the Jordan, at one

time a portion of the kingdom of Israel. Its ex-

act area is doubtful ; but the southern boundary,

the River Arnon, and the western boundary, the

Jordan River, are well defined. The Yarmuk is

given by some as a northern boundary : and

some historians mention the coumry of Gilead

as extending to the shores of the Sea of Galilee

and the Plains of Bashan. The eastern bound-

ary was "the desert." It is a mountainous

country traversed by many small streams which

flow into the Jordan. All the mountains are

mentioned frequently as "mountains of Gilead,"

and one peak is called in ancient history, "Mount
of Gilead." This peak is thought to be the one

now known as Jebel or Djabal (mount) Osha.

The soil is rertile and the vegetation generally

luxuriant. The low round mountains or hills

are no hindrance to cultivation as practised by

the native inhabitants. A considerable portion

is devoted to pasturage and large herds of cat-

tle and flocks of sheep graze on the hillsides and

table-lands as in the times mentioned in the Old

Testament. The balm of Gilead, a small ever-

green tree of the Tcrebinthine family, has long

been noted becau.se of the efficacy of its balm
(balm of Mecca) in healing wounds. The tere-

binth tree and the oak still flourish in Gilead,

especially in the valley of the Jabbok. Gilead

is mentioned frequently in the Bible. Much of

its history before the birth of Christ is given in

the Old Testament. In Deuteronomy and Num-
bers may be found an account of the conquest of

the country and the transfer of a part to Reuben
and Gad. In Judges and Kings is a record of

the wars waged upon Gilead by the Syrians, the

Midianites, and the Ammonites, and finally the

victory of the Assyrians. The flight of Absalom
is given in 2 Sam. xiii. In i Sam. xxi. is an

account of the battle in which the sons of Saul

were slain, and of Saul's own death. It is there

told that "the valiant men of Jabesh-Gilcad arose

and went all night, and took the body of Saul

and the bodies of his sons from the wall of

Beth-Shan," and burned them according to the

custom of the times. And afterward these

"valiant men" fasted several days. The chief

cities of Gilead were Jazer, Mizpeh, Mahanaim,

Penuel, and Succoth.

Giles, jilz, Saint (Saint Aegidius), a na-

tive of Greece, who, according to legend, lived in

the 7th century. He gave all his property to the

poor, and went to France, where he lived in

solitude for many years. Finally he permitted

companions in his retreat, and founded a house

of the Benedictine order. A town grew up

around it, and was called Saint Giles. The saint

is the patron of many churches in France, Ger-

many, Scotland, and Poland.

Giles, Saint (Saint Giles in the Fields),

a parish in London, a mile to the northwest of

St. Paul's. The church is in classical style, and

contains the remains of Chapman, Shirley, Mar-
veil, Lord Herbert of Cherbury, and Sir Roger

L'Estrange. One district of it, by its poverty

and wretchedness, long formed a very striking

contrast to the west end of the metropolis, so

that Saint Giles and Saint James were spoken

of as typical of wretchedness and luxury respec-

tively. There is another London church of Saint

Giles, called Saint Giles Cripplegate, which con-

tains the tomb of Milton.

Giles, William Branch, American politi-

cian; b. Amelia County, Va., 12 Aug. 1762; d.

Albemarle County, V'a., 4 Dec. 18.^0. He was
educated at Hampden- Sidney College and at

Princeton, studied law and practised at Peters-

burg, was a member of the Federal House of

Representatives in 1790-8 and 1801-2, and of

the Senate in 1804-15. In 1827-30 he was gov-

ernor of Virginia. Originally a Federalist, he

later became a Republican, and was the leader of

his party in the Senate 1804-11. He took a

prominent part in the Virginia Constitutional

convention of 1829-30. He was an effective

speaker, assertive in methods and frequently

broke with his party, in which he finally lost in-

fluence. His 'Political Letters to the People of

Virginia* appeared in 1813.

Gilgal, gil'gal, the name of several ancient

towns near the Jordan, where the Israelites

passed the river into Caanan, where they were

circumcised and held the first Passover after

leaving the desert (Joshua iv. 19). Here rested

the tabernacle, till removed to Shiloh; here



GILL— GILLMAN

Samuel held court as judge of Israel, and here
Saul was crowned. It is frequently mentioned
in the Bible ; a school of the prophets was es-
tablished here (2 Kings iv. 38), yet it afterward
became a seat of heathen worship (Amos iv. 4).
Josephus places one of the towns within two
miles of Jericho, but no traces of it are at this

day extant.

Gill, gll, Sir David, Scottish astronomer:
b. Aberdeen 12 June 1843. He was chief of staff

of Lord Lindsay's observatory, founded in 1870;
in charge of Lindsay's expedition to Mauritius in

1874 to observe the transit of Venus and the
opposition of Juno, by means of the heliometer,
for the determination of the solar parallax. He
determined the longitudes of Malta, Alexandria,
Suez, Aden, Bombay, Seychelles, Reunion,
Mauritius, and Rodriguez by cable and chronom-
eters, and measured the first base-line for the
Egyptian triangulation at the request of the
khedive. In 1877 he was in charge of the ex-
pedition to Ascension to observe the opposition
of Mars for parallax ; and in 1879 appointed di-
rector of the Cape Observatory. He has pub-
lished many valuable professional papers and
reports.

Gill, Henry Z., American physician: b.

Richboro, Pa., 6 Oct. 1831. He was a surgeon
in the L^nion army during the Civil War ; and
was professor of chemical and operative surgery
in Wooster University 1883-6 ; removing to
Kansas in the year last named. His publications
include : 'Report on the Prisons of the United
States' ; 'Gill's Sanne on Diphtheria, Croup,
and Tracheotomy* ; etc.

Gill, Theodore Nicholas, American educa-
tor: b. New York 21 March 1837. He became
professor of zoology in Columbian University in

1884. His publications include: 'Arrangement
of the Families of Mollusks' ; 'Arrangement
of the Families of Mammals' ; 'Catalogue of the
Fishes of the East Coast of North America' ;

and 'Scientific and Popular Views of Nature
Contrasted' (1882) ; 'Principles of Geography'
(1884) ; etc.

Gill Net, a net suspended vertically, by
means of floats, and leaden weights, in standing
or running water, fresh or salt. It has meshes
which allow the head of the fish to pass, but are
too small for the body beyond the gills to get
through, and when the captive tries to draw
back, catch in the gills, from which no effort can
disentangle them.

Gil'lem, Alvan Cullem, American soldier:
b. Jackson County, Tenn., 1830; d. near Nash-
ville, Tenn., 2 Dec. 1875. He was graduated
from the United States Military Academy in

1851, served in the Seminole war (1851-2), in the
Civil War became brevet colonel. United States
Army, and brigadier-general of volunteers, and
upon the reorganization of the State govern-
ment of Tennessee was vice-president of the
convention for revision of the Constitution and
a member of the first legislature of the new-
regime. In 1867-8 he commanded the district

of Mississippi. He attained the rank of colonel
and brevet major-general in the regular service.

Gillenia, ji-le'nl-a, or Proteranthus, a
North American perennial genus of Rosace<e,
closely allied to Spiraa, embracing only two
known species; also called Indian physic, bow-

man's root, and American ipecac. See Bow-
m.\n's Root.

Gillespie, gi-les'pi, Eliza Maria, American
philanthropist : b. near West Brownsville, Wash-
ington County, Pa., 21 Feb. 1824; d. Notre
Dame, Ind., 4 March 1887. In 1853 she be-
came a member of the congregation of the Holy
Cross, and after a novitiate in France was ap-
pointed in 1855 superior of the St. Mary's
Academy, Bertrand, Mich. She later transferred
the academy to its present location, St. Mary's.
Ind., and established nearly 30 similar institu-
tions in the United States. During the Civil
War she directed from Cairo, 111., an important
hospital work for Federal soldiers. Upon the
separation of the congregation of the Holy
Cross in the United States from the order in
Europe she was for two terms superior.

Gillespie, George de Normandie, Ameri-
can Protestant Episcopal bishop : b. Goshen,
N. Y., 15 June 1819. He was graduated
from the General Theological Seminary in New
York in 1840, entered the ministry and held
rectorates at Leroy, N. Y. ; Cincinnati, Ohio

;

Palmyra, N. Y., and Ann Arbor, Mich. In
1875 he was consecrated bishop of Western
Michigan. He published 'The Communion of
Saints' and other religious works.

Gillette, William, American actor and
playwright: b. Hartford, Conn., 24 July 1853.
He studied at the University of Boston, and
at New York University ; and in 1877 commenced
his work on the stage, playing with different
stock companies in New Orleans, Boston, New
York, and other cities. He has since then acted
important parts in many of his own plays.
Among his best-known productions are: 'The
Professor' (1881) ; 'Esmeralda' (1881), with
Mrs. F. H. Burnett; 'The Private Secretary';
'Held by the Enemy' (1886); 'A Legal
Wreck' (1888) ; 'Too Much Johnson' (1895) ;

Secret Service' (1896) ; and 'Sherlock Holmes.'
Gillis, gil'is, James Melvin, American as-

tronomer: b. Georgetown, D. C., 6 Sept. i8li;
d. Washington, D. C, 9 Feb. 1865. He en-
tered the na\-y in 1827, soon obtained leave
of absence and was graduated at the University
of Virginia, and then spent six months in
study in Paris. He was in charge of the obser-
vation of occultations and transit observations
made in connection with the Wilkes exploring
expedition, Gillis making the observations at
the Washington end at a little observatory on
Capitol Hill. He had charge of the United
States astronomical expedition to the southern
hemisphere, and in 1861 was appointed superin-
tendent of the national observatory at Wash-
ington, D. C. He published: 'Astronomical
Observations' (1846): 'Report of the United
States Astronomical Expedition of 1849-52'
(1855-).

Gillis Land, an arctic region north of
Spitzbergen, first sighted in 1707 by Gillis, a
Dutchman, in lat. 81° 30' N. and Ion. 36° E.,
but riot visited by him. Some geographers iden-
tify it with King Charles or Wiche Land, one
of the Spitzbergen group.

Gill'man, gil'man. Henry, American bota-
nist: b. Kinsale, Ireland, 16 Nov. 1833. He set-

tled in Detroit. Mich., in 1850: and was United
States consul at Jerusalem in 1886-91. During
his consulate he so strongly opposed the Turkish
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government in its expulsion of Jews from Pales-

tine that several European countries supported
him, and tlie exclusion laws were modified. He
is the author of 'The Wild Flowers and Gar-
•dens of Jerusalem and Palestine' ( 1894) '< 'Has-
san' (1896) ; etc.

Gillmore, gll'mor, Quincy Adams, Ameri-
can military officer: b. Black River, Lorain
County, Ohio, 28 Feb. 1825 ; d. Brooklyn, N. Y.,

7 April 1888. He was graduated at West Point
in 1849; promoted captain in 1861, and
brigadier-general of volunteers in 1862. He
displayed skill as an engineer by the capture
of Fort Pulaski in April 1862, and was ap-
pointed commander of the Department of the
South in June 1863. He made a successful
attack on Morris Island in July 1863, began to

bombard Fort Sumter and Charleston in Au-
gust, and took Fort Wagner in September ; Fort
Sumter was reduced to a ruinous condition, but
its garrison continued to hold it till I" Feb.

1865. Gen. Gillmore commanded the Tenth
corps near Richmond in 1864, and was brev-
ctted major-general, United States Army, in

1865.

Gillott, jil'ot, Joseph, English manufac-
turer: b. Sheffield 11 Oct. i~99; d. Birmingham
6 Jan. 1872. He shares with Sir Josiah Mason
the credit of having brought the manufacture of
steel pens to its present state of high perfec-

tion.

Gills, gilz, the breathing organs of fishes,

larval amphibians, crustaceans, and certain other
aquatic animals. See Rcsfiratory System, in

article .\natomv; also Fisn.

Gillyflower, jil'i-flow-cr, a popular English
name for some of the cruciferous plants most
prized for the beauty and fragrance of their

flowers, as the wallflowers and stocks; also for

Hcspcris matronalis, dame's rocket or dame's
violet (q.v.). The name gillyflower has been
regarded as a corruption of July-flower; but in

Chaucer it appears in the form gilofre; and the

French giroAcc indicates the true derivation

from girofli', a clove, the smell of the clove-gilly-

flower, or clove-pink, having suggested the name
of that flower.

Gilman, gil'man, Arthur, American edu-
cator and author: b. Alton, 111., 22 June 1837.

He was engaged in banking in New York
1857-62, when he removed to Lenox, Mass., and
•devoted himself to literary and educational work
until he went to Cambridge in 1870. He was
the originator (1876) of the Harvard Annex, of
which he became e.xecutive officer, and, upon its

organization as Radcliffe College, regent. In
1886 he founded and became director of the

Cambridge school for girls, know-n as the Gilman
School. He edited Chaucer's works (1879) and
other collections, collaborated in several volumes
of the 'Stories of the Nations' series, and wrote
a number of educational works, chiefly historical

in character, such as 'The Story of Rome'
(1886^ ; 'The Colonization of America' (1887).

Gilman, Caroline Howard, American au-
thor: b. Boston 8 Oct. 1794; d. Washington, D.

C, 15 Sept. 1888. In 1819 she was married to

the Rev. Samuel Gilman (q.v.) and removed
with him to Charleston, S. C, where she began
to edit in 1832 the 'Rosebud,' a juvenile weekly
newspaper, which subsequently took the name of

the 'Southern Rose,' and contained articles of

much literary merit. From this periodical she
reprinted at different times the 'Recollections of
a New England Housekeeper' (1835); 'Recol-
lections of a Southern Matron' (1836); 'Ruth
Raymond, or Love's Progress' ;' Poetry of Trav-
eling in the United States' ; 'V^erses of a Life-
time' ; 'Mrs. Gilman's Gift Book' ; and other
volumes. The first two of these works attracted
particular attention by their practical lessons as
well as their genial simplicity and humor, and
passed through many editions. She was espe-
cially successful, also, in her books for children.

Gilman, Charlotte Perkins Stetson, Ameri-
can writer: b. Hartford, Cnnn., i8()0. She is a
daughter of Frederic Becchtr (q.v.) and was
married to G. H. Gilman in 1900. She is a

prominent advocate of equality for women and
has published 'Woman and Economics' (1898);
'In This Our World,' a book of verse (1898);
'The Yellow Wall Paper' (1899) ; 'Concerning
Children' (1900).

Gilman, Daniel Coit, American educator:
b. Norwich, Conn., 6 July 1831. He was gradu-
ated at Y'ale College in 1852 ; was professor of
physical and political geography in Y'ale in

1856-72; and president of the University of Cali-

fornia 1872-5. When Johns Hopkins University
was founded in Baltimore, Md., in 1875, he was
elected its first president and served in that ca-
pacity till 1901, when he resigned. In 1896-7 he
was a member of the commission to settle the
boundary line between V'enezuela and British

Guiana, and in the latter year also served on
the commission to draft a new charter for Balti-

more. He was president of the American Ori-
ental Society 1893-1901, and has been vice-pres-

ident of the Archxological Institute of .'\nierica.

executive officer of the Maryland Geological
Survey, and president of the National Civil

Service Reform League in 1901. His publica-
tions include: 'Life of James Monroe' (1883) ;

'University Problems' (1898); Introduction
to DeTocqueville's 'Democracy in America';
'Life of James D. Dana' : etc. On the oreani-'a-
ticn of Carnegie Institution. Washington, D. C.
29 Jan. 1002, he was elected president, and in

1893 president of the American Piible Society.

Gilman, John Taylor, American states-
man: b. Exeter, N. 11.. 19 Dec. 1759: d. there 31
Aug. 1828. In 1775, on the morning after the

news of the battle at Lexington and Concord
reached Exeter, he marched with 100 other vol-

unteers to Cambridge, Mass., where he served
in the provincial army. In 1782 and 1783 he was
a member of the Continental Congress, and in

1797 he was chosen governor of New Hampshire,
and was annually re-elected for 10 successive
years. In 1813-14-15 he was again elected gov-
ernor, after which he declined to be a candidate.
He was a zealous Federalist, and his popularity
in New Hampshire was so great that he was
frequently chosen governor when his party was
in the minority.

Gilman, Nicholas, .American statesman: b.

Exeter. N. H., 3 Aug. 1755; d. Philadelphia 2

May 1814. He was a brother of J. T. Gilman
(q.v.) and like him served in the Continental
army during the War of the Revolution. He
represented New Hampshire in Congress In

1786, and again 1789-97, and was a United
States Senator 1805-14. He was one of the
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framers of the Constitution of the United
States.

Gilmer, Jeremy Francis, American soldier:

b. Guilford County. N, C, 23 Feb. 1818; d. I

Dec. 1883. He was graduated at West Point and
entered the engineer corps of the United States

in 1839. At the opening of the Civil War he
resigned his captain's commission and entered
the Confederate service, becoming major-gen-
eral in 1S63.

Gilmor, gil'mor, Harry, American soldier:

b. Baltimore County, Md., 24 Jan. 1838; d. Balti-

more 4 March 1883. He entered the Confederate
army at the beginning of the Civil War, became
known for his exploits as scout, in 1863 raised

a battalion of horse of which he was made major,
and later in that year, in command of the 1st

Maryland Confederate regiment, captured Fred-
erick, Md., and Chambersburg, CarUsle, and
Gettysburg, Pa. In 1864 he led Early's advance
into Maryland. He was elected Baltimore's
police commissioner in 1874, and wrote 'Four
Years in the Saddle* (1866;.

Gilmore, gil'mor, James Roberts ("Ed-
MtJND Kirke"), American miscellaneous prose
writer : b. Boston, Mass., 10 Sept. 1823. He was
at first in mercantile life, subsequently entering
journalism and literature, and his earlier works
were written under the pseudonym, "Edmund
Kirke." He wrote: 'Among the Pines' (1862);
*My Southern Friends' (1862) ; 'Down in Ten-
nessee' (1863) ; 'Life of Garfield' ; 'Among the

Guerrillas'; 'Adrift in Dixie' (1863); 'On the

Border' ; 'Patriot Boys' ; 'The Rear-Guard of

the Revolution' ; 'John Sevier as a Common-
wealth Builder' ; 'The Advance-Guard of West-
ern Civilization' (1888) ; etc.

Gilmore, Joseph Albree, American politi-

cian: b. Weston, Vt., 10 June i8li;d. Concord,
N. H., 17 April 1867. He became superintendent
of various New Hampshire railway lines, was
elected to the State Senate in 1858, and re-

elected in 1859. In 1863 he was elected governor
by the legislature, and in 1864 re-elected by pop-
ular vote. His energy increased the troops fur-

nished by New Hampshire to the Federal armies
from 15,500 to 33,258.

Gilmore, Patrick Sarsfield, American
musical conductor : b. near Dublin, Ireland, 25
Dec. 1829 ; d. St. Louis, Mo., 24 Sept. 1892. He
went to I3oston at 18 and the next year or-

ganized Gilmore's band. In 1869 he arranged
the Peace Jubilee in Boston, and in 1872 the

World's Jubilee, in Boston also. Later he
formed the noted 22d Regiment band in New
York, which gave concerts in the United States

and made a European concert tour in 1882. He
composed but little; an anthem entitled 'Colum-
bia,' intended to serve as the country's national

hymn, was his only work of note.

Gilmour, gil'moor, Richard, American
Roman Catholic prelate : b. Glasgow, Scotland,

28 Sept. 1824 ; d. St. Augustine, Fla., 13 April

1891. He was ordained priest in 1852, and after

various pastorates, including those at Ports-

mouth, fronton, Cincinnati, and Dayton, was
consecrated bishop of Cleveland in 1872. His
administration of the diocese was markedly effi-

cient, and particularly so along the lines of

Roman Catholic education. He published a

Bible history, a series of 'Catholic National

Readers,' and other books, and in 1874 founded
the 'Catholic Universe,' an influential journal.

Gilolo, je-16'16, Jilolo, or Halmahera, an
island of the Molucca group in the Indian x\rchi-

pelago, belonging to the Netherlands ; area 6,500
square miles ; length 225 miles. It is of singu-
lar form, consisting of four peninsulas, radiat-

ing from a common centre, and having large bays
between. It is rugged and mountainous, the
mountains being volcanic. The original inhabi-
tants have been gradually pressed into the in-

terior by the Malays. Pop. 120,000.

Gilpin, girpTn, Henry Dilwood, American
lawyer: b. Lancaster, England, 14 April 1801 ; d.

Philadelphia 29 Jan. i860. He was graduated
from the University of Pennsylvania, studied law
and became State attorney in 1822. He was
United States attorney for Pennsylvania in 1832,
and attorney-general of the L'nited States 1840-1.
Besides 'Reports of Cases' he published 'Opin-
ions of the Attorney-Generals of the United
States from the Beginning of the Government
to 1841' (1841) and edited 'The Papers of
James Madison' (1846).

Gilpin, John, the hero of a well known
ballad by William Cowper, entitled 'The Divert-
ing History of John Gilpin, Showing how he
Went Further than he Intended and Came Safe
Home Again.' It was first printed anonymously
in 1782, and published with the author's name in

1785.

Gilsonite, gil'son-It, also called Uintahite,
a natural hydrocarbon compound ; a pure hard
variety of asphaltum. It is very brittle, a lus-
trous black in color and fuses. It is used for a
great variety of purposes in the arts, for in-
stance in the manufacture of varnishes. Mixed
with heavy California maltha or with petroleum
residuum it has been used as a paving cement.
The principal deposits in the United States are
near Soldiers' Summit in Uintah County, Utah.
The total output in 1902 was 4,052 short tons,
valued at $61,182.

Gilthead, or Gilteye, English names for a
small and beautiful sea-bream (Clirysophrys
aurata), with conspicuous gold-colored spots
over the eyes. It abounds in the Mediterranean,
and ranges northward to England and southward
to the Cape of Good Hope. This was one of the
fishes kept and fattened by the Romans in their
vivaria. Several other species are known in the
Far East, one species (C. berda), being one of
the favorite fishes of Madras under the name of
black rock-cod.

Gin (more properly Genev,\, from Fr.
genicz're, "juniper"), a compounded spirit, pre-
pared by redistilling plain spirit with juniper ber-
ries, coriander -seeds, angelica root, etc., or by
adding various essential oils to rectified spirit.

The gin produced by distilling possesses a much
more delicate flavor than that produced by mix-
ing or compounding. The strength of gin varies
from proof to 50 under proof. It was first made
in Holland, notably at Schiedam.

As used in machinery the word gin is an
abbreviation of engine and is used of Whitney's
device for separating cotton-seed from the fibre
and more generally of a portable hoisting ma-
chine whose frame is a tripod, one leg being
movable so as to vary its angle of elevation, and
thus determine the height of the apex. The
other two legs preserve their relative distance,.
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and form standards for the drum, round which
the rope is wound by power applied to the Iiaiid-

spikes. For heavy weights a fall and tackle is

used; and for hoisting a bucket •from a well or
mine, simply a couple of pulleys to change the

direction of motion of the rope. One pulley is

suspended from the apex, and the other attached

between the two permanent legs, so as to change
the rope to a horizontal position, for the attach-

ment of a draught horse.

Gin, Cotton. See Cotton ; Cotton Gin.

Ginatilan, he-na-te'lan, Philippines, a town
on the western coast of Cebu, at the mouth of

the Rio Ginatilan. There is valuable timber in

the vicinity. Pop. (1900) 12,144.

Ginevra, gi-nev'ra, or je-nev'ra, the title

of a noted narrative poem by Samuel Rogers.

It is named for its heroine whose affecting story

is also recounted in 'The Mistletoe Bough,' a
ballad by Thomas Haynes Bayly.

Gingal. See Jing.\l.

Ginger, in botany. Zingiber officinale, com-
mon or narrow-leaved ginger, and in ordinary

language the rhizomes of the same plant, which
has subsessile linear lanceolate smooth leaves,

oblong spikes, acute bracts, and a thrcc-lobed lip.

It is a native of India, but is cultivated in most
tropical countries. A broad-leaved ginger, Z.

zcrumbct, also a native of India, is used exter-

nally for cataplasms and fomentations, but is not

eaten. The pieces or races of the rootstocks

are usually from 2 to 4 inches long, branched,

flat, and of a pale buff color. Ginger is known
in commerce under two forms, coated and un-

coated or scraped ; the latter is deprived of its

epidermis when in the green state, and sold as

white ginger. The chief varieties imported into

the United States are Jamaica, Cochin, Bengal,

Japan, and African. The first three are scraped
gingers, and of these Jamaica is the most es-

teemed owing to its color and flavor. Ginger is

an agreeable aromatic, and a valuable stomachic

;

but is more largely used as a condiment than as

a medicine. Preserved ginger, imported from
China in jars, consists of the young rhizomes
boiled in syrup. Ground ginger is frequently
adulterated with sago flour, wheat flour, ground
rice, and arrowroot.

Ginger Ale or Beer, an effervescent drink,

made of ginger, water, sugar, cream of tartar (or

lemon juice), etc. A well-known method is by
pouring a gallon of boiling water over 14 pound
of loaf-sugar, \% ounces of sliced ginger, and
the peel of one lemon, and after allowing the

mixture to cool til! it is milk-warm adding the

juice of a lemon and a spoonful of yeast.

Gingerbread Tree. See Doom P.m.m.

Ging'ham (ali, f^ini^amo, from Guingamp, a

town in Brittany, where the fabric was woven),
a kind of cotton, the manufacture of which was
introduced into Great Britain through France
from India. It is distinguished from calico by
having the colors woven in with the fabric, not
printed on it. The patterns are various ; some-
times fancy designs, sometimes checkered, and
sometimes striped.

Gingili (jTn'ji-lI) Oil, a name often given to
the bland fixed oil obtained by expression from
the seeds of Sesamum Indicum. It is used
medicinally as laxative or mild purgative. See
Sesame.

Ging'ko, the Japanese name of a genus of
trees (Sutiiburta), of the yew group of conifers.
The S. aJianlifulia (Gtngko biloba of Linnaeus),
the only species, is a tree which sometimes attains
a height of nearly 100 feet. Its head is conical,

and the branches are usually horizontal. The
leaves are compound, with from two to four
thick coriaceous leaflets marked with small longi-
tudinal nervures, their resemblance to the maid-
enhair fern giving it its English name of maid-
enhair tree. It is a native of China and Japan,
and was first introduced into Europe in 1754.
Its fruit, which is of the size of a small plum,
has a pulp with a disagreeable odor of butyric
acid and enclosing a kernel which, when roasted,

may be used as food, having a taste like that of
maize. It is largely eaten throughout China and
Japan. The Japanese consider the tree sacred
and plant it near their temples. The gingko is

considerably used as an ornamental tree in Eng-
land and in the United States. It flourishes

best in the shade, in a deep and somewhat moist
soil.

Ginigaran, he-ne-ga'ran, Philippines, a
pueblo of the province of Negros Occidental, at

the mouth of the Ginigaran River on the east
shore of Guimaras Strait, 29 miles south of
Bacolod ; it is also on the West Coast road. Pop.
13,620.

Ginseng, jin'seng, several species of herbs
of the genus Panax, natural order Araliacea.
The most noted species are Panax ginseng, a
native of China, and P. quinqucfolium, of Amer-
ica. These two species so closely resemble each
other that the discovery of the latter near Mon-
treal, Quebec, in 1716, was based upon a de-
scription of the former. The plants grow about
18 inches tall, bear five long-petioled nearly

smooth leaves arising from one point, whence
also arises the flower-stem bearing an umbel of

small flowers from which develop conspicuous
scarlet, generally two-seeded berries. The light

yellow root, especially of the former species, is

u.sed by the Chinese for every conceivable do-
mestic and medicinal use and specimens resem-
bling the human body often command their

weight in gold because of supposed occult vir-

tues. Neither species, however, is considered by
American or British physicians to have any pro-

nounced medical qualities. The Asiatic species

has long been cultivated in China and Korea.
Shortly after the discovery of the American

species a shipment of the wild root was made to

China and soon a trade was established. Since

the plant has a natural range from the valley of

the St. Lawrence to the mountains of Georgia
and westward to the eastern bank of the Missis-

sippi, the wild supply of roots long met the de-

mand. In 1858 the price was 52 cents a pound;
in 1902, $5.55, the advance being largely due to

the decrease of the native supply. In the latter

year many lots of northern root (considered

always better than southern) sold for $8.00 or

even more. The advancing price led to many
attempts to cultivate the plant, but until about

1885 none were reported successful. Then
George Stanton, of Apulia, N. Y., succeeded by
growing the plant in beds prepared in the forest

and later under lath sheds. These methods have
led to the establishment of American ginseng

growing. Cultivated ginseng has commanded
about 20 per cent more than wild root from
the same locality.
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The plants thrive best in a well-drained,

tather loose soil, well supplied with humus,
potash and phosphoric acid, but not with nitrog-

enous material. Little has been done to im-
prove the plant, but the time required to mature
a crop of roots can probably be shortened con-

siderably and the size of the root increased. In
1902 most growers calculated upon five years as

necessary to mature a crop, but at the price of

$2.50 a pound they figured upon making a profit

under reasonably favorable conditions. The atro-

cious prices paid for plants and seed during
1898-1903 were largely due to speculation, an ex-
aggerated estimate of the demand in China,
which is almost the sole market, and to the

novelty of the industry, and hence the scarcity of
plants and seed. Consult: Revised edition of
Bulletin No. 16, Division of Botany, United
States Department of Agriculture (Washington,
D. C.) ; Kains, 'Ginseng' (New York 1902).

Ginx's (ginks'ez) Baby, the title of a fa-

mous book by John Edward Jenkins. It is a

satire on the English poor-laws and the admin-
istration of sectarian charitable associations, and
was published anonymously in London in 187 1.

It speedily ran through many editions, was re-

published in the United States, and excited warm
controversy in the press and even in parliament.

It was followed by satires on other phases of
social economy, but none of the other works of
this author attained such a vogue or exerted such
an undoubted influence upon the direction of
social reforms.

Giobertine (j6-bert'in) Tincture, a prepa-
ration for restoring writings which have become
illegible through age, or faded pictures. The
inventor of it was Giovanni Antonio Gioberti, a

native of Piedmont (1761-1834). This inven-
tion has been invaluable in restoring the origi-

nal writing of palimpsests. See Palimpsest.

Gioja, jo'ya, Flavio, Italian mariner: b.

Pasitano, near Amalfi, in the latter part of the

13th century. He is said to be the inventor of

the mariner's compass, of which he made use in

1302-3. The tendency of the loadstone to turn

toward the north was known before his day, but

the compass then in use consisted only of a

magnetized reed floating upon cork in a vessel of

water. Gioja invented the plan of suspending it

on a pivot, thus leaving it free to move in any
direction, whereby observations were rendered
both easier and more exact.

Giorgione, jor-jo'ne (easel name of Gior-
gio B.^RE.^RELLi or Barb.\rell.\), Italian painter:

b. Castelfranco 1477; d. Venice 151 1. He was
a pupil of Giovanni Bellino, and painted history

and portraits. He was one of the most cele-

brated of the Venetian school, was a fellow

student of Titian, whom he might have rivaled,

had he not died of the plague in early life, while

Titian lived for nearly a century. To him Vene-
tian painting owes much of its marvelous tech-

nique, and by his example in the use of pigments
anc' glazings he set an example many followed

;

he has had more pictures by other hands attrib-

uted to him (nearly a hundred) than any other
Italian master. Even connoisseurs have been de-
ceived by the depth and richness of coloring,

the luminosity of aerial perspective, which his

imitators had learned from him too well. Yet
there are not more than 12 authentic pictures

by Giorgione, and these are dispersed among

the public galleries of Florence, London, Ma-
drid, Dresden and Vienna.

Giotto, jot'to (called Giorro di Bondone),
Italian painter and architect : b. Vespignano,
near Florence, about 1266; d. Florence 8 Jan.

^337- He was the son of a peasant, and was
employed, it is said, in tending cattle. But hav-
ing been once seen by Cimabue, as he was draw-
ing figures of his sheep upon a piece of slate

with a stone, that artist obtained leave from his

father to take him with him, carried him to

Florence, and taught him painting. This may
be a mere story, but at any rate his first

teacher was Cimabue. His natural talent, and
especially the gracefulness so peculiar to him,

developed so rapidly that he soon surpassed all

contemporary artists. He represented the
human figure in his pieces with truth and na-
ture, and excelled in the dignity of his figures, a

pleasing arrangement of them, and a regard to

correct proportions and natural disposition of

the drapery. His earliest extant works are

mural paintings in the Church of St. Francis at

Assisi, executed before the end of the 13th cen-

tury. He was now called to Rome, and after

painting various works there he went to Padua,
in 1303, and adonied the chapel of the Annun-
ciata deir Arena with a series of famous fres-

coes, including 38 subjects, disposed in three

rows, on the sides of the chapel and the front

of the chancel wall, with a vast representation of
the 'Last Judgment' filling the west end. Dante
was his guest at Padua in 1306, and he is cele-

brated in the great poet's 'Divina Commedia.'
He was also a friend of Petrarch. He worked
also at Milan, Verona, Ravenna, Rimini, and
Arezzo. In 1330-33 he was at Naples, and in

1334 was appointed master of the cathedral

works and other undertakings at Florence,

where he designed the celebrated Campanile, a
structure finished by his scholar and godson,
Taddeo Gaddi. Besides the frescoes at Assisi

and Padua, comparative!}- few works of Giotto
are extant. Among his most celebrated pieces

is the 'Navicella' (ship) at Rome (a picture of

'Peter Walking upon the Waves,* in mosaic).
The National Gallery possesses a 'Coronation of
the Virgin' painted in tempera, on wood. "The
influence of Giotto' was profoundly felt over the
greater part of Italy. His example caused a
revolution in art, the eff^ects of which are trace-

able into the 15th century." Many anecdotes of

more or less authenticity are told regarding this

painter. On one occasion, when asked for a

sample of his art to show the Pope, Giotto is

said to have drawn a perfect circle with a single

stroke ; whence "round as the O of Giotto" be-

came proverbial. See Crowe and Cavalcaselle,

'History of Painting in Italy* (1864-6); Janit-

scheck, 'Die Kunstlehre Dantes und Giottos

Kunst' (1892) ; Ruskin, 'Giotto, and his Works
in Padua' (1854-60) : Zimmermann, <Giotto*

(i8gg); Thiorle, 'Giotto' (1902).

Gippsland, gips'land, Australia, one of the
four important districts into which Victoria is

divided, so named after an early governor. It

forms the southeast portion of Victoria, and has
an area of 13,898 square miles. Its length from
west to east is 250 miles, and mean breadth about
80. It was originally called Caledonia Australis

by Macmillan, its first explorer (1839).

Gipsies, jip'siz (from Egyptians, the name
by which they were called in the English stat-
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utes), a wandering nation. They arc called by
the French Bohemicns, from the belief that they

were Hussites driven from their country ; in

Switzerland, the Netherlands, and the Black
Forest they go under the names of Heiden
(Pagans): in North Germany, Denmark, and
Sweden they are called Tater (Tartars). The
name they most frequently pass under in Ger-
many is Zigeuner, which is not unlike the Italian

Zingaro or Zingano, the Spanish Zingaro or
Gitano, the Hungarian Cigany, the Turkish
Tschinganeh. They call themselves Rom,
whence Romani, or Romany, the name of their

language. The number of gipsies in Europe is

roughly set at perhaps 750,000. Of this number
about 200,000 are in Rumania

; 95,000 in Austria-

Hungary; 120,000 in European Turkey; 40,000 in

Spain
; 40,000 spread over Germany, France, and

Italy ; 18,000 in Great Britain ; and the remain-
der scattered over other countries. The main
body of their language is the same throughout
Europe, and even now has a close affinity with
the dialects of Hindustan, though it is mixed
with a great number of words and expressions
borrowed from the races among whom they have
sojourned. The gipsies arc distinct from the

people among whom they dwell, especially in

their bodily appearance as a race and in their

language. They are slight and agile in frame,
though sometimes tall of stature. Their skin is

tawny, or olive-colored, their eyes large, dark
and brilliant. They have long hair, raven-black,

and sometimes ringletted. The mouth of the

gipsy is small and finely shaped, and the teeth

of pearly whiteness. Scientific men have come
to the conclusion that these wanderers are
neither of European nor of African origin, but
are a remnant of some obscure Indian tribe.

This ethnological conclusion is borne out by
the fact that their language is undoubtedly de-

rived from the Sanskrit, although intermingled
with Oriental terms and inflections appear
words of Greek, Slavic, Rumanian, Magyar,
German. French, and English origin.

Their history is curious and interesting. Or-
ganized gipsy bands first appeared in Europe
at the beginning of the 15th century, and in

Italy their number in 1422 was computed at

14,000. Five years later they made their first

appearance in Paris, saying that they were
Christians of Lower Egypt, driven to take ref-

uge in Europe from the Saracens, and had re-

cently left Bohemia. They professed to be per-

forming a penance imposed upon them by Pope
Martin V., who, after hearing their confessions

of sins committed during their travels, had or-

dered them to wander over the earth for seven
years without taking rest on beds. They were
permitted to settle outside the city of Paris,

but when they began to practise palmistry and
fortune-telling the archbishop had them driven

away, and excommunicated the vast number of

citizens who had consulted them. Other bands
succeeded the 120 gipsies who first made their

appearance in Paris ; these latter had crossed the

channel for England. They were great thieves

and in every European country they visited were
regarded with disfavor. In vain laws were
passed against them. Francis I. of France or-

dered them to leave the country on pain of

being sent to the galleys without trial. The
States-General of Orleans condemned them to

perpetual banishment. In the middle of the 15th

century Pope Pius II. cites them as thieves

from the Caucasus. In 1492 Spain exiled them
and renewed the decree 100 years later, Eliza-

beth of England followed Henry VTII. in ut-

tering a proclamation against them. In Scot-
land they were sheltered and protected, and John
Faw, Lord and Earl of Little Egj'pt, was cm-
powered by royal writ to exercise authority over
his gipsy subjects. Germany tried to eliminate

them, and Maria Theresa in 1768 undertook to

settle them as peasants on the land. This at-

tempt was not successful, but Joseph II., by
severe measures induced many of them to settle,

practise trades, and have their children educated.
Though their number in Europe must be esti-

mated at three quarters of a million they are less

a vagrant class than formerly, a fact which is

due largely to the stricter policing of the rural

districts, and the increase of intelligence among
the peasantry, and among the gipsies themselves.

Gipsies have never settled in the United States

as vagr.Tut communities.

Gipsy-moth, a large moth (Porthetria, or
Ocncria, disfar), of the family Liparida, im-
ported into Massachusetts, in 1868, where it soon
became a pest by defoliating shade-trees : and
up to 1900 it had cost the commonwealth
$1,550,000. The sexes of the moth differ greatly,

the male expanding only about one and a half

to two inches, while the female measures across

its expanded wings two and a half inches ; the

female is spotted brownish, and the male is

white, marked with black lines. The former
lays her eggs in masses to the number of 500
wherever convenient, covering them with hairs

and scales from her own body. The females

have such heavy abdomens ihat the wings are

inadequate for flight, hence the insect, owing to

the measures which have been employed to pre-

vent its artificial carriage has not spread far be-

yond the place where originally introduced,

near Maiden. The caterpillar measures when
mature about 1.5 inches, is white, with black

markings, and furnished with long hairs. It

is arboreal and capable of being most trouble-

some on shade, forest, and fruit-trees, but when
abundant it feeds and develops on any form
of vegetation. A single generation is produced
annually. The best means of combating it are

spraying with arsenical mixtures, the collection

of the cocoons and egg-masses and destroying

them : the scraping of loose bark from trees,

thus destroying the young and depriving

them of hiding places ; also the destruc-

tion of the eggs by means of oily sub-

stances, and the trapping of the larvae with

strips of burlap placed about the infested trees.

Consult: 'The Gipsy Moth,^ by Forbush &
Fernald (Boston 1896); Howard, <The Gipsy

Moth in America,' Department of Agriculture,

(Washington, 1897).

Giraffe, ji-raf, or Camelopard, the tallest

of mammals (Giraffa camelofardalis), the type

of a family of ruminants {GiraMdce), interme-

diate between deer and antelopes, and also con-

taining the okapi (q.v,). It is a native of .\frica

south of the Sahara, but is now to be found only

in the interior, remote from civilization and
where there arc brushy plains or open forest,

and is fast decreasing. It occurs generally in

small herds of from 5 to 40, It feeds on the

leaves and small branches of trees, especially

mimosas, which, in districts where the anirnals

abound are kept cropped to a convenient height
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for browsing. Its general aspect is remarkable
from the height of the foreparts and great

elongation of the neck, the head being some-
times i8 feet from the ground. The number of
vertebras in the neck, however (seven), is not
greater than in other quadrupeds, and it has no
extraordinary flexibility, although its form and
movements are very graceful. The length,

therefore, is due to the elongation of each cervi-

cal vertebra. The body is short, and the back
slopes from the shoulder to the tail

;
yet the

greater height of the foreparts is not entirely

owing to the greater length of the fore-legs,

but to the neural processes of the vertebrse,

which form a basis for the support of the neck
and head. The head is long, capable of a wide
range of movements, and the upper lip is pro-
jecting and somewhat prehensile, while the

tongue is remarkably capable of elongation, and
can be thrust far out of the mouth, and em-
ployed to grasp and take up even very small
objects; it is said that its tip can be so tapered
as to enter the ring of a very small key.

The usefulness of such an organ for drawing in

leaves and branchlets to the mouth is obvious.
The giraffe adroitly picks off the leaves of
acacias and other thorny plants, without taking
the thorns into its mouth. The dentition of the
giraffe agrees with that of antelopes, sheep, and
oxen ; the upper jaw of the male is destitute

of the canine teeth which are present in the
male of many deer.

Anatomically the most remarkable feature of

the giraffe is the presence in both se.xes of two
protuberances between the ears, generally de-
scribed as horns, but very different from the
horns of other animals, and each consisting of a
permanent bone united to the skull by an ob-
vious suture, covered with skin and hair, and
terminated by long hard bristles. These long
outgrowths correspond to the bony core of the
antelope's horn or to the pedicel of the antler

in the deer. There is 'also a projection on the
forehead, which, in the giraffes of South Africa,

is so elongated as to indicate a separate species

(G. australis) in the opinion of recent natural-

ists. If this view be accepted then the name
camelopardalis applies properly only to the gi-

raffes now to be found only in Somaliland.
Moreover, Sir H. Johnston has reported that

there exists in Uganda a very brilliantly col-

ored form which has five horny protuberances,

instead of three, upon the head ; and when bet-

ter known may prove to be in a new genus as
well as of a novel species. The hair of the

giraffe is short and smooth, with a short mane
on the neck, and a tuft on the end of the tail.

The color is reddish-brown in irregular areas

sharply marked off by white borders, like the

mortar between brick-work; but there is much
variation in tint as well as pattern. A few ex-
tinct forms are found fossil in the Pliocene
beds of China, India, and Greece, of which
Samotherium and HalUdotherium are promi-
nent examples; they had a shorter neck and
legs and more bovine appearance than their

successors, and the males alone have horns.

The giraffe is an inoffensive animal, and gen-
erally seeks safety, if possible, in flight, although

it is capable of making a stout resistance, and
is said to beat off the lion by kicking with its

hind-legs, discharging a storm of kicks with

extraordinary rapidity. It is not easily over-

taken even by a fleet horse, and has greatly the

advantage of a horse on uneven and broken
ground. Its pace is described as an amble,
the legs of the same side moving at the same
time. The giraffe was known to the ancients,,

and was exhibited in Roman spectacles. Repre-
sentations of it appear among Eg>'ptian antiqui-

ties. It has been supposed to be the zemer of
the Jews, translated chamois in the English
Bible (Deut. xiv. 5).

It is one of the costliest and most uncommon
animals in menageries, although in former years
they were kept and bred in Europe. The flesh

is excellent meat, and the hide is thick and
makes good leather. Consult: Beddard, 'Mam-
malia' (1902), and the writings of naturalists

and sportsmen in Africa, especially Johnston,
Baker, Bryden, Holub, and Selous.

Giralda, he-ral'da (Spanish girar, *to turn
round"), a weathercock in the form of a figure

or statue. It is pre-eminently applied to the

weathercock, and from that to the Moorish
tower or minaret (part of the cathedral) which
it surmounts at Seville, Spain. The figure in

this weathercock is that of Faith, which turns
round to face every wind and storm. In the
copy of the tower of Seville cathedral which
appears in Madison Square Garden, N. Y., the
figure of Faith is replaced by that of Diana.

Girard, ji-rard', Charles, American natu-
ralist : b. Miilhausen, France, 1822. In 1839 he
was a pupil of Agassiz, at Neufchatel, Switzer-
land, and soon became one of his assistants, ac-

companying him to America, and remaining his

assistant until 1850. He was attached to the
Smithsonian Institution 1850-9. and has pub-
lished: 'HerpetologN' of the United States Ex-
ploring Expedition under Capt. Wilkes* (1S58) ;

and many professional articles and monographs.

Girard, zhe-rar. Marc Amable, Canadian
politician : b. Varennes, P. Q., 25 April 1822 ; d.

Winnipeg 10 Sept. 1892. In 1871 he was admit-
ted to the bar of Manitoba, in whose politics he
was long active as treasurer (1870-2). premier
(1874), and later secretary, minister of agricul-

ture, and president of the council. In 1871 he
became a senator of the Dominion of Canada
and in 1872 a member of the executive council
forthe Northwest Territories.

Girard, Philippe Henri de, fe-lep 6ii-re de,
French inventor: b. Lourmarin, France, i Feb.

1775 ; d. Paris 26 Aug. 1845. He was a man
of versatile, scientific tastes, but concentrated
his powers on mechanics. When Napoleon of-

fered i.ooo.ooo francs as a prize for a machine
that would spin flax, Girard invented the ma-
chine, but the fall of Napoleon deprived him
of the reward. In 1815 he settled in Austria,
built a flax-mill at Hirtenberg, and inaugurated
steamboat service on the Danube. At the in-

vitation of the Russian czar he went to Poland
in 1825 and established a flax-mill which be-
came the centre of the village of Girardou.

Girard, ji-rard', Stephen, American philan-
thropist: b. Bordeaux, France, 24 May 1750: d.

Philadelphia 26 Dec. 1831. In 1769 he settled

in Philadelphia and engaged in various trades.

Later, in 1780-90, he formed a partnership with
his brother John and for some years continued
a most successful West Indian and coastwise
trade. He became interested in the first United
States Bank in Philadelphia, and in 1812 had
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purchased the controlling interest and building.

The bank continued to do business under the

name of the Girard Bank, and soon became one

of the foremost financial institutions of the

country. He was a man of peculiar habits, ill-

tempered and repellent in manner, but with all,

a man uncommonly generous in his charities,

chief among which was the $5,000,000 left for

the erection and maintenance of a college for

male white orphans. During the rage of yellow

fever in Philadelphia he was ever present in re-

lieving the afHicted, both by his free giving and

by his personal care.

Girard, Kan., a city and county-seat of

Crawford Countv, on the Atchison, T. & S. F.,

and St. Louis & S. F. R.R.'s. Its situation is

well adapted to agricultural pursuits. It has 6

churches, 2 banks, and 3 public schools. The
industries include zinc smelting, stove manu-
facturing, and flour-mills. The city ovv'ns its

own water-works. Pop. (1900) 2,473.

Girard College, Philadelphia, Pa., an insti-

tution for the education of poor white oi;phan

boys ; founded under the will of Stephen Girard,

and opened i Jan. 1848. By a provision in the

will no ecclesiastic, missionary, or minister of

any sect whatever is to have any connection

with the college. At the close of the school

year 1900 it reported : Professors and instruc-

tors, 67; students, 1,731; volumes in the library,

i6,Soo; productive funds, $15,938,293; income,

$1,000,000; number of graduates, 4,754; presi-

dent, A. H. FctteroH, Ph.D., LL.D. The total

value of the college property exceeds $16,000,000.

Girardin, Mad.\me Delphine Gayde, del-fen

gade zhc-rar-dau, French poet and novel-

ist : b. Aix-la-Chapelle, Rhine Province, Prussia,

26 Jan. 1804; d. Paris 29 June 1855. Carefully

educated by her mother, Sophie Gay (q.v.), she

won fame 'with her poetry at the age of 15, an

academic prize at 18, and a royal pension at 20.

In 1831 she married the eminent journalist M.
Emile de Girardin, and began now to turn her

attention to prose fiction, producing successively

:

<Le Lorgnon' ; <Le Marquis de Pontanges' ;

<La Canne de M. de Balzac' ; 'II ne faut pas

jouer avec Douleur' ; and 'Marguerite.' She

also contributed to the 'Pressc,' conducted

by her husband, her 'Lettres parisiennes,'

which, under the pseudonym of the "Vicomte de

L.\UNAV,» attracted great and deserved admira-

tion by their wit and liveliness. As a writer

for the stage Madame de Girardin obtained some
distinction, two of her most successful pieces

being; 'Lady TartufTe' and 'La joie fait peur.'

She also composed two tragedies, 'Judith* and

'Cleopatra,' for the celebrated Rachel; and a

little piece by her, 'Le Chapeau de I'Horloger,'

became a popular farce in England under its

English title of 'The Clockmaker's Hat'

Girardin, Emile de, a met de, French jour-

nalist and politician: b. Paris 22 June 1806;

d. there 27 April 1881. He bore the name of

Delamothe till 1827, when he assumed that of

his father, who acknowledged him in 1847; and

his first attempt in literature was a novel,

'Emile,' in which he pleaded the cause of adul-

terine children. After the July revolution of

1830 he established the 'Journal des Connais-

sances Utiles,' and in 1836 founded the <Presse,>

an Orleanist journal with Conservative leanings.

Its rivals accused it of being subsidized by the

government, and one of the unfortunate results

of the quarrels thus fastened on Girardin was
his duel with Armand Carrel, editor of the 'Na-
tional,' in which the latter fell. He promoted
Louis Napoleon's election to the presidency, and

afterward became a Socialist. In 1856 he sold

his share of the 'Presse,' but became its editor

again in 1862, eventually abandoning it for the

direction of the 'Liberie,' which he maintained

till 1870. During the Commime he proposed a

scheme for splitting up the republic into 15 fed-

eral states. In 1874, however, he founded the

'France.' and both in its pages and in the 'Petit

Journal' supported the republic. He wrote a

few pieces for the stage; his political ideas he

gave to the world in a host of brochures.

Girder, a beam, of wood or metal, span-

ning the distance from wall to wall or pier to

pier, and used to support a superstructure or

superincumbent weight, as a floor, the path-

way of a bridge, etc. Girders are often com-
pound, the timbers being scarfed together and

stayed by truss-work, or fished at the joint.

The ends of the girder rest on the wall or pier

to an extent varying according to the span;

thus for a girder of 10 foot span, the bearing

at each end should be 7 inches; for a 20- foot

span, 14 inches. The ends rest on templates.

Girders are of various sorts, according to the

purpose for which they are required. A sand-

wich girder is one which is composed of two
wooden beams with an iron flitch plate between,

all bolted together. See Bridge Bun.DiNo;

Buii.niNG.

Gir'dler, a small American longicorn

beetle {Oncidercs cinguhtus), which in August

lays an egg in a hole bored into a twig of a

hickory, pear, or other tree, and then gnaws a

deep groove below the egg, thus girdling the

twig. This kills the extremity and provides a

supply of dead wood as food for the grub which

is soon hatched. The grub eats all the woody
tissue, and within the concealing shell of bark

remaining, pupates and passes the winter, be-

coming a full beetle and emerging the following

spring. When this insect is numerous it may
do serious damage to forests and orchards.

Girls' Clubs, societies with a membership

of girls banded together for recreation, study,

mutual helpfulness, etc. Among girls there is

apparently less spontaneity than among boys

in regard to the formation of clubs, but large

numbers of girls are found in clubs organized

and to a greater or less degree supervised by

older persons. In women's clubs so called, large

numbers of girls are found either as regular

members or in a junior bnnch or department.

Some large societies, such as the Young Wo-
men's Christian Association, do not apply the

name club to any of their branches, and could

not accurately do so, and yet the opportunities

they afford to girls, for entertainment, self-im-

provement and social intercourse, and the use of

rooms for gatherings, reading, and writmg, etc.,

afford to members what is largely equivalent to

club membership, a fact appreciated by the

girls themselves, who sometimes give as a rea-

son for joining such societies, the wish to be

connected with "a club." Many girls are found

in the large organization known as Kings

Daughters and Sons, especially in the junior cir-

cles In such bands, religious or benevolent

features predominate, but the social element
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-is cultivated in a greater or less degree. The
Girls' Friendly Society is also largely of a re-

ligious nature, but in addition to church and
missionary work, it provides opportunities for

recreation and for the mental and industrial

training of its members. Instruction in hj-giene

is an important feature, and music receives much
attention. The aim of the society is to encourage
purit}' of life, dutifulness to parents, faithful-

ness to employers, and thrift; and to cultivate

a spirit of fellowship and kindliness. It ensures
the privileges of the society to its members
wherever they may be, by giving them an in-

troduction from one branch to another. The
parent society was started in England in 1875
(at a time when much interest was shown in

"rescue work") with the central idea of helping
young women along preventive rather than re-

formator)' lines. The form of organization fol-

lows as far as possible that of the Church of
England, being diocesan and parochial. Any
girl of good character, 12 years of age or over
may become a member, and younger girls may
become probationers or candidates. Associate
members must be communicants. This society

now extends wherever the English language is

spoken and is the largest society of girls and
women in existence, numbering about 300. The
Girls' Friendly Society in America is under
the auspices of the Protestant Episcopal Church.
Branches were started in Lowell, Mass., and
in Baltimore, Md., soon after the organization
of the English society, and a central council

was formed in 1886. On I Oct. 1902 the society

reported 435 branches, in 54 dioceses : and a

total membership (including associates, proba-
tioners, candidates, etc.) of 25,399. There are

six holidaj' houses, belonging respectively to the

diocesan branches of Massachusetts, New York,
Pennsylvania, Rhode Island, and New Jersey.
The organs of the society are two monthly
periodicals, 'The Girls' Friendly Magazine,' and
'The Associates' Record.' The central office is

in the Church Missions House, New York.
Some individual churches maintain girls' clubs as

a part of their parish work. The club connected
with St. Bartholomew's Church, New York, has
a club-room, baths, classes of various kinds, and
a mutual benefit fund. In the social, univer-

sity, and college settlements in large cities

throughout the United States, clubs for girls

generally constitute an important feature of the
work.

The use of the word "girl" in connection
with working-girls' clubs is somewhat vague, as

the term is very elastic in its application. In
most working-women's clubs girls are admitted
who have passed the age of 14, but in some
cases there are also junior clubs for the younger
girls. These "sub-clubs" are to some extent
under the supervision of the older members, but
usually have their own ofiicers and constitution.

The State and city associations of working-
girls' clubs secure for the individual clubs

belonging to them enlarged advantages and
more effective working. The results of united

effort are illustrated by the success of the

movement for the early closing of stores in

Boston in 1896-7, a step due in great part

to clubs having a membership largely drawn
from girls in stores and factories. One of
the objects of the Massachusetts association

is to assist clubs in obtaining the services of

good teachers, physicians, and lecturers. Among
the subjects very frequently taught in the classes

connected with working-girls' clubs are plain

sewing and embroidery, millinery, cooking, gym-
nastics, and singing. Lessons in English liter-

ature, elocution, French, German, stenography,
drawing, modeling, and painting are also offered
to many club members. In some of the clubs
the teachers are paid, and in others they con-
tribute their services. Besides the more formal
lessons, talks are often given to club girls on
hygiene, nursing, morals, manners, etc.; and
concerts, lectures, and readings, with "evenings
of travel" fill many of the evenings devoted to

entertainment. Outings of various kinds form a
summer feature in many clubs, and vacations are
often made possible at cheaper rates than could
otherwise be obtained by the members. Large
clubs or associations conduct vacation houses at

the seashore or in the country. The pleasures
and privileges connected with club life form the
brightest and most hopeful element in the life of
many a self-supporting girl. See Boys' Clubs ;

Clubs ; King's I3aughters axd Sons, Interna-
tional Order of ; Lend a Hand Clubs ; Wo-
men's Clubs ; Working Women's Clubs.

Girls' Friendly Society. See Girls' Clubs.

Gironde, zhe-rotid, France, a department,
bounded north by the estuary which gives it its

name, and the department of the Charente ; east

by Dordogne and Lotet-Garonne ; south by Lan-
des ; and west by the Bay of Biscay; area. 4.140
square miles. The whole department, with ex-
ception of the west, which sends its waters
either directly to the coast or the long series

of lagoons by which it is lined, belongs to the
basin of the Gironde, which is formed in its

interior by the junction of the Dordogne and
Garonne. The only other streams deserving of
notice are the Leyre, which discharges itself

into the most southern lagoon ; the Ciron, a

left affluent of the Dordogne ; and the Isle, with
its tributary Dronne. The quantit}' of waste
land is very .great, amounting to more than
one third ; while the arable land is rather less

than one fourth of the whole surface. Of the

remainder about one seventh is occupied by
vineyards, and one ninth under wood. The
great staple of production is wine. The most
celebrated wines are Medoc, Graves, Cotes, Pa-
lus, and Entre-deux-Mers. (See Wines.) The
trade, which has its centre at Bordeaux, is very
important. The principal exports are wine,

brand}-, corn, flour, fruit, rosin, liqueurs, etc.

For administrative purposes Gironde is divided

into six arrondissements— Bordeaux, Bazas,
Blaye. Lesparre, Libourne, and La Reole. The
capital is Bordeaux (q.v.). Pop. (igoi) 821,131.

Girondist, jT-ron'dTst, or Girondin, the
name of a great political party in France; one
of the most powerful factors in the earlier part
of the first French Revolution. When the Leg-
islative Assembly met in 1791, it contained rep-

resentatives of the upper, the middle, and the

lower classes. The Girondists were the party

of the middle classes, and were republican in

sentiment, but suffered from the lack of a defi-

nite policy. They obtained their designation from
the fact that their most celebrated leaders, Ver-
gniaud, Guadet. and Gensonne, were members for

the department of the Gironde, originally law-
yers in the law court of Bordeaux. Sometimes
they were called Brissotins from Brissot, their
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most eloquent leader. They were the most pow-
erful parly in the Asscmhly, and for a time

shaped the policy of their country. When con-

servative Europe threatened France with in-

vasion, the Girondists in April 1792, declared

war, the Jacobins deprecating hostilities, as

fearing the result. To overcome their monar-
chic rivals, the Girondists coquetted with the

last-namea party, and found that they had
gained, not a servant, hut a cruel and exacting

master. The quarrel between the two arose af-

ter the massacres perpetrated in August and
September 1792, and the extreme revolutionists

ultimately prevailing, an armed mob on 31 May
1793 assailed the Convention, and demanded the

imprisonment of 29 Girondist deputies. These
were arrested on 2 June, and 21 of them were
guillotined on 31 October. Others were subse-

quently put to death ; a few escaping, reappeared

in the Convention after the fall of Robespierre.

Girouard, Desire, da-ze-ra zhe-roo-ar,

Canadian jurist: b. Saint Timothee, P. Q., " July

1836. He practised his profession as a member
of the Montreal bar 1860-95, and was a mem-
ber of the Dominion Parliament for Jacques
Cartier 1878-95. He carried the Deceased Wife's

Sister Bill in 1882 and since 1895 has been a

justice of the supreme court of Canada. He
has published: 'Essai sur Lettres de Change*
(i860); 'The Bill of Exchange Act* (1890);
'Lake St. Louis, Old and New and La Salle*

(1893).

Girton (ger'ton) College, England, a noted
college for women, instituted at Hitchin in 1869,

but removed to Girton, near Cambridge, in 1873.

The students, no in number, are admitted af-

ter an entrance examination ; the ordinary course

extends over three years, half of each year being

spent in college. Degree certificates are granted

for the B..\. of Cambridge University.

Girty, ger'ti, Simon, American frontiers-

man and leader of the Indians : b. present Dau-
phin County, Pa., 1741 ; d. Canada 1818. He
became a second lieutenant of Virginia militia,

later an Indian interpreter, deserted to the Eng-
lish in 1776. was appointed an interpreter to the

English Indian department, and was declared a

traitor by the Pennsylvania legislature. His
name was popularly associated with many Iri-

dian atrocities on the frontier, although it is

likely that he was not at any time commander
of a large force and that his prestige among
the savages was much less than was supposed.

He did, however, lead the Indians who attacked

Dunlap's Station (1791) and Fort Jeflferson

(I790-

Gisborne, giz'born, Frederick Newton,
Canadian telegrapher: b. Broughton, Lancashire,

England. 8 March 1824: d. 29 .\ug. 1892. He
went to Canada in 1845 and soon after engaged

in telegraph work. He laid before the Nova
Scotia authorities in 1850 a plan for telegraphic

communication between Newfoundland and Ire-

land, and the first cable in .\merica was laid

by him in 1852, connecting Prince Edward Is-

land and New Brunswick. In 1879 he was ap-

pointed superintendent of the Dominion Tele-

graph Signal Service.

Gismondite, jis'mon-dit, or Gismondine
(named after C. G. Gismondi, an Italian min-

eralogist), a monoclinic transparent or trans-

lucent mineral of vitreous lustre, its hardness

4.5 ; specific g:ravity 2.27 ; sometimes colorless,

sometimes white, bluish-white, grayish, or red-

dish. It is optically biaxial. Composition: Sil-

ica, 35.88; alumina, 27.23; lime, 13.12; potassa,

2.85, and water, 21.10. Occurs in leucitic lava

near Rome and in Sicily.

Gissing. gis'sing, George, English novelist:

b. Wakefield 22 Nov. 1857 ; d. Saint Jean de
Luz, France, 28 Dec. 1903. In his stories he ha!>

made a remarkable study of the London masses,

from the ranks of skilled labor to the most noi-

some human refuse of the slums, the result being

half repulsive and wholly powerful. He ha&
published: 'The Unclassed* (1884); 'Demos*
(1886); 'Isabel Clarendon' (1886); 'Thyrza*

(1887); 'A Life's Morning' (i888); 'The
Nether World' (1889); 'The Emancipated*

(1890); 'New Grub Street* (1891) ; 'Born in

Exile' (1892); 'Denzil Quarrier' (1892); 'The
Odd Women' (1893) ; 'In t'le Year of Jubilee'

(1894); 'Eve's Ransom' (1895); 'The Whirl-
pool' (1897) ; 'Human Odds and Ends' (1897) ;

'The Town Traveler' (1898) ; 'Charles Dickens,

a Critical Essav' (1898) ; 'The Crown of Life'

(1899); 'Our Friend the Charlatan'; 'By the

Ionian Sea' (1901).

Giulio Romano, joo'le-6 ro-ma'no, prop-

erly GiULio I'li'Pi i)E Gi.vNNUZzi, Italian artist:

b. Rome about 1492; d. Mantua I Nov. 1546- He
assisted Raphael in several of the lattcr's works,

including the 'Benefactors of the Church' in

the Incendio del Borgo, and at Raphael's death

completed the 'Battle of Constantme' and the

'Apparition of the Cross' in the Hall of Con-
stamine in the Vatican. He built the Villa

Madama, for which he painted a fresco of Poly-

phemus. In 1524 he accepted the invitation of

the Duke of Mantua to undertake for him a

series of architectural and pictorial works, and
restored the Palazzo del Te, the cathedral, the

streets, and a ducal palace at Marmirolo, near

Mantua. Among other Mantuan works of his

are the 'History of Troy,' in the castle, and
'Psyche,' 'Icarus,* and the 'Titans,' in the

Te palace. In Bologna he designed the facade

of the church of St. Petrnnio. Other works
are the 'Martyrdom of Saint Stephen,* at Ge-
noa; 'A HolyFamily.* at Dresden; 'Mary and

Jesus.' and the 'Madonna della Gatta.'

Gizeh, ge'ze, Ghizeh, or Geezeh, Egypt, a

town on the left bank of the Nile, almost di-

rectly opposite Cairo. It was formerly an im-

portant place, beautified by palaces, but now
forms a scene of ruins, amidst which the town
is built. Five miles to the west are the great

pyramids which have been named from this

town, and here also is the famous Sphinx. Pop.

about 11.500.

Gizzard, a stomach or a part of it or of

the alimentary canal where it is unusually mus-
cular and tough, so that it is able to crush or

grind solid food. It is not possessed by animals

whose food is soft or else is chewed before

swallowing; and is best developed among seed-

eating birds, which frequently swallow pebbles

to assist the gizzard in its grinding work.

Birds not accustomed to hard food, if com-
pelled and able to adopt such a diet, will de-

velop a serviceable gizzard. Various fishes, rep-

tiles, crustaceans, insects, worms, and other

invertebrates have gizzards. See Digestive Sys-

tem under Amatomy ; Stomach.
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Glace Bay, Canada, town of Cape Breton
Island and County, Province of Nova Scotia, on
the extreme eastern seacoast and on the Sydney
& Louisburg R.R., 14 miles east of Sydney.

Industries.— The town and the surrounding
district are underlaid with vast deposits of coal

and almost the entire population is dependent
upon the coal mines, five of which are within the

town limits and three others closely adjoining.

The Dominion Coal Company employs about
5,000 persons and has a yearly output from their

mines of over 4,000.000 tons.

Banks and Churches.— There are three
banks, branches of those located in other cities.

Nearly half the population is Roman Catholic,

while the Presbyterians have great predominance
over the Evangelical bodies.

Public and Educational Institutions.— Saint

Joseph's Hospital is the second largest in Amer-
ica and one of the finest in the province. On
Table Head, a bleak promontory one mile east

of the town, Marconi completed in December
igo2 his first transatlantic wireless telegraph and
sent his first wireless messages across the At-
lantic. The educational system consists of com-
mon and convent schools.

Government and Population.— The town was
incorporated in 1901, its affairs being adminis-
tered by a mayor, elected yearly, and a council

of si.x members, elected for two years. The ma-
jority of the population are of Highland Scotch
descent. Pop. Glace Bay and surrounding col-

lieries (1901) 6,945 ; (1905) 16,000.

Glacial Acetic Acid. See Acetic Acid.

Glacial Drift. See Drift.

Glacial Period, or Ice Age. Over nearly
all of the North American continent north of
the 40th parallel and over a vast tract of the
work of moving ice sheets or glaciers, rock
surfaces have been ground and polished, great
boulders have been carried long distances from
the ledges whence they came, and the topogra-
ph.^ has characteristically rounded outlines. Since
the marks of the ice chisel are plainly visible on
hard rocks, and even on easily weathered rocks
that have been protected by a thin layer of soil,

it is evident that the ice finished its work re-
cently.

Effects of Glaciation.— At the opening of
the Glacial Period most of the land surface over
which the ice advanced was covered by a deep
soil grading through partly decayed rock into

solid rock. Undoubtedly the ice did not level

off the general surface of the country as much
as has been supposed, but it wiped off the soil

and partly decayed rock, rounded the outlines

of hills, broadened north and south valleys

and pushed before it or carried along a mass of
detritus which formed whenever the ice stopped
its advance, a terminal moraine. It is possible
that clay and boulder were laid down in a thin

sheet under the ice in places at least, forming
what is known as boulder clay or till, near where
was the southern edge of the ice, oval hills of

clay and boulders known as drumlins. Other
deposits were formed along the edge of the ice,

from material worked over by water and known
as stratified drift. These deposits include irreg-

ular hills of sand, gravel, and boulders, called

kames, and long winding ridges of the same
material called eskers. These latter are sup-
posed to represent the filled channels of sub-

glacial rivers. The irregular depressions known
as pot holes, in a glaciated region, may some-
times represent where were isolated masses of

ice when glacial detritus was deposited all

around as the ice sheet retreated. It is in fact

in the retreat of the ice front that topography
was most modified, the terminal moraines, at

each pause in the retreat, dammed river valleys,

while the valleys were filled sometimes to a

depth of hundreds of feet with detritus. Be-
tween the morainic dams in front and the ice in

the rear, great lakes were formed, one of these,

Lake Agassiz in Minnesota, the Dakotas, and
Manitoba being 700 miles long from north to

south. As the glacial retreat was recent, streams
have not had time to cut down valleys and so

a glaciated region is a region of lakes.

Cause and Duration of the Glacial Period.—
Though several theories of the cause of the Gla-

cial Period have been proposed, no one has re-

ceived general acceptance, and the existence of

Glacial periods in past geologic ages is still dis-

puted. Probably there were Glacial periods be-

fore the Pleistocene. As to the Pleistocene,

there is good evidence for believing that north-

ern North America and probably Scandinavia

were much elevated at the close of Ter-

tiary time. This elevation of the land caused
so heavy a snowfall that snow lay on the ground
all the year round, and glaciers started. An-
other hypothesis, that of Croll, is that owing to

variations in the eccentricity of the earth's orbit

around the sun the hemisphere having winter

when the earth was farthest from the sun, would
for a period have protracted winters, and dur-

ing this period great masses of ice might accu-

mulate. Whatever the cause, the ice sheets

formed and advanced. In North .America three

centres of glaciation are generally recognized,

the Cordilleran, along the Rocky Mountains in

British Columbia, whence the ice flowed
eastward possibly 1,000 miles or more ; the Kee-
watin, near Hudson Bay, whence the ice ad-
vanced southwest, south and southeast, reach-
ing as far south as Iowa : and the Laurentide,

north of the St. Lawrence River and in Labrador,
whence the ice advanced over eastern Canada,
New England, and the Central States as far

west as the Mississippi River. These ice sheets

did not advance simultaneously, but probably
in the order named. Their retreat was accom-
panied or preceded by changes of level, until at

the close of the Ice Age, during the so-called

Champlain stage, or its equivalent, the Colum-
bian, the ocean covered what is now dry land,

and the climate was milder than now. The ice

did not advance nor retreat steadily. Some
geologists recognize in the Mississippi valley

four or five advances and corresponding retreats,

and speak of these as epochs or stages. The
time since the close of the Ice .\gt has been
variously estimated ; average estimates being
around 20.000 years. There is good evidence
for believing that as much time elapsed between
some of the advances of the ice. Hence it is

sometimes said that we may be living to-day in

an Inter-glacial Period. It is certain that man
was in Europe in what is known as the Chel-
lean Epoch, or early Pleistocene. He may have
been in .America at the same time, but no certain

evidence of his presence has been found.
Bihliographw— Agassiz, 'Svsteme Glaciale*

(1847); Croli; 'Climate and'Time> (1885);
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Dawson, 'Canadian Ice Age' (1894) ; Bonney,
<Ice Work, Past and Present' (189(3); Geikie,

'Great Ice Age' (1895) ; Heim and Peuck, 'On
the Ancient Glaciers of the Isar and Liuth'

(1886); Wright, 'Ice Age in North America'
(i8go;; Upham, 'Glacial Lake Agassiz' United
States Geological Survey, Monograph XXV.
See Boulder Clay; Columbian Formation;
Diluvium, Champlain Stage; Drift; Drum-
lin

;
Till. Sa.muel Sanford,

Engineering and Mining Journal.

Glacier Bear, a small gray or "blue" bear
(i'rsus eininonsi) of the St. Elias Alps, Alaska.
See Be.\rs.

Glacier, a current of ice derived from
snow. Water, changed into vapor by sun-heat
and carried by the winds over frosty highlands,
is crystallized into snow. Glaciers take their

rise in regions which lie above the snow-line.

Upon these regions, from their geographical
position and elevation, the quantity of snow that

falls exceeds the quantity melted and evaporated.
The surplus, instead of accumulating indefi-

nitely, is changed by the pressure of its weight
into ice, which, though hard and apparently as

brittle and inflexible as glass, flows down toward
the sea in beautiful swaying undulating lines, as

if soft like honey or tar. Thus the overbur-
dened regions above the snow-line are relieved

and a continuous circulation is maintained.

—

ocean water Hying away through the air in the
form of vapor, but in returning creeping along
the ground in the form of ice. grinding and
crushing the rocks that lie in its way, and leav-

ing a heavier track than anything else that

moves on the face of the earth.

In general a glacier flows like a river, and
drains off snow as a river drains off rain. At
different places it moves at different rates, not

only along its cross-sections, but along its length

and from surface to bottom, as friction and the

declivity of its bed varies. The velocity of the

swiftest parts of the largest glaciers of the Alps
is about from one foot to three feet per day ; of

the smallest, about as many inches. The lower
central part of the Muir Glacier of Alaska flows

about 10 feet a day. Some of the Greenland
glaciers are said to flow much faster. Glacier

motion, however slow, is continuous. It is less

in winter than in summer, and slightly less in

frosty nights than in warm and rainy days.

Crevasses.— Though obedient to the laws of

liquid motion in general, a glacier refuses to

stretch, as is shown by its breaking sharply

asunder at right angles to tension strains, thus

forming the so-called transversal, longitudinal,

marginal, and hergschrund crevasses. The first

two arc caused by unevenness of the channel,

the marginal by differential motion, the berg-

scUrund by the glacier flowing away from the

motionless snow attached to the head of its

basin. The last is of course a feature of all

glaciers : so are the marginal crevasses, since

the middle of all glaciers flows faster than the

sides ; but large central areas, where the bed is

regular in slope or slightly concave, are free

from crevasses. The largest crevasses are sev-

eral miles long, i.ooo feet deep or more, and 30
or 40 feet wide, though at first they are usually

too narrow to admit a knife-blade. In some
places all sorts of crevasses are interlaced, form-
ing labyrinths of yawning gulfs defying the skill

and will of the bravest mountaineer who tries to

hew a way through them.
Regelation.— The brittleness of ice, with its

flowing motion, is partly explained by regela-

tion. In 1850 Faraday discovered that when
two pieces of thawing ice are placed together

they freeze at the points of contact. Snow at a
temperature of 32 F., stuffed into a mold and
squeezed, becomes transparent ice. So also

fragments of ice pressed in a mold break, are

crushed, and recongealed into a solid mass of the

form of the mold, illustrating the breaking of

glaciers and their regelation when from change
of position the sides of the chasms, great or
small, are pressed together.

Moraines.— The life of a glacier is one eter-

nal grind. Its draining streams are always
milky with rock mud rubbed off its bed, and
separated from the large detached masses by the

waters. Moraines, lateral, medial, and terminal,

are the general detritus of a glacier and the

weathered heights about it. drawn out and
arranged by the ice currents, and located as their

names indicate. The medial moraines, of which
each glacier has one fewer than the number of

its tributary glaciers, are formed by the union of

two laterals at the confluence of the tributaries,

and extend down the trunk in beautiful order.

The terminal moraine is made up of parts of all

the others. The moraine material, clay, sand,

and boulders, of the great continental glaciers of

the Ice Age, is often called drift. The detached

rock masses, borne along by the ice currents

and left in the terminal moraines, or if the gla-

cier reaches the sea, dropped perhaps hundreds
of miles away by icebergs, are called erratics.

The most striking features of large glaciers

are the medial moraines, the lakes and streams
on its surface, the wild ice cataracts correspond-
ing to the cascades and rapids of rivers, and the

discharging frontal wall, with its icebergs

upheaving, sinking, and roaring amid eternal

thunder. Glaciers vary widely \n size and form

;

they may be classified as follows:

(a) Continental glaciers, of which only two
now exist, the Greenland and South Polar ice

caps.

{b) Glaciers of the first order, which are

more or less river-like, flow into the sea, and
terminate in berg-discharging ice cliffs.

(c) Glaciers of the second order, which
approach the sea. but do not enter it, and of

course do not discharge icebergs, waste from
melting and evaporation equaling the snow
supply.

(d) Glaciers of the third order, residual

branches of tbose of the second, separated and
made independent by the melting away of the

trunks to which they belonged. Nearly all the

glaciers of the world are now of this order.

Distribution of Glaciers.— Most of the gla-

ciers of North America are distributed along

the mountain ranges of the Pacific coast between
lat. 36° 30' and 36°. About 65 small residual

glaciers a mile or less long still linger on the

Sierra Nevada of California between lat. ,36° 30'

and .38°, at an elevation of 11,000 to 12,000 feet

above sea-level. Groups of larger glaciers drain

the snow-fields of Mount Shasta and the high

volcanic mountains of the Cascade Range in

Oregon and Washington. From ice-crowned

Mount Rainier, 14.600 feet high, eight glaciers,

5 to 10 miles long, descend into the forests to

within 3,000 and 4,000 feet of sea-level. The
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I. Small Residual Glacier. 2. Front of Columbia Glacier.
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broad, lofty mountain chain extending along the

coasts of British Columbia and southeastern

Alaska is generally ice-laden ; the upper branches
of the main canons are occupied by glaciers,

which gradually increase in size and descend
lower, up to the highest and snowiest region of
Alaska between lat. 56° and 61°, where a con-
siderable number flow into arms of the sea.

This is the region of greatest glacial abun-
dance on the continent. To the north of lat.

61° the glaciers gradually diminish in size to

about lat. 62° 30' or 63°. Beyond this, to the

north end of the continent, few if any glaciers

now exist, the ground being comparatively low
and the snowfall light.

Glaciers of the third order, a mile or two to

15 or 20 miles long, fill the uppen canons and
hollows of the highest region in countless thou-
sands.

The large glaciers of the second order num-
ber about 100. They are distributed along the

coast from the mouth of the Stickeen River
to Cook Inlet and the Alaska Peninsula, pour-
ing their majestic floods from far-reaching foun-
tains in the white recesses of the peaks. The
expanded fan-shaped ends of many of this order
are from two to four or five miles wide. The
largest among these are the Malaspina Glacier,

the Miles, Yakutat, Grand Plateau, Crillion,

and La Perouse, fronting the sea along the St.

Elias and Fairweather mountains. The Malas-
pina is the largest of them all, being about 20
miles long and 65 or 70 miles wide,— a grand
undulating ice prairie sloping gently from the

base of the St. Elias Mountains, and separated
from the sea bj' a girdle of forested moraines
five or six miles wide, except at Icy Cape, where
it presents bluffs of pure ice that are being
undermined by the waves. The La Perouse
also presents ice bluffs to the open ocean, which
at high tide are wave-washed, and small bergs
are occasionally detached ; but far the greater
number terminate a mile or two from the tide

line, back of moraines in rather low-spreading
crevasse-gashed brows, over which one may
easily climb.

The great glaciers of the first order flowing
out into deep ocean water and discharging fleets

of icebergs number about 31. One. the south-
most, flows into the Le Conte Fiord in lat.

56° 50', 4 into branches of Holkam Bay, i into

Taku Fiord, 9 into the Glacier Bay fiords. 2 into

Lituya Bay at the base of Mount Fairweather,

3 into Disenchantment Bay, and 11 into the

wild fiords of Prince William Sound the north-
most being a little above the 6ist parallel.

The scenery of these fiords is of the grandest
description. From wall to wall they are encum-
bered, often jambed with icebergs, which by the

most active glaciers are discharged at inter-

vals of a few minutes with thundering roaring
that may be heard 5 or 10 miles away, proclaim-
ing the restless work and power of these mighty
crystal rivers, in striking contrast with the dead
silence of those of the second order, though
they also, except at their decaying ends, are
ceaselessly flowing and grinding.

Glacier Bay is the iciest of the inlets which
fringe the coast. Both to the north and south
of it the glaciers are generally less lavishly

snow-fed, and of course give birth to fewer ice-

bergs. Of its nine glaciers of the first order,

the Muir is the largest. It is about 50 miles
long, the main trunk below the confluence of

the principal tributaries is about 25 miles wide
and probably about 1,500 feet deep. The berg-
discharging part of the sea-wall is less than two
miles wide, rises above the water to a height oi

250 to 300 feet, and sinks to a depth of about

700 feet.

The grandest of the Prince William Sound
glaciers are the Columbia, Barry, Harvard, Yale,

and Harriman. Some of the smallest of the

noble company descend flowery mountain-sides
in the wildest and most imposing ice-cataracts.

Residual glaciers from a mile to 10 or 12

miles long, including neve, are distributed

throughout the Rocky Mountain ranges from
lat. 43° to 53°. The greater number lie between
50° and 52° 30' at the heads of the Saskatche-
wan, Athabasca, and Columbia rivers. The
largest groups are magnificent rags and patches
of an ancient ice-sheet, some of them covering
an area of 40 to nearly 100 square miles, and
sending down river-like glaciers six to eight

miles long.

Glaciers of the third order abound on the
Alps, the Pyrenees, the Caucasus, the Scandi-
navian Peninsula, the Andes, the lofty snowy
ranges of Asia, and on the mountains of New
Zealand.

More than 1,000 with an area of about
1.200 square miles, have been surveyed and
named in the Alps. The largest are river-like,

10 to 15 miles long, descend into the forests, and
terminate at an elevation of 4,000 to 6,000 feet.

Most of the smaller ones are like masses of
pure snow, and terminate about 2.000 feet higher.

The Caucasus is perhaps about as heavily

ice-laden as the Alps. Few of its glaciers are
known to descend much lower than 6,000 and
7,000 feet. Those of the Pyrenees are compara-
tively small.

Many of the glaciers of Norway pour grandly
down from extensive neve fields to within 1,000

feet of the sea-level. A few approach the shore
and may rank as glaciers of the second order,

while one, the only one in Europe of the first order,

discharges into Jokul Fiord, near the 70th paral-

lel. Between the larger glaciers flowing toward
the heads of the fiords there are many hanging
and cascading glaciers, ranged along the brows
of plateaus, some of which pour over preci-

pices in separate bergs with loud roaring like

that of glaciers discharging into the sea. At the

foot of the cliffs the battered fragments are
welded, and thus these wild ice-streams, after

their plunge through the air, are made whole
again, and flow quietly on their way as "re-

generated glaciers." the space between their

upper and lower parts being only a wider kind
of crevasse.

The low-descending New Zealand glaciers

almost rival those of the Alps in size, while
their beauty is greatly enhanced by the rich vege-
tation through which they flow.

The glaciers of South America are distrib-

uted along almost the whole extent of the
Andes. According to Whymper those under the
equator attain their greatest size on the snow-
laden, storm-beaten summits of ."Vntisana, Cay-
ambe, and Chimborazo. On Cayambe. 12 gla-

ciers of considerable size were counted, flowing
from the central neve reservoir, descending to

about 15.000 feet above sea-level. To the south
of lat. 46° many approach the sea.

On the lofty mountain chains of Asia, espe-

cially the snowy Himalaya, Karakoram, Hindu-
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Kush, Kucn-Lun, and Thian-Shan, thousands of

little known residual glaciers still exist. The
largest which have been explored are the mag-
nificent Biafo and Baltoro Karakoram glaciers,

30 and 35 miles long, descending to about 11,500

and 12,000 feet.

Excepting .Australia, which seems to have
lost all its glaciers, Africa is glacially the poor-

est of the continents. Its only known glaciers

are those of the two great snowy mountains,
Kenia and Killimanjara, near the equator.

The Arctic islands— Jan Mayen, Nova Zem-
bla, Spitzbergen, Franz-Joseph Land, and many
others — are heavily ice-laden. Their largest

glaciers are broad sheets discharging magnifi-

cent bergs into the frozen sea.

But it is on Greenland and the South Polar
lands that glacier ice reaches its grandest de-
velopment. Excepting a narrow interrupted

strip around its shores, Greenland lies buried
beneath a continuous mantle of ice thousands of

feet in thickness, through which only the tops

of its highest peaks, called "nunataks," protrude.
From this ice-cap huge glaciers pour into the

sea, discharging icebergs of enormous dimen-
sions, some of which sail into the Atlantic thou-
sands of miles from home.

Still greater is the South Polar ice-cap, prob-
ably over two miles in thickness. The sea front

of some of the glacier currents it pours forth

are from 100 to over 400 miles wide, from which
flat-topped island-like icebergs 5 to 10 miles long
are discharged. Here the great cosmical winter
of the Glacial Period still exists in severe,

serene grandeur.
Greater Extension of Glaciers.— That a great

part of the earth in both the northern and
southern hemispheres, now warm and fruitful,

was recently covered by flowing, grinding ice,

is well known. Over the eastern half of North
America from the /Xrctic regions to lat. 40° or
lower, moraines and beds of moraine material

variously modified, grooved, scored, and pol-

ished surfaces, with other characteristic traces

of glacial action, are displaj^ed in wonderful
abundance and uniformity.

Along the mountain ranges of the west side

of the continent they extend still farther south.

The broad Rocky Mountain chain and the plains

along its flanks abound in glacial traces on a
grand scale. On the Sierra Nevada polished and
striated rock surfaces the most evanescent of
glacier inscriptions may still be found as far

south as lat. 36°
; while a degree or two farther

north, at an elevation of 7,000 to 8,000 feet above
the sea, there are broad glacier pavements in so

perfect a state of preservation that they reflect

the sunbeams like glass and attract the atten-

tion of every observer.

Over the greater part of Oregon, Washing-
ton, British Columbia, and the .\rctic and sub-
Arctic regions about Bering Sea and north-
western .-Maska. the rocks in general are less

resisting, and the weathering they have been
subjected to is more destructive. Therefore the
superficial records of glaciation are less clear in

these northern regions than in California.

But in all glaciated regions there are other

monuments of ice action which endure for tens

of thousands of years after the simpler traces

we have been considering have vanished. These
are the sculpture and configuration of the land-

scape in general,— the canons, valleys, fiords,

mountains, ridges, and rochcs moutonnees, the
forms, trends, and correlations of which arc
specifically glacial and almost imperishable.
These also, it is true, suffer incessant waste,
being constantly written upon by other agents.

But because they are so colossal in size and
peculiar in form and arrangement they continue
to stand out clear and telling through every
after-inscription, showing how great the ancient
glaciers must have been, and how great are the
geographical and topographical changes they
have produced. On the Atlantic coast, where
man is busiest, even in the parks and gardens
of New York, glaciated rocks shine and call

attention to the story of the Ice Period ; and in

orchards growing on moraine soil around the
town of Victoria on the west side of the conti-

nent, ^fruitful boughs drop apples and peaches
on the edges of glacier pavements, while the
harbor rocks are still bright notwithstanding the
centuries of wave-action they have been subject
to. Thus strikingly are the works of ice dis-

played beside the works of man ; yesterday in

nature's chronology our continent now so fer-

tile was a dreary wilderness of ice. No tale of
fairyland is so exciting to the imagination as the
.story of the works and ways of snow-crystals
banded together as glaciers and marching forth

from their white tents on the highlands to de-

velop earth's beauty, make beds of fertile food-
soil, basins for lakes, valleys for rivers : to sepa-

rate continents and sculpture their shores into

countless islands, bays, sounds, and fringing
fiords, then vanishing like clouds.

This change from icy darkness and death to

life and light was slow as we count time, and
is still going on wherever glaciers exist. The
great winter of the Glacial Period is giving
place to a great summer before which all the
glaciers of the world are wasting away,— the

Polar ice-caps, as well as the small shrinking
remnants. All are shorter, narrower, shallower
than they once were. The world is growing
warmer, the snow-supply diminishing. But in

trying to account for these changes we must
bear in mind that the same sunshine that wastes
glaciers nourishes them. In the formation of
glaciers an enormous amount of sun heat is re-

quired to produce the vapor for the snow of
which they arc made. For the structure and
physics of glaciers, see Agassiz, 'Systeme Gla-

ciale' ; J, D. Forbes, 'Travels in the Alps' ; and
'Norway and Its Glaciers' ; Tyndall, 'Glaciers

of the Alps. John Muir,
Geologist, Explorer, and Naturalist.

Glad'den, Washington, American Congre-
gational clergyman: b. Pottsgrove, Pa., 11 Feb.

1836. He was graduated at Williams Col-
lege in 1859 ; ordained in the Congregational
Church, and after several other pastorates be-

came pastor of the First Congregational Church
in Columbus, Ohio, in :882. He is widely
known as a writer on social reforms. His
publications include: 'Plain Thoughts on the

Art of Living* (1868) ; 'Workingmen and
Their Employers' (1876) : 'The Christian

League of Connecticut' (1883); 'Things New
and Old' (1884); 'The Young Men and the

Churches' (1885); 'Applied Christianity'

(1887): 'Parish Problems' (1888); 'Burning
Questions' (1889): 'Who Wrote the Bible'

(1891); 'Tools and the Man' (1893); 'Social

Facts and Forces' (1897); 'Art and Morality'
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I. Hanging Glacier.
2. Front of Muir Glacier. •
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<i897) ; 'The Christian Pastor' (1898); 'How
Much is Left of the Old Doctrine' (1899) ; etc.

Gladiators (Lat. "swordsmen"), combat-
ants who fought at pubHc games in Rome for

the entertainment of the spectators. Gladiators
were first exhibited at Rome in 264 B.C., by
Marcus and Decimus Brutus at the funeral of
their father; and the custom probably originated

in Etruria, where a slave was killed at his mas-
ter's pyre. Gladiators also fought at public fes-

tivals and other entertainments. They were at

first prisoners, slaves, or condemned criminals;

but afterward freemen fought in the arena,

either for hire or from choice. Under the
empire persons of senatorial rank, and even
women, fought in the arena. The regular
gladiators were instructed in schools ("ludi")

established for this purpose. The overseer of
the school ("lanista") purchased the gladiators,

trained them and rented them to those who
gave games to the people. Men of position,

especially such as aimed at popularity, some-
times kept gladiatorial schools of their own, and
hired lanistje to instruct them. The gladiators

fought in the schools with wooden swords. The
games were commenced by a "praelusio," in

which the combatants fought with their weapons
o wood till, upon a signal, they assumed their

arms, and began in earnest to fight in pairs. In
case the vanquished was not killed in the com-
bat, his fate was decided by the people. If they
decreed his death, the thumb was held up in the
air ; the waving of handkerchiefs was the signal

to save him. In general they suffered death with
wonderful firmness, and the vanquished often

exposed himself to the death-blow. If he wished
to appeal to the people he raised his hand.
When a gladiator was killed attendants dragged
his body away with iron hooks. The gladiators

were often released from further service, and
presented with wooden swords, as badges of
freedom, from which they were called "rudiarii."

The gladiators were divided into classes, accord-
ing to their mode of fighting: the "andabatae"
fought blindfold ; the "catervarii* fought in

troops : the "essedarii" fought in chariots, like

the Gauls and Britons. Other classes were the

"retiarii," armed with net and trident but un-
protected by any armor, their usual opponents
being armed as Gauls, and styled "mirmillones."

The most celebrated gladiatorial statues are:
(l) The Gladiator Borghese, a combatant with
extended arm in the act of warding off a blow. It

is a statue of the first rank, made of fine grained
marble, and is now in the capitol, to which it

was restored from Paris 1815. (2) The Dying
Gladiator, purchased from the Ludovisian collec-

tion for the Museum Capitolinum. It is a dying
warrior, and not a gladiator, probably, to judge
by his "torques" or twisted necklace, a Gaul,
who is wounded and is trying to rise.

Gladiolus, gla-di'o-lus (Lat. "a small
sword"), a genus of plants of the order Iri-

daccif; sword-lily. It received its name from
the shape of its leaves. It has bulbous rhizomes,
and the stems are leafy and bear beautiful

flowers which, in garden culture, open in mid-
summer. There are nearly 100 species, some
of them natives of southern Europe, the greater
number being found in South Africa. Gladiolus
is largely cultivated in the United States, and
Long Island, N. Y.. has important fields of it.

Glad'stone, Herbert John, English politi-

cian: b. London 7 Jan. 1854. He was educated
at Eton and O.xford. He was private secretary
to _ his father 1 880-1; under-secretary home
office 1892-4; first commissioner of works
1894-5; and Secretary of State for Home Affairs

1905. He sat in Parliament for Leeds 1880-5,
and for Leeds West from 1S85.

Gladstone, John Hall, English scientist:
b. London 1827 ; d. 6 Oct. 1902. He was Ful-
lerian professor of chemistry at the Royal In-
stitution 1874-7, and a member of the London
School Board 1873-94. He published: 'Life
of Michael Faraday' (1872); 'Spelling Reform
from an Educational Point of View' (1878);
'Chemistry of Secondary Batteries' (1883).

Gladstone, William Ewart, English states-
man, orator, and author : b. Liverpool 29 Dec.
1809 ; d. Hawarden, England, 19 May 1898.
He was educated at Eton and at Christ
Church, Oxford. He had distinguished him-
self greatly as a speaker in the Oxford Debating
Society and soon became known as a j-oung
man of promise, who would be able to render
good service to the Conservative party. He was
invited to contest the Scottish burgh of Newark
and was elected. He delivered his maiden speech
and made a decided impression on the House of
Commons. In December 1834 Sir Robert Peel
appointed him to the office of a junior lord of
the treasury. The great struggle on the ques-
tion of the repeal of the Corn Laws was now
going on. It is a somewhat curious fact that
he was not in the House of Commons during
the eventful session when the great battle of
free trade was fought and won.

Up to the time of the abolition of the Corn
Laws, or at least of the movement which led
to their abolition, he had been a Tory of a rather
old-fashioned school and in 1847 represented
Oxford in Parliament. He startled Europe and
indeed the whole civilized world in 1851, by
the terrible and only too truthful description
which he gave in 1851 of the condition of the
prisons of Naples, under the king who was
known by the nickname "Bomba," and the cruel-

ties which were inflicted on political prisoners
in particular.

By the death of Sir Robert Peel in 1850 he
had lost a trusted leader and a true friend. But
it was not until after Peel's death that he com-
pelled the House of Commons and the country
to recognize in him a supreme master of par-
liamentary debate. The first really great speech
made by him in Parliament was made in the

debate on Mr. Disraeli's budget in the winter
of 1852, the first session of the new Parlia-

ment.
On the fall of the short-lived Tory admin-

istration Lord Aberdeen came into office and
formed the famous coalition ministry. Lord
Palmerston took what most people would have
thought the uncongenial office of home secretary

;

Lord John Russell became secretary of foreign
affairs. Gladstone was chancellor of the ex-
chequer. His speech on the introduction of his

first budget was waited for with great expecta-
tion ; but it distanced all expectation. A budget
speech from Gladstone thereafter came to be
expected with the same kind of keen artistic

longing as waits the first performance of a new
opera by some great composer.
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The Crimean war broke up the coalition min-
istry. A motion by Roebuck for inquiry into

the condition of the army before Scbastopol

was carried by a large majority against the gov-
ernment. Lord Aberdeen at once resigned.

Lord Palmerston was the one indispensable man.
and he became prime minister. Gladstone gave
the government of Lord Palmerston a general

support, until, after the attempt of Orsini on
the life of the Emperor Napoleon IIL in 1858;
Palmerston introduced his ill-fated Conspiracy
to Murder Bill. The government was defeated,

Lord Palmerston resigned, and Lord Derby
was called on to form a new ministry.

The year 1859 saw Lord Palmerston back
again in office and Gladstone as chancellor of
the e.xchequer. The budget of i860 was re-

markable. Gladstone introduced a provision for

the abolition of the duly on paper— a duty
which was simply a tax on reading, a tax upon
popular education and the next .session the Lords
passed measure for the repeal of the duty. The
death of Lord Palmerston in 1865 called Lord
Russell to the position of prime minister.

Gladstone's mind had loi^g been turning in the

direction of an extension or rather expansion
of the sufTrage. The bill he proposed was de-

feated (1866), but when Disraeli came into

office he introduced a reform bill of his own,
wliich was practically a measure of household
suffrage for cities and boroughs.

About this time the attention of Gladstone be-

gan to be attracted to Ireland. He made short

work with the Irish State Church. He defeated

the government on a series of resolutions fore-

showing his policy; the government appealed
to the country ; the Liberals returned to power,
and Gladstone became prime minister ( 1868).

In his first session of government he disestab-

lished and disendowed the state Church in

Ireland. In the next session he passed a mea-
sure which recognized the right of the Irish

tenant to the value of the improvements he
had himself made. For the first time in Eng-
lish history a system of national education was
established. The Ballot Act was passed for

the protection of voters. The system of pur-
chase in the army was abolished— by something,

it must be owned, a little in the nature of a

coup d'etat. Then he introduced a measure to

improve the condition of university education in

Ireland. The bill was thrown out and he ten-

dered his resignation of office. Disraeli came
back to power, and Gladstone retired from
the leadership of the House of Commons (1874).

For a while he occupied himself in literary

and historical studies, and he published essays

and pamphlets. But even in his literary studies

he would appear to have always kept glanc-

ing at the House of Commons. The Parlia-

ment which had gone from the spring of 1874
was dissolved in the spring of 1880, and Glad-
stone, after the famous Midlothian campaign
had become prime minister once more.

It was an unpropitious hour at which to re-

turn to office. There were troubles in E^ypt

;

there was impending war in the Sudan, and in

South .Africa. There was something very like

an agrarian revolution going on in Ireland ; and
the Home Rule party in the House of Commons
was under new. resolute, and uncompromising
leadership. It is to the credit of the Conserva-
tive party that after a while they co-operated

cordially with Gladstone in his reforming of
1885.

The use he made of office and power aston-
ished his enemies, and startled and shocked
not a few of his friends. His government had
had in the years between 1881 and 1884 to fight

a fierce battle against the policy of obstruc-
tion organized by Parnell, the leader of the
Home Rule party. But when the elections un-
der the new and extended Reform Bill were
held, and the Irish Nationalist party came back
87 members out of tlie whole Irish represen-
tation of 103. in March 1886 he brouglit in a

measure to give a statutory parliament to Ire-

land. In 1893 his Home Rule Bill was car-

ried in the House of Commons, but was thrown
out in the House of Lords. Owing to the in-

creasing infirmities of age, especially impaired
eyesight, the veteran statesman resigned 3 March
1894, and was succeeded by Lord Rosebcry.
He still took an interest in public affairs and
busied himself with literary work. In January
1898 he published his reminiscences of Arthur
Hallam; but falling .seriously ill, after some
months of suffering borne with noble forti-

tude, he died at Hawarden. He was
buried in Westminster Abbey. Among Mr.
Gladstone's works are: 'The State in its Rela-
tions with the Church' (18.^8) ; <A Manual
of Prayers from the Liturgy' (1845) ; 'Two
Letters on the State Persecutions of the Nea-
politan Government* (1851) ; 'Studies on Ho-
mer and the Homeric Age' (3 vols. 1858) ; 'A
Chapter of Autobiography' (1868); 'Juvcntus
Mundi' (1869) ; 'The Vatican Decrees, bearing
on Civil Allegiance' (1874); 'Vaticanism'

(1875) ; 'Homeric Synchronism Gleanings of
Past Years' (7 vols. 1879) ; 'The Irish Ques-
tion' (1886) : 'A Translation of Horace'
(1894") : and 'The Psalter with a Concordance.'

Glagolitic (glag-o-lit'ik) Alphabet, a Slav-
vonic alphabet classed as ancient Bulgarian.
There is a MS. of the nth century written
in this alpliabct in the Vatican, containing
extracts of the Gospels for each day in the year

;

there are extant also three other MSS. written

in the same letters.

The origin of this alphabet is undiscoverable.
It is older than the Cyrillac ; it may be a modifi-

cation of Greek cursive writing; perhaps it is

connected with .Armenian and Albanian alpha-
bets. Its use is confined to the liturgical books
of Dalmatian Slavs. Cyril, a monk of Constan-
tinople invented the Cyrillac alphabet, of which
this has sometimes been considered a variant.

Both of these differ from the current Russian
alphabet.

Glagolitsa. See Glagolitic Alph.abet.

Glair ( Lat. clarus, clear, Fr. clair), the

white of eggs prepared and used as a varnish

for preserving paintings. For this purpose it is

beaten to an even consistence, and commonly
mixed with alcohol to make it work more freely,

and with a little fine sugar to give it body and
prevent it cracking, and then spread over the

picture with a soft brush. Bookbinders also

use it for finishing the leathern backs of books.

Glaisher, gla'sher, James Whitbread, Eng-
lish meteorologist: b. Lewisham, Kent, 7 April

1809; d. Croydon, Surrey, 7 Feb. 1903. In 1840

he became superintendent of the magnetical and
meteorological department of the Royal Ob-
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servatory, a post which he held for 34 years.

Between 1862 and 1866 he made 28 balloon

ascents for the purpose of studying the higher

strata of the atmosphere, on one occasion reach-

ing a height of over seven miles. He was the

founder of the Royal Meteorological Society,

became a Fellow of the Ro>'al Society in 1849,

and wrote numerous papers on subjects relating

to astronomy and meteorology.

Glance, English equivalent of the German
glaiic, a term applied to opaque minerals of

which the high lustre and color indicate their

metalliferous character. The following are some
of them : Antimoiiial copper-glance, or wolchite,

sulphide or antimony, copper, and lead, with

a little iron; aniimony-glance, or stibnite, sul-

phide of antimony; bismuth-glance, or bismuth-
inite, sulphide of bismuth ; cobalt-glance, or
cobaltite, sulph-arsenide of cobalt sometimes
with a little iron, also nickel and antimony ; cop-
per-glance, sulphide of copper; glancc-blcnde, or
manganese blende, sulphide of manganese;
glance-coal, anthracite; iron-glance, or specular

iron, oxide of iron ; lead-glance, sulphide of lead

or galena ; nickel-glance, amoibite or gersdorffite,

arsenide and sulphide of nickel, with cobalt,

iron, etc. ; silver-glance, sulphide of silver ; ycl-

lozi'-gold-glance, or sylvanite, telluride of gold
and silver ; cine-glance, silicate of zinc. 'German
miners use almost indifferently the term glanz
and kics, the latter signifying pyrites, as iron

pyrites, copper pyrites ; but glance is not so fre-

quently used among American and English
miners, though copper-glance, antimony-glance,
are sometimes employed by scientific men as

well as in the mines.

Glan'ders, the most dangerous form of

equinia, and one of the most formidable dis-

eases to which horses are subject. It is diag-

nosed by a discharge from one or both nostrils,

with a hard enlargement of the submaxillary
glands. It is distinguished into acute and
chronic. In acute glanders the discharge from
both nostrils is so great as ultimatelj' to impede
respiration and produce death from suffocation.

Chronic glanders may run on for years before
it terminates in the acute form of the disease.

The discharge is usually confined to one nostril,

is only occasional and sometimes trivial, with
a moderate swelling of the gland on the affected

side. The only other symptom of disease is a

harshness of the coat. In the latter stages the

discharge becomes offensive. The disease is

highly infectious, and acute glanders may be
communicated to healthy horses and asses, while

the animal first affected is still able to feed and
work apparently as well as ever. It may even
be communicated to man by the pustular matter
coming in contact with any part where the skin

is broken : and not a few deaths have happened
through this cause. The disease is often diffi-

cult to determine, as the discharge is only

offensive in the latter stages. The symptoms
may be mitigated by tonics and other treatment,

but it is rarely if ever cured. The disease is

now known to be produced by a species of

bacillus about the size of the tubercle-bacillus.

See F.\RCY.

Glandina, glan-di'na, a genus of large

spirally elongated snails (q.v.), which attain

their maximum development in the southern

United States and in Mexico. They include
many species, all graceful in outline and beauti-

fully colored. A rosy species {Glandina trun.

cata) is common along the coast of Florida ana
westward, which varies greatly in size according
to its circumstances, in favorable localities

reaching a length of four inches. These mol-
lusks are most commonly found among the
marsh-grasses, where they hunt for and devour
other snails by filing through their shells and
rasping away the flesh by means of their lingual

ribbons. Marine mollusks and other animals are

also attacked.

Glasgow, the chief commercial and manu-
facturing city in Scotland, and as regards pop-

ulation the second in the British Isles, is sit-

uated on both banks of the Clyde, about 14 miles

from Dumbarton where the river broadens into

a Firth; latitude 35° 51' 32" X.; longitude 4° 17'

54" W. Distance northwest by north of Lon-
" don 348 miles, as the crow tlies, and by the

various railway routes from 400 to 450 miles

;

west by south of Edinburgh, by road and rail,

from about 42 to 50 miles ; south of Inverness

2c6 miles by rail. The original city was wholly

in Lanarkshire but was extended into Renfrew-
shire. By statute the whole municipal area

(12.796 acres) is now in Lanarkshire, and for

certain administrative purposes that area forms
by itself the County of the City of Glasgow.

Topography.— In prehistoric times, though
subsequent to the appearance of man in the dis-

trict, the lower part of the Clyde valley, in-

cluding a large portion of the site occupied by
the modern city, formed the bottom of an estu-

ary, as is evidenced by the discovery of canoes

as' well as marine shells and other organisms in

localities at a considerably higher level than the

existing water-way. A very different condition

of things existed when, in the i6th and 17th

centuries, documentary evidence is procurable.

Owing to shoals, produced by rock and other

obstructions, no vessels other than small boats

could then come within 12 miles of Glasgow.

Deepening of the channel w^^s commenced in

the middle of the iSth century, and this and
other improvements for facilitating navigation

have since been prosecuted with such success

that for a long time the largest trading vessels

have had free access to the harbor at Broomie-
law.

Glasgow streets are in general wide and
straight. This is now the case even in the older
portions of the city, the operations of the Im-
provements Trustees, under their act of 1866,

having removed most of the buildings bordering
on narrow thoroughfares and substituted spa-

cious streets for the former overcrowded lanes.

At first the citizens got building material, con-
sisting of a light-colored freestone, within their

own lands, and similar supplies were subse-
quenth' procured from quarries in the neigh-

borhood ; but a red sandstone brought from a
distance is now being freely employed. Brick is

seldom used in street frontage. Substantial
masonry, combined with architectural beauty
and amenity, generally prevails throughout the

city.

Bridges.— The north and south sides of the
river Clyde are connected by bridges and ferries
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at convenient intervals, and there is likewise a

tunnel under the river Clyde for the accommo-
dation l)Oth 01 pedestrians and vehicular tratiic.

The bridges are (i) the Caledonian Railway
bridge, giving access to the Central Station;

(2) Glasgow or Brooniielaw bridge, 80 feet

broad, in line with Jamaica street, rebuilt in

1899, the features and materials of Telford's

earlier bridge of 1833-6 being retained ; cost

$500,000; (3) Portland Street suspension

bridce; (4) Victoria bridge, erected in 1851 to

replace the old Glasgow bridge, supposed to

dale from the utli century; (5) the Glasgow
and South-Western Railway bridge leading into

Saint Enoch's Station; (6) the Albert bridge

built in 1871 of stone r-nd iron, in line with Salt-

market and Crown Street: cost $280,000; (7)
Saint Andrew's suspension bridge and (8) Pol-

madie bridge, both communicating with Glas-

gow Green ; (0) Rntherglen bridge, 60 feet

wide, three granite arches, opened in 1896; cost

about $367,500; and (lO) Dalmarnock bridge.

There are also several bridges over the river

Kelvin and other streams within the city.

Parks.—Glasgow Green, superseding a small-

er space known as the Old Green, though incor-

porating a portion of ancient burgh territory,

was mainly formed on lands acquired in 1662

and subsequent years, bu' was not specially laid

out as a public resort till the beginning of the

19th century. Since that time it has been chiefly

used as a public park. ."Xrea T.36 acres. One
of the attractions is the People's Palace and
\Vinter Garden, opened in 1898. The following
are the other city parks, with the dates of ac-

quisition and areas:—Kelvingrove Park, inter-

sected by the river Kelvin (1857-97') 85 acres;

Queen's Park, embracing an old British camp
and part of the site of the battle of Langside
(1S57-94) 148 acres: Alexandra Park (1871-91)
104 acres: Cathkin P.irk. gifted by James Dick
(1886) 49 acres; Ruchill Park (1892) 53 acres;

Bellahouston Park ( 1895-1903) 185 acres; Toll-

cross Park (1897-1900') S3 acres: Richmond
Park (1898) 44 acres; Springburn Park (1892-

igoo) 76 acres; Maxwell Park, gifted by Sir

John Maxwell (1890) 21 acres; Rouken Glen
Park, gifted by Mr. A. Cameron Corbett. M. P.,

(1905) 136 acres; Botanic Gardens, with exten-
sive ranges of hot-houses and green-houses
(1891-1901) 50 acres. Mr. Cameron Corbetthas
also gifted to the citizens the mountainous es-

tate of .'\rdkinglas in Argyllshire, containing

u' wards of 14.000 acres.

Monuments, etc.—In George Square are stat-

ues of Queen Victoria. Prince .Mhert. James
Watt, Lord Clyde. Robert Burns, Dr. Living-
stone, Sir John Moore, Mr. Gladstone, and
others, and in the centre a tall fluted Doric col-

umn surmounted by a statue of Sir Walter Scott.

An equestrian statue of King William IIL
stands near Glasgow Cross, a- similar statue of
the Duke of Wellington is placed in front of
the Royal Exchan.ge in Queen Street, an obelisk

to Nelson and the highly ornamental Doulton
fountain are conspicuous in Glasgow Green,
John Knox has a tall monument in the Xecropo-
iis. and a memorial pillar is erected on the site

of the battle of Langside. where Queen Mary's
chance of regaining the crown was finally lost.

Buildings.—The oldest as well as the most

interesting and picturesque building is the Ca-
thedral, erected pietcnieal in and between
the I2lh and i6th centuries, mainly in the early

English style but marked by individuality. It

contains nave, aisles, transepts, chuir, and crypt
or lower church with chapter-house and Lady-
chapel. Length of building 319 feet; breadth
63 feet ; height of nave 90 feet and of choir 85
feet ; height of central spire from lloor of nave
217 feet. Two western towers were, under what
is now regarded as a grievous error of judg-
ment, removed in 1846 and 1848. respectively.

In the vicinity of the Cathedral were the resi-

dences or manses of the 32 canons, all of which
buildings have now disappeared with the ex-
ception of the manse which was occupied by the

prebendary of Provan. This pre-Reformation
dwelling, the oldest in Glasgow, is still occu-
pied. The Cathedral belongs to and is main-
tained by the Crown, but the choir is used as
one of the 10 city churches belonging to the

municipal corporation, and the latter keep up
the fittings connected with the religious serv-

ices. Several of the other churches, belonging
to different denomin.itions, are of high archi-

tectural merit. -Among other conspicuous build-

ings arc those of the University, occupying
about four acres of elevated ground, overlooking
Kelvingrove Park. Consisting of an oblong
rectangular pile, in the Collegiate Gothic style

of the 14th century, and having a tower and
open-work spire about 300 feet high, the new
premises were opened in 1870, replacing the old
college which stood in High Street on a site

obtained shortly after the foundation of the
original "Pedagogy" in 1451. At a short dis-

tance, on the opposite side of the River Kelvin,

is the United Free Church College, built in the

Italian style, with a high tower; and still nearer
to the college, within the bounds of the Park,
the new .\rt Galleries have been erected. Saint
Andrew's Halls, for concerts and other public
gatherings, were erected by private enterprise

but were acquired in 1890 by the corporation
who are at present using the adjoining ground
for the erection of a fine building for their

Mitchell Library. Besides the older City Hall
in Candleriggs Street, the corporation possess

other halls throughout the city for the accommo-
dation of the respective districts. The City
Chambers, in the Italian Renaissance style of
architecture, and occupying the whole of the

east side of George Sqi:are. with a central tower
216 feet high, were erected under the authority
of an act of Parliament obtained in 1878 and
were formally opened by Queen Victoria in 1888
though not occupied till the following year.

Cost of site, Jjuildings, and furnishings about
$2,756,000. .Also abutting on George Square are
the General Post-Oflice. the Bank of Scotland,
and the Merchants' House; and a few paces off,

in George Street, is the partially erected Glas-
gow and West of Scotland Technical College,

the foundation stone of which was laid by the

King in 1903. Of other buildings throughout
the city may be noted the Royal Exchange, in

the Corinthian style, surroimded by a circular

clock tower: the Stock Exchange, in the By-
zantine style, the .Athenaeum buildings, the

Deaf and Dumb Institution, the Christian
Institute, the Royal Infirmary (the reconstruc-
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tion of which is proceeding), and the Western
and Victoria Infirmaries, the Hotels connected
with Saint Enoch's Station and Central Station,
and the Hall belonging to the Faculty of Proc-
urators.

Libraries.—The principal libraries are (i)
the University Library C founded in the 15th
century) 220,000 volumes; (2) public libraries

administered by the corporation, comprising the
Mitchell Library (.largest public reference
librarj- in Scotland) 175,000 volumes, with 16
district libraries (for defraying cost of which
Mr. Andrew Carnegie gifted $500,000) each
8,000 to 12,000 volumes; (3) Stirling's Library
(established 1792) 25,000 volumes; (4) Baillie's

Institution Library, 22,000 volumes; (5) United
Free Church College Library, 25,000 volumes

;

(6) Libraries of Faculty of Physicians and Sur-
geons, Faculty of Procurators, Glasgow Athe-
naeum, and Royal Philosophical Society. There
are also numerous libraries in connection with
scientific and other societies, churches, etc.

Art Galleries.—The corporation may be said

to have begun its collection of works of art in

1670 when portraits of Kings Charles I. and II.

were ordered from London. Portraits of other
sovereigns were subsequently procured and were
hung in the Council Hall ; but it was not till

about the year 1856, when the town council ac-

•quired the exhibition galleries and pictures

•which had belonged to Baillie .Archibald M'Lel-
lan, that the gallery and museum enterprise in

Glasgow took definite shape. In consequence
of many munificent donations and of judicious

purchases, the collection became more and more
valuable and rapidly increased, necessitating the

finding of additional accommodation. This ob-
ject was attained when the new .\rt Galleries

in Kelvingrove Park were occupied in 1902.

Cost of construction $1,279,700. Branch art gal-

leries have also been opened at the People's
Palace on Glasgow Green (cost of construction,

includin.g Winter Garden, $83,375), and at

Camphili in the Queen's Park.

Churches.—Churches of the various denom-
inations are well represented, those of the Pres-
byterian order preponderating, but there are
numerous places of worship belonging to the
Episcopal Church of Scotland and the Roman
Catholics, and the following are also repre-
sented :—Episcopal Church of England. Chris-
tadelphian. Congregational L'nion, Baptist, Wes-
leyan. Children of Zion, Old Scots Independent,
Primitive Methodist, Catholic Apostolic, New
Jerusalem. L'nited Original Secession, Unita-
rian, Church of Christ. Friends' Meeting House,
German Protestant. German Evangel, etc.

Educational Institutions.—The principal edu-
cational institutions are the Wniversitv already
referred to. Saint Mungo's College, the Glasgow
and West of Scotland Technical College (in-
cluding Anderson's College Medical School and
Allan Glen's School) : the United Free College
(for Divinity students) ; Queen Margaret's Col-
lege for women, connected with the University:
the Glasgow Athenaeum, the Glasgow School of
Art. the Veterinarv' College, the West of Scot-
land -Agricultural (Tollege, the Training Colleges
for Teachers in connection with the Church of
Scotland and the United Free Church, the Glas-

gow Academy, and the Kelvinside Academy, the
High School, and others under the School
Board, wth several educational establishments
conducted bj' private enterprise.

Charitable Institutions.—Besides the three in-
firmaries already mentioned, Glasgow has an
Eye Infirmary, the Royal Hospital for Sick
Children, the Glasgow Samaritan Hospital for
Women, tne Glasgow Maternity Hospital, the
Royal Asylum for the Bhnd, the Glasgow Insti-
tution for the Deaf and Dumb, the Glasgow
Royal Asylum at Gartnavel, several minor hos-
pitals and dispensaries, nursing institutions and
convalescent homes.

Public ITorks.—The water supply of Glas-
gow was originally derived from the nearest
streams and wells, and when these sources be-
came insufficient water companies were formed
for bringing in supplies by gravitation works
and pipes. In 1855 the corporation acquired the
works of these companies, at the same time ob-
taining statutory authority to bring water from
Loch Katrine, 3454 miles north of Glasgow.
Amount of capital expenditure on water supply
to 31 May 1905, $20,199,925. Consumption per
head (population of supply area 1,075,000) per
day. 34 gallons for domestic purposes and 225'<

gallons for trade and public purposes. The gas
supply, formerly in the hands of private com-
panies, was taken over by the corporation in 1869.
Capital expenditure to 31 May 1905, $18,821,705.
Street lighting and the lighting of common
stairs, together with street cleansing, the fire

brigade, and all matters relating to public
health, including the management of fever hos-
pitals, are under the charge of the Police depart-
ment. In 1890 the corporation obtained statu-
tory authority to supply electricity, and the
necessary works having been put in operation,
several of the streets are now lighted by that
means, and the demand by the public both for
lighting supply and motive power has been large
and always on the increase. The total cost of
the electricity works up to 31 May 1905, was
about $6,220,810; there were 11,643 private con-
sumers and 825 public lamps. In 1900 the cor-
poration obtained from the Postmaster-General
license to construct and work a telephone ex-
change over the Glasgow Telephone area, cov-
ering about I 2-3 square miles. A telephone de-
partment was forthwith organized, and the work
of construction proceeded with. The operating
service began in 1901 and has graduallv devel-
oped, but the National Telephone Company,
which was first in the field, has been a power-
ful competitor for public patronage. Capital
expenditure to 31 May 1905. $2,010,925. The
undertaking was transferred to the Postmaster-
General in 1906. Markets, slaughter-houses, and
foreign animals' wjiar\-es are managed by the
corporation, under a series of acts of parliament,
the earliest of which was passed in 1845. "The
corporation likewise administer the Weights and
Measures .Acts, and manage several model lodg-
ing-houses, baths, and wash-houses, an Inebri-
ates' Reformatorj- (situated in Ayrshire) and
a labor bureau. The navigation of the river
Clyde was in the hands of the corporation, ex-
clusively, till 1825. when it was vested in a body
of trustees under a constitution which has since
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been altered from time to time. Substantial

changes were made in 1905. An extensive main
drainage scheme for the collection and treat-

ment of the sewage of Glasgow and adjacent

districts (drainage area about 30 square miles)

has been in progress for about 15 years and is

expected to be completed wilbin the next two
or three years. Estimated cost about $10,000,000.

Raihcays.—The principal railway systems are

the Caledonian, Xorth British, and Glasgow and
South Western, all of which have large modern
termini in tlie heart of tlic city. There are un-

derground railways, a cable subway, with a cir-

cular course passing twice under the river

Clyde, and having convenient stations for vari-

ous parts of the city. In 1804 street tramways,
formerly worked by a company, were converted

by the ccooration into a municipal enterprise.

In igoi tlie v.hole system was changed from
horse to overhead electric traction; existing

length 160 miles of single track, and extensions

proceeding ; total capital expenditure to May
1906, $13,816,905; revenue to 31 May 1905, $3,-

839,520; net profit, $591,490; passengers for a

year, 195.767.519, at f:;ris of a cent and upwards.
Industry and Connih-rrc.—Glasgow is one of

the greatest industrial centres of the kingdom,
and among its older industries are those con-

nected with cotton, linen, and wool, including

spinning and weaving, bleaching, calico printing,

lace making, and Turkey-red dyeing. But of

late years the progress of textile manufactures
has been slow compared with the rapid devel-

opment of the iron and steel industries. Me-
clianical engineering, marine engineering, and
ship-building, with their connected trades, are

in extensive operation while chemical industries,

the manufacture of glass and pottery and brick-

making are also activelj' prosecuted. Some
300,000 tons of shipping are usually built in

Glasgow yearly. The commerce of the city is

commensurate in extent willi the importance of

its maiuifactures. The value of foreign and
colonial produce imported in 1904 amounted to

$69,730,030, that of home produce exported was
$101,968,090. The rental of Glasgow in 1905-6

was $28,852,850. The combined local rates, im-

posed on owners and occupiers together, amount
to about one-third of the rental.

BaiiL's.— All the leading banks of Scotland
are represented in Glasgow by numerous
branches, and the Union Bank of Scotland and
the Clydesdale Bank have their head offices

here; as also have the Scottish Amicable, the

City of Glasgow, and other Insurance Com-
panies.

Government.—Municipal affairs are adminis-
tered by a Town Council whose statutory desig-

nation is "the corporation,* consisting of 78
members elected by the voters in 26 wards
(numbering in citmido 165.J66), with the Dean
of Guild (elected by the Merchants' House") and
the Deacon-convener of the Trades (elected by
the Trades' House) as ex officio members. The
Lord Provost. 14 bailies, a River bailie, and dep-

uty River bailie, a treasurer (honorary) and a

master of works (honorary) are chosen by the

councillors from their ow^n number.
History.—The origin of Glasgow and its ear-

liest community is beyond the reach of history.

Joceline, the 12th century biographer of Kenti-

gern, the patron .saint of Glasgow, speaks of
wandering through the streets and lanes of the
city, and in the coi-rsc of his narrative relates
how its cemetery bad been consecrated by Saint
Ninian, the 5th cen'.jry evangelist. More solid
ground is touched in a legal document, which
must have been compiled before the year 1124,
setting forth the result of an inquiry made by
King David, then Prince of Cumbria, into the
possessions of the see of Glasgow, and from
that time onwards a fairly continuous outline
c f the city's history is obtainable. The bishops
and arc'ibishops possessed a lafge territory,

called in later times the Regality of Glasgow,
of which Glasgow was the judicial centre. In
1 175-8 King William the Lion authorized the
bishops to have at Glasgow a burgh, with a
weekly market and all the privileges of a royal
burgh. Twelve years afterwards the same King
granted right to the burgesses to hold a yearly
fair in July, a privilege which still survives in

(jlasgow's annual holiday. The market cross of
the new burgh occupied the spot wliere High
Street and- Saltmarket intersect Trongate and
Callowgate. A chapel dedicated to the Virgin
Mary adjoined the market cross, and half a mile
farther west, a few paces from the present Saint
Enoch's station, another chapel was dedicated
to Saint Tenew the mother of Saint Kcntigern.
Saint Enoch is merel)- a corruption of St. Tenew
which local pronunciation reduced to the form
of Sanct-enew (or -enoch). .Vnoiher chapel
dedicated to Saint Thomas the Martyr, was sit-

uated in the same locality. On the higher
ground, adjoining the site chosen for the Ca-
thedral, a British fort or rath probably existed
in ancient times, giving name to Rattounraw,
one of the most ancient of the existing thor-

oughfares; and, if so, the rath may be identi-

fied with the large earthen mound called "tlic

know of grummell," removed in 1599 to till up
hollows about the town. The rath, or what else

served as a stron.ghold. was in or before the 13th

century, superseded by the Bishops' Castle, a
structure which was not wholly removed till its

site was required for the erection of the Royal
Infirmary in 1792-4. The Cathedral canons and
Church dependents dwelt in the vicinity of the

Cathedral, while the industrial and trading com-
munity occupied the ground near the river, over
which there was a primitive bridge at least as

early as the year 1285. On the intervening

space, somewhat precipitous, the Black Friars

planted a convent and church in or before 1246.

r.ctween the years 1473 and 1479 the Greyfriars

likewise settled in Glas,gow, a little farther west,

the site chosen by them being on the opposite

side of the thoroughfare now called High Street.

A church or chapel in the Gallowgate, dedicated

to Saint Kentigcrn, was founded in 1500; about

the same time another chapel was dedicated to

Saint Roche on a site which is commemorated
in the place name now transformed into Saint

RoUox ; and the collegiate church of Saint Mary
and Saint Ann was founded on the site of the

present Tron Church about the year 1525. Of
the four pre-Reformation "hospitals." and their

relative chapels, vi^., the Hospital of Saint John
of Polmadie, founded in or before the 13th cen-

tury, the Leper Hospital, of an early but also

uncertain date, Saint Nicholas Hospital, founded
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Tjy Bishop Muirhead (1435-73), and Stablegreen
-hospital, founded by Roland Blacader, subdean
(. 1503-41); only some fragmentary endowments
of Saint Nicholas Hospital survive, yielding

small pensions to a few aged people. Glasgow
was much pervaded by the ecclesiastical ele-

ment, but this was to some extent advantageous
as many of the church dignitaries were in favor
at court, taking a prominent part in state affairs,

and e.verting their influence for the good of the

citizens. At first the Reformation changes pio-

duced disorganization and lobS of trade. An at-

tempt to arrest decay in the district deserted by
the clergy, by the transfer of some of the mar-
kets to that locality, proved unsuccessful, on ac-

count of difficult)' of access. The earlier char-

ters of Glasgow were granted to the Bishops
who had the right to elect the provost and bail-

ies. In 161 1 King James VI. granted a charter

to the community direct, and subsequent char-
ters kept to that form, but it was not till i6go,

after the abolition of Episcopacy, that the Town
Council were allowed to elect their chief magis-
trates. Many of the inhabitants of Glasgow
were opposed to the Union but the municipal
authorities, both at that time and during the

risings of 1715 and 1745, remained loyal to the

government. Following the suppression of the

latter rebellion, heritable jurisdictions were
abolished and the regality courts were super-
seded by those of the sheriff, but the city re-

tained its position as the judicial centre of the

'district. Shortly after this time the deepening
operations on the river Clyde, to which refer-

-ence has already been made, were commenced,
and the city entered more fully upon that ca-

reer of successful commercial prosperity which
it has since continuously maintained.

Population.—The population of Glasgow has
increased as follows: (1560) 4.500; (1600)
7.000: (1708) 12.766: (1763) 28.300; (1791)
66.578; (1803) 81.4S4: (1811), 100.749; (1S41I

255,650; (1881) 511.415: (1891) 565.714; ClQOT""

761.709; (1907) estimated, 799,412. Number of

occupied dwelling houses 165,766. Partick,

Govan. and Pollokshaws, three suburban burghs,
outside the municipality but connected with
Glasgow by continuous lines of streets, had in

1901 a cumulo population of 141,762.

Bibliography.—Several histories of Glassrow
have been published, those of John M'Ure,
printed by James Duncan who introduced type-
making to Glasgow, in 17T8 (17.36) ; John Gib-
son (^1777): Andrew Brown (1795); James
Denhnlm C1797'): and Dr. James Cleland
d8i6). being the earliest. Original research
is well represented in the publications of the
A'faitland Club and the Scottish Burgh Rec-
ords' Society, and the materials thus accumu-
lated have been utilized in various works, such
as Macgeorge's 'Old Glasgow' (1880); M'Gre-
gor's 'History of Glasgow' (,i8Si); and Mar-
wick's 'Historical Introduction to Glasgow
Charters^ (^1897). For less elaborate informa-
tion, see the hand-books published in connection
with the meetings of the British Association
held in the city in 1901.

Robert Rexwick.
Deputy Tou'ii Clerk, Glasgow.

Glasgow, The University of, a corporate
•body founded by a bull of Pope Nicholas V.,

dated 7 Jan. 1450-1, as a "studium generate tarn
in tJieologia et in jure canonum et cizili quam
in artibus et in quacunque licita facultale," with
the power of creating masters and doctors, who,
together with the readers and students, were to
enjoy the same privileges and immunities with
the University 01 Bologna. A body of statutes
was prepared, and the university established by
the bishop and chapter in the same year. The
university appears at first to have had neither
property nor endowment. A purse was formed
of tne perquisites procured from matriculations,
examinations, degrees, etc., and some of the
earlier members bequeathed the patronage of a
few small chaplaincies ; but through the zeal of
its founders and the civil and ecclesiastical im-
munities accorded to it, the new school of learn-
ing prospered, though in circumstances so little

in accordance with modern notions of educa-
tional requirements. The clergj- were induced
to attend by offers of exemption from taxation
and residence. The lectures in theolog)' and in

canon and civil law were read at the convent
of the Doininicans; but the students of arts
soon became so numerous that a house was pro-
vided for their residence called the psdagogium,
and regular teachers were appointed.

In 1460 James, Lord Hamilton, bequeathed to

Duncan Bunch, regent of the College of Arts,

and his successors, a tenement in High Street,

with four acres of land adjoining, for the use of
said college. On this ground the classes of the

university continued to meet for 410 years. In

1577 James VL prescribed rules for the govern-
ment of the universit}-, and made a considerable
addition to its funds. This new charter is called

the Nova Erectio. It provided for a principal

to teach theology and Holy Scriptures, who was
also professor of Hebrew and Syriac : and three
regents, of whom one taught Greek and rhet-

oric: another dialectics, morals and politics, with
arithmetic and geometry; the third, physiology,
geography, chronology-, and astrology. Between
this period and the Restoration the university

continued to flourish, and the number of its pro-

fessors increased : but at the Restoration the re-

establishment of the Episcopacy deprived it of a

great part of its revenues, and three of its chairs

fell into abeyance. After the Revolution it con-
tinued gradually to expand the scope of its

teaching, and has numbered among its profes-

sors and graduates many distinguished men. In
the end of the i8th century it obtained by be-

quest the valuable anatomical museum. library,

and other collections of the famous Dr. William
Hunter. Later the old buildings became quite

inadequate, and were sold. A grant for new
buildings was procured from the government, a
small sum was available from college funds, and
public subscriptions were procured. In 1870 new
buildings at Gilmorehill, which cost over ?2.ooo,-

000, were erected.

The University of Glasgow comprises five

faculties, namely, arts, science, medicine, law,

recently added. The oldest chairs are those of
moral philosophy (1577), natural philosophy
(1577). logic and rhetoric (1577), Greek (1581),
divinity (1630). Latin (previous to 1637),
mathematics (revived 1601). In the first 20
years of the iSth century six professorships
were either originally founded or revived,
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namely, Latin, Oriental lang[uages, civil law,

medicine, church history, anatomy ; astronomy
was added in 1760. The remaining 18 profes-

sorships were founded in the 19th century. The
university was reconstituted by the Scottish

University Act, tSsS, and a similar revolution

was effected under the act of 1889.

The students number about 2,000. There are
numerous bursaries connected with the uni-

versity, the annual total value of which is about
$40,000. There are also medals and prizes given
in connection with the various classes, and
scholarships or exhibitions are awarded to stu-

dents who prove successful in certain examina-
tions. The Snell exhibitions, established in

1677, send 10 (or fewer) Glasgow students to

Oxford. They are tenable for five years, and
each exhibition yields $400 per annum. The two
Eglinton fellowships, founded in 1862, tenable

for three years, and each worth $500 annually,

are awarded by competition to students who
have just graduated in arts. Three Ewing fel-

lowships, of the value of $400" per annum, and
tenable for not more than iive years, are also

awarded by competition among graduates in

arts. The Luke fellowship, about $400 per an-
num, tenable for three years, is awarded to grad-
uates for excellence in English literature and
history. The George .-X. Clark scholarships, four
in number, are tenable for four years, their an-
nual value being about $900. The examinations
are respectively in classical literature, mental
philosophy, mathematics, and natural science.

The Metcalfe fellowship, founded 1870, annual
value $500, tenable for three years, is designed
to encourage studies in higher mathematics,
practical astronomy, civil engineering, and chem-
istrj'. There is also the Black theological fel-

lowship, worth $700 annually.

Glass, a hard, brittle, transparent sub-
stance, formed by fusing together mixtures of
the silicates of potash, soda, lime, magnesia,
alumina, and lead in various proportions, ac-

cording to the quality or kind of glass required.

Flint glass is used in making table-ware and
many articles of domestic furniture and fittings.

The molten glass is taken from the pot by a

ponty, and is blown or pressed into shape, or, by
a combination of operations, is held in a mold
while being blown.

Crown glass is taken by the ponty from the

pot, and is then blown and whirled until it be-

comes globular. A ponty tipped with molten
glass is applied to the bulb, the blowing tube is

detached, leaving a hole. The globe being again
whirled, the glass flashes into a circular disk,

adhering by a boss in its centre to the ponty.

Crown and flint glass are combined in the manu-
facture of achromatic lenses.

Sheet glass is glass withdrawn by the ponty
from the pot and blown and whirled till it as-

sumes a cylindrical form. The ends beings cut

oflF. and the cylinder slit longitudinally, the sheet

is heated, pressed, and rubbed until it is flat-

tened out. This is also called cylinder glass or
broad glass.

Plate glass is made by pouring it upon a
table which has a marginal edge of a height
equal to that designed for the thickness of the

glass. A roller travels over the table, on the

ledges and flattening out the glass, which is

thus made of equal thickness throughout.
Toughened glass is made by heating till it is

about to soften, and then plunging it into a
bath of oil at a greatly lower temperature.
Usually a mixture chiefly of oily substances,
such as oils, tallow, wax, resin, and the like, is

put in the bath; and some manufacturers who^
worked the process, for a time dropped the
newly made glass vessels, while still hot, into
the oleaginous mi.xture, by which plan neither
reheating nor annealing by the ordinary process
is required. After the articles acquire the tem-
perature of the bath, they are removed.

Painted or stained glass is of two styles,

enamel and mosaic glass. In enamel glass
proper, certain fusible pigments are painted on
a sheet of white glass, which is then fired and
the result is a picture the tints of which even in

the high lights are not wholly transparent. A
modification of this method produces its picture
partly by enameling on white glass, partly by
the use of pot-metal glass the color of which is

heightened or modified by the use of enamels.
Of the origin of glass manufacture we can-

not speak with certainty. Pliny states that the
ancient Phoenicians discovered by a happy acci-
dent how to make it. He relates that certain
Phoenician merchants preparing a meal upon the
seashore set their cooking vessel on a mass of
natron (sub-carbonate of soda) and the union
of the sand and alkali, when subjected to the
fire, resulted in vitrification that drew the men's
attention and led to subsequent efforts at imi-
tation. According to Egyptologists the Egyp-
tians made sham jewels of glass at least 5000 or
6000 B.C. In some of the most ancient tombs
scarabs of glass have been found imitating
rubies, emeralds, sapphires, and other precious
stones, and the glass beads found broadcast in
three parts of the globe were quite possibly
passed off by traders on confiding barbarians as
jewels of great price. As a medium of trade,
beads are evidently of great antiquity. Those
known as aggry have been attributed to both
Egyptian and Phoenician sources. The beads
vary greatly in color and pattern and some of
them show fine workmanship and marked
beauty. During the period when Eg>'pt was part
of the Roman empire much glass was produced
in the Nile valley.

It is probable that the great centre of glass
industry of medieval and more recent times,
Venice, received its early impulse and lessons
from Constantinople. The art began there with
the beginning of the city in the 7th century a.d.

and there was a marked improvement after the
conquest of Constantinople in 1204, and in 1291
the establishments were removed to the island of
Murano, the manufacturers forming a guild with
a register of nobility, and guarding their secret
with the greatest jealousy. In 1436 their color
glass came into note, and continued so till the
close of the century; and in the l6th century
lace patterns and mirrors were introduced.
In the 15th and l6th centuries plain glass with
tasteful ornaments in gilt and enamel ; in the
i6th, cracked lace and reticulated glass, and in

the 17th century variegated or marbled glasses
were produced.

The Venetian glass enjoyed for a long time
the monopoly of commerce, and within recent
years there has been a marked revival of the
skill and enterprise of Venetian craftsmen. In
Germany the oldest glass dates from the l6th

century, and consists of goblets and tankards of
white color, enameled with colored coats of
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arms and other devices, millefiori, and schmeltz
glass. Engraved glass was first introduced by
Casper Lehman at Prague in 1609 under im-
perial protection, and continued by his pupil
Schwanhard ; and ruby glass by Kunckel in

1679. In 1665 20 Venetian glass workers were
brought by Colbert to Paris, where they set up
the blowing of glass and the silvering of mir-
rors, the famous mirror hall in Versailles having
been furnished by them. In 1688 an exclusive
privilege of making large plates of glass by
casting was conferred on Abraham Thevart.
The name Thevart was assumed by a syndicate
of capitalists formed to develop and work the
invention of Louis Lucas de Nehon, who was
the real inventor of plate glass and the founder
of the Gobain works, one of the most extensive
plate glass works in the world. In France oxide
of lead flint glass was made at St. Cloud in

1784: another manufactory was subsequently
established at St. Louis in 1790; and the St.

Cloud establishment was removed to the vicin-

ity of Mont Cenis, where it flourished till 1827.
It is uncertain whether glass was made in

England before the i6th century, as that men-
tioned may have been imported from Elanders
or Venice. In 644 Benedict Biscop introduced
makers of glass windows into Xorthumbria

;

but window glass was not in general use for
windows till the 15th century. Pressed glass
was invented in the United States. See Gl.ass
Blowing

; Glass, Cut ; Gl.^ss Manufactures
IN America; Glass Staining.

George W. Hastings.
Glass Blowing, a mode of manufacturing

various articles by taking a mass of viscid glass
from the melting pot on the end of the blowing
tube, and then inflating the mass by blowing
through the tube, rolling on the marver. and
exposing it at the furnace opening where its

contained air is expanded and itself enlarged.
Although the forms into which blown glass

is worked up are endless, the general methods of
manufacture are the same, and a description
of first-class lamp chimney works is illustrative

of the blown glass industry in general. Perhaps
the most important feature in the manufacture
of lamp chimneys, or indeed of any form of
glass-ware, is the mixing of the ingredients. As
in the case of plate glass, the body of the mix-
ture consists of a sand which is as nearly pure
silica as can be obtained. The sand is quarried
from silica rock, then thoroughly ground and
sifted through a 40-mesh screen, the material
being received at the works in the prepared
condition. The second most important ingredi-
ent is litharge: while potash and soda are used
as fluxes. When the above mixture is used for

the best quality of lamp chimneys, about 50 per
cent of the total is silica. The sand is melted
in what is known as the furnace, the first and
greatest of the glass blower's implements ; it

consists of two large domes set one above the
other ; the lower one stands over a large per-

forated grating (level with the ground), and is

fired by gas. a large arch beneath conveying air

to the furnace. In the sides of the lower dome
as many recesses or mouths are made as there
are workmen to make use of the furnace, and
before each mouth a pot of glass mixture is

placed ; the pots are very large, like crucibles,

and are molded from a specially prepared and
very carefully kneaded pot clay ; they stand 50

inches high and are generally 44 inches in their
largest diameter, and will hold from three to
four hundredweight of liquid glass ; they are
supported upon three small piers of brickwork
resting on the floor of the furnace. The form
of the furnace reverberates the flame from the
roof down upon the pots, and they are placed
at some distance within the furnace so that the
flame may get between the wall and the pots.
It takes about 24 hours to melt the contents of
a pot.

The upper dome is used for annealing the
glass, and is exactly similar to a large oven ; it

has three mouths, and a small flight of steps
leads up to each. It is built upon the lower
dome, its floor being made flat by filling up
round the roof of the lower dome with brick-
work ; a small chimney opens from the top of
the lower dome into the middle of the floor of
the upper one, which conveys the fumes and
smoke from it, and a flue from the upper dome
leads it completely from the furnace.

The blowing is done with a long iron tube
known as the blowpipe, which has a mouthpiece
at one end, and is swelled out and thickened
into a bell-mouth form at the lower end. In
the process of blowing, the operator dips the
thickened end into the melting pot and twists
it around till he has gathered up a ball of molten
glass of the desrred size. The blowpipe is then
withdrawn from the furnace and the ball of
glass is rolled out to a conical shape on a plate
and slightly inflated by blowing through the
tube. The blowpipe is then handed to the sec-
ond operator, who completes the operation of
blowing. The bubble, if we may so call it, of
glass is thicker and heavier at its lower end,
and to secure the elongated form necessary in
lamp chimneys the operator swings the blow-
pipe to and fro, thus causing the bubble to
stretch by its own weight. By thus alternately
swinging and blowing he brings the bubble to
the required length, and approximately to the
required diameter, and then places it within a
hinged mold, which is opened to receive it,

either by himself or one of his assistants. He
then twists the pipe and blows at the same time,
thus pressing the glass against the inner walls
of the mold. The tube with the molded chim-
ney attached is then withdrawn from the mold,
and handed to another operator, wdio, with a
pair of spring tongs, forms the flaring top of
the lamp chimney and marks a sharp depression
just outside its base, where it is to be broken
away from the blowpipe. Although a large
amount of blowing is done by hand and mouth,
increasing use is being made of what is known
as the Ow'ens blowing machine, which substi-
tutes mechanical for hand power. See Glass ;

Glass Manufactures in .America.

Glass Crab, an immature condition of cer-
tain crabs (Paliiiunts and its allies) which for
a time are flattened and perfectly transparent,
as if formed of a sheet of glass, and have no
resemblance to the parent form.

Glass. Cut or Incised. Glass is a singularly
versatile material, at once refractory and yield-

ing, yet lending itself to use in thousands of
ways. It is as a means of artistic expression
that it is chiefly interesting, for its utility is be-
yond all question. The iridescent chatoyant col-

ors of antique glass— Nature's destructive action— do not distract us from the charm of perfect
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form. Venetian glass, tlie beautiful product of

the lagoon-island of Murano, is so very imprac-
ticably fragile that even its possession is a care.

Probably glass would have remained in a rather

humble position if it had not been that a Bo-
hemian glass-worker more than 200 years ago
conceived the idea of a new invention, which
was destined to change the glass product of the

world. He thought of making the heavy "tlint"

or "lead" glass larger as regards the dimensions
of the walls of the article, in order that he might
have more stock to work on, so that he coidd
deeply incise or cut the glass to form patterns,

the sides of the rough cut being in turn polislicd

to give the effect of a many-faceted jewel. The
success of the new objcl dart was not immedi-
ate, and it was only when the crude designs and
imperfect workmanship of the earlier cutters

gave way to the lalwrs of highly skilled artisans

directed by talented designers that cut glass, or
"art glass," as we might term it, took the place

to which its great beauty entitles it. It is to

America that we must look for the perfection
and the superiority of design and skilful work-
manship of this branch of the industry. There
is no such thing as absolute intcrchangcability in

the glass-cutting establishment, and the artistic

bent of the various cutters is encouraged.
The peculiar product known as glass has as

a base silica, which is fused vyith alkalies and
metallic oxides to form a hard transparent sub-
stance. It can be wrought i;i various ways, and
is susceptible of a high, and, when properly cut,

a lasting finish. The raw materials consist of
a sand, so called, of exceptional quality as re-

gards sharpness and color. It is not a sand in

the ordinary sense of tlie word, but is a quarried
rock which has been cruslied. This accounts for
the uniformity of its color, which is .so necessary
in producing a stcely-bluc white glass, which is

to be used for giving the prismatic colors caused
by the cutting process. The red lead, saltpeter,

and sodium carbonate are accurately mixed with
the sand, and a small percentage of white arsenic
or manganese is added to bleach or clarify it.

The proportion is varied according to the nature
of the finished product. A glass furnace is a

large round or oval fire-brick oven, capable of
holding an aggregation of melting pots, which
I est under a floor in common under a dome
called a crown. These pots are made of unbaked
fire-clay. A mouth gives entrance for the raw
material and the workmen's blowpipes, to which
the molten glass adheres. A furnace may con-
tain as many as sixteen pots arranged radially
on the floor of the furnace. They are heated
before setting, and are subsequently filled with
about 1,600 pounds of raw material, which soon
melts at a temperature of 2.500° F., caused by
the intense flame of gas and air, which is de-
flected from the dome downward, the products
of combustion passing out through a stack.

The glass gatherer receives his order for a
specified size and shape for his article; and after
obtaining a sample to guide his memory, takes
his iron blowing-tube, and collecting sufficient of
the niolten glass from the pot in the furnace,
rolls it to and fro on a metal plate to produce a
uniformity of distribution of the mass, which is

then reheated in a furnace called a "glorj'-hole."
He then turns it over to a glass blower, who
takes the pipe and blows the article to approx-
imately its final shape. It is then reheated and

given definite form and finish by the most expert
workman of all three. The tender glass must
now be annealed or tempered to equalize the

strains, otherwise the piece would break. It is

then placed in kilns or tempering ovens, where
it is first reheated and then gradually cooled.

The heavy uncut articles are then ready for

the cutting operation, by which they lose consid-
erable weight. In some' cases the loss is one
third, 'nie cutting operation really consists of
three stages. The article is first roughed with
sand and a steel grinding wheel. It is then
smoothed by a stone cutting wheel, and is lastly

finished by a wooden polishing wheel. A work-
man holds the article against the conical edge
of a steel wheel secured to a shaft driven by
belts and pulleys. Fine sharp clean sand and
water arc allowed to drip on the wheel froui a

cone-.shaped bucket. The article is pressed
against the rapidly rotating wheel, and is deeply
scored or cut. The heaviest and principal lines

in the pattern are roughed-in by these steel

wheels and the sand. In order that all articles
may stand level, the bottoms are ground on a

horizontal grinding wheel, sand and water still

being used. The rough article is now ready for
the wet smoothing stones, which resemble steel

wheels both as to size and edge, but no sand is

used; these wheels follow the cuts that the steel

wheels have made, and also cut in the finer lines

of the pattern. The practically finished piece is

now ready for the polisher, whose rouge-charged
wheels are of wood, their size and edge being
the same as those of the steel and stone wheels,
and therefore adapted to follow every line with
almost mathematical accuracy, which completes
the process. While cut glass is made abroad,
the examples lack shape and depth and uniform-
ity of cut. For this reason the foreign trade in
American cut glass is increasing every year.

Glass, Malleable, .\merican glassmakers,
since the beginning of the industry, have aimed
to produce a glass that would have all the clear-
ness and beauty of ordinary glass, and at the
same time possess a toughness which would ren-
der it as little liable to fracture as many of the
other manufactured articles of use and beauty.
It is well known that the ancients discovered
and made use of a process of manufacturing
malleable glass ; and in the glass-making world
it has natur.-illy been expected that it would be
in the Old World that the process would sooner
or later be reinvented. Louis Kauffcld, of
Matthews, Ind., succeeded in 1903, after many
years of endeavor, in producing a glass which
will withstand extremely rough usage without
breaking. The secret lies principally in the
chemicals which are used and the proportion of
ingredients which form the compound, although
the furnaces and crucibles play an important
part in the process.

The two chief things to be avoided in con-
nection with the crucible are intense and pro-
longed heat from without and the corrosion of
the raw materials within— two dangers of
which nearly every glass-maker knows the ruin-
ous effect. The effect of corrosion is readilv
proved by heating for a long time in a small
crucible such substances as borax, red lead, or
potassic or sodic carbonate. Ahcr a crucible
has been in constant use for several months,
and especially if it has contained flint or lead
glass, the back and body will be found to be
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covered with innumerable small dents, which
have undoubtedly been formed by corrosion.

The complaint so commonly heard of specky
glass arises from the presence in the glass of

white particles of an infusible aluminate formed
by the combination of the alkaline or metallic

ingredients of the glass with the alumina of the
crucible. If the corrosion becomes concentrated
at one point and prolonged for a considerable
period a breach is formed, through which the

molten glass escapes into the furnace. Know-
ing the dangers that have to be encountered in

this way. Mr. Kauffeld is extremely careful in

the selection and preparation of the clay as well
as in the construction of the crucibles. The
finely sifted raw clay, on its arrival at his man-
ufactory, is mixed with a proportion of burnt
clay considerably coarser in grain, varying in

amount from one ninth to one fifth of its weight.
The coarser particles tend to bind the clay and
render the finished crucible less liable to crack
from variation of temperature. Various tests

have been made of Kauffeld's methods. For in-

stance, a chimney was placed in a pail of ice-

water, and after having remained a sufficient

length of time to become as cold as the water,
was taken out and immediately placed on a
lamp with the blaze turned as high as possible.

The blaze on the wick was turned so as to flow
directly on the chimney, and the smoke which
collected on the chimney ran down with the

water without injuring the chimney. Ne.xt a
chimney was placed over a small gas stove con-
taining clay bricks used in heating such stoves.

The fire was turned on full, the chimney remain-
ing on the bricks. The fire finally brought the
temperature to such a stage that one side of the

chimney was drawn in and dropped down, and
no crack was shown in the glass ; but for a
slight roughness on the outside, the glass was as

clear as when placed in the fire.

Another test which was made was to place

cold water in the chimney and hold the same
over a fire until the water boiled. A large bulb
was blown from the glass and filled with about
one pint of water. It was then placed over the
fire and allowed to remain there until it had
boiled dry without apparent effect on the glass.

Four chimneys were taken from the packing
room and dropped one by one into a pail of

boiling water. The chimneys were then hastily

shifted into a pail of cold water that had just

been drawn from a well, and the glass was not
broken.

Glass Manufactures in America, a great
industry that began in America near Jamestown,
Va., in 1608. The hope of sudden wealth from
the discovery of gold and silver was doubtless
the chief cause for the formation of the London
Company and its first attempt to colonize Vir-
ginia. It was. however, a commercial venture
•with the hope of profit ; and this company did not
forget the possibilities that were near at hand
in its search for what it believed would be
greater ones in the near future. The vessel

which carried Capt. Newport on his second
voyage in 1608 brought out also eight Poles and
Germans to make pitch, tar, glass, mills, and
soap-ashes, and the first exports of manufac-
ures from what is now the United States were
the results of the trials made at the first furnace
•erected in this country. It is said the works
were destroyed at the massacre in 1622.
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In 1795, the time from which this sketch is to

be made, there is no record of any glass-works
in Virginia. In the census of 1810 Virginia does
not appear as a glass-making State. In the
census of 1820 a glass-works is reported in

Brooke County. It made that year $20,000
worth of glass; had $12,000 capital; paid out
$8,000 for wages and $12,000 for materials
and contingent expenses, or exactly the value
of the product. It employed 14 men and 12
boys in 1827. It is reported that glass decanters
of great beauty were made at these works, and
white-flint and green-glass wares were made
that rivaled the foreign. At the Tariff Conven-
tion in 1831 there were two flint-furnaces, with
12 pots, reported in operation in Wellsbnrg,
and one, with 6 pots, at Wheeling, Va. Two
window-glass furnaces were al;;o reported at

Wheeling. In 1840 one glass-works is reported
in Brooke County (the Wellsburg), and three
in Ohio County (the Wheeling).
The first mention of a glass-works in Penn-

sylvania is found in a letter written by William
Penn, in August 1683, to the Free Society of
Traders. In this letter he alludes to their tan-
nery, saw-mill, and glass-works. Where these
works were located, or what kinds of glass they
made, is not known. In 1795 there was doubt-
less some glass made in Pennsylvania. A glass-
house was sold on 6 Alarch 1800, to Joseph
Roberts, Jr., James Rutlans, and James Row-
land, for $2,333, and was again sold in 1833 to
Dr. T. W. Dyott. In eastern Pennsylvania,
prior to 1831, a number of attempts seem to
have been made with but little success, and the
works carried on by Dr. Dyott were evidently
looked upon as being of national importance.
It is stated that President Jackson visited this
establishment, which in 1833 consumed 15,000
barrels of rosin for fuel. From 250 to 300 men
and boys were constantly employed ; five fur-
naces were operated, which used both wood,
coal, and rosin, melted 8,000 pounds of batch a
day, and produced about 1,200 tons of glass a
year, which was blown into apothecaries' vials,

bottles, and shop-furniture. Dr. Dyott failed
in 1838, and the works passed into other hands,
and at this time are operated in the manufacture
of green glass, and have quite a. reputation for
the making of demijohns.

Of early glass making iit western Pennsyl-
vania full accounts are given. It is claimed that
Albert Gallatin commenced the first glass-works
there at his settlement of New Geneva, 90 miles
south of Pittsburg, on the Monongahela River.
It seems to be generally accepted that the works
were started in 1797, and were used for the
manufacture of window-glass. The furnace was
a small one, with 8 pots, using wood as fuel
and ashes for alkali. The glass-house was 40
by 40; three sides frame and one side stone.
One man could lift the pots, while now it would
require four men to lift the pots used in window-
glass works. The title of the firm was Gallatin
& Company, but was afterward changed to the
New Geneva Glass Works. It is said that for
a time this enterprise was exceeding profitable,
there being but two or possibly three other win-
dow-glass works in the country, most of the
glass for that purpose being brought from Eng-
land. The glass was sold at $14 per box of
100 feet, but was doubtless of inferior quality.
A works at New Geneva was reported as late
as 1832.
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In 1796 Isaac Craig and James O'Hara
erected the first glass-house in Pittsburg. It is

claimed that these were the first works west
of the mountains to make glass, and they are
said to have started a month before those of
Gallatin. These were the first works to use
coal as a fuel, and were located at the south
side of the Monongahela River, just above where
it unites with the Allegheny to form the Ohio.
The site, or part of it, has been continutjusly oc-

cupied as a glass-works. The use of coal was
an innovation, and even as late as 1810 this

fuel was not used in any of the glass-works in

the United States other than those in Pittsburg.

O'Hara and Craig were the pioneers in its use,

and to them should be given the credit. As was
the custom in window-glass factories in those
days, one or more of the pots were used for

the making of bottles, and among O'Hara's
papers, found after his death, was a memoran-
dum in his handwriting, stating: "To-day we
made the first bottle, at a cost of $30,000."

As in all new enterprises, and particularly

the making of glass, it is only men of persever-

ance and determination who succeed ; and had
not Craig and O Hara been men of that char-
acter the venture would have fallen the first

year. As a rule, the men who are secured from
old-established glass factories are really not the

best men ; and not only did the early manufac-
turers suffer from a lack of experience, but also

from the fact that their employees were not
always capable of doing the work they were en-
gaged to do. And it may be said that at the
present time no new works, established in a
location in which glass has not been made, can

makf a profit of any moment the first two or
three years ; and the first year must invariably

be counted as a losing one. Craig wrote to

Samuel Hodgson, of Philadelphia, 5 Aug. 1803:
With resi>ect to our glass manufacturing, the es-

tablishment has been attended with Rrcater expense
than we had estimated. This has been occasioned
partly by very extensive building's necessarily erected
to accommodate a number of people employed in the
manufacture, together with their families, and partly
by the ignorance of some people in whose skill of that
business we reposed too much confidence. Scarcity of
some of the materials at the conimenccment of the
manufacturing was also attended with considerable
expense. W'c have, however, by perseverance and at-

tention, brought the manufacture to comparative per-
fection, lluring the last blast, which commenced at
the beginning of January, and continued six months,
we made on an average 30 boxes a week of excellent
window-glass, besides bottles and other hollow ware to
the amount of one third the value of the window-glass,
8 by 10 selling at $13.50, 10 by 12 at $15, and other
sizes in proportion.

In the fall of 1807, George Robinson, a car-

penter, and Edward Ensell, an Engli.sh glass

worker, commenced the erection of a flint-glass

works in Pittsburg, on the banks of the Monon-
gahela. They appear, however, to have lacked
capital, and were unable to finish the establish-

ment, which, without being completed, was
offered for sale. In August 1808 Thomas Bake-
well and his friend, Robert Page, were induced
to purchase this plant, on the representation of
Ensell that he thoroughly understood the busi-

ness. This was the beginning of the firm of
Bakewell & Page, which by itself and successors
continued in the manufacture of flint-glass until

some time after the census of 1880. Bakewell
experienced the trouble usual in a new business.
His furnace was badly constructed; his work-
men were not highly skilled, and would not per-
mit the introduction of apprentices ; and his ma-

terials were received from a distance at a time
when transportation was difficult and expensive,
pearl-ash and red lead coming over the moun-
tains in wagons from Philadelphia, and pot-clay
from Burlington, N. J. The sand was obtained
near Pittsburg, but was yellowish, and up to that

time had only been used for window-glass and
bottles. The saltpetre came from the caves of

Kentucky until 1825, when the supply was
brought from Calcutta. These difTicullies in

time were ovcrcoine
;
good clay was procured

from Holland, and purer materials were dis-

covered, and Bakewell rebuilt his furnace on a
better plan, competent workmen being either in-

structed or brought over from Europe. Through
his energy and perseverance the works becatue
eminently successful, and there is no doubt that
Bakewell is entitled to the honor of erecting and
operating the first tiint-glass works in this coun-
try. The furnace built or completed in 1808 held
six 20-inch pots; this was replaced in 1810 by
a lo-pot furnace, and in 1814 another furnace of
the same capacity was added to the works. The
establishment was burned down in the great fire

of 1845, but was immediately rebuilt.

Massachusetts has played a very important
part in the production of glass, which was manu-
factured as early as 1639 at Salem. But, from
all the records that exist, the history previous
to the Revolution was one of failure. Shortly
after the Revolution, Boston recommenced the
manufacture of glass, which for many years had
been one of the leading industries. The new en-
terprise, the Boston Crown-Glass Company,,
which was really the first successful glass-works-
in this country, was greatly helped by the lib-

eral action of the State. In July 1787 Mcssrsi
Whalley, Hunnewell, and others received from
the legislature a charter conferring upon them
the exclusive right to manufacture glass in Mas-
sachusetts for 15 years, and imposing a fine

of $500 upon anyone infringing on this right.

The capital stock was exempted from all taxes,
and the workmen from all military duty. To
counteract the effect of the bounty paid by Eng-
land on the exportation of glass from the king-
dom, a bounty was paid lor every table of glass
made. Owing to the many difiiculties incident
to the starting of a new industry, the operation
of making glass did not commence until 1792.
The company commenced with the manufacture
of crown window-glass, and in 1798 produced
glass to the value of $82,000 per annum. This
concern was incorporated in 1809, and under
the influence of the State bounty the proprietors
were encouraged to continue their efforts, and
became very successful. The glass was said to
be superior to the imported, and well known
throughout the United States as "Boston win-
dow-glass." These works were continued until

1826, when the company failed, from bad man-
agement. This early establishment led to the
commencement of many others, but none of them
could be considered successful. Many attempts-
have since been made in Massachusetts to estab-
lish the manufacture of window-glass. In i860
a large establishment was erected for the manu-
facture of sheet window-glass, but its operation
proved unprofitable, and at this time there is

only one window-glass works in the State, lo-

cated in Berkshire County.
The manufacture of flint-glass grew out of

the Essex Street works. Thomas Caines, an
employee there, was also a skilful blower and
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metal mixer. He prevailed upon the manage-
ment to allow him to build a small 6-pot fur-

nace in a part of their works at South Boston.
This furnace was fully employed during the War
of 1812, and was the beginning of the flint-glass

industry in Massachusetts ; but it was compelled
to cease work, and although several attempts
were made to operate it between 1820 and 1840,

ihey all failed. About the time this furnace was
started, the Porcelain and Glass Manufacturing
Company built a factory at East Cambridge.
The furnace was a small one, containing 6 pots.

Workmen were brought from abroad, but it

proved a failure. The plant in 1815 was leased

to a firm of workmen, Emmet, Fisher & Flow-
ers ; but they failed to agree, and in 1817 the

Porcelain Company sold the property at auction
to the New England Glass Company. This was
the beginning of one of the most successful glass

companies in this country. The works, when
they commenced, had a small 6-pot furnace,
the pots holding about 600 pounds ; 40 hands
were employed, and they produced glass to the

value of $40,000. It was really the foundation
of the flint-glass industry in the United States.

The management was broad and liberal from
the beginning; for 50 years they led in the pro-
duction of flint and colored glass of all vari-

eties. Workmen were brought from abroad,
and every means employed that capital and skill

could compass to produce results equal to any-
thing in the world. In 1865, which was prob-
ably the highest point reached in their history,

they operated 5 furnaces of 10 pots each, each
pot holding 2,000 pounds

; 500 hands were em-
ployed, and glass to the value of $500,000 was
produced yearly. The influence of the New
England Glass Works has been felt all over
the land, as many of their employees and man-
agers have been the means of establishing the

industry in other parts of the country. Fine
blown, cut, and pressed glass were made in

great variety. The works are not now in ex-
istence.

When the western manufacturer commenced
to make lime-glass with bicarbonate of soda and
lime, in place of lead and pearl-ash, the thought
in the minds of the management of the New
England Works was that its success would be
only temporary, and they failed to meet the
changed condition. A very large proportion of
their production at this time was pressed glass,

and for several years, in the attempt to meet
the competition of the cheap products of the

western manufacturers with their more costly

products, the works were run at a loss, which
amounted during the last year they operated to

more than $40,000. In 1888 they ceased opera-
tion.

In 1825 a plant was established at Sandwich,
commencing in a small way, with one 8-pot

furnace, and melted 7.000 pounds of glass. In
1865 it had been increased to 4 furnaces, 10 pots

each, and a melting capacity of 100.000 pounds
weekly. It was in these works that the modern
invention of pressing glass was first successfully
introduced, in 1827. In 1888. after several years
of financial loss, the company suspended opera-
tion. They had built up quite a town at Sand-
wich, and up to 1865 had been prosperous and
successful, employing for 63 years a large num-
ber of people, and making a fine line of cut,

blown, colored, and pressed glass.

During the period in which these two Massa-

chusetts factories were in existence they were irt

the lead, and while a number of others had been
established, none had reached the success of
these two noted works, which are now only a
part of the record. Quite recently an attempt
has been made to operate one of the furnaces at

Sandwich, the success of which is yet to be
demonstrated. At this time there are only four
flint-furnaces operated in Massachusetts, two of
them being at New Bedford, one at Somerville,
and one at Sandwich. There are, besides, the
window and part-plate works at Berkshire. So
that Massachusetts, that in i860 led the flint-

glass industry in this country, has almost ceased
to be a factor at this time.

Maryland was quite an important State in

the early production of glass, and the attention

of Congress was called to the value of the in-

dustry by John Frederick .'\melung, who peti-

tioned Congress to extend its patronage to his

works at New Bremen. A motion was made in

Congress to loan him not exceeding $8,000, on his
giving security for its repayment. The motion
was debated for several days, during which was
brought out the fact that Amelung had spent
over $100,000, and brought over from abroad
over 200 workmen, in his attempts to establish

the industry. The motion was defeated. In
1794 Amelung presented a petition for an in-

crease of duties. These works appear to have
been built at Fredericktown, but were after-

ward moved to Baltimore. They were not a
success, and it is probable he crossed the moun-
tains and helped to start the flint-works at Pitts-
burg. .\ plant was established for the making-
of window-glass in 1790, known as the Balti-

more Glass Works. These are the window-
glass works operated by Baker Brothers until

quite recently. They have operated them
since 1852. Maryland, however, since that

period, has been quite a glass State. Window-
glass and green and flint bottles have been made
to a greater or less extent.

One of the earliest glass-works in this coun-
try was located at Allowaystown, in Salem
County, N. J. It was the beginning of the glass
industry in that State, and was built about the
year 1760 by a German named Wister, who car-
ried on the works until his failure in 1775. The
workmen then went to Glassboro, and estab-
lished the industry there. Plenty of pine-wood
for fuel was found in this locality, and a very
fair grade of sand, w-hich was good enough for

bottles, jars, vials, and the common kinds of
green glass made by them. Glass making has
been carried on at this place ever since that ti;ne.

The first establishment commenced with a 6-pot
furnace, but gradually extended until a town
surrounded it In 1870 there were factories

at 37 different localities. Many of them ran for
only a short period. The cheapness of wood
and sand no doubt led to the building of many,
and the fact that expensive buildings were not
required, most of them being frame structures.

With the exception of a flint-works at Jersey-
City and one at Camden, the glass made in

New Jersey was bottles, jars, vials, and window-
glass.

In New York State large quantities of glass-
ware have been made, and some of the works
have had a national reputation. In January
1785 Leonard de Neufville and his associates,

the proprietors of a glass factory located lo
miles from Albany, at Dowesborough, in the
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midst of a well-wooded pine forest, applied to

the legislature for aid in the undertaking, giving

as a reason that $150,000 annually was sent

abroad for glass. In 1793 the legislature of New
York voted to loan them $3,000 for eight years

without interest, and five years at 5 per cent,

but by this time the works had passed out of

the De Neufville family. The history of glass

making in New York State shows that up to

1850 there had not been much headway made in

establishing it on a permanently successful

basis. Many factories were started, but ran for

only a short time, and none of those in opera-
tion in 1850 are now in existence.

In 1820 some workmen left the New Eng-
land Glass Works at E;ist Cambridge and built

a factory in New York city, under the firm name
of Fisher & Gilland ; but in 1823 the partnership

was dissolved, and Gilland removed to Brook-
lyn, where he established what were known as

the South Ferry Flint-Glass Works. Gilland

up to 1850 was evidently very successful. He
had the reputation of making the finest flint-

glass made in this country, and at the London
Exhibition in 1851 took a medal for the best

flint-glass on exhibition. He afterward failed,

and the works are not now in existence.

Like other industries in the United States,

the history of the glass business was, between
1850 and i860, one of great depression. Fine
glass was made in New England and in New
York and in one or two factories in Pittsburg,

but the bulk of the product was of poor quality,

and the window-glass did not in any way mea-
sure up to the imported glass. During this

period, however, a great impetus was given to

the flint-glass business by the making of coal-

oil from coal and the later discovery of petro-

leum. The demand for lamps and lamp-chim-
neys was very extensive. One of the first to

make a specialty of glass for lighting purposes
was Christopher Dorflinger, who started with a
capital of $1,000 in 1852, in Concord Street,

Brooklyn. The furnace held 5 small pots, and
was afterward increased to hold 7. until in 1861

he was operating 4 furnaces. The first year
his sales amounted to $30,000, and he employed
85 people. When he left Brooklyn in 1865 his

sales amounted to $300,000. The factories

increased in Brooklyn, from 1858 to 1865, from
2 to 15, mostly making the same class of ware,
which was principally for lighting purposes—
lamp-chimneys, gas-globes, and lamps. In 1865
Dorflinger moved to White Mills, and estab-

lished one of the best-known and largest of the
manufactories of cut glass.

In i860, from the best records we can get,

the product of the glass factories did not ex-
ceed $7,000,000; 1861 and 1862 were off years.

The excitement incident to the commencement
of the War produced great depression, but from
1862 until 1870 the increase in production was
very great, and the census showed 154 establish-

ments, with 15,367 employees, producing glass
to the value of $16,470,507, with a capital in-

vested of $13,826,142. It was during this dec-
ade that great improvements were made in the
making of pressed glass. The modern discov-
ery of pressing glass was an American inven-
tion, and the credit is given to the Sandwich
Glass Company, which, at the solicitation of a
carpenter, in 1827 made a mold to press an arti-

cle he wanted made, .\fter that the mold in-
creased rapidly in favor, but was used only for

the commoner class of goods for many years,

until the New England Glass Comp;iny, by a
series of expensive molds, had produced some
very fine effects in pressed glass. The triumphs
of pressed glass in this country, however, came
from Pittsburg. James B. Lyons, of the O'Hara
Glass Works, Pittsburg, made for many years
pressed glass only, and in 1867 made an exhibit
at the Paris Exposition, and took the first prize

for fine pressed glassware. Goblets and wine-
glasses were made almost as fine and delicate

as those made by the old mode of blowing and
cutting. Prior to 1864 the pressed glass was
either made of flint-glass, the ingredients of
which were the best of sand, pearl-ash, refined

saltpetre, and oxide of lead, and was a very good
crystal glass, or from what was then known as

German flint or lime glass, the ingredients of
which were soda-ash, lime, nitrate of soda, and
sand. This latter made a very inferior glass,

apt to crack, and very poor in appearance. It

was used principally in common tumblers and
some lamp-chinmeys.

In the winter of 1864, William Leigl^'on, Sr.,

of the firm of Hobbs, Brockunier & Company, of
Wheeling, made a series of experiments with
bicarbonate of soda, with pure sand, lime, and
refined nitrate of soda, and produced a very
clear, brilliant glass, at a cost for the batch of
not more than one third that of the lead-glass

or flint batch. The result was a complete revo-
lution in the presscd-glass business. It was im-
possible for the manufacturer making flint-glass

to compete, and the result was that all had to

adapt themselves to the change, and some were
driven out of the business. Up to 1870 there

had been very little change in the furnaces,

which were mostly the old-fashioned type of
round furnace, with the coal fired over the

bench, or the Frisbie bucket-teaser, where the

coal was pushed up from below. But the close

competition and the desire for increased produc-
tion led to the effort to gel better results from
the furnaces, and after 1870 larger furnaces were
built, into which, by a series of flues, hot air

was introduced to the combustion-chamber, and
much greater heat secured with much less fuel.

Many of the furnaces also hold from 13 to 15
pots, and many of the pots each hold two tons
of glass.

The Centennial Exhibition held in Philadel-

phia gave a large impetus to so many industries.

One of the great attractions was the glass-works
operated by Gillinder & Sons, of Philadelphia.

It was a complete establishment, showing the

processes of melting, blowing, pressing, cutting,

etching, and annealing. The furnace held six

pots and melted double the amount of glass

made by the first flint-glass works operated in

this country by Bakewcll & Page, in 1808. This
was the first time anything of this kind was at-

tempted in an international exhibition. The
product was sold as souvenirs, and realized

$96,000. Over $14,000 was paid to the Centen-
nial Board of Finance as commission on the

sales.

At the close of 1880 the glass trade was in a
very prosperous condition. Prices were good,

and the outlook looked promising for the future;

and it is from this period we must date the won-
derful progress of plate-glass making in this

country. In 1880 there were but four plate-

glass works in this country, and only three in

operation. They were located at New Albany,
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Ind., Jeffersonville, Ind., Crystal City, Mo., and
Louisville, K}'., the latter plant being idle. The
first attempt to make plate-glass was made in

1852, when Tilton, Pepper & Scudder started a

factory at Williamsburg, L. L The works were
under the management of Cuthbert Dixon, a

plate-glass worker from the Thames Plate-Glass
Works, London, England. They produced a
good quality of rough plate, but, owing to the
ruinous competition of the English and German
manufacturers, at the end of two years they were
compelled to close. There is some dispute as to
where the first plate-glass was made in the
United States, but there are existing proofs that
the Williamsburg works were the first, based
r.pon the records -found in an old diary of the
late William S. Dixon, of Pittsburg, who was
employed there as pot maker, his father being the
manager.

Attempts were made to make pla.e-glass at
Cheshire, Mass., Lenox Furnace, Mass., and at

Greenpoint, L. I., previous to i860. There are
records of polished plate-glass being made at

Lenox in 1865, but it was not continued. The
successful founder of the plate-glass industry in

this country is James B. Ford, of Pittsburg. In
the year 1859 Ford conceived the idea of making
polished plate-glass, and with this in view visited

the works at Lenox, gathered what information
he could from the workmen who had been im-
ported from abroad, and returned to New
Albany with the determination to make plate-

glass. Machinery for this purpose was im-
ported, and the new plant was speedily success-
ful so far as the production of plate-glass was
concerned ; but, like ail new enterprises of the
kind, it was not profitable, and in 1872 Ford
withdrew. The factory was continued by Wil-
liam C. de Pauw until his death, and afterward
by his heirs. He demonstrated, after a hard
struggle, that polished plate-glass could be made
here at a profit. Mr. Ford afterward built a

factory at Louisville, Ky. It had two 12-pot

furnaces and was equipped with the old-style

French machinery. He ran these works for two
years and sold out, removing to Jeffersonville,

Ind., where he built a plant that he operated
until he moved to Creighton, Pa., in 1881.

Shortly after the building of the New Albany
plant, E. B. Ward, of Detroit, and others, at-

tracted by a very extensive deposit of sand of
fine quality, originated the American Plate-

Glass Company, with a capital stock of $250,000,

and began in 1872 the erection of works at

Crystal City, Mo. The capitalization was in-

creased in 1874 to $500,000, and the works were
operated until 1876, producing some glass of
good quality ; but, owing to lack of experience,

the management failed to make a profit. In

1877 the works were reorganized, new capital

was secured, A. E. Hitchcock, of St. Louis,

president of the old company, continuing in

charge. G. F. Neal, a practical plate-glass man-
ager, took charge of tl^e works, and a Siemens
furnace was erected. The works have been
largely increased, and plate-glass is made in

Crystal City equal to any found in Europe.
This was the condition of the plate-glass busi-

ness when Ford built the Creighton Works in

the midst of a rich gas-coal country. He built

a factory with a capacity of 70,000 square feet

per month. It was equipped with tvv'O i6-pot

furnaces, 8 grinding and 16 polishing machines.
This was really the first plate-glass works in

this country that paid for the large investment
required in its establishment.

While the success of these works was very
largely helped by the experience that Ford had
gained from his previous ventures, a new factor

was introduced that had never been used in tl.e.

making of plate-glass before. This was natural
gas, which it was found could be used as a fuel.

The Rochester Tumbler Works had used it in

their leers, and partially in their furnaces, as far

back as 1875 ; but not having sufficient for the
furnaces, it was not a success. At about the
time Mr. Ford was starting at Creighton, welLs.-

had been drilled that promised inexhaustible
quantities of the new fuel. For glass making
it is impossible to conceive of a more perfect
fuel— no labor required for firemen, no dirt, no
ashes, and a uniform heat, or just what was
required. Natural gas was a great factor in

the success of these works, which were sold by
Ford to the Pittsburg Plate-Glass Company,
who enlarged them in 1883, and increased the
output from 70,000 square feet to 110,000 square
feet finished product. Having a great desire to.

own and operate his own works. Ford, in 1884,.,

commenced the building of a plant at Tarentum,
Pa., with a capacity of 150,000 square feet per
month. Before it was completed the Pittsburg
Plate-Glass Company made him an offer, which
he accepted, and the Tarentum plant became
part of the Pittsburg Plate-Glass Works. The
success of their plants resulted in the building of
plate-glass works at Butler, Pa., in 1886, and at
Cochran Station, Pa., in 1889.

Natural gas had been discovered in Indiana.
A large plant was built at Kokomo, Ind., under
the name of the Diamond Plate-Glass Company.
The gas being in abundance, this same company
erected another large factory 20 miles away, at
Elwood, in 1891 ; and the extensive works at
Charleroi and at Irwin, Pa., were erected the
same year. The Pittsburg Plate-Glass Company
in 1887 commenced the erection of what are now
the largest plate-glass works in the world. The
company bought 480 acres of land, and a town
was laid out, and named Ford City, in honor of
J. B. Ford, who is one of the largest stock-
holders. Under his personal supervision the
works were built, which have a monthly capacity
of 400,000 square feet. In 1891 the De Pauw
Plate-Glass Company built a small plant at
Alexandria, in the heart of the gas belt; but the
panic of 1893 caused its suspension, and it has
not been operated since.

The works mentioned have an aggregate
monthly capacity of 1.785,000 square feet, or an
annual ma.ximum production of 21,420.000 square
feet. In 1894 ^ movement was made by some
of the companies for self-preservation, which
resulted in the outright purchase by the Pitts-
burg Plate-Glass Works of all the plate-glass
works in the United States, with the exception
of those at Butler and Irwin Station and the
De Pauw plants of Indiana.

The total number of furnaces is 43 of 20 pots
each, and 2 of 16 pots each. Of this number
there are in operation at this time only 23 fur-
naces, containing 460 pots. Plates of glass are
made containing 180 square feet, or, say 12 by
15 feet. The success of the plate-glass business,
which really dates back only 20 years, is one of
the wonders of our age. Much credit must be
given to J. B. Ford, and especially when we con-
sider that when the factory at Creighton was



GLASS MANUFACTURES IN AMERICA

started he was over 70 years of age, and had to

impress upon the capitalists his own faith that

the business could be made to pay. So far as
Pennsylvania was concerned it was an entirely

new venture, the census of 1880 showing that

no plate-glass was then made in Pennsylvania.
From the year 1880 may be dated also the

great success of window-glass making. Prior
to this time, with few e.\cq)tions, the old fur-

naces and flattening-ovens that had been in use
for 50 years were still prevailing. Fully 25 per
cent of the window-glass used in this country
was imported. For many years the workmen
have been organized into a union, which not
only takes in the blowers, but the gatherers, flat-

teners, and cutters; these last two being prac-
tically unskilled labor, and paid as such in

European countries. Then, to mend matters and
make competition worse, the manufacturers of
Belgium and England had adopted what is

known as the tank-furnace; no pots were re-

•quired, a more uniform quality of glass could
be depended upon, and a much larger production.
James Chambers, of Pittsburg, who had suc-
ceeded his father in the niatmfacture of window-
glass, was in 1887 operating 4 furnaces with 36
pots, using natural gas in his furnace and fiat-

tening-ovcns. He had the improved tlattening-

ovcns, but he came to the conclusion that
something had to be done to put the window-
glass business upon a better basis. He made a
trip to Europe, obtained all the information pos-
sible, came back to Pittsburg and organized the
Chambers & McKce Company, and, as president,
planned, built, and operated the plant at a place
on the Pennsylvania Railroad, 27 miles east of
Pittsburg, called Jcanette. The foundation of
the tanks was laid in 1888, and in the spring
of 1889 they commenced making glass. Glass
workers and manufacturers all over the country,
with few ex'ceptions, had predicted that the
tanks would be a failure, and that window-glass
could not be made that way ; but the tanks were
a success from the first.

Owing to financial disagreement. Chambers
withdrew from the Chambers & McKee Com-
pany, and in 1892 formed a company and erected
a factory at New Kensington, 19 miles from
Pittsburg, on the Allegheny Valley Railroad,
and built two continuous tanks that are said to

be the largest in the world. They are 25 feet 6
inches wide, 130 feet long, inside measure;
«ach furnace will hold 1,000 tons of molten glass,

and has a melting capacity of 35 tons, turning
out 600 bo.xes of single and ,300 bo.xes of double
strength every 24 hours. This is said to be the
largest and most complete establishment in the
world for the manufacture of window-glass.

The discovery of natural gas, and its applica-
tion to the glass-furnaces, led to a very great
increase in the building of flint- and green-glass
works. To-day probably the largest flint-bottle

works in the world are those of the Illinois

Glass Works at Alton, where 4,500 people are
employed. Here was blown in 1903 the largest

glass bottle in the world. The next largest
bottle works are those of Whitall, Tatum
& Company, located at Millville, N. J. They
have 13 flint-furnaces, in addition to 5 green-
glass furnaces and a green-glass tank, and em-
ploy from 1,500 to 1,900 employees, according to
the demand for their goods. This business has
been principally built up since i860. The

Rochester Tumbler Company, at Rochester, Pa.,
was organized in 1872, and commenced making
glass in July of the same year. They com-
menced with one lo-pot furnace and 90 em-
ployees, making a specialty of tumblers, and with
a capacity of 12,000 dozCn per week. At present
they operate 7 furnaces with 88 pots, with
a capacity of 75,000 dozen per week, or 150,000
tumblers each day. The melting capacity of the
furnaces is 120 tons of sand per week. The
pots are very large, and over 1,000 hands are
employed. When they first commenced they
made only common tumblers, but now they make
every kind of tumblers, with a cutting, en-
graving, and decorating department. The works
cover over seven acres of groimd. They make
their own barrels, boxes, and machinery, and
almost everything used for the manufacture of
glass. All the fuel used is natural gas. They
do some export trade— probably more than any
other concern in this country— and without
question have the largest plant in the world
making a specialty of tumblers.

The discovery of natural gas was the means
of largely stimulating the erection of flint-gJass

furnaces, and many small towns offered land
and a bonus in money to have a glass-works
established in their boundaries. By this means
many works were started by parties who had
little knowledge of the business, so that the
business was largely overdone, and prices in
1891 were such that little or no profit could be
made. Labor was high, and, in view of there
being so much demand for it, was aggressive
and unreasonable in its claims, being backed up
by its labor organizations. A number of manu-
facturers met together and formed a stock com-
pany under the name of the United States Glass
Company, which company bought up 15 of the
largest and most complete press manufacturers
in the countrj', located in Pennsylvania, Ohio,
and West Virginia. The 15 establishments had
a capacity of 29 furnaces. The company after-
ward erected a plant at Gas City, Ind., with three
15-pot furnaces, to get the lienefit of the natural
gas fuel. The capital stock of the company was
$4,158,100, $640,000 of which is preferred and
$3,518,100 common stock. The first year of its

existence as a corporation the sales amounted to
very nearly $3,000,000. With a view of consoli-
dating the plants the company bought 500 acres
of land on the Monongahela River adjoining
McKeesport, Pa., and erected two is-pot fur-

naces. It is without question the largest flint-

glass works in the world, and is almost able to
supply this country with table-glass, if all the
furnaces were in full operation. Quite a num-
ber of flint-glass works are operated in the mak-
ing of glass for lighting purposes— arc-globes,
gas-globes, and shades for electric lighting.

There are six leading companies making these
goods, four of them located in Philadelphia,
one at Monaca, Pa., and one at Brooklyn,
N. Y.

Gillinder & Sons, of Philadelphia, were the
first of these works established, and operations
were commenced in 1861 by William T. Gillinder,

the father of the present owners. Their works
have two furnaces, with 23 pots, and •have a

capacity of production to the amount of $400,000
per annum. It is impossible to continue further
to enumerate special plants, but so far as glass

.naking is concerned America is practically in-
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FLINT OR GLASS SPOXGES.

', °. °. °. ' Various forms of glass sponges. -, *. °. "'. ", »=. l^ =', >".'«. " Specimens of fiint or glass
spicules which form the skeleton of the animals. "^ Cross section of a young sponge.
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dependent. We have sand in almost every State
of the Union fit to make glass. The sand of

Massachusetts, Pennsylvania, and Missouri is

equal to, if not better, than any other sand in

the known world. Soda-ash and other chemicals
-are being made, and when the beet-sugar in-

dustrj' is fully established we shall be able to

get pearl-ash from the ashes of the beet, so that
it will not be necessary to import our potash
irom Germany. We have fire-clay for furnaces,
which is found in many States of the Union,
notably in New Jersey, Ohio, Pennsylvania, and
Missouri. The pot-clay found near St. Louis,
Mo., has been used for more than 40 years. It

is a very superior clay, and for the making of
glass-house pots is unsurpassed. It is capable
of resisting a very high degree of heat, and will

stand the changes of temperature much better
than the most celebrated clays of Europe.

In the preparation of this article I have been
aided very much in the early records by the
'History of Glass Making in the L^nited States,*

prepared by Joseph D. Weeks; and for informa-
tion in regard to the various improvements in

furnaces and leers, by H. L. Dixon, of Pittsburg,
who has been identified with the building of
many of the improved furnaces that have taken
the place of the old furnaces. See Glass.

J.\MES Gillinder,
Franklin Flint-Glass Works, Philadelphia.

The following statistics from the United
States census report for 1900 will be found valu-

able for comparison with the figures heretofore
given :

COMP.\RATI\"E SUMMARY OF THE GLASS TRADE, 185O TO I9OO.

Number of establishments
•Capital
Salaried officials, clerks, etc., number.
Salaries
Wage-earners, average number
Total wages

Men, 16 years and over
Wages
Women, 16 years and over
Wages
Cliildren, under 16 years
Wages

Miscellaneous expenses
•Cost of materials used
Value of products
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Glass Painting. See Glass Staining.

Glass Snail, one of the minute, grass-

haiintmg, liyaline land-snails of the genus
I'ill ilia.

Glass-snake, or Joint-snake, a limbless,

fnakc-liUe lizard of the genus Uphisounis (.fam-

ily Angtiida), which takes its name from llie

brittleness of the tail, which is more than twice

the length of the body, and whose vcrtebne are

so slightly connected, that a part or all of the

tail will easily break off, or may be cast off

;

but the lost part is quickly renewed. The head
is very lizard-like. No vestige remains of limbs

except two little spikes near tlie vent; the body
is serpentiform, but the stiff armor of scales

prevents the graceful movements of a serpent.

The glass-snake (O. pollasi) of southeastern
Europe may e.xceed a yard in length, and dwells
in bushy districts where it can hide under leaves

and sand, and catch snails and small animals.
.-\ smaller species (O. ventratis) is found in

the Mississippi Valley and the southern United
States. It is greenish-gray or brownish ; sides
largely yellow, with narrow black streaks; but
the coloration varies greatly, especially in west-
ern specimens. Several nearly related species

inhabit Central .-Xmerica. These lizards are
rapacious and devour great numbers of ground-
keeping insects and crayfish. They breed by
means of eggs hidden in loose soil or leaves

;

and are of slow growth. They are said to be
easily tamed, and to show intelligence.

Glass-sponges, certain silicious sponges
are so-called from the fact that the fibres or
spicules composing their solid framework or
skeleton is like finely spun glass. The glass-

sponges, such as the Venus" flower-basket
(Euplcctclh) and allied forms, live in fine

sandy mud in deep water. The Euplectclla in-

habits the ocean around the Philippine Islands

in from lO to 20 fatlioms. It forms a hollow
cylinder or basket-work of spicules, enlarging
at the top, which is broad and a little convex

:

it grows rooted in the sandy mud, anchored
by its long glass spikes, which at the extremity
end in anchor-like hooks. A number of similar
but shorter, more dense sponges (Holtcnia,
etc.) live at great depths in the .Atlantic, one
kind occurring in shallower water ( lOO fath-

oms) in the Gulf of Maine. The glass-sponge
of the Japanese seas is Hyaloiicma, in which
the stem is twisted, composed of fibres, like

spun glass, while the body of the sponge is long
and slender; it grows nearly three feet in length.

These glass-sponges, with the spicules having
three crossed axes, or six threads radiating from
a common point, are grouped in a family (Hex-
actiiicUidcv). The efferent canals are loosely
meshed, while the digestive chambers (ampul-
lae) are large and barrel-shaped.

Glass Staining and Glass Painting, the art
of producing pictures ou glass with vitrifiable

colors ; but a common extension of the meaning
is to include all the make and design of orna-
mental glass windows. Originally there was
but one method of making these, and that was
to produce the pattern in outline whh frames,
into the grooves of which pieces of colored glass
or of stained gla.^s were fitted. In the Moslem
East these frames were of plaster, or rarely of
marble slabs pietced with openings. In Eu-

rope, since the I2lh century, these frames have
been of lead, rolled or drawn into what are
called camcs, that is, bars of an 1 section, the

two grooves holding the glass firmly. Modern
chemistry has so improved the art of glass stain-

ing, that large pictures may now be produced on
single sheets of glass, but nowhere have such
pictures been successful in an artistic sense. In
the original painted glass windows the pictures

resembled tables of mosaic work, in which there

was no attempt at shading or modification of
the tone. What is perhans the earliest known
application of colored glass to window decora-
tion, in Europe, is that in the monastery of
Tegernsec, in Upper Havaria, which was secu-
larized in 1802, and is now a private residence.

The windows of this structure, executed in the
latter half of the loth century, like all the first

attempts, were only tasteful arrangements of
colored glass in a translucent tnosaic.

In the early part of the 13th century the
mosaic patterns gave way to more elaborate dc- •

signs, not only in beautiful Arabesques, but
even in pictorial composition. In all these the
figures were composed of pieces of colored glass

combined with marvelous skill and taste. The
work of shading and making so-called lialf-

tints was not attempted : but an effect not dis-

similar was got by painting in opaque pigment
upon the glass and breaking up this painted
surface into patchings and spots, as when an
artist draws in crayon or charcoal. The finest

English examples of this early mosaic work are
to be found in the cathedrals of Canterbury,
Salisbury and Lincoln. In the 14th century the
art of shading was advanced by removing cer-

tain portions of the colored surface. Tlie first

period of the art reached the culminating point
in the l.Stli century, but with the passing of
Gothic arcliitecture, glass painting lost its ar-

tistic spirit. Subjects in which were arranged
a multitude of personages with all the elaborate
artifices of pictorial composition; buildings
showing complex linear perspective ; foreshort-
ened figures; the play of light and shade — all

this was attempted to be exhibited in painted
windows. It soon became apparent that the
true art was lost, and though windows contin-
ued to be painted, only a few artists acquired
celebrity. Perhaps the best examples of the
15th century period are the windows of the Co-
logne cathedral.

.About 1600, Bernhard von Linge, an artist

from the Netherlands, residing in England, and
who may be considered the father of tlie mod-
ern art of glass staining, established a school
in London, whose influence is evident in the
work of the present day. Francis Eginton
('737-1805), a native of England, accnm-
plislied much to restore the art during the i8th

century, .'\mong his numerous works, all of
which are remarkable for brilliancy of coloring
and delicacy of execution, are: 'The Banquet
of the Queen of Sheba' (a copy from Hamil-
ton) ; two 'Resurrections' Cfroni Sir Joshua
Reynolds) ; 'Christ Bearing the Cross' Cfrom
Morales) ; and 'The Soul of a Child' (from
Peters). Other famous artists of this period
were Jouffrey and Baumgartner. The Renais-
sance in glass painting was contemporaneous
with the revival of Gothic architecture in the
beginning of the 19th century. Four German
artists, Mohn, Scheinert, Ligm and Frank, were
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prominent as glass stainers during the century,
in 1850, through the generous assistance of
King Louis of Bavaria, a school was founded
at Munich under the direction of Gartner and
Hess, the latter a well-known historical painter,

which obtained a world-wide celebrity. Still,

however, the purists in Gothic art, and those
who were most concerned in the Gothic Revival
would have none of this glass of the early 19th
century. It was seen that the smooth and clear
modern glass would never do ; and rough, partly
opaque, flawed and bubbled glass was prepared
on purpose. This material, known as "antique"
and as "cathedral" glass, and by other names,
allowed of a far more decorative effect.

In 1902 the chief centres of the art in Eu-
rope were at Birmingham, England ; Edinburgh,
Scotland ; Paris and Sevres, France, and Mu-
nich, Metz and Nuremberg in Germany.

Not until comparatively late in the 19th cen-
tury did the art of glass staining obtain a place
in the United States. Only a few years ago
Americans were seemingly content with im-
ported w,indows, or with poor imitations made
here. In both cases the windows were but
copies of mediaeval work, seldom .equaling the
originals, and never showing an advance, either

in artistic qualities or improvement of method
over the windows of the Middle Ages. Several
artists and some makers of church furniture
began making fine windows, and to-day largely

through their efforts American colored glass-

windows have become celebrated for their color
values and their color relations. John La
Farge, Louis C. Tiflfany and other American
artists in glass painting and glass staining took
up the art where the medievalists stopped, in

tlie study of the inherent properties of the glass,

both in their color and texture, in order to ob-
tain in the glass itself light and shade, through
depth and irregularity of color, in union with
inequalit}' of surface. In this way they sought
to avoid the dullness, opacity and thinness which
invariably accompany the use of paint, and are

marked characteristics of European glass work.
It was an American idea to make glass in lumps
and chip it into flakes, to corrugate it, to blow
it into shapes, or to pull molten glass out of
shape. By such means the artist has succeeded
in obtaining effects in this obstinate material
which were deemed impossible. There was
introduced a few years since the use of opales-

cent glass, the plating of glass over glass and
developing the mosaic system, substituting it for

.glass painting. Churches, houses, hotels, and
theatres are now decorated by the mosaic
stained glass which is largely a product of New
York studios. Upward of $3,000,000 was in-

vested in IQ02 in the stained glass industry in

the United States.

Glasse, glas. Hannah, English writer. She
was the author of 'The .-Xrt of Cookery' (1747),
a work whose claim to remembrance has de-

pended chiefly on the mistaken reference to it

of the proverbial "First catch your hare." In
the fourth edition (1770") she is described as a
habit-maker in Tavistock Street, Covent Gar-
den.

Glauberite, gla'ber-it, a mineral having the
formula Na;SO..CaSO., and crystallizing in the

nionoclinic system, usually in tabular forms. It

is commonly pale yellow or gray in color, with
a white streak. It has a hardness of from 2.5

to 3, and a specific gravity of from 2.7 to 2.85.

Glauberite occurs in connection with rock salt

in various parts of the world. In^ the United
States is found at Bora.x Lake, ban Bernar-
dino County, Cal., and in tabular crystals in the
Rio Verde Valley, Arizona.

Glauber's (.glow'bcrzj Salt, sulphate of
sodium, Na;SOi, so called from the German
chemist, Glauber, who prepared it in 1658 by
distillation of common salt with sulphuric acid,
named it "sal mirabilis," identified it with the
salt of a beneficial mineral water, and urged its

good qualities. It occurs throughout Europe,
especially at Carlsbad and Seidlitz. and in North
America, notably at the Great Salt Lake in

Utah. It forms oblique prisms which effloresce

on the soil or on rocks. These are of a gray
or yellow color, earthy, but transparent and
vitreous when newly broken. It is readily
soluble in water, and when heated or exposed to

the air melts in its water of crystallization. Its

chief use is in the manufacture of glass and
sodium carbonate.

Glaucine, gla'sln, an alkaloid contained in

the leaves of Glaucium iJavuin, a sort of poppy.
The leaves are macerated with acetic acid ; the
juice is pressed out. boiled, filtered and the fil-

trate is treated with lead nitrate, which precipi-

tates lead fumarate. The filtrate is treated with
HiS, then the glaucine is precipitated with tan-
nin, and the precipitate decomposed by chalk.
Glaucine crystallizes out of water in small
scales, is easily soluble in alcohol and ether, and
forms crystalline salts.

Glaucodot, gla'ko-dot, or Glaucodote, an
orthorhombic, grayish, tin-white mineral of
metallic lustre and black streak: hardness. 5;
specific gravity, 6. Composition : Sulphur, 19.4 ;

arsenic, 45.5: cobalt, 23.8; iron, 11.3. It occurs
in chlorite slate in the province of Huasco in

Chile, also in fine crystals in Sweden.

Glaucoma, gla-ko'ma. a diseased condition
of the eyeball characterized bv a retention of
the fluids within its cavity. As the fluids ac-

cumulate, pressure is e.xerted on the delicate

lining, with resulting injury or destruction of
sight. It is due to any causes operating so as
to close the place of exit for the fluids of the
inner chamber of the eyes. See Eye, Dis-
E.^SES OF.

Glau'conite, an amorphous green opaque
mineral, like earthy chlorite, with a dull or
glistening lustre. It is a hydrous silicate of
iron and potassium, averaging: Silica, 49.3;
alumina, 3.6; sesquioxide of iron, 22.7; protox-
ide of iron, 6.3; potash, 8.3. and water, 9.6. Its

hardness is 2, and its specific gravity about 2.3.

There are two varieties of it : the one the green
earth of cavities in eruptive rocks, the other the
green grains in greensand formation, or any-
thing similar.

Glaucophane, gla'ko-fan, a mineral of the
amphibole group, crystallizing in the nionoclinic

system, and closely resembling amphibole in

form. It is a silicate of aluminum, sodium, iron

and magnesium, with variable proportions of
the two latter metals. It is blue or gray in

color, translucent with a vitreous lustre, and
has a hardness of from 6 to 6.5, and a specific

gravity of about 3.10. Glaucophane occurs in

certain crystalline and mica schists, and is found
associated with mica, garnet, epidote and dial-
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lage. In the United States it occurs cliicfly

along the Coast Ranges of California.

Glaucus, gla'kus, the name of several per-

sonages in Greek legend, (i) A sea-god, who
was at first only a fisherman, and whose ora-

cles were highly prized hy fishermen, according
to the legends. (2) The son of liippolochus

and grandson of Bellerophon. He assisted

Priam in the Trojan war. and was foolish

enough to exchange his golden armor for the

iron suit of Diomed. He displayed much cour-

age, but was killed by Ajax. (3) The son of

Sisyphus, king of Corinth, by Merope. daugh-
ter of Atlas, and horn in Potnia, Bieotia. He
wished to make his mares swifter than others,

for the purpose of vexing Venus, and \'cnus

inspired the animals witl\ such fury tliat they

tore Glaucus to pieces as he returned from the

games which had been celebrated by Adrastus
in honor of his father. (4) The son of Minos
II., and Pasipha;, smothered in a cask of honey,
and miraculously brought to life, by an herb
sent hy Polyidus the sooth.sayer.

Glaze (ceramic), a vitrified coating which
gives to earthen-ware or porcelain its brilliance

and impermeability.

Glazes are of three classes: the glaze proper
(Fr. couvcrte), the soft glaze (Fr. vonis), and
the enamel or opaque glaze (Fr. email). The
glaze proper is a silicate of calcium, potassium
and aluminum, and is composed of feldspar,

chalk or whiting, kaolin and quartz. It is ap-

plied either to the clay ware (Chinese) or to

the soft burned biscuit (modern) ; the whole
piece is then burned to a high temperature
(about 1,500° C). Soft glaze comprises the

vast range of earthen-ware and faience glazes,

and includes the glazes of bone china and soft

porcelain. A soft glaze is either a silicate or a

boro silicate, and the bases employed include

the oxides and carbonates of the following ele-

ments : Lead, zinc, potassium, sodium, calcium,

barium, magnesium, and as coloring agents the

salts of iron, cobalt, copper, nickel, antitnony,

chromium and manganese.
The range of temperature is very wide. A

simple lead glaze will fuse at goo° C. and a hard
glaze for white earthen-ware may need 1,350° of

heat. Enamels are sometimes used over other

glazes and sometimes upon the biscuit body.
Their essential condition is opacity. Oxide of

tin, alumina, calcium phosphate and calcium
carbonate are used as opacifiers. The early

wares made in Italy, Spain and Holland were of

this type (see M.\joi.lc.\). For convenience of

application glazes are ground in water and held

in suspension, the article to be glazed being

plunged into the liquid. For this reason only

insoluble substances can be used, and where it

is necessary to introduce alkaline salts and solu-

ble boric acid or borates these are rendered in-

soluble by being melted with insoluble and
readily combined reagents, such as whiting and
barium carbonate. This melt is called a "frit"

and the operation of melting is known as "frit-

ting." Hence some glazes, mainly of the second

class, are called fritted glazes, and glazes which
contain no frit are termed "raw" glazes. Frit-

ted glazes are, as a ride, harder and clearer than

those which contain no frit except in the case

of porcelain glaze (couverte), which is made
from natural substances without frit.

Glaze'brook, Richard Tetley, English
sciemi>t: b. 18 Sept. 1854. He was educated at

Caml)ridge and was principal of University Col-
lege, Liverpool, 1898-f), and has been director

of the National Physical Laboratory from i8ijy.

He has published various scientific text-botjks

;

"Laws and Properties of Matter* ; 'Clerk-Max-
well and Modern Physics' ; etc.

Glazier, gla'zher, Willard, American au-
thor: b. Fowler, N. Y., 22 .^ug. 1841 : d. 25
April 1905. His works include: 'Capture. Prison
Pen, and Escape' (1865), which was very pop-

ular; 'Three Years in the Federal Cavalry'
(187a): 'Battles for the I'nion'; 'Heroes of

Three Wars': 'Peculiarities of American Cit-

ies' : and 'Down the Great River.'

Glazier, Lake, Minn., a body of water
south of Lake Itasca, into which it empties
through a swift and permanent stream about 6
feet wide; named for Capt. Willard (jlazier,

who claimed for it a geographical importance as

the true source of the Mississippi. Liike Glazier
has an area of 255 acres. It is estimated to be

1,582 feet above the Atlantic, and 3,184 miles

from the Gidf of Mexico.

Glea'son, Elliott Perry, American in-

ventor: b. Westmoreland, N. H., 27 June 1821;

d. New York 26 Sept. 1901. Received a com-
mon school education ; w'as one of the first to

manufacture gas burners; and invented the

regulating argand burner and other lighting

devices.

Gleason, Frederick Grant, American musi-
cian : b. .MiddleUnvn. Conn., 17 Dec. 1848. He
was a pupil of Dudley Buck at Hartford, Comi.,

studied also at Leipsic. Berlin, and London, be-

came an organist at Hartford, and in 1876 re-

moved to Chicago, where he was active as com-
poser, teacher, and musical critic of the Tribune.
Among his works are songs, trios, sonatas ; the

cantatas, 'Praise of Harmony,' 'God Our De-
liverer,' and 'The Culprit Fay'; and the operas
'Montezuma' and 'Otho Visconti.'

Glebe, gleb (Lat. "soil," "clod"), the land
possessed as part of the revenue of an ecclesias-

tical benefice in England or Scotland, often scat-

tered through the parish. Where there are ara-

ble lands the glebe must consist of 4 acres;

where there is none the parson is entitled to 16

somns of grass next adjacent to the church — a

soum of land being as much as will pasture 10

sheep or i cow— so that the actual extent will

vary with the richness of the soil. The glebe

must be taken as near the manse as possible

;

and where there is no manse, vicinity to the

church is the criterion. In general, the glebe is

the subject of much discussion in the ecclesias-

tical law of both countries. Although the in-

cumbent is temporarily proprietor, he has no
right of alienating the glebe.

Glede, gled, an old British name for a
bird of prey, the kite. See Kite.

Glee, in music, a vocal composition in

three or more parts, generally consisting of two
or three contrasted movements, the subject of
which may be either gay, tender, grave or
pathetic. It is distinguished from a madrigal
by its want of contrapuntal harmony, and in

the independence of its parts it differs from a
part-song. It is essentially English in origin
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and cultivation, and the period during which its

vogue was greatest and its form most perfect

extended from 1760 to 1830.

Gleet, glet, chronic urethritis; an obstinate
inflammation of the urethra that follows acute
gonorrhoea. The disease is evidenced by the
continuation of the purulent discharge, or by a

morning drop, or by the presence of shreds of
mucous membrane appearing in the urine. It

may be due to small ulcerated patches, the pres-
ence of a stricture, or inflammation continuing
in the tiny pockets and glands. The cure of
the inflammation requires astringent and anti-

septic injections, usually some form of silver,

and under some conditions the passage of steel

sounds.

Glencoe, glen'ko, Minn., a village and
county-seat of McLeod County, on the Chicago,
AI. & St. P. R.R. Stevens Seminary and St.

Joseph's Academy are located here. Pop.
(igoo) 1,780.

Glendale, Battle of, also called the Battle
of Charles City Cross-roads, the Battle of
Frazier's Farm, and the Battle of White
Oak Swamp. The battle of Gaines' Mill was
fought on 2/ June 1862. That night the Fifth
corps and its supports crossed to the south
side of the Chickahominy and destroyed the
bridges, and the withdrawal of the Army of the
Potomac to James River began. The battles of
Allen's Farm and Savage Station were fought
on the 29th. and on the morning of the 30th the
Union army was across the White Oak Swamp
Creek, covering the roads leading to James River
and the immense trains on their way to Mal-
vern Hill and Harrison's Landing. Franklin,
on the right, with Smith's division of his ow-n
corps, Richardson's division of Sumner's, and
Naglee's brigade of Keyes' corps, was at the
bridge crossing of White Oak Swamp Creek.
About two miles to the left, holding the intersec-
tion of the Charles City, Darbytown, and New
Market roads, thus covering the Quaker road
over which the trains must pass, was Sumner,
with Sedgwick's division of his own corps.
Heintzelman's two divisions of Hooker and
Kearny, Slocum's division of Franklin's corps,
and McCall's division. Slocum, on the right of
Sumner's line, was on the Charles City road,
about a mile in advance of the junction with the
New Market and Quaker roads ; Kearny was
on Slocum's left between the Charles City and
New Market roads : McCall was on Kearny's
left, and Hooker to the left and rear of McCall

;

Sedgwick was in support to McCall, but during
the forenoon, two of his brigades were sent to
Franklin. Porter's and Keyes' corps were at or
on the way to Malvern Hill, After making these
dispositions McClellan left the field.

Gen. Lee's plan contemplated that Jackson
should force a passage at the bridge held by
Franklin, turn his right, and reach the Union
rear ; Holmes to attack and turn the Union
left and prevent its reaching James River, while
the divisions of Longstreet, A. P. Hill, and
Huger, supported by Magruder, concentrating
at the cross-roads, should cut McClellan's army
in two and interrupt its retreat to the river.

Early on the morning of the 30th Jackson ad-
vanced through Savage Station on Franklin,
who opened upon him furiously with artillery

nnd checked him. It vvas a great disappoint-

ment to Lee, and Jackson's want of enterprise

on this occasion has been the subject of much
criticism. Holmes advanced on the Confeder-
ate right with 6,000 men and 6 batteries, to-

ward Malvern Hill, and was attacked by War-
ren's brigade of 1,50c men and 36 guns; the
gunboats in the river opened upon him and he
fell back in disorder, and called for help. Hu-
ger led the advance down the Charles City road

;

in an efi^ort to determine the L^nion position and
to protect his own flanks, his division became
scattered, and he devoted the remainder of
the day to reconnoitering and an almost harmless
artillery duel with Slocum. While this division
of 9,coo men frittered away the day, Longstreet
and A. P. Hill were maintaining a furious con-
test.

Longstreet and A. P. Hill moved on the
Darbytown road, Longstreet in advance, who,
at noon, came upon McCall's pickets on the Fra-
zier farm. Longstreet formed line and at 3 p.m.

closely supported by A. P. Hill, attacked Mc-
Call, forced back his left brigade (Seymour's)
after a hard struggle, and captured several

guns. Hooker, with Grover's brigade, fell upon
the flank of Longstreet's right brigade (Kemp-
er's) ; Sumner's artillery, covering the opening
between McCall and Hooker, opened fire, and
Kemper was swept back just as Branch's and
Pickett's brigades were advancing to his sup-
port, which in turn were checked, but kept up
a stubborn fight until nightfall, when they were
joined by Pender's and Archer's brigades of
Hill's division, and held the ground from which
Seymour had been driven. Wilco.x's brigade,
which had advanced on Pickett's left, captured
Randol's and Cooper's batteries after a very
obstinate fight, but was forced back by a coun-
ter-attack, and Cooper's battery was retaken.
Field's brigade, coming to Wilcox's support,
forced back Meade's brigade and captured some
guns, but Meade rallied and drove it back. Far-
ther on the Confederate left Pryor's and Feath-
erston's brigades attacked Kearny's left and were
several times repulsed. Slocum assisted Kearny
with his New Jersey brigade, and Featherston's
brigade being thrown into some disorder. Gregg's
South Carolina brigade w'as sent to that part of
the field. Late in the day Caldwell's brigade
of Richardson's division moved from Franklin's
position and reinforced Kearny's left. Two reg-
iments only got into line and fired a volley ; the
engagement was about over, and darkness came
with Kearny's line intact. Only one division,

McCall's, had lost any ground during the day,
and it lost its commander who was taken pris-

oner at the close of the engagement, and 14 guns.
The Union troops had resisted three separate
attacks on flank and rear, and under cover of
their splendid fighting, involving great losses on
both sides, the immense supply trains and the
reserve artillery reached Malvern Hill at 4
o'clock in the afternoon. During the night the
L'nion army fell back to Malvern Hill. Con-
suh: 'Oflicial Records.' Vol. XL; <McClellan's
Own Story'; Webb, >The Peninsula': .-Vllan.

'History of the Army of Northern Virginia' ;

The Century Companv's 'Battles and Leaders
of the Civil War,' Vol. II.

E. A. Carman.

Glen'dive, Mont., a village and county-seat
of Dawson County, on the Yellowstone River
and on the Northern P. R.R. It is the centri;
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of a stock-raising and agricultural ri.-gion and
has railroad repair shops. Pop. (igoo; 1,200.

Glens Falls, X. Y., village in Warren
County; on the Hudson River, Glens Falls

Feeder to Champlain Canal, and the Delaware

& Hudson R.R. and Hudson Valley Trolley

System (running from Warrensburg to Troy);

about 56 miles north from Albany, 50 miles

from Troy, 18 miles from Saratoga, and nine

miles from Lake George. The river at this point

has a descent of about 60 feet with a succession

of falls and rapids. Cooper in <The Last of the

Mohicans' has celebrated the falls at this place

and the famous cave which lies under the lime-

stone formation at this point. This cave can-

not be seen at high water in the spring and fall

;

at other times it is accessible to any tourist who
wishes to visit this quasi-historical spot.

Industries.— Clcns Falls is in an agricultural

region; in the vicinity of the river are extensive

limestone and black marble quarries which have

been worked for more than half a century. At
the falls, are located some of the largest, most

extensive, and costly paper mills in the w'orld, as

well as various other manufactories. The chief

manufactures of the city are paper, pulp, wall

paper, Portland cement, lime, lumber, collars,

cuffs, shirts, ladies' shirt waists, flour, laths,

Joubert & White buckboards. lanterns, ma-
chinery and foundry products, ale brewing,

brick (ordinary and artificial), paper boxes,

cigars, confectionery, gold and silver refining,

and various minor enterprises. Twelve miles

above Glens Falls is situated the great Spier

Falls dam across the Hudson, built by the Hud-
son River Water Power Company, supplying

electric light and power along the Hudson and
Mohawk valleys as far south as Albany and
west to Utica. This power is second only to

Xi.igara in importance in this country.

Pul'lic Works, histitiilions, Buildmss, Etc.—
Glens Falls has several miles of paved streets,

a paid fire department, police, and all modern
municipal equipments. The village owns its

own water works system. Glens Falls has an
excellent union school system and its new high

school building completed' in 1906 cost over

$120,000. It has also Saint Mary's and Glens

Falls Academies, Crandall Free Library, Parks'

Hospital. Glens Falls Hospital. Glens Falls

Home for Aged Women, and the Crandall Park.

There are many fine buildings including the

home office building of the Glens I'alls Insur-

ance Company, the State Armory of Company
K, 2d Reg., N. Y. M.. the Ordway Memorial Y.

M. C. A. Building, the Village Hall (costing

$60,000), and the Empire Theatre Building.

There are 11 churches comprising all the leading

denominations. Glens Falls has three national

banks and a trust company with a combined capi-

tal of $436,400 and deposits of $5,636,396.

History and Poftilation.— Glens Falls is sit-

uated on the Great War Trail leading from
Lake George to Albany. Just outside the vil-

lage limits at the Half-Way Brook was located

throughout the French and Indian Wars and
the Revolutionary War a fortified post. A tab-

let was erected in 1905 by the Xew York State

Historical Association commemorating the two
massacres which occurred at that spot during
this period, also the encampment there of Gen-
eral Riedesel with Burgoyne's forces while on

tlicir way to Saratoga. Glens Falls was settled
in 1763; incorporated in 1837 and again in 1874
and 1S87. In 1864 the village was practically

destroyed by fire. In 1884 and also in igo2 it

was visited by disastrous conflagrations entail-

ing a loss of hundreds of thousands of dollars.

Pop. (1900) 12,613; (1905) 14,650.

James A. Holden.

Glen'wood, Iowa, a city and county-seat
of Mills County, 20 miles from Council Bluffs,

on the Chicago, B. & Q. R.R. The State In-
stitution for I'ccble Minded Children is located
here. The chief industries include fruit-grow-
ing, farming, and vegetable canning. It has
a city hall, court house, and several churches.
Pop. ( 1900) 3,040.

Gliddon, George Robbins, American
arclia;ologist : b. iJevonshire, England, 1809; d.

Panama, Colombia, 1857. He succeeded his

father as L'nited States consul at .Mexandria,
and was for a long time engaged in archaeolog-
ical researches in Egypt and the Levant. Later
he came to the United St.ates, and lectured in

many cities on Oriental archaeology, and was ap-
pointed agent for the Honduras Interoceanic
Railroad Company. His principal works include:
'Appeal to the .Antiquaries of Europe on the De-
struction of the Monuments of Egypt' (1841);
'Discourses on Egyptian Arch.xology' (1841);
'Otia .-Egyptica' (1849); 'Ancient Egypt';
'Types of Mankind, or Ethnological Researches
Based upon the .Xncieiit Monuments, Paintings,
Sculptures, and Crania of Races, etc' etc.

Glinka, glcn'ka, Mikhail Ivanovitch, Rus-
sian composer: b. government of Smolensk I

June 1803; d. Berlin 15 Feb. 1857. In 1836 his
opera 'Life for the Tsar' was presented with
great success at St. Petersburg. He was re-

garded as the founder of Russian national opera,
and was appointed director of the imperial
Opera and. Kapellmeister to the Tsar. A sec-

ond operatic work, 'Russian and Ludmilla*
(1842), was inferior. His orchestral arrange-
ments of Russian dances became well known in

foreign countries. He wrote (in Russian)
'Memoirs and Correspondence with Relatives

.and Friends' (1887). Consult the study by
I'ouque (1880).

Glisan, glls'an, Rodney, American physi-
cian : b. Lingamore, F'rederick County, Md.. 29
Jan. 1827. He w'as graduated from the medical
department of the University of Maryland (Bal-
timore) in 1849, was assistant surgeon. United
States Army, in 1850-60, afterward practised
medicine in Portland, Ore., and in 1881 was a
delegate to the Seventh International Medical
Congress. His writings include a 'Journal of
Army Life' (1874).

Globe, a sphere, a round solid body, gen-
erated by the revolution of a semicircle about
its diameter. Globe, or artificial globe, in geog-
raphy and astronomy, is more particularly used
of a sphere made of metal, plaster, or paste-

board, on the surface of which is drawn a map
or representation of either the heavens or the

earth, the former being called a terrestrial and
the latter a celestial globe. The celestial globe
is intended as a representation of the heavens,
on which the stars are marked according to

their several situations. The terrestrial globe

is an artificial representation of the earth, ex-
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hibiting its great divisions. The axis of the

earth is an imaginary line passing through its

centre, and the wire on which the artificial globe
tnrns represents this line. The poles of the

earth are the extremities of this axis. The
brazen meridian is the circle in which the arti-

ficial globe turns, divided into 360 degrees. A
degree of a great circle in the heavens is a

space nearly equal to twice the apparent diam-
eter of the sun. or to twice that of the moon
when considerably elevated above the horizon.

A degree on the equator of a terrestrial globe
represents 60 geographical miles or 69.12 Eng-
lish miles.

Great circles, such as the equator, eclip-

tic, and the colures. divide the giobe into two
equal parts : small circles, as the tropics, polar
circles, parallels of latitude, etc.. divide the

globe into two unequal parts. Meridians, or
lines of longitude, are semicircles cutting the
equator at right angles. In English maps and
globes the first meridian is a great circle sup-
posed to pass through the Royal Observatory at

Greenwich. The equator, when referred to the
heavens, is called the equinoctial, because when
the sun appears in it the days and nights are
equal all over the world. The declination of
the sun. stars, and planets is counted from the
equinoctial north and south. The ecliptic is a

great circle in which the sun makes his ap-
parent annual progress among the fixed stars

;

it is the real path of the earth around the sun.
The zodiac on the celestial globe is a space
which extends about 8° on either side of the
ecliptic. Within this belt the motions of the
planets are performed. The ecliptic and zodiac
are divided into 12 equal parts called signs, each
containing 30° : and the sun makes his apparent
annual progress through the ecliptic at the rate
of nearly a degree in a day. The colures are
two great circles of the celestial sphere, one of
which passes through the celestial poles and the
equinoxes, and the other through the solstices
and the celestial poles. The tropics are two
smaller circles, each 23° 28' from the equator,
with which they are parallel ; the northern is

called the tropic of Cancer, the southern the
tropic of Capricorn. The polar circles are two
small circles parallel to the equinoctial, at the
distance of 66 32' from it, and 23° 28' from the
poles.

Horizon when applied to the earth is either
apparent or real. The sensible or visible hori-
zon is the circle which bounds our view, where
the sky appears to touch the earth or sea. It

extends only a few miles. The real or true
horizon is an imaginary plane passing through
the centre of the earth parallel to the sensible
horizon. The wooden horizon circumscribing
the artificial globe represents the true horizon
on the earth : it is divided into several con-
centric circles arranged in the following order:
one containing the 32 points of the compass
divided into half and quarter points : another
with the 12 signs of the zodiac, with the figure
and character of each sign : and another having
the days of the month answering to each degree
of the sun"s place in the ecliptic, and the 12
calendar months. The cardinal points of the
ecliptic are the equinoctial and the solstitial

points, which mark out the four seasons of the
year.

The zenith is a point in the heavens exactly

overhead and is the superior pole of our horizon.
The nadir is a point in the heavens exactly under
our feet, being the inferior pole of our horizon,
and the zenith or superior pole of the horizon
of our antipodes.

The pole of any circle is a point on the
surface of the globe 90° distant from every
part of the circle. Thus the poles of the
world are 90° from every part of the equator

;

the poles of the ecliptic (on the celestial globe)
are 90' from every part of the ecliptic, and 23°
28' from the poles of the equinoctial. The equi-
noctial points are in the signs of Aries and
Libra, where the ecliptic cuts the equinoctial.
The vernal equinox is called the first point of
Aries, and the autumnal the first point of Libra.
When the sun is in either of these points the
days and nights on every part of the globe are
equal to each other. The solstitial points are in
Cancer and Capricorn. When the sun enters
Cancer it is the longest day to all the inhabitants
north of the equator, and the shortest day to
those on the south side. When the sun enters
Capricorn it is the shortest day to those who
live in north latitude, and the longest day to
those who live in south latitude. The latitude of
a place on the terrestrial globe, or its distance
from the equator in degrees and minutes, or geo-
graphical miles, is reckoned on the brass merid-
ian from the equator toward the pole. The
quadrant of altitude is a thin piece of brass di-

vided upward from o to 90°. downward from o
to 18°

: when used it is generally screwed to the

brass meridian. The upper divisions determine
the distances of places on the earth, the distances

of the celestial bodies, their latitudes, etc.; and
the lower divisions are applied to finding the
beginning, the end, and duration of twilight.

The longitude of a place on the terrestrial globe
is the distance of the meridian of that place from
the prime meridian, reckoned in degrees and
parts of a degree, on the equator. Longitude is

either east or west, according as a place is east

or west of the prime meridian. No place can
have more than 180°, or half the circumference
of the globe. Hour circles are the same as me-
ridians. The brass meridian and these circles

always correspond.

Globe-fish, a plectognathous fish of the

family Tctraodontida. examples of which are

found on all the warmer coasts of the world,

especially within the tropics. Ordinarily they are

oval, spinose, small-finned fishes, which nibble

the barnacles and crush the small crustaceans and
mollusks near shore, with the rodent-like teeth

which give them the name "rabbit-fishes" in the

West Indies. The moment any danger threatens

they suck air or water into a large bladder-like

expansion of the abdomen and distend the scale-

less skin until they are as round as a ball, all

the spines are rigid, and they rise and float at

the surface belly upward.— a difficult and dis-

agreeable mouthful: this odd method of self-

defense has given them the names "bellows-fish."

among English, and "tambor" among Spanish
fishermen. Some tropical species are a foot or
so in length, but those familiar as "puffers" or
"swell-fish" along the coast of the eastern L^nited

States are much smaller and serviceable only as
comical additions to an aquarium. The flesh of
all is poor, and said to be poisonous. The two
genera are Lagocephalus and Spheroides, the
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latter containing the familiar northern piiflfers.

Compare DinnoN.

Globe Tavern, Batde of. On 17 Aug.
1864 Gen. Grant, then investing Peters-
burg, directed that Warren's Fifth corps and
some cavalry be sent to destroy as much as
possible of the Weldon Railroad and make such
a demonstration on Ltc's right as would force
him to withdraw a portion of his troops from
the Shenandoah valley, so that Sheridan might
strike a blow at the rest of them. Warren was
instructed to move at 4 o'clock on the morning
of the i8th and make a lodgment upon the rail-

road two miles south of the Vaughan road, and
destroy it as far south as possible. A brigade
of cavalry under Col. Spear was attached to
his command. Warren moved as directed, drove
back Dearing's Confederate cavalry brigade, and
took possession of the railroad at Globe Tavern,
about three miles south of Petersburg. Griffin's

division was formed along the road, and began
its destruction. Ayres' division moved up the
road a mile or more beyond Griffin, and Craw-
ford moved up on Ayres' right. About 2 p.m.
Gen. Heth, with two brigades, moved out of
the Confederate works, made a sudden attack
upon Ayres' left, and drove it back ; Ayres
rallied, and retook the lost ground. The Union
loss was 544 killed and wounded, and 392 miss-
ing. On the morning of the igth Bragg's
brigade was sent to the right of Crawford to
support him and establish connection by a skir-

mish-line with the Ninth corps, and Willcox's
and White's divisions of the Ninth corps were
ordered to Warren's support. The woods were
so dense and the roads so intricate that Bragg
failed to establish a proper line, and before it

could be connected and completed it was broken.
A. P. Hill with Heth's two brigades, Mahone's
three brigades, Fitzhugh Lee's cavalry, and
Pegram's batteries, moved to the Vaughan road
intersection. At 4.30 p.m. Mahone in column
of fours, broke through Bragg's skirmish-line,
faced to the right, and sweeping forward dis-

persed Crawford's division and the right of
Ayres' ; at the same time Heth opened on Ayres'
centre and left. Warren rallied the broken parts
of his line and. advancing, regained the lost

ground, taking some prisoners. Willcox's divi-

sion engaged Colquitt's brigade, drove it back,
and captured some prisoners: and Mahone's
entire command fell hack rapidly in great con-
fusion to their entrenchments, "carrying with
them the parts of Warren's command disorgan-
ized by the attack on their rear in the woods,
and a large portion of the pickets." Heth made
repeated attempts to drive Ayres back, but
failed. W^arren's casualties for the day were
382 killed and wounded, and 2,518 missing. On
the 20th Warren selected a position on the rail-

road a mile or two in rear of his line of battle

of the 19th, chiefly on open ground, and en-
trenched. On the morning of the 21st A. P.
Hill, with his own corps, part of Hoke's divi-

sion, with Lee's cavalry, attacked his position,
opening with 30 guns on his front and right
flank, and at 10 o'clock made an assault, which
was repulsed. Later Mahone attempted an
assault on Warren's left, but the artillery fire

broke his ranks before they came under mus-
ketry fire, and Warren, making an advauce.
captured 517 officers and men and six flags.

Warren's loss was 301 killed, wounded, and

missing. No further attempts were made upon
Warren's position, and the entrenchments were
extended by the Ninth corps from the Jerusalem
plank-road to unite with Warren's on the Wel-
don Railroad. The Union troops engaged 18-21
.\ugust numbered about 20.000 ; the loss was.
198 killed, 1,105 wounded, and 3.152 missing.
The Confederates engaged numbered about
14,800: the number of their killed and wounded
is estimated at 1,200. Consult: "Official Rec-
ords,' \'ol. XLH.: Humphreys, 'The Virginia
Campaign of 1864 and 1865*; Powell, 'The
Fifth ."Kmiy Corps' : Walker, 'The Second
Army Corps' £. A. C.\RM.\n-.

Globe Theatre, the theatre in Southwark
of which Shakespeare was a shareholder, and
in which many of his plays were acted. The
original theatre was built in 1593 on a tract of
land between Maiden Lane (now New Park
Street), and what was subsequently called Globe
Alley; the site is now occupied by Barclay and
Perkins Brewery. A patent was granted for
this theatre by James I. in 1603. It was de-
stroyed by fire in 1613 during the perfcrmance
of Shakespeare's 'Henry the Eighth.' The acci-

dent w-as caused by the firing of the thatch roof»

a cannon having been discharged during the per-

formance, and the wadding shot trom the stage
pierced the roof. This was in 1613. The thea-
tre was rebuilt the following year. In 1644 the
structure was demolished to make room for

dwelling houses. According to pictures and de-
scriptions which have survived to the present day
the old theatre must have been extremely dingy
in the interior and uncomfortable both for the
actors and spectators.

Globigerina, gl6b-i-je-rl'na, one of the
most common of the surface-living or pelagic

Foraminifera (q.v.), a shelled protozoan of the
class Rhizopoda. The animal is like an amceba,
exceedingly simple, although throwing out a
great number of long, slender thread-like pseudo-
pods, with which it draws in and absorbs minute
silicious plants, such as diatoms, etc.. which
serve as food. Though the animal is so simply
organized, the limestone shell which it secretes

is composed of several chambers, which are like

their bubbles, hence the name of the commonest
species.— Globigerina hulloides. It lives in

countless numbers at the surface of the sea,

floating on the top of the water, when the sea

is calm, with its root-like arms or tentacles

(pseudopodia) radiating from the body. The
shell, which is of microscopic size, is perforated

with fine openings through which the pseudopods
pass out. After death the shells, when not dis-

solved, slowly fall or rain down to the bottom of

the ocean, and so light and minute are they that

it is calculated that it requires about a month for

them to reach the bottom in the deeper parts

of the ocean.
Globigerina Ooze.— The shells collect in such

vast numbers on the floor of the ocean that a

grain of the fine mud or ooze thus formed may
contain nearly 50.000 of them. Chalk is formed
of such foraminifers mingled with the debris of

shells, corals, etc. Nummulitic limestone and
greensand are mainly of foraminiferal origin.

This ooze is a fine stick-y mud-like sediment

which covers the ocean bottom at great depths.

Indeed, the ocean bottoms everywhere beyond the

100 to 500 fathom-liiie are free from any short
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sediments. All this ooze is principally made up
of the shells of this single species (G. bulloidcs)
mentioned above. The more numerous
these shells are at the surface, the greater
is the depth at which they will accumulate at

the bottom. There are only about 20 other
species of these pelagic Foraminifera, yet as
Murray states in his 'Report on the Scientific

Results of the Voyage of H. M. S. Challenger,'
so numerous are the individuals of the species

that they usually make up over 90 per cent of the
carbonate of lime present in the calcareous oozes
of the abysses of the ocean. The remaining 10
per cent is mainly reddish clay. Great interest
attaches to this subject because thick series of
Tertiary and older rocks seem to have been
formed out of similar oozes. Beside the globi-
gerina oozes similar sticky deep-sea muds are
formed of the shells of surface-living pteropods
(q.v.), as also radiolarian oozes and diatom
oozes, the latter confined to the Southern Ocean,
a little to the north of the Antarctic Circle.

The radiolarian ooze thus far has been detected
only in the deepest abysses of the western and
central Pacific. The red clay is derived by
chemical changes from the globigerina ooze.
See Deep-se.\ Explor.\tiom for information as
to the method of ascertaining these facts.

Glob'ulins, a term applied to one of the
forms of proteids (q.v.) of animal or vegetable
origin. The animal globulins are proteids which
are insoluble in water, soluble in dilute salt so-
lution, and insoluble in saturated solutions of
sodium chloride and magnesium sulphate. They
are coagulated by heat, the temperature causing
the coagulation varying considerably. Fibrino-
"•en, serum globulin of blood, paramyosinogen
and myosinogen, of muscle, and vitellin, found
in eggs, are examples of animal globulins. The
plant globulins constitute the most important and
abundant natural proteids of plants.

Glo'ria in Excel'sis, the original and Latin
form of 'Glory be to God on High,' the opening
words of the dismissal hymn in the liturgy of
the English Church as well as of the Protestant
Episcopal Church in the United States. It is

used in the Roman Catholic Church at all masses
excepting those for the dead. These opening
words are taken from the hymn sung by the
angels at the Nativity. The origin of this half-
inspired composition is lost in remote antiquity.

It is found in the eastern Church as early as
the days of Athanasius, but was used at evening
service (nocturns), and not in the liturgy, or
communion office. It has been attributed to
Telesphorus, bishop of Rome, 150 A.v. Pope
Symmachus, 500 A.D., is said to have or-
dered its use at the commencement of the
Sunday and holy-day services. The hymn in

full is as follows : "Glory be to God on high,
peace on earth, to men of good will. We
praise thee, we bless thee, we worship thee, we
glorify thee, we give thanks to thee for thy great
glory, O Lord God. heavenly King, God the
Father Almighty. O Lord, the only begotten
Son Jesus Christ ; O Lord God, Lamb of God,
Son of the Father, that takest away the sins of
the world, have mercy upon us. Thou that
takest away the sins of the world have mercy
upon us. Thou that takest away the sins of the
world, receive our prayer. Thou that sittest at

the right hand of God the Father, have mercy
upon us. For thou only art holy ; thou only art

the Lord ; thou only, O Christ, with the HoK'
Ghost, art most high in the glory of Xiod the
Father. Amen."

Gloria Pat'ri, the first words in their origi-

nal Latin of the doxology sung or said in the
services of the Roman Catholic Church, the
English Church, and the Protestant Episcopal
Church in the L^nited States, and other religious

bodies. It is employed as a refrain at the end
of psalms and canticles as well as at other
parts of the service. The complete form of the
doxology is as follows : "Glory be to the Father,
and to the Son, and to the Holy Ghost. As it

was in the beginning, is now, and ever shall be,

world without end. Amen." The doxology is

common at the beginning of service in the Greek
Church, and was employed at nocturns in the
Western or Roman Catholic Church as early as

the 6th century.

Gloss (Gr. "tongue"), the explanation of
verbal difficulties in a literary work, w-ritten at

the passages to which they refer. The words
which are commonly the subject of these ex-
planations are those taken without modification
from a foreign language, provincialisms, obsolete
and technical words, or such as are used by the
author in some exceptional signification. The
earliest glosses, as those in Greek, Latin, and
Hebrew manuscripts, were interlinear ; they were
afterward placed in the margin, and extended
finally in some instances to a sort of running
commentary on an entire book. In Roman law
the word is used also of an e.xplanation. but the

explanation is not merely of a word, but deals

WMth the intent of the law. The glosses on the

Justinian code, collected by Accursius in the first

half of the 13th century, were held almost as
high authority as the code.

Glossitis, glos-si'tis. Acute glossitis is an
uncommon disease of the tongue due to bites,,

burns, and stings. It starts in the deeper struc-

ture of the tongue, causing it to swell rapidly.

The affection is very painful, but is ordinarily-

cured, if properly treated, in five or six days.

Small or large incisions may be necessary.

Chronic glossitis is a condition of the tongue,
due to persistent use of tobacco, alcohol, and
spices, in which the surface is reddened, cracked,
and furrowed.

Glot'tis, the upper end, including the open-
ing of the windpipe, which latter constitutes a

narrow aperture covered by the epiglottis during
the act of holding the breath or swallowing.
The glottis contributes by dilatation and con-
traction to the modulation of the voice. It is

sometimes called the rima glottis, a term more
properly limited to the opening of the wind-
pipe. See L.\RVNX.

Glottis, CEdema of the, a dangerous affec-

tion characterized by the effusion of serum in

the tissues of the entrance and the inside of the
larynx, causing an obstructive swelling. It is

due to burns, scalds, and the lodgment of foreign
bodies: to acute laryngitis or tonsilitis : to

tuberculous and cancerous deposits : and to

nephritis, measles, diphtheria, scarlet fever, and
erysipelas. The symptoms which usually de-
velop rapidly are pain, cough, loss of voice, and
great difficulty of breathing. This difficulty of
breathing, unless relieved, may go on to com-
plete suffocation. Incision of the parts may
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give relief, or traclieotnmy or intubation may
have to be performed. Sec Nose and Throat.

Gloucester, Mass., a city and port of entry

of Essex County, near the e.xlreniily of Cape
Ann. and on the Boston & Maine R.K.

; 32 miles

northeast of Boston. It is one of the most
important fishing ports and fish markets in the

world, having over 500 vessels and 6,000 men
engaged in the fisheries. Cod, haddock, halibut,

herring, and mackerel are the principal catches.

Besides extensive fisheries, the city has large

manufactures of machinery, oil, fish-glue, shoes,

twine, and cigars. Numerous vessels have been
wrecked in the vicinity of Gloucester. A massive
rock called Norman's Woe was the inspiration

for Longfellow's famous poem, 'The
Wreck of the Hesperus.' The city was
founded in 1623, principally by settlers

from Gloucester, England, from which it re-

ceived its name ; was incorporated as a town in

1642 : and became a city in 1874. The city is

governed by a mayor, elected annually, and by
a bicameral council. The waterworks are op-
erated by the city. It has the oldest Univer-
salist church in the United States, founded in

1770. Pop. (1900) 26,121.

Gloucester City, N. J., a city in Camden
County, on the Delaware River and on the
Atlantic City and the West J. and Seashore
R.R.'s. The manufactures include calico prints,

woolen yarns, gas burners, and boats. The
city was incorporated in 1868, and is governed
by a mayor chosen every two years, and by a
unicameral council. It has ferry connections
with Philadelphia, and has electric lights and
street railroads. Pop. (1900) 6,840.

Glove, an article of dress; a covering for
the hand. Its use reaches back to remote
antiquity. Laertes, the farmer-king, wore gloves
to protect his hands from the thorns. Xenophon
sneers at the Persians for wearing gloves to
keep their hands warm. In their more ro-

bust days the Greeks and Romans scorned the
use of gloves

; but in later times they were used
in Rome. The glove appears to have become a
well-known article of dress in England about the
14th century, and corporations of glovers were
in existence in the 15th century. In the days
of Queen Elizabeth gloves were made with
gauntlets upon which much rich and elaborate
embroidery was worked.

Modern gloves are of two distinct classes,

woven and knitted gloves, and those made of
leather ; and the making of these constitute

entirely separate branches of manufacture. The
manufacture of knitted or woven gloves is an
industry allied to the hosiery trade, and the
materials comprise all the ordinary fibres, the
most important being silk and wool. In some
cases these gloves are entirely made and finished

by knitting : but in others, the pieces are sep-

arately fashioned and sewed together as in

making leather gloves. The manufacture is

widespread, but the headquarters of the thread
and cloth glove trade are now Berlin and
Saxony. The materials used for making leather

gloves are principally the skin of deer, sheep,

and lambs, goats and kids, the latter being the
most important, though far more "kid" gloves
are made of sheep than of kid leather. The
skins for military and other heavy gloves— doe
or buck leather— are prepared by the ordinary

process of tanning, or are a fine kind of chamois
leather. Those for what are called dressed kid
gloves are subjected to a special method of
tanning, by which, under the inlluence of
heat, and treatment with a mixture of
flour, yellow of egg, and alum, the material is

rendered peculiarly soft and flexible. After
the leather has been properly prepared it is cut
into pieces of the required size, then folded over
somewhat unequally, as the back should be
larger than the front. Three cuts are then made
through the doubled piece to produce the four
fingers ; an oblong hole is cut at the bending
of the fold for the insertion of the thumb piece;
the cutting of this of the exact shape and size

requires considerable skill. The first and fourth
fingers are completed by gussets or strips sewed
only on their inner sides, while the second and
third fingers require gussets on each side to

complete them. Besides these, small pieces of a
diamond shape are sewed in at the base of the
fingers toward the palm of the hand.

A kind of vice or clamp, with minute teeth to

regulate the stitches, is used in the making
of hand-sewn gloves, by which method all the
finest gloves are stitched. Sewing-machines are
applied for the ornamental or embroidery stitch-

ing on the backs of fine gloves, and for almost
the entire sewing of the cheaper and heavier
gloves. The superiority of the French and the
best English gloves depends chiefly on the adap-
tation of their shape to the structure of the hand
by giving additional size where the flexure of the
hand requires it.

Kid gloves are of two principal kinds, glace
and suede, according to the manner of dress-
ing and finishing the leather used. Glace gloves
are those which are dressed, dyed, and polished
on the hair or outer side of the skin, while
suede gloves are carefully pared, smoothed, and
dyed on the inner side of the skin for their pur-
pose, and thus have the appearance of fine cha-
mois. Paris and Grenoble are the chief seats

of the French kid glove trade. Military gloves
are made at Niort and Vendome. Brussels and
Copenhagen are also important glove-making
centres. In England, Worcester is the principal

seat of the glove industry ; and in a specialty,

the .so-called English dogskin gloves made from
tan skins of Cape sheep, the English manufac-
turers are without rivals. Rubber gloves are

now made in both Europe and .America and
are largely used in operations demanding care-

ful asepsis, particularly when the surgeon is

forced to operate on a clean case after a septic

wound. Gloves with roughened surfaces are
made to facilitate the handling of instruments
and ligatures. See Glove Manufacture in
A.M ERICA.

Glove Manufacture, in America, dates
from about the year 1760, when Sir William
Johnson, chief agent of King George with the

North .American Indians, brought over from
Scotland several families from Perthshire,

which settled in the eastern part of what is now
Fulton County, N. Y., calling the town Perth.

Many of these settlers had been glove-makers
and members of the glove guild in Scotland, and
brought with them glove patterns and the proper
needles and threads for glove making. The
first gloves and mittens were used chiefly by the

farmers and wood choppers as a protection for

the hands while engaged in the rough and la-
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borious work incident to their occupation. The
entire output of the industry for many years

was probably disposed of in the immediate vicin-

ity. It was not until about 1809 that gloves

were manufactured for more distant markets,
and it is stated that Talmadge Edwards, a store-

keeper of Johnstown, X. Y., was the pioneer in

the manufacture of gloves in commercial quan-
tities. Mr. Edwards took a bag of them on
horseback to Albanj- when making a trip for

the purpose of renewing his stock of merchan-
dise. Finding a good demand for these articles,

he had leather dressed in quantities, and secured
farmers' girls to come to his factory to cut

gloves, which were then sent out to farmers'
wives to be sewed. In this manner the glove and
mitten industry of the United States was estab-

lished. During the incipient stages of this in-

dustrj' the goods produced were really mittens,

and not gloves. A glove, as distinguished from
a mitten, is a covering for the hand in which
each finger is separately enclosed, the part above
the hand varying in length according to fashion
or convenience. About the year 1810 a glove
manufacturer, who had been associated with
Mr. Edwards, sold a part of his output by the
dozen, and this is said to be the first instance
in which they were sold by the quantity. The
local demand continued to increase, and each
year some enterprising manufacturer would
venture to make an extended trip to dispose of
his product. In 1825 Elisha Johnson, of Glov-
ersville, N. Y., went to Boston with a load of
gloves in a lumber wagon, making the journey
in six weeks. This is said to have been the
longest trip that had been made in connection
with the industry up to that time, and the re-

sults were highly gratifying to those interested.
Until 1862 the manufacture of gloves in Ful-

ton County, N. Y., although even then the chief
manufacturing industry, was of comparatively
small importance. The stimulating influence of
a high protective tariff in 1862 showed itself in

the increased business at Gloversville, Johns-
town, and the adjoining village of Kingsbor-
ough, which became at once the leading sources
of supply for the home market of gloves of
medium grade. While the protective tariff

stimulated home industry in one direction, it

limited it in another. The domestic materials
that could be used in glove making were con-
fined practically to deer, lamb, and sheep skins.
The peculiar qualities of the first established it

firmly and independently of any tariff, but the
others being inferior in quality to skins of for-
eign production, could not effectually exclude
foreign made gloves, but were forced to share
the market with them. Still, the demand for
cheap and medium gloves was limited, and the
American manufacturers saw their development
arrested, while France, Germany, and England
continued to supply all the finer grade of gloves
used in this country. In 1872 the tariff on im-
ported skins was removed amid intense opposi-
tion and doleful prediction of ruin to the home
industry. A large number of skins came from
all parts of the world, and the glovers turned
their attention to tanning. Instantlj' experi-
menting began, and skill in tanning rapidly in-
creased, so that the highest grade was attained,
and to-day the various kinds of leather pro-
duced in Fulton County are unsurpassed in
quality by that furnished in any other part of
the world.
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The introduction of free hides made Amer-
ican glove manufacturers far more prosperous
than they had ever been previously. The qual-

ity of the product has steadily improved, and
the variety has been increased until now Amer-
ican made gloves are steadily driving out the

foreign gloves. The skill of American glovers
is equal to that of foreign glove-makers, and
in some respects — notably in the quality and
style of the stitching, and in some grades, the
shape— the American gloves are the best. The
American glovers are more enterprising, and
their styles are of a greater and better variety

than foreign made gloves. Foreign expert
workmen have been drawn over here from the

great glove centres in Europe, so that the great-

est skill has been secured here. The approx-
imate value of the glove industry in Fulton
County has reached about $10,000,000. Some of
the firms do a business reaching as high as

$1,000,000, but the majority, however, have small
shops and do a small but profitable business.

ilost of the work in Fulton County, as
abroad, is done at the homes of the workers.
The streets in Gloversville and Johnstown are
lined with pretty and tasteful homes, in which
the hum of the sewing-machine is constantly
heard during the working hours of the day, but
the workers are exceptionally fortunate in being
able while earning good wages to enjoy all the
comforts and surroundings of home, and in be-
ing practically their own masters and mistresses.

When the skins are received at the factory
they are thoroughly soaked to open out the tex-
ture and prepare them for the removal of the
hair. Then the skins are placed in vats of lime
water, where for two or three weeks the lime
works into the flesh and albuminous matter, and
loosens the hair. The skins having thus been
properly softened, the dirty but picturesque oper-
ation of removing the hair ensues. Before each
beamer, as the workman is called, is an inclined
serai-cylindrical slab of wood, covered with zinc.

The skin is first spread upon this, and the broad
curved beam of the knife glides across it from
end to end, scraping and removing all the loos-
ened hair, the scarf skin, and the small portion
of animal matter still adhering to the skin. After
unhairing, kid skins must be fermented in a
drench of bran, whose purpose is to completely
decompose the remaining albuminous matter, and
also to remove all traces of the lime. The oper-
ation is extremely delicate.

With the preparation of kid leather, alum
is the astringent curative agent. Its operation is

accompanied by that of others, whose purpose is

to secure elasticity, and pliability, and mainly
to preserve that beautiful texture which makes
kid leather superior to all others. These assist-

ants in the process are eggs, flour, and salt.

They are combined into what is called a custard,
and there is certainly nothing repulsive in the
idea of such a delicate agent being used. A
proper quantity of the custard and a number of
skins having been put together in a dash-wheel,
where they are thrown about for some time,
opens the pores of the skin, absorbs the custard
freely, and becomes swelled by the chemical
union of the custard and the skin. This having
progressed satisfactorily, the skins are folded
together with the fleshy side outward, and are
dried by a gentle heat. They are now cured,
but they are yet hard and rough. The breaking
and "staking," as they are called, are now resorted
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to, to make the skins soft, pliable, and of even
texture, removing the surpcrfluous chcm'icals

with which they have become charged, and the

stiffness by manipulating the fibres. The oper-

ation of transforming the skin into leather is

now finished, but age is necessary to secure per-

fect pliability and softness. The skins are there-

fore laid away to let the slow chemical operation
going on within ihem be completed. After this

has been accomplished the skins are ready for

dyeing, cutting, and manufacturing.
Calf skins as well as horsehides are used in

the manufacture of workingmen's gloves. They
are tanned in two ways, namely, oil tan, with

a preparation that makes them what is called

"fire and water proof," and they are also dressed
and have the same finish as the buck glove.

In the dye-rooms the skins which have
already been aged are immersed in dye vats,

where the delicate colors are imparted to them.
The same care is not required in obtaining the

ordinary range of dark colors, for these are
"brushed" on, the skin being spread upon a

glass slab and the dye being painted on with a

brush. After they are dyed the skins are some-
times somewhat hard, and some classes have to

be staked again in order to restore their pliabil-

ity. The finishing touches to a kid skin are se-

cured by rubbing the grain side over with a

"size," which imparts a gloss. The experience
of Gloversville manufacturers with buck
gloves has enabled them to impart a special

finish to a skin the same as the suede finish,

which is very popular under the title of
"mocha." This is the same as suede finish,

which is produced in other countries, by shaving
off the grain side of the skin at an early stage

of its progress. The Gloversville method is

much better, however, and has more perfect re-

sults. Here the grain is removed, and the velvet

finish secured by buffing the surface on an
emery wheel. The surface of the leather is cut

away in minute particles by this process, and
the result is an exceedingly even and velvety

texture, superior to that obtained by other
methods.

The concluding work is as follows : A marble

separate gloves are cut. The trank must be so
cut as to have just enough leather to make
a glove of a certain size and immber. The oper-
ation would be easy enough if the material were
hard and stiff, and if the elasticity were uniform,
but this is rarely the case.

The gussets, facings, etc., are cut from the
waste leather in the thumb opening at the same
operation. In olden times an outline was traced
upon the leather and the pattern was cut with
shears. Modern invention has produced dies

and presses, which are universally used. Similar
dies are used in the cutting of the thumb pieces

and forchettes or strips forming the sides of
the fingers.

The gloves are somewhat unsightly as they
come from the sewer's hands, and must be made
trim and neat. To secure these desirable results

the gloves are taken to the "laying-off" room.
In this are long tables with a long row of brass
hands projecting at an acute angle. These are
filled with steam and are too hot to touch, but
by ingenious devices they are so arranged that

it is impossible to burn the glove or stiffen the
leather by too much heat, a common defect in

ordinary methods. The operation of the "lay-

ing-off room" is finished with surprising quick-
ness. Before each table stands an operator, who
slips a glove over each form, draws it down to

shape, and after a moment's exposure to the
warmth, removes it, smooth, shapely, and ready
for the bo.x.

About 25 years ago a skin called "mocha"
was utilized, and has been ever since, in making
fine gloves, and they are finished similar to the
suede finish, giving them a very velvety appear-
ance. They are very soft and pliable, and in

fact have been almost as popular as the fine kid
and lamb gloves. These mocha skins are all

gathered in Arabia.
In 1900 Fulton County, N. Y.. produced gloves

in the value of $9,548.(10,^, as against $17,048,658,
the total value of the output in the United
States. Fulton County had i(>6 out of the 381
factories in the United States and 7,981 wage-
earners, as against 14,180, the total number in

the United States.

COMP.\RATIVE SUMM.\RY OF THE GLOVE TRADE IN THE UNITED STATES FROM 185O TO IQOO.

Number of establishments
Capital
Wage-earners, average number
Total wages
Cost of materials used
Value of products, including custom work
and repairing

397
$9,127,309

I4.43('

$4,217,845
$9,554,105

$17,048,656

1890

324
$5.9-7.820

8,187
$2,670,344
$5,021,144

$10,103,821

188a

300
$3,379,648

7.697
$1,655,695
$4,351,469

$7,379,605

1870

221
$2,340,550

4.058
$980,549

$1,884,146

$3,998,521

i860

126
$594,825

1.429
$330,419
$537,589

$.176,795

1850

110
$181,200

. 1.938
$233,496
$322,837

$708,184

slab lies before the cutter on a table, and every
particle of dirt or other inequality is removed
before "doling." The skin is spread, flesh side

up, upon the slab, and the cutter goes over it

with a broad-bladed chisel or knife, shaving
down inequalities and removing all the fibrous

portions. The dexterity with which this is done
makes the operation appear extremely simple,

but any but a skilled and experienced operative

would almost surely cut through the skin. The
most delicate part of the glove-maker's art, in

which exact judgment is required, comes in

preparing the "tranks" or slips from which the

The imports of gloves from all countries
amounted to $6,107,765 in 1900, of which we re-

ceived $2,200,697 from France and $2,785,103
from Germany. Benj. Lichtenberg,

Of J. .-idler & Comfany, New York.

Glove or Finger Sponge, a poor variety of
commercial sponge found about the Bermudas
and in the Gulf of Mexico, which has a branch-
ing growth likened to the fingers of a hand or
glove.

Glover, Elizabeth. See Bennett, Mary E.
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Glover, John, American soldier: b. Salem,
Mass., 1732; d. Marblehead, Mass., 1797. A
shoemaker, and later a fisher at Marblehead, he
was elected (1773) colonel of a militia regiment,
known in the Revolution as the Fourteenth, or
the "Marine" regiment. In 1775 he, with Ste-
phen Moylan, was appointed director of the

manning and equipment of vessels, in 1776 after

the Continental defeat at Long Island superin-

tended the transportation of the army to New
York, and also directed the crossing of the
Delaware previous to the battle of Trenton.
Commissioned brigadier-general in 1777. he par-

ticipated in Sullivan's Rhode Island expedition

(1778), was a member of the court that tried

Andre, and was retired in 1782. He sat in the
Massachusetts convention that ratified the Con-
stitution in 1788. A bronze statue of Glover
stands in Commonwealth Avenue, Boston.

Glover, Richard, English poet: b. London
1712; d. there 25 Nov. 1785. In 1737 he pub-
lished the epic poem of 'Leonidas,' which
abounds in noble sentiments, considerably varied

by incident and description ; but wants interest,

and is not sufficiently imaginative for lasting

popularity. The 'Progress of Commerce' fol-

lowed in 1739; one of the objects of which was
to rouse a spirit of national hostility against
the Spaniards and the ministry — a purpose
which was much more effectually answered by
his celebrated ballad of 'Hosier's Ghost.' In
1753 his tragedy of 'Boadicea' was performed
with partial success. His 'Medea,' imitated
from Euripides and Seneca, in 1761, obtained
greater attention.

Glover, Stephen, English composer: b.

London 1812; d. Bayswater, London, 7 Dec.
1870. He wrote nearly 1,500 compositions, in-

cluding works for pianoforte, vocal duets, bal-

lads, and songs, many of a sacred character,

such as the 12 'Songs from the Holy .Scriptures.'

Among his published music are: 'The Monks
of Old' ; 'The Gypsy Countess' ; 'What are the

Wild Waves Saying?' and a setting for Long-
fellow's 'Excelsior.'

Glover, William Havard, English com-
poser: b. Kilburn, London, June 1819: d. New
York 28 Oct. 1875. For several years he was
musical critic of the London Morning Post,
and in 1868 became conductor of Niblo's or-
chestra and a teacher in New York. His writ-
ings include the opera 'Ruy Bias' ( Covent Gar-
den 1861); a cantata, 'Tam o' Shanter,' first

presented at the New Philharmonic in 1855 with
Berlioz as conductor ;• and the overtures 'Man-
fred' and 'Comala.'

Gloversville, N. Y., city in Fulton County,
on tlie Fonda. J. & G. R.R., 53 miles northwest
of Albany. This is the most celebrated glove
manufacturing centre in the world, producing
over two thirds of the entire glove output of
the United States. Here are the Nathan Lit-

tauer Hospital, the Parsons Free Library and
other public institutions. Besides numerous
large manufactories for gloves, gauntlets, and
mittens, there are other factories of leather goods.
It was incorporated as a village in 1851, although
it was settled before the Revolution, being
known as Stump City. It was chartered as a
city in 1890. The municipal government under
the revised charter of 1899 is administered by
a mayor, who is elected by the people every
two years, and a common council, elected

for a like period. The members of the board of
education and the water commissioners are also

chosen by popular vote. The municipality owns
and operates the water-works. Pop. (1900)
18.350.

Glow-worm. See Fire-fly.

Gloxinia, glok-sin'i-a, a small genus of
plants of the Gesneracea:, distinguished by the
somewhat bell-shaped corolla, the upper lip being
shortest and two-lobed, the lower three-lobed,
with the middle lobe largest, and also by the
summit of the style being rounded and hollowed.
The species are natives of tropical South Amer-
ica. They are now among the greatest orna-
ments of hothouses, owing to their handsome
leaves and their graceful, beautifully colored
flowers. The chief species is G. (Ligeria) spcci-

osa, a Brazilian plant with large violet flowers,
from which many fine varieties have been de-
rived, usually associated under the specific name
G. Iiybrida. Some species of Sinningia are also
called gloxinias.

Glucic, gloo'slk, or Glycic Acid, an organic
acid obtained from glucose or other compounds
of a similar nature. When a solution of glu-
cose is saturated with lime and allowed to
stand for some weeks, the glucose is gradually
decomposed, entering into combination with the
lime to form a new substance known as glucate
of calcium. By the addition of subacetate of
lead, a bulky precipitate of glucate of lead is

thrown down, and from this the free glucic

acid may be prepared by separating the lead in

the form of sulphid, by the action of sul-

phuretted hydrogen gas. Thus prepared, glucic

acid is a colorless, amorphous mass, very soluble
in water and in alcohol, and having an acid

taste. The salts of glucic acid are mostly soluble

in water, the sodium and barium salts being
very hygroscopic. The formula of the acid is

probably C,;H»0.=.

Glucina, the oxid of glucinum (q.v.).

Glucinum, gloo-si'niim, or Beryllium, a
metallic element which occurs in the minerals
beryl, chrysoberyl, phenacite, and euclase. The
name "beryllium" was assigned to it on account
of its occurrence in the beryl, and the name
"glucinum" on account of the sweetish taste of
its salts. Its chemical symbol is sometimes taken

as Be, and sometimes as Gl. Glucinum is a

dyad, with an atomic weight of about 9.08, and
a specific gravity (when compressed) of about
1.85. It resembles steel in general appearance,

and forms hard, hexagonal crystals which are

unaffected by air at ordinary temperatures, and
which are scarcely affected by oxygen or sul-

phur, even at a red heat, though when heated
in chlorine the metal burns to the chlorid,

GlCli. It dissolves readily in hydrochloric acid-

Sulphuric acid and caustic potash or soda also

dissolve it. but nitric acid, even when hot,

and concentrated, acts upon it very slowly. The
specific heat of metallic glucinum is about 0.400
at ordinary temperatures, but it increases rap-
idly as the temperature rises, and is about 0.58
at 500° F. The oxide of the metal, known as
"glucina." GIO, was first ascertained to be a
new earth by Vauquelin, who in 1798 obtained

it from beryl, and pointed out that it differs from
alumina in several important ways, notably in

the fact that it does not form an alum. Me-
tallic glucinum was first prepared by Wohkr
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in 1828, by the action of metallic potassium upon
fused BeCl;. Glucinuni forms many salts, but

the metal and its compounds are of interest

only to the chemist, as they arc not used for

any purpose in ordinary life.

Gluck, glook, Christoph Willibald, Ritter

Vox, German composer: b. Weidenwang,
Bavaria, 2 July 1714; d. Vienna 15 Nov. 1787.

After studying six years at the Jesuit school

at Komotow, where his musical talents were
especially encouraged, he supported himself for

a time by giving music lessons. Later he at-

tracted the notice of Prince Lobkowitz, who en-

abled him to complete his musical education at

Vienna. At 26 he was desired to write an opera

for the court theatre at Milan and the result was
his 'Artaserse,' which achieved a great success

in spite of many innovations in composition in-

troduced into the work. In 1742 he wrote:

'Demofoonte' for Milan; 'Demetrio ed Iperm-

ncstra' for Venice; in 1743 'Arlamene' for

Cremona, and 'Siface> for Milan; in 1744 <Fe-

dra' lor the same theatre; and in 1745 'Alles-

sandro ncll' Indie' for Turin. His fame had
now become European and he went to England
to compose for the theatre in the Haymarket.
On 7 Jan. 1746 that theatre was opened with

*La Caduta de' Giganti.' In London Gluck be-

came deeply impressed with the majestic char-

acter of Handel's airs and choruses, and with

the simple but natural dramatic style of Arne.

Leaving London in 1746 he continued opera

composition, among his later works being: *Cle-

mcnza di Tito*; 'Le Cinese' ; 'II Trionfo di

Camillo* ; <Antigone' ; 'La Danza' ; and 'Orfeo

ed Euridice' (1762), his greatest work up to that

time, and still a favorite in Germany after

nearly a century and a half. It was followed

by 'Alceste' (1766); and 'Paride ed Elena'

(1769). In 1774 his 'Iphigenie en .-\ulidc' was
produced in Paris after a considerable amount
of opposition from the musical critics of the

old Italian and French school, at that lime rep-

resented in Paris by Piccini. The most intense

excitement prevailed : all Paris took sides, and
for a long time the Gluckists and Piccinists con-

tended with the same bitterness as did formerly

the Jansenists and Jesuits, and in our own day
Wagner and his opponents. The victory re-

mained with the Gluckists. Shortly after the

production of the 'Iphigenie,' the 'Orfeo' was
adapted for and put on the French stage, and
was followed by the 'Armide' in 1777, and by
the 'Iphigenie en Tauride' in 1779. his last

important work, and by many considered his

greatest. It ends the series of works which
directed the operatic genius of Mehul and
Chcrubini in France, and of Mozart, Beethoven,

and Wagner in Germany. See 'Lives* by Marx
(1863), Desnoiresterres (1872), Reissmann
(1882).

Glu'cosan, or Dextrosan, OH.oOs, a sub-

stance formed by heating anhydrous glucose to

340° F. ; the anhj-drous glucose that is required

for the purpose being prepared by cirstallizing

ordinary glucose from its solution in 95 per

cent alcohol. Glucosan is a colorless substance
with a faint sweet taste. It is soluble in water
and in alcohol, and is not fermentable by yeast.

By the action of dilute mineral acids it is re-

converted into glucose ; and when heated for

some time to 400° F. it turns to a brownish
black color, and passes into caramel (q.v.).

Glucose, gloo'kos (from Gr. y'KvKV!

sweet), a liquid substance obtained from corn,

sometimes called "cereal syrup" when in solid

state, known as grape-sugar or "cereal sugar.*
In Europe it is chiefly made from potato starch.

Men noted nature's process of changing the

starch stored in the cells of plants into different

forms of sugar. In the case of cane-sugar
(sucrose) they knew that the plant absorbs car-

bonic acid from the air ; other acids from the
soil ; and by the aid of the sun's heat a chemical
process is evolved that puts into the sugar-plant
sucrose or cane-sugar, and into fruits and vege-
tables fruit-sugar which is found more plenti-

fully in the grape than in any other fruit.

The chemist seeks to obtain sugar from
starch by a somewhat analogous process, and
one similar to that carried on in the human sys-

tem during the process of digestion, when starch
is changed into sugar. Cane-sugar and fruit-

sugar as they exist in cane and fruits are natural
products, but whether nature's order of com-
bining the various articles composing fruit-sugar

as found in fruits is the same as the order of
combination followed by the chemist in making
sugar from starch is a puzzling and debatable
question. Some claim that while the glucose of
fruits and glucose as obtained by the chemist
may be identical so far as their constituent ele-

ments are concerned and the proportion of each
which is present, it does not follow that they
are the same thing, or that their dietetic value is

as great. Neither does it follow that because
the chemical composition of glucose (dextrose)
is almost identical with that of cane-sugar (su-
crose) its food value is quite as evenly matched.

Theory and Fact on Sugar.— A committee
of experts of the National Academy of Sciences,

reporting to the United States government in

1884 on glucose said: "Starch-sugar is in no
way inferior to cane-sugar in hcallhfulness" ; in

answer to which a dealer asked: "How is it

then that I can feed a hog on cane-sugar and
make him fat : but if I should feed him on glu-

cose he would not put on an ounce of fat as
long as he lives?" Here theory ran against
fact, and to this day there is a conflict over the

question which will not be settled until the

physiologist has made elaborate studies of the ef-

fect of glucose on the human system, a task
almost impracticable, because the chemical con-
dition of each individual stomach is an unknown
quantity, and because each person is a law unto
himself in the use made of food.

Nature and Chcinistr—ln the laboratory

of nature the starch or gum (CHmOs) which is

formed in the plant is treated by carbonic acid

taken from the air, and by other acids absorbed
from the soil and carried into the plant by the

sap, and through the action of light and heat is

changed into cane-sugar (sucrose) CnHs^On.
Art or chemistry takes starch from corn

(maize), treats it with hydrochloric or other

acid, which is neutralized or removed by alkali,

the resultant product being glucose CsHnOo, dif-

fering in its constituent elements from cane-

sugar in that it contains one more equivalent of

water. If to CnHisOu (cane-sugar) is added
H;0, it is equal to twice GHi=Oj or glucose

CizHkOu. "It remains." said a prominent manu-
facturer of glucose, "for some one to discover

means for eliminating from glucose the one
equivalent of water; and, that found, 'chemistry
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can make from starch an article the chemical
formula for which is exactly like cane-sugar.
And somebody will some day stumble over the
method."

History of Glucose.— It was in 1792 that
Lowitz announced that there was other than
cane-sugar, he having obtained dextrose, a dif-

ferent variety, from grapes. In 181 1 dextrose
was obtained from starch by the action thereon
of dilute sulphuric acid. By similar process
Braconnot, in i8ig, obtained it from linen rags,

sawdust, or other vegetable fibre. During the

reign of Napoleon Bonaparte starch-sugar was
made to make good the deficiency which the
continental blockade caused in the supply of
cane-sugar. Early in the 19th century it was
made from potato-starch in Germany, and dur-
ing the latter half in France. From 1825 to the
present time the chemists of France, Germany,
and the United States have studied to improve
processes, but nowhere in the world is glucose
made so perfectly and at so low a cost as in

the United States, where raw material is cheap,
and the processes of manufacture so perfected
that this country is fast meeting the European
demand for glucose and causing the industry
to dwindle in continental Europe. This coun-
try can manufacture glucose, send it to Europe,
pay a 30 per cent tariff, and then undersell the

makers of Europe, the proof of which is the
statement which follows showing the e-xports of
glucose from the United States. From 1838 the

number of factories in France and Germany
increased until 40 years later there were 85, and
in the Austrian empire, where the industry
began about 1840 or a few years earlier, over
100. In 1889 Germany had 30 glucose factories

which produced 34,684,100 kilos glucose syrup

;

2,748,000 kilos couleur.

The manufacture of glucose or grape-sugar
from starch has been a prominent American
industry for about 30 years. In March 1865 Dr.
Goesling made glucose under a patent he had
procured. The sample exhibited led to the
formation of a stock company which purchased
of Goesling, Bradley & Briggs their patent for
manufacturing sugar and syrup from Indian
corn. The company began the manufacture of
glucose in the old sugar-refinery in Rose Street,

New York. Unfortunately Dr. Goesling, the
German chemist who was to superintend the
manufacture of glucose, died before the first

lot of glucose was marketed, and with him
perished some of the secrets of manufacture.
The small stock of glucose made was stored
in the refinery, where later upon examination
it was found in a solid condition, which alarmed
the stockholders, for they knew of no use for
grape-sugar, the name given to starch-sugar in

its solid form. Neither knew they how to manu-
facture the glucose as a liquid substance. Their
main dependence, Goesling was gone, and there
seems to have been a lack of push, courage, and
foresight on the part of the officers and stock-
holders of the Union Sugar Company in that
they failed to secure expert chemists to work
out the secrets of a process known only to

Goesling. The few barrels of glucose the com-
pany owned were sold to the Tribune Associa-
tion for a nominal sum, for use in the printing-
rooms, after which the company came to grief,

having paid $600,000 for the patents subject to a
right to manufacture that belonged to a man

named Fo-x. In 1877 the receiver of the Union
Sugar Company sold for $2.50 the patents it

controlled. A. W. Fox & Company did better.

They improved the process and, while at first they

used 200 to 300 bushels of corn per day, they
gradually increased the quantity until thousands
of bushels were daily required. In 1874 the

Buffalo Grape-Sugar Company was organized

:

it grew into a vast concern, and might be said

to be the parent of the present industry.

In 1884 there were 29 factories engaged in

the manufacture of sugar or syrup from com
and having a combined capacity for absorbing
40,000 bushels of corn per day. At present there

are five factories which in 1902 used an average
of 175,000 bushels of corn every day. Four of

the five companies are constituent properties

of the Corn Products Company. The other,

the New York Glucose Company, Shadyside,
N. J., is of recent construction and is the only
independent estabHshment in the country. The
authorized capital of the Com Products Com-
pany is $80,000,000. The process of manufac-
ture has been greatly improved, so much so that,

while in 1882 26 to 30 pounds of glucose was
obtained from one bushel of corn, 40 pounds
is now obtained. Glucose forms one of the

leading exports, besides being very extensively
used by brewers, candy-makers, preservers,

honey-dealers, and manufacturers of vinegar.

Manufacture, Composition, and Commercial
Standard.— The manufacture requires 80 hours,

and includes 18 processes of manipulating the
corn and starch obtained therefrom: (l) steep-

ing; (2) grinding; (3) separation of the starch

;

(4) cleaning the starch; (5) collecting the

starch; (6) washing the starch; (7) conversion
by the action of hydrochloric acid; (8) neutrali-

zation; (9) bag-filtration; (10) bleaching with
acid; (11) bone-black filtration; (12) concen-
tration; (13) second bag-filtration; (14) acid

treatment; (15) second bone-black filtration;

(16) final concentration; (17) final filtration;

(18) final treatment. After the corn is steeped
it is ground in water, and the wet starch sep-

arated and converted in copper converters by
the action of hydrochloric acid, which is later

neutralized by chalk or other alkali; subjected
to filtration, then concentrated in a vacuum-pan
until it tests 41° Baume or higher, the difference
being in the amount of water eliminated ; the
product, glucose, a liquid substance, or grape-
sugar if the process of conversion is carried
farther.

The following observations are taken from a
paper on 'The Determination of Glucose,' by
Edward Gudeman (1902), Bulletin No. 73,
Bureau of Chemistry, United States Department
of Agriculture. Glucose is a thick amber-colored
syrup 41° to 45° Baume, containing 13 to 22.5

per cent of water. Grape-sugar is a solid 41°
to 45° Baume, containing 11 to 21.0 per cent of
water. The old standard Baume scale is still

used in this industry, and the determinations
are made at 140° F., results reported at 100° P.,

a correction of one degree being made for every
40° F. The standard accepted by the manufac-
turers and the trade is specific gravity 1.41 152—

•

42° Baume. The conversion of starch with acids
gives the commercial products known as dex-
trin, glucose, grape-sugar, and anhydrous grape-
sugar (dextrose). Starch and its conversion
products do not contain over i per cent im-
purities.
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"If the conversion of starch with acid is

carried to a point where a dilute iodine solution

will just give a distinct color-reaction, we have
glucose; continued to where 95 per cent alcohol

gives a faint cloud, hardly a precipitate, we
have grape-sugar containing about 85 per cent
reducing-substance. For still higher converted
sugars a time-factor must be introduced. Car-
ried beyond a given point, a back conversion
takes place, with strong decomposition and loss

of purity.

"The ratio of the reducing-substance to non-
reducing substance depends on the accuracy in

stopping the conversion, for neutralization, at

the exact point decided upon. This ratio deter-

mines whether the product is glucose or grape-
sugar, and no sharp dividing line exists. The
rotating powers of glucose and grape-sugar de-

pend absolutely on this ratio. Actually no two
batches of commercial glucose or grape-sugar are
identical ; for all practical purposes they are
alike, as a few points either way from the stand-
ard decided upon will make no difference in the
appearance, taste, or working qualities of these

products."
Non-crystallization.— Glucose does not crys-

tallize, as does cane-sugar (sucrose). A chemical
process was devised by Dr. Arno Behr for the
crystallization of glucose, but it is regarded as

impracticable by reason of being too expensive.
Dr. Behr added to the liquid glucose a very
small quantity of crystallized anhydrous dex-
trose. The mixture is filled into molds, and
in -2 hours will be a solid mass of crystals of
anhydrous dextrose. The blocks are next placed
in a centrifugal machine to throw out the still

liquid syrup, and the anhydrous dextrose re-

mains as a crystalline mass.
Varieties cf Use.— Because glucose does not

crystallize it is used extensively in the preserv-
ing industry. Fruit put up in a syrup wholly
or partially made of glucose has a more plump
and natural appearance than if preserved in

sugar. Comb-honey, when put into glass jars,

is surrounded by glucose which does not change
in color or character, and therefore the honey
always remains pleasing to the eye. It is very
largely used for mixing with cane-sugar mo-
lasses : in the manufacture of table-syrup ; as

a substitute for malt in brewing; and very freely

in the manufacture of candy. It is said to have
from one half to two thirds the sweetening
power of cane-sugar. The extent to which
glucose is used in the making of jams, jellies,

marmalades, preserves, and canned fruit, to-

gether with tables showing the composition of
commercial glucose and the composition of the

ash of glucose, has recently (1002) been stated

in Bulletin No. 66, Bureau of Chemistry, United
States Department of Agriculture; also with
extensive tables showing the composition of the

jams and other preserves in comparison with
such as contained no glucose. This bulletin was
prepared under the direction of VV. D. Bigelow,
chief of food laboratory.

Glucose is very largely used in the manufac-
ture of confectionery. Some candies are nearly
all glucose, particularly such as are sold for a
penny. In the high-grade confections the finest

grade is used, not as a substitute for sugar, but
in the place of cream of tartar to "kill" or soften
the grain of sugar, for which purpose only a
small quantity is used. It is also used as a sub-
stitute for malt in the brewing of ale or beer,

it being claimed that a lighter beer results than
when pure malt is used, and that it is more
palatable. It is assumed that commercial glu-
cose is the same as the glucose which comes
from the action of diastase in changing the
starch in malt into maltose sugar. By using
glucose direct, trouble and expense are saved to
the brewer, as he is not compelled to use cereals
which are, in the process of the brew, converted
into glucose or grape-sugar. It is claimed that
100 pounds of glucose or grape-sugar is equal to
123 pounds of barloy-malt, and is much cheaper.
Various publications of the United States De-
partment of Agriculture and the reports of Con-
gressional committees contain a great deal of
information on the use of glucose in brewing.

riie ll'liolesomeiuss of Glucose.— This is

really the most important question connected
with glucose, and one that is still unsettled. It

is a problem for the physiologist rather than
the chemist. Owing to many improvements
made in the last 20 years, the conclusion ren-
dered by the government's e-xperts in 1884 could
be made much more emphatic in 1903. It was
as follows: "The starch-sugar thus made and
sent into commerce is of exceptional purity and
uniformity of composition, and contains no in-

jurious substance. Though at best having only
about two thirds the sweetening power of cane-
sugar, yet starch-sugar is in no way inferior to

cane-sugar in healthfulness, there being no evi-

dence before the committee that maize starch-

sugar, cither in its normal condition or
fermented, has any deleterious effect upon the
system, even w-hen taken in large quantities."

On the other hand, E. H. Bartley, M.D.,
professor of chemistry and toxicology in the
Long Island College Hospital, in a paper read
before the American Chemical Society. 12 Jan.

1895, claims that glucose promotes gastric dis-

turbances. "The principal forms," he says, "in

which sugar is presented to the stomach by
nature's foods are either milk-sugar or cane-

sugar. These sugars are very different in prop-
erties from dextrose, and require digestion before

they can be used in the body. They are not
capable of assimilation as such, and must be
converted into a glucose before they can be
used, and this is only done in the intestine.

From this it would seem that it was not in-

tended that dextrose and levulose should be
taken in any considerable amount in our food.

They are not natural, but artificial foods.

. It is not a rare thing to find persons

who can eat rock-candy or maple-sugar with no
unpleasant after effects, but the same amount
of ordinary glucose-candy will cause distress or
produce what is known as 'bilious vomiting.* "

Dr. Bartley adds that he has "known several

cases of death produced in this way. and in

every case it was with candy containing glu-

cose." On 4 Sept. 1903 Dr. Bartley confirmed

the statement quoted above, and expressed the

opinion that "glucose is not a wholesome food,"

and that "much damage is done by a too free

use of it. The fact is that diabetics lose flesh

rapidly. I can therefore believe the statement

that while we know that cane-sugar, maltose,

and milk-sugar will fatten, glucose will not,"

Other authorities give an opinion similar

to that of Dr. Bartley : but doctors disagree, and
some of them certify that glucose is pre-eminently

a fat-forming, heat-producing food ; not only not

injurious, but an essential article of food, with-
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out which in some form man cannot enjoy life.

Such statements are based on the theory that
chemistry and nature work by identical methods
and produce identical substances. Says Dr.
Cyrus Edson of New York : "Chemistry has
shown man how to imitate exactly the product
of nature. The hoiiey of the flower and numer-
ous other products of nature's laboratory can
not only be imitated by man, but exactly repro-
duced by him through the agency of chemistry."

Dr. H. W. Wiley, chief chemist of the

United States Department of Agriculture, tes-

tified before a committee of the United States
Senate as follows : "I have had occasion to

make careful e.xaminations of almost every
variety of food that has ever been exposed upon
our markets for sale. In my opinion glucose
is not deleterious to health. It is wholesome,
somewhat sweet, readily digested. I have always
found, from the time I first began to investigate

food products, that the series of foods known
as glucose or grape-sugar, when properly made,
are valuable food material and not injurious.**

The settlement of the vexed question of the
wholesomeness of glucose, and its dietetic

value as compared with cane-sugar, may be left

to the physiologists. It is sufficient to add here
that at least $50,000,000 is at present employed
in its manufacture ; that the industry is a great
boon to the farmer, and adds materially to the

revenue of the corn-producer ; that official

figures indicate that 1,200,000,000 pounds of
cereal sugar and cereal syrup are annually con-
sumed in the United States, while the foreign
demand for them is constantly growing; that the

exports of glucose or grape-sugar more than
doubled from 1893 to 1901, rising from
101,546,814 pounds to 204,209.9-4 pounds ; that

in seven months of 1903 they reached 91,267.920
pounds, valued at $1,727,969, or 1.9 cents per
pound ; and that during 10 years, 1893-1903, the
total exports were 1,708,201,551 pounds, valued
at $28,139,768, or 1.06 cents per pound.

Bibliography.— Dubrunfaut, 'Sucrage des
Vendages avec les Sucres ratfines de Canne de
Betterave' ; Frankel, 'Practical Treatise on the

Manufacture of Starch, Glucose, Starch-sugar,

and Dextrine. Based on the German of Ladis-
laus von Wagner* : National Academy of Sci-

ences, 'Report on Glucose' ; prepared in response
to a request made by the commissioner of inter-

nal revenue, with bibliography of starch-sugar
arranged chronologically (1790-1883) (Wash-
ington 1884) : 'Glucose in Confectionei;y,* a
statement from the National Confectioners'
Association of the United States (Philadelphia
i8g8) ; Glucose Sugar Refining Company, 'Sta-
tistics of the Glucose Industry* (Chicago 1898).

F. N. B.\RRETT.

Of the 'American Grocer,^ Meiv York.

Glucosides, gloo'ko-sidz, a large class of
substances occurring in plants, which are dis-

tinguished by decomposing under the influence

of ferments, acids, and alkalies into sugar and
usually one other substance the nature of which
differs with different plants. The composition
of the glucosides varies, sometimes nitrogen is

present, but in general the compound consists

only of carbon, hydrogen, and oxygen. Their
constitution is practically unknown ; they have
never been formed svnthetically ; only a few seem
to be of the nature of compound ethers. \\Tien
decomposed by the agents above mentioned they

assimilate water, and usually yield glucose or
dextrose, but some glucosides furnish other
kinds of sugar. Of these naturally occurring
compounds may be mentioned aesculin, colocyn-
thin, which yields sugar and colocymhein ; con-
vallarin ; convolvulin ; crocin ; daphnin ; datiscin ;

digitalin ; euxanthic acid ; fra.xin
;

gallotannic
acid or tannin; glycyrrhizin; jalappin; phlorid-
zin ; populin ; quercitrin ; salicin; scammony;
and xanthorhamnin. The following contain ni-
trogen

; amygdalin ; chitin ; gelatin or isinglass,
which when boiled for a long time with dilute
sulphuric acid decomposes and yields a sugar

;

solanin ; and myronic acid, ,in which sulphur is

also present. The majority of these bodies are
described under their respective heads. Amyg-
dalin (q.v.) was the first known glucoside.

Glue, an impure gelatine, used as an ad-
hesive, and commonly prepared from the clip-

pings of hides, hoofs, horns, and sinews. These
are steeped in lime-water, to remove the hair
and blood, and then drained and dried in a cur-
rent of air, that the lime may absorb carbonic
acid, and thus prevent the injurious effects of the
alkali upon the gelatine. The dippings are
then boiled in water until the solution is found
to gelatinize firmly on cooling. The impurities
are allowed to settle, and the residuum to gela-
tinize in shallow wooden boxes; it is then cut
into slices and dried upon nets. Good glue is

semi-transparent, and free from spots and clouds.
Marine glue, a composition used for cementing
materials that are exposed to moisture, is made
by dissolving i part of india-rubber in 12 parts
of mineral naphtha, and adding 20 parts of
powdered shellac ; it resists wet, and cements
glass and metals as well as wood. White fish-

glue, or diamond cement, is made of isinglass
dissolved in alcohol.

The glue industry in the United States was
founded by Peter Cooper in 1827, when he es-
tablished a factory in Brooklyn. About the
same time a factory in Philadelphia was started
by Charles Baeder and William Adamson. At
present glue factories are centralizing near the
great slaughter-houses of ftie Middle West, the
sources of raw supplies, and the larger packing
concerns, notably the Armours and the Swifts
in Chicago and the Cudahy Company in Omaha,
have their own glue plants. (See P.^ckixg In-
dustry.) The factories still in the East are
largely supplied with imported hides. The ex-
port trade is steadily growing and has passed
the $500,000 mark per annum. France alone
surpasses America in the quality of its finer
glues, and these are imported for use in making
straw hats. The finest glues made in the
Uiiited States are prepared from sinews, and
it is likely that continual experiment upon them
will result in a product equal to the best im-
ported from France. The following statistics

show the growth of the industry since 1880:

GLUE F.\CT0RIES IS THE UNITED ST.\TES, 1880-I9OO.

Number of establish-

ments
Capital
Wage earners
Wages
Cost of materials .. .

.

Value of products . .

.

1880

82
$3,916,750

1.80

1

$600,018
$2,786,342

1890

$4,859,266
1,697

$676,089
$2,510.92

61

$6,144,407
i,6iS

$685,096
$3,767,033

$4,324,072, $4,270,4601 $3,389,004
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Glut-herring, or Blueback, a herring {Pom-
olobus astivalis), abundant in the Southern
States, and very similar to the alevvife (q.v.),

but it is more elongated, is darker on the back

and has a black peritoneum and comparatively

small eyes. The quality of its flesh is poor.

Gluten (I.at., glue), that constituent

element in the vegetable kingdom which makes
muscle and builds tissue. It is a combination
of two substances, glutenin and gliadin, the

latter forming about two thirds, the former one
third, as found in wheat. It is a variable con-

stituent of cereals that is now separated from
the grain and used for human food and animal
feeds. It has been designated as the spinal

column in all vegetable life, and is a nitrog-

enous substance, belonging to the albumi-

noids, such as the white of egg, the lean of

meat, etc. The "hard" wheats are richer in

gluten than the "soft" varieties, and the gluten

obtained from wheat is of higher dietetic value

than the gluten of corn or rye, the latter be-

ing soft and of peculiar odor.

To obtain gluten from wheat, the grain is

reduced to dough, and the starch removed by
mechanical processes, the resultant product be-

ing a grayish, tough, elastic, sticky substance

which, when produced in its purity and rightly

proportioned in its gliadin-glutcnin content, is

capable of being drawn out into long bands or

shreds.

In its highest refinement, gluten exhibits a

fine molecular structure, delicate and sensitive

to atmospheric conditions, and requires, after

separation, immediate handling in its prepara-

tion for food.

About i6 pounds of gluten is obtained from
200 pounds of wheat-tlouv. On account of its

high content of nitrogen, gluten soon deli-

quesces, sours and spoils after the separation

from the starch, and demands an immediate
treatment if desired for food purposes.

There is great variation in the character of

the so-called gluten foods on the market, some
of which are almost worthless and a fraud upon
the public. Analyses made by the United States

Department of Agriculture, by the Maine agri-

cultural experiment station, and other agricul-

tural stations, the results of which may be

found in various bulletins issued by these or-

ganizations, show that many of the so-called

glutens generally found on the market are

scarcely better than ordinary white flour or

bread.
The glutinous and other residues from the

manufacture of starch and glucose are dried

and made into cattle-feed, having a nutritive

value about equal to brewer's grains. The
glucose and starch makers assume that maize
or corn consists of starch, gluten, germ, and
bran, all but the starch being by-products, which
are separated by injurious mechanical processes.

The wet or free germs of the corn are dried,

ground to meal, the oil extracted by hydraulic
pressure, leaving oil-cake, a cattle-feed exten-
sively used. The wet starch is run over vibra-

tory sieves and over long wooden tables, the
starch and gluten forming the mixture which
passes through the sieves ; the starch being de-

posited by gravity, the gluten passes off at the

ends of the tables, forming wet gluten, which,
when pressed and dried, constitutes the gluten-

meal of commerce. About S'A pounds is ob-
tained from one bushel of com.

The composition of gluten-meal is, protein 38
per cent, fat 3 per cent, and starch 40 per cent.

This is one of the richest and best food prod-
ucts on the market. The nutritive value is very
high, and the factor of digestibility ranges from
92 to 96 per cent. The gluten-meal is treated

for the recovery of its starch, and gives two new
products, a concentrated foodstulT, character-
ized by the large amount of proteids (60-70 per
cent) it contains, and a maltose syrup. This
foodstuff is suitable for animal consumption,
and also for raising the percentage of proteids

in feeds that have a small amount of these sub-
stances. When the wet bran and the wet gluten

are mixed in the proportions as obtained from
the original corn and the mixture dried, the

resulting feed is known as gluten. This is

the most common food product in the starch

and glucose industry, and represents about 80
per cent of the food output. Its feeding value
is very high, and its digestibility above 90 per

cent. Its composition is about 28 per cent pro-
tein and 3 per cent fat.

Corn oil cake and gluten-meal are exported
extensively. The bran and gluten feed is used
almost exclusively in the United States. The
production per bushel of corn is about ll'/i

pounds of food.

The New York agricultural experiment sta-

tion Bulletin No. 198, November 1901, gives the

result of analyses of feeding stuffs. The glulen-

feed was of sorts ranging in price from $19 to

$22 per ton. They show a protein content of
from 14.8 per cent to 28.7 per cent ; fat, 2.4 per
cent to 5.6 per cent; sonic contained as high as

1 1.7 per cent crude fibre. Gluten-feed, made in

Buffalo, from 24.9 per cent to 27.4 per cent of
protein, sold under guarantee of 28 per cent;

fat. 2.7 per cent to 4.2 per cent, sold under
guarantee 3.3 per cent. Prices, $20 to $21 per
ton. Gluten-meal, made in Chicago, 36.8 per

cent to 39.1 per cent protein; 3.0 to 4.8 per cent

fat ; price $24 to $25 per ton.

The waste product in the manufacture of
starch or sugar is relatively much richer in oil

and protein than is corn. Most factories are
removing part of the corn-oil from the waste,

so that nearly all the gluten-meals carry much
less oil than they did a few years ago. Gluten-
feeds differ from gluten-meals in that they
contain a good deal of the corn-bran, and hence
less of protein and digestible carbohydrates, and
more of the indigestible woody fibre. The re-

lation of gluten to bread making is set forth in

detail in Bulletin No. 67, United States Depart-
ment of Agriculture. The food value of gum-
gluten has been outlined by Prof. Nelson Clark
Parshall in a pamphlet published by the Pure
Gluten Food Company, New York.

F. N. Barrett,

Of flic ^American Grocer,'' Nezv York.

Glut'ton (Gull)), a genus of carnivorous
quadrupeds related to the sables and martens,

but larger and distinguished by the moderately
elongated head and the long, rather low body.

Intermediate between the plantigrades and digiti-

gradcs, it has rounded, very short ears, and a

simple fold below the tail, which distinguishes

it from the badger, wliich is pouched and which
the glutton otherwise resembles. The common-
est species in America is the Gulo borealts or
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luscus, better known as the wolverine ; it is about
28 inches from the tip of the nose to the root

of the tail, which is about 8 inches long, if the

hair at the extremity, 3 or 4 inches long, be in-

cluded. The body is covered with thick, long
hair. In summer its coloring is : face blackish as
high as the eyebrows, and between these and
the ears whitish or brownish ; ears covered with
coarse hairs; the lower jaw and the inside of
the fore legs spotted with white ; the back,

thighs, and belly, brown or brownish black

;

sides, chestnut color. Its fur is of value and
is used in northern Asia, where the wolverine
is a native, for making and ornamenting robes.

The animal, however, does not breed in sufficient

numbers to furnish much fur to the traders. It

is very voracious— although more so in fable

and legend than in actual fact— at the same
time slow and heavy in its motions, but remark-
ably acute in sight and hearing. It is of power-
ful frame, a match for any animal of its own
size, and makes a strong resistance when
attacked. It is one of the most destructive

quadrupeds found in the northern part of Amer-
ica, killing numbers of young foxes and other
animals : it is also a great enemy to beavers,

watching for them as they come out into the

open, or even breaking into their habitations.

Glycerin, glis'e-rin, or Glycerol. In 1783
Scheele showed that by acting upon olive oil by
oxid of lead a substance may be obtained which
has a sweetish taste ; and in the following year
he showed that the same substance may be had
by acting in a similar manner upon other oils

and fats, such as butter. He also observed that
the substance in question may be obtained in the
form of a syrupy fluid ; that although it has a
sweetish taste like sugar, it cannot be fermented

;

and that although it gives oxalic acid by o.xida-

tion, it differs from sugar in many respects. He
failed, however, to ascertain its true relation to

the oils which furnish it, and to the lead plaster
(or "lead soap*) which accompanies its forma-
tion. The true explanation of the reactions was
given some 30 years later by Chevreul, as a
result of his famous researches upon the animal
fats, which were begun about 181 1, and were
concluded about 1823. In the course of these
researches Chevreul showed that an animal fat

consists, in general, of a mi.xture of several
definite chemical substances, each of which is

itself a fat, and each of which consists of
Scheele's sweetish substance (which is now
called "glj'cerin"), combined with an organic
acid. When the fat is treated with an alkali,

or with lime or oxid of lead, the organic acid
that is present combines with the alkali, or the
lime, or the lead, to produce a new substance
called a "soap," the organic base (glycerin)
which was previously combined with the acid
being thereby set free. Since the time of Scheele
and Chevreul much attention has been paid to
glycerin and its compounds, and it is now uni-
versally agreed that glycerin is a triatomic
alcohol (see Alcohol), having the formula
C3H5(OH)3; and that it forms an acid and an
oxid, and various substitution compounds and
esters, of which latter class the fats (q.v.) are
the most important members, and are distin-

guished by the name of "glycerides."

Glycerin sometimes occurs in nature in the
uncombined form, notably as a constituent of
palm-oil, ^md it is also a product of fermenta-

tion ; but it is obtained on the large scale only
by the decomposition of the fats. In soap
making the fat is decomposed by heating with
an alkali, the soap which is formed by the com-
bination of the alkali with the organic acid

of the fat remaining in solution until it is pre-

cipitated by the addition of common salt. The
fluid that remains after the soap has been so

precipitated contains the liberated glycerin, which
can be separated by distilling in a partiaUy ex-

hausted boiler, the glycerin passing over with
the water vapor, from which it may be subse-
quently separated by re-evaporation.

Glycerin is obtained in large quantities as a

by-product in the manufacture of so-called

"stearin" candles. In this case the fat is not
saponified by an alkali, but beef fat, or some
other fat that is rich in stearin, is acted upon
by superheated steam, by which the stearin, or
stearate of glycerin, is resolved into free stearic

acid and free glycerin. Fat undergoes a similar

transformation when treated with a mineral
acid ; but this method of producing glycerin has
the disadvantage that the mineral acid is likely

to combine to a certain extent, either with the

glycerin, or with the liberated fatty acid, neces-

sitating a subsequent treatment for its removal.
Pure glycerin is a colorless, odorless, syrupy

liquid, with a pronounced sweet taste, and a

specific gravity of about 1.27. It is insoluble in

ether, but it mi.xes in all proportions with water
and with alcohol. It has a considerable affinity

for water, and absorbs moisture from the air

quite readily. It boils at about 600° F., but with
partial decomposition. Under reduced pressures

it boils at lower temperatures. At a pressure of

12.5 millimetres of mercuo', for example, it

boils at 356° F., and may be distilled without
change. By freezing, absolutely .pure glycerin

may be obtained in the form of deliquescent

crystals, belonging to the trimetric system, and
melting at about 68° F. Glycerin burns with an
almost colorless flame, and dissolves many
organic bodies that are insoluble in water. It

also dissolves iodine, and many of the metallic

oxids.

The solvent properties of glycerin render it

valuable in pharmacy. It is also greatly used
in the manufacture of nitroglycerin (q.v.), as a
constituent of various toilet soaps, creams, and
washes, as a preservative medium, and for use in

gas meters and other mechanical appliances in

which a liquid is needed which will not readily

freeze nor evaporate.

Glycin, gli sin. See Glycocoll.

Glycocholic (gli-ko-kol'ik) Acid, an or-

ganic acid, whose sodium salt is one of the main
constituents of the bile of certain of the verte-

brates. It may be most conveniently prepared

by the following method : A drop of hydro-
chloric acid is added to fresh bile, and the mix-
ture is shaken and filtered. The filtrate is

allowed to stand after being shaken with hydro-
chloric acid and ether, until the gljxocholic acid

separates in the form of a bulk-y mass of needle-

like crystals. These are collected upon a filter,

washed with water containing hydrochloric acid

and ether, and finally purified by recrystalliza-

tion. Glycocholic acid is slightly sweet and bit-

ter in its aqueous solution. It is readily soluble

in alcohol, but dissolves sparingly in water,

ether, and other solvents. It forms numerous
salts, known as glycocholates, which are all sol-
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ubie in alcohol. Those of the alkalis are also

soluble in water, and yield lathers, like soap.

Glycocholic acid has the formula C»H.,NO«, and

when heated with potash it is resolved into

cholic acid (G.H„,Oi) and glycocoll (QHiNOO,
apparently according to the equation Cj«H«NO«
+ H:.0= G.II.oOi + C=Hr.NO,.

Glycocoll, gli'ko-kol, Glycin, Glycocin,

Amido-AcetJc Acid, or Gelatin Sugar, a singu-

lar chemical substance obtained by heating gly-

cocholic acid (q.v.; with an alkali, or by the

long-continued boiling of gelatin, glue, or gela-

tinous tissues, with sulphuric acid, or with pot-

ash or baryta. When perfectly pure it cry.stal-

lizes in tabular, monoclinic crystals; but slight

<)uantities of certain impurities induce remark-

able changes in its crystalline form. It is in-

soluble in alcohol and in ether, but is sparingly

soluble in water, its solution having a sweet

taste, .\ccording to its mode of formation from
glue, glycocoll is a sugar, the glue acting the

part of a glucoside ; but it resembles an acid

(although it is neutral to litmus paper) inas-

iiTuch as it combines with metallic oxids to form
salts. It does not form salts with the metals

of the alkalis, and probably not with those of

the alkaline earths. In combining with acids,

glycocoll acts as a base, forming definite salts

such as the nitrate, acetate, oxalate, sulphate,

and hydrochlorid. In these compounds the gly-

cocoll has strongly basic properties, and, in-

deed, it is usually described as a base. The
chemical formula of glycocoll is C2H5NO:; or

CHhNII:).COOH.
Glycogen, gli'ko-jen (CallioOo), animal

starch, a substance found in the livers of most
animals, and to a very large extent in the

muscles and other parts of foetal animals. It is

extracted from the liver of a newly killed animal

by cutting the liver in pieces, plunging it into

boiling water, triturating it to a fine paste, and
extracting with water. The filtered fluid is

mixed with moderately strong alcohol, which
throws down a flocky precipitate. This is puri-

fied from coloring and nitrogenous matter, and
at last the glycogen is obtained as an amor-
phous white powder, without taste or smell.

It dissolves in water, but the solution is not

absolutely clear; it is insoluble in alcohol. By
boiling with acids, or by the action of ferments,

glycogen is readily converted into sugar. By
nitric acid it yields oxalic acid. The chief in-

terest attaches to the physiological function of

this substance, and the very discordant views
taken with regard to it by different writers.

Thus it is said to be the substance in the liver

mainly concerned in the conversion of starch

into sugar. Other physiologists affirm that no
such transformation takes place, there being no
proof of the increase of sugar after the action

of the liver; so that at the present time its exact
functions are unknown. It has been suggested
that the sugars that are taken into the system
with the food are stored up in the liver in the

form of glj'cogcn, to be drawn upon subse-
quently, according to the needs of the system.

Glycol, or Ethylene Alcohol, the most im-
portant of the dihydric alcohols (see Alcohol
and F.\TTY Compounds) may be regarded as

derived from the hydrocarbon ethane. C;H«. by
the substitution of two molecules of hydroxyl
(OH) for two molecules of hydrogen. It

therefore has the formula C:H<(OH)2. Glycol

may be prepared by acting upon ethylene di-

bromide, CiH.Brj, by potassium carbonate,

K.COj. The reaction is CH.Br, -|- K:CO. +
H:0= C=H.(OH): + 2KBr + CO,. Glycol is a

colorless, odorless liquid, having a specific grav-

ity of about 1. 12, and a sweetish taste. It boils

at about 388° F., and solidifies at 11° F. It

mi.xes in all proportions with water and alcohol,

and is used to some extent as a solvent. A
great many compounds have been derived from
glycol, but they are not of general interest. The
word "glycol" is also used as a generic name for

all the dihydric alcohols.

Glycollic (gli-kol'ik) Acid, or Oxyacetic
Acid, an organic acid having the formula
HO.CHi.COOH, whose potassium salt (that is,

potassium glycollate) exists in the grease ob-
tained from sheep's wool, and in the juice of

unripe grapes. It may be prepared by heating a

mixture of glycerin, water, calcium hydrate

and precipitated silver oxid for four hours, after

which the fluid is filtered, saturated with car-

bon dioxid, boiled, filtered again, and finally

evaporated until calcium glycollate crystallizes

out. The calcium glycollate is next decomposed
by oxalic acid, and the filtered solution is neu-
tralized with carbonate of lead. Upon evapor-
ation, well-developed crystals of lead glycollate

separate out ; and a solution of these, when
treated with the proper amount of sulphuric

acid, yields free glycollic acid. By evaporation

in a vacuum over concentrated sulphuric acid,

and subsequent recrystallization from solution

in anhydrous ether, the acid may be obtained in

a very pure form. It is freely soluble in water,

in alcohol, and in ether. Concentrated nitric

acid oxidizes it to oxalic acid ; and when dis-

tilled with excess of quicklime if decomposes
with liberation of methane and hydrogen. Gly-
collic acid forms an extensive series of salts

called glycollates, and it also yields numerous
esters and other organic derivatives.

Gly'cosides, a class of vegetable principles

which under the inthiencts of heat, enzymes, or
chemical action split into some form of sugar
and some other body. Those glycosides which
split into sugar and some other body are known
as glucosides. When the sugar is rhamnose they
are known as rhamnosides ; if arabinose, they are

known as arabinosides, etc. There are a great

many glycosides in nature, and within recent years

a large number have been made artificially. The
chemical composition of the artificial glycosides

is well understood, since they are the result of
synthesis, but the make-up of the natural glyco-

sides is not well understood. Glycosides play a
very important role in nature. By reason of

their bitterness and of their often being poison-

ous, they preserve seeds from destruction by
animals, man included, until they shall have
ripened, and then on germination plant enzymes
or ferments acting on the glycosides set free a

certain amount of sugar, which is of much
service to the young developing plant. An ex-

cellent illustration of their protective qualities

is seen in persimmons, which, when green, arc

so puckery by reason of the glycoside tannic

acid that they are left severely alone. When
ripe, however, the tannic acid is converted

largely into sugar, and the fruit, then eaten and
carried about by animals, can distribute its seed.

In wild-cherry bark and in bitter almonds
there is a glycoside amygdalin which is con-
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verted into sugar and hydrocyanic acid. In
mustard the glycoside sinagrin acted upon by
the plant ferment also found in the seed de-

velops into sugar and the volatile oil of

mustard plaster. Many fungi are capable of

accompanied by its special ferment. Many gly-

cosides are affected by heat. Some are split by
cooking in water, but a boiling temperature is

apt to destroy the action in many. Thus it is

necessary to use cold water if one desires to

obtain the volatile oil of mustard in making a

mustard plaster. Many fungi are capable of
breaking down glycosides, which fact is of a
great deal of practical importance in medicine,

for many active remedies which contain glyco-

sides, if kept too long on the druggist's shelf,

develop molds within them. These destroy the

active principle of the drug and thus render it

useless. In medicine the most important gly-

coside containing drugs belongs to what is

known as the "digitalis group." Thus digitalis

contains four or five, strophanthus two, apocy-
num two, and squills the same number. These
bodies are all heart tonics in small doses and
heart poisons in larger amounts. Consult Van
Rijn, 'Die Glycoside' (1900).

Glycosuria, the presence of glucose in the
urine. See Diabetes Mellitus.

Glycyrrhizin, glis-i-ri'zin, or Liquorice
Sugar, a peculiar organic substance which
occurs in liquorice root (Radix Glycyrrhica:),
together with starch, malic acid, and various
other matters. It may be prepared by extracting
the dried and pulverized liquorice root with
boiling water containing a small quantity of
milk of lime, and precipitating the concen-
trated extract with cold acetic acid. The gel-

atinous precipitate is purified by dissolving it in

50 per cent alcohol, filtering through charcoal,

and finally evaporating at 212° F. When dry,
glycyrrhizin is an amorphous solid, which
swells up in cold water but does not dissolve.

It is only slightly soluble in alcohol or ether,

but dissolves in hot water, and also in boiling
glacial acetic acid. It reduces Fehling's solu-

tion when heated, and has been regarded as a
glucoside ; but although boiling with dilute acids

decomposes it, it does not appear tha:t any glu-

cose or other sugar is formed, the chief products
of the decomposition being parasaccharic acid

and a brownish resin called glycyrrhetin.

Glycyrrhizin is now more commonly regarded
as a tribasic organic acid, and the name "gly-
cyrrhizic acid" has been assigned to it. It has
the probable formula C,4H(aN0w, and forms
numerous salts, which mostly have a sweet
taste.

Glyoxal'ic Acid. See Glvoxylic Acid.

Glyox'aline, a substance having the chemi-
cal formula CiH.N;, and prepared by acting
slowly upon cold glyoxal with strong ammonia
in slight excess. Glycosine is thrown down as

a precipitate, and the filtrate, which contains
glyoxaline, is boiled with milk of lime (to expel
the ammonia), after which it is evaporated to a

syrupy consistency, treated with absolute alco-

hol, and filtered. The liquid so obtained is dis-

tilled, yielding pure glyoxaline in a crystalline

mass of dazzling whiteness. Glyoxaline melts at

192° F., and boils at 491° F. It is freely

soluble in water, alcohol, and ether, and has an
alkaline reaction. It acts as a base, and forms

salts. It is also the starting point for a series

of organic compounds of analogous composi-
glycollate and calcium oxalate.

Glyoxyl'ic or Glyoxalic Acid, an organic
acid having the formula H.CO.COOH, and ex-
isting in the unripe fruits of many plants. It

may be prepared (along with glyoxal) by ox-
idizing alcohol with nitric acid. It is a thick,

s\Tupy liquid having a specific gravity of about
1.3, and when allowed to stand over concen-
trated sulphuric acid it crystallizes in trimetric

prisms containing water. Glyoxylic acid is very
soluble in water, and can be distilled in a current
of steam. It is a monobasic acid, forming crys-

talline salts called glyoxylates. By oxidizing
agents it is converted into oxalic acid; by
nascent hydrogen it is reduced to glycoUic acid.

It has also the properties of an aldehyde, re-

ducing ammoniacal solutions of silver salts,

forming a metallic mirror; also unites with
alkaline bisulphites. Glyoxylic acid, when
boiled with excess of lime water, yields calcium
glycollate and calcium oxalate.

Gl3^'todon, the typical genus of the ex-
tinct glyptodontia, or tortoise-armadillos, of
South America. The back was covered by a
solid bony carapace, w'ithout any movable rings
such as the armadillo possesses, so that the ani-

mal was unable to roll up into a ball for pro-
tection ; but the tail was protected by a succes-
sion of overlapping bony rings, and the head
by a stout bony casque, while there was usually
more or less armor on the under side of the
body. The legs and feet were short and stout,

and had hoofs on the toes instead of claws. The
animal was 10 to 12 feet in length.

Gmeiner, John, American Roman Catholic
clergj-man: b. Barnau, Bavaria, 5 Dec. 1847.

He studied at St. Francis' Seminary, Milwau-
kee, Wis., was ordained priest in 1870, was
professor in the seminary, and later in St.

Thomas' Seminary, St. Paul, Minn. In 1899 he
became rector of St. Francis' Church, Buffalo,
Minn. In 1893 he addressed the World's Par-
liament of Religions at Chicago on "The Prim-
itive and Prospective Religious Unity of Man-
kind." His published writings include the
volumes: 'Modern Scientific "Views and Chris-
tian Doctrine Compared*; 'Emmanuel: the
Saviour of the World' ; 'Mediasval and ^Modern
Cosmologj'.

'

Gmelinite, mel'-i-nit (for Prof. Charles
Gmelin), a native hydrous silicate of aluminum,
calcium and sodium, crystallizing in the rhom-
bohedral system, usually with a hexagonal
aspect. It is colorless or white, often with
tinges of yellow, green or red, and transparent
to translucent, with a vitreous lustre. It is

brittle, with a hardness of 4.5 and a specific

gravity of about 2.1. It loses much of its water
of crystallization when heated in a closed tube,

and dissolves in hydrochloric acid, with sepa-
ration of ffee silica. Gmelinite occurs in the
Harz Mountains, in Cyprus, and in parts of
Italy and Ireland. It is also found at Cape
Blomidon and at other points along the coast of
Nova Scotia, and fine white crystals of it occur
at Bergen Hill, N. J. The mineral was formerly
called "hydrolite."

Gnadenhiitten, gna'den-hut-ten, Massacre
at. For the westward retreat of the Deia-
wares, and their partial conversion to Chris-
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tianity by the Moravians, see their name. In
1772 their Great Council settled the Christian
Indians on the Muskingum in three villages,

Salem, Schonbrunn, and Gnadcnhutten (Taber-
nacles of Grace), the latter being that of the
Delawares. Through the Revolution these In-
dians as a body took no part in warfare, quietly
cultivating their farms ; but some of the
younger ones joined the war-bands, which
forced the Moravian villages to give them sup-
plies and shelter. The whites were wrought up
to frenzy by their atrocities, in which they ac-
cused the Christian Indians of being secret
participants; and in 1781 a successful foray
against the hostiles was only prevented from in-

volving the Moravians by the efforts of Col.
Brodhead. But the first blow against them was
struck by the wild Indians and British. In the
fall of 1781 Capt. Matthew Elliott, under orders
from the British commandant at Detroit, with a
body of white rangers and a miscellaneous
horde of Indians from a half-dozen different
tribes, forced them to leave their villages, which
were half destroyed; the missionaries were taken
to Detroit, and the Christian Indians left on
the Sandusky plains, where the wild Indians
would have massacred them but for the English.
A few escaped and returned to the villages;
they were captured by the .Americans under
Williamson, and taken to Fort Pitt, whose com-
mandant, Gibson, their firm friend and at-
tempted protector, sent them back to the vil-

lages unharmed. During the winter the rest
suffered much from cold and hunger around
Sandusky, and by the spring of 1782 some 150
had returned to the villages. Meantime the
fiendish Indian outrages were going on ; the
borderers accused the Moravians of being privy
to them, and denounced Gibson and William-
son for letting them go; and after a woman and
child had been impaled alive by an Indian gang,
who afterward refreshed themselves among the
Moravians, the whites formed a party of near a
hundred under Williamson to exterminate the
latter. In March they gathered those in Salem
and Gnadcnluitlon inlo two houses at the latter— those at Schonbrunn had been warned and
escaped— under promises of good treatment: a
council was held, at which 18 protested again.st

the contemplated murder and withdrew, taking
an Indian lad with them ; the rest went in and
killed the 96 inmates, after the latter had prayed
and kissed each other farewell, only two other
boys escaping. The best men of the borders de-
nounced the cowardly butchery in unsparing
language.

Gnat, nat, a somewhat indefinite term ap-
plied to various forms of small two-winged flies,

especially those annoying to man and domestic
animals. In England mosquitoes are known as
"gnats," but in America the term is more re-
stricted to species of the genus Siiiiuliuiii,

known also as "buffalo gnats," "black-flies," and
"turkey gnats," or midges. One of the most re-
markable of these species on account of its

minute size is the so-called punk-y or "no see
urn" of northern woods. The buffalo gnat is

quite as bloodthirsty as the mosquito, but is

most annoying to domestic animals, including
poultry, which are frequently worried to death by
swarms of it. These gnats differ from mos-
quitoes in that they are diurnal, while the lat-

ter normally Ry by night. The larvae of most

of the gnats, with the exception of the gall and
fungus gnats (qq.v.), are aquatic and do no
harm in this stage. There is also a distinctive

form of gnats which occur throughout our
country, but reach their highest development in

the Gulf States. The common species are Jli/'-

pclatcs iiavipes and H. plcbejus, which in Flor-
ida occur in great numbers, and are the direct

cause of the disease "sore eye" which from time
to time becomes epidemic in the rural districts.

Gnat-catcher, or Gnat-snapper, any of
various little birds that snap up minute insects

on the wing. Specifically, in the United States,

a small bluish-gray flycatcher {GotioptUa
cccrulca), common from Maryland southward,
and noted for the exquisite finish of its soft,

lichen-covered nest, saddled upon a horizontal
tree-limb. See Maynard, 'Birds of Florida*

(1872).

Gnathobdellida, nath-ob-del'li-da, an order
of leeches (.q.v.), distinguished by the absence
of a proboscis.

Gneiss, nis, a metamorphic rock, consist-

ing of orthoclase, quartz, and mica. It is akin
to mica schist, but contains more orthoclase and
less mica ; it has the same components as gran-
ite, but is stratified or foliated. The geological

genesis of gneiss is obscure. One theory is that

gneiss is the result of the metamorphosis of
sedimentary rocks ; on this hypothesis gneiss is

closely related to conglomerate, which is a
mixture of sedimentary pebbles and fine grains
resulting from the action of water, while gneiss

owes its stratified form to other causes. In
some cases this sedimentary theory may hold,

but in others it is evident that gneiss is the pro-
duction of eruptive forces, occurring, as it does,

in purely igneous rocks. In the United States

gneiss, in the ordinary usage of the term, is

common, notably in New England and New
York, the strata running northeast and south-
west. It abounds in the mountains of central

and northwestern Europe and in the ranges of
South America. Gneiss is used as a building

stone and for flagging.

Gnome, no-ma (Gr. "judgment," "adage"),
a short, pithy saying, often expressed in figur-

ative language, containing a reflection, a prac-

tical observation, or a maxim. Gnomes are a
common form of early literature. In religious

literature the proverbs of Solomon, those of
Jesus, son of Sirach, and the sermon on the
mount, are examples. The Sasmundian Edda
has preserved excellent proverbs whose author-
ship is attributed to Odin. The word generally
connotes Greek maxims or monitions, and
Thcognis, Phocylides, and others, are called the

Gnomic poets, from their excellence in this

sententious manner of writing.

Gnome (nom) Owl, one of the burrowing
or "elf" owls of the American plaitis : specific-

ally, Glaucidium finoiiia.

Gnomes, in European folk-lore, spirits

which dwell in the interior of the earth, where
they watch over hidden treasure, and hence are

the patrons of miners. Ugliness is their appro-

priate quality, though the females, gnomides, are

beautiful. Among them all Rubezahl (Number-
nip) has obtained, by means of Musiius' popular

tales, the greatest celebrity in Gerniany. The
native country of these poetical beings is the

East, whence they were introduced into Europe
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between the middle of the isth and the begin-

ning of the l6th century by the cultivators of
cabalistic philosophy, Pico of Mirandola, Mar-
silius Ficinus, Paracelsus, Cardanus, and Reuch-
lin. The gnomes make a part of Pope's
machinery in the 'Rape of the Lock.*

Gnomon, no'mon, an astronomical instru-

ment for measuring the altitudes and declina-

tions of the sun and stars. It is usually a pillar

or pyramid, erected upon level ground or on a
pavement, and is especially used for making the
more important observations. Many have pre-
ferred it to the smaller quadrants, both as more
accurate and more easily made and applied.

The most ancient observation of this kind extant
is that made by Pytheas, in the time of Alex-
ander the Great, at Marseilles, where he found
the height of the gnomon was in proportion to
the meridian shadow at the summer solstice, as
213/4 to 600. This method of observation was
by no means accurate in ancient times, since
observers did not take into account the sun's

parallax, which makes his apparent altitude less

than it would be if the gnomon were placed at

the centre of the earth ; they also neglected re-

fraction, by which the apparent height of the
sun is somev/hat increased ; and made their cal-

culations as if the shadows were terminated by
a ray coming from the sun's centre; whereas it

is bounded by one coming from the upper edge
of his limb. These errors, however, may be
easily allowed for ; and, when this has been done,
the ancient observations are generally found to

coincide nearly with those of the moderns.
Gnomon, in geometry, is the space included

between the lines forming two similar parallelo-
grams usually squares, of which the smaller is

inscribed within the larger, so as to have one
angle in each common to both. For the gnomon
of a dial see Dml.

Gnossus. See Cnossus.

Gnosticism, nos'ti-sizm (Gr. t^iSo-cs, know-
ledge; •yvua-TiiiS!, devoted to knowledge), the
teaching of various sects in the first Chris-
tian century, who hovered on the border-
land between Christianity and heathen thought.
The systems they founded attempted to grapple
with the most profound problems of philosophy,
such as the creation of the world and the origin
of evil. They taught that a series of divine
emanations connected the Supreme Being with
the visible universe: that human nature was
dual, and that the acts of tlie body had no in-

fluence on the spirit. They blent their ideas of
Christian truth with pagan and Jewish elements,
or even with those received from the common
belief in magic. They taught that the earthly
life of Christ was unreal, that is, he was a
phantom and incorporeal, and they held that
knowledge (yfCcns) as they possessed it, was
superior to faith.

Thus there was a general tendency to trace
the same religious idea through different
mythologies (which were held to be the popular
expression of religious ideas originally re-
vealed), and the new religion which aimed at

the redemption of the whole world was eagerly
seized on as the embodiment of their unifying
principle. Christianity was believed to be the
full revelation of the deeper truth embedded in
all the nature-religions. By adapting their pre-
sentation of Christianity to the form of the

ancient mysteries the Gnostic teachers the more
easily fastened themselves upon the Christian
congregations, and succeeded in taking up a

position within them as specially initiated per-

sons, for which they found a natural support in

the prevalent ascetic views and the powerful in-

fluence of free prophecy. But these were in

time forced to separate themselves, and form
sects, whose great diversity becoming the more
apparent greatly counteracted the influence of

the Gnostic leaven in the Christian communi-
ties. To maintain their theories in the face of

the traditional doctrine of the churches they had
recourse to the sources of that doctrine. They
claimed to have special traditions from certain

of Christ's disciples, and applied their exegetical

skill to the allegorical interpretation of the writ-

ten monuments of the apostolic age. Marcion
(about 150), believing himself to be a consistent

follower of Paul, rejected the authority of the
earliest apostles, as well as the gospels ema-
nating from the circles of their influence, and
professed to hold "the gospel" known to Paul
only. His collection of 10 epistles of Paul was
the first attempt to fix the canon of the apostolic

Scriptures. Such arbitrary treatment of the
Scriptures led the Church to resort to a more
through study of the historical tradition. In
the struggle with Gnosticism it obtained a firm
hold of the principle that that alone is to be
held true Christianity which can be shown to
be historically derived from Christ and his

apostles, and it found the only means to check
the license of Gnostic speculation in the de-
velopment of a Christian theology in accord-
ance with the positive character of historical

Christianity.

The general principles of Gnostic thought
may be here summarized, as fuller accounts of
the principal schools are given under their own
names or under those of their founders. For
the practical doctrine of the redemption of
men's souls from sin by Jesus Christ the Gnos-
tics substituted a speculative doctrine of the re-

demption of the human spirit from matter by re-

ligious knowledge. The realistic eschatology of
the primitive Church they entirely set aside.

The evangelic element in their teaching was
obscured by a cloud of heathen mythologies and
philosophic subtleties. The Divine Demiurgos
and Lawgiver of the Old Testament was dis-

tinguished from the Supreme Being, and the
Hebrew idea of creation was superseded by that

of a continuous process of emanations from the
divine first cause. The present world was be-
lieved to be the result of a catastrophe in which
the spirit fell under the power of matter, or of
an original destiny that powers hostile to God
should bring into existence a world in which
the spirit born of God should be held in un-
willing estrangement from him. All the Gnostic
systems are more or less dualistic. In these
dualistic theories a philosophical foundation was
secured which was by the Gnostics developed
to an extreme. The highest duty of man was to

become united to the First Source of Spirit

through gnosis and the absolute alienation of
the human spirit from the body. Others, like

Carpocrates and his son Epiphanes, expressed
their contempt for the flesh and the ordinances
of the Demiurgos in unbridled license. The
contrasts of the flesh and the spirit and of the
world and the kingdom of God are interpreted
as the physical conflict of vast cosmic forces.
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and are thereby stripped of their moral and re-

Hgious significance. Tlie intervention of Christ
is the crisis, not only of the religious history of
mankind, but of the whole development of the
universe. As the final and perfect .lion he is

distinguished from his visible manifestation.
This is held to be (i) a real human life

with which he was connected for a time, or (2)
a heavenly or "psychical" creation, or (3) a
mere phantasm. Men are divided into two
classes : the Pneumatic or "spiritual," who are
constitutionally receptive of Christ's revelation
and life everlasting, and the Hylic or "material,"

who are doomed to perish. Valentinians and
others add a third, or intermediate class, the
Psychical, or men of "soul," who are not capa-
ble of apprehending a divine revelation, but
only of the popular faith (fiistis), yet thereby
may attain to a degree of knowledge and salva-
tion.

The <Pistis Sophia,' edited by Schwartze
and Petermann (Berlin 1853), is the only
Gnostic work that has come down to us
in a complete form, except those apocryphal
Gospels and Acts of the Apostles which show a
Gnostic tendency. Talian's 'Diatcssaron' was
used in the Syrian Church down to the 5th cen-
tury. The Gnostic Bardesnnes of Edessa, one
of the last of the Syrian Gnostics, was the
founder of Syrian hymnology. See Mansell,
'Gnostic Heresies' ; Ncandcr, 'Genetische Ent-
wickelung der vornehmsten gnostischen Sys-
teme' (1818); Moller, 'Kirchengeschichte,'
Vol. I. (1889); Renan, "Origines du Christian-
isme'; King, 'The Gnostics and their Remains*
(1887).

Gnostics, a religious philosophical sect,

who boasted of a deeper insight into the origin
of the world, and of the evil in the world, than
the human understanding, so long as it remains
in equilibrium, can deem admissible, or even
possible. Simon the magician, of whom Luke
speaks in the Acts of the Apostles, was the first

among them. Even in his dogmas we discover
the traces of ideas which were common to all

the Gnostics. They may be reduced to the fol-

lowing principal heads : The world and the
human race were created out of matter by one
feon, called the demiurge, or, according to the
later systems of the Gnostics, by several seons
and angels. The aeons made the bodies and the
sensual soul of man (scusoriiiDi. /'sychc) of this

matter; hence the origin of evil in man. God
gave man the rational soul ; hence the constant
struggle of reason with sense. What are called
gods by men (for instance, Jehovah, the God of
the Jews), they say, are merely such jeons or
creators, under whose dominion man became
more and more wicked and miserable. To de-
stroy the power of these creators, and to free
man from the power of matter, God sent the
rnost exalted of all aeons, to which character
Simon first made pretension ; he was followed
in these pretensions by Menander, a Samaritan,
the most celebrated of his scholars, who, toward
the end of the ist century, founded a sect at
Antioch in Syria. Simon and Menander were
enemies to Christianity. Cerinthus, a Jew, of
whom John the Evangelist seems to have had
some knowledge, combined these reveries with
the doctrines of Christianity, and maintained
that the most elevated seon, sent by God for the
salvation of man, was Christ, who had descended

upon Jesus, a Jew, in the form of a dove, and
through him revealed the doctrines of Chris-
tianity. In the 2d century, during the reign of
Hadrian and both the Anlonincs, these princi-

ples were adopted by certain Christian philos-
ophers, who are more particularly known under
the name of Gnostics, and still further refined,

extended, and systematized. Saturninus, a
Syrian, speaks of an unknown supreme God,
who had generated many angels and powers

;

seven of these aeons were, according to him,
creators of the world, and soon fell from God

;

one of them, the God of the Jews, had seduced
man to him, whence originated the diflfcrence

between good and bad men, Saturninus also
calls Christ the Saviour sent by God, and the
Son of God; but the opinion that Christ was not
actually born, and had not a real human body,
but only an incorporeal image, is peculiar to
him, on which account his followers and other
later Gnostics who agreed with him in this

respect were called Doccta (from Greek SoKeTr,

to seem) and Phaiilasiasts. The system of
Carpocrates, an Alexandrian, who also flour-
ished during the reign of Hadrian, was
distinguished from the one which we have
just described in this respect only, that he con-
sidered Christ as a mere man, whose purer and
more powerful soul had more accurately remem-
bered what it had seen with God before its

union with the body. The fathers of the
Church, Clement of Alexandria, Irenaeus, Euse-
bius and Epiphanius, from whom, in general,
we derive all our information concerning the
Gnostics, accuse the moral system of Carpo-
crates of destroying all distinctions between
good and evil, and inculcating an unlimited in-

dulgence of the sensual appetites. Certain it is

that his followers practised the most detestable
vices, and were the cause •

' many of the calum-
nies of the heathen writers concerning the Chris-
tians of this century. The Valentinian party,

which rose toward the middle of the 2d cen-
tury in Rome, and especially in Cyprus, and
which was distinguished by its austere manners,
was the most numerous of all the Gnostic sects,

and contiinud until after the commencement of
the 4th century. Marcion of Sinope, and Cerdo,
a Syrian, renounced many of the absurdities of
the earlier Gnostics, and formed a regular sys-

tem, the characteristic of which was the rejec-

tion of the Old Testament. Bardesanes,
a Syrian, and Hermogenes, an African, who,
in the reign of the Emperor Commodus,
apostatized from Christianity and established

sects, bordered, in their hypotheses concerning
the origin of good and evil, upon Gnosticism.
On the whole, when we take into consideration
the philosophical tendency of that age, the pas-

sion for the marvelous that had taken possession
of the effeminate nations of the Roman empire,

and the custom of pretending to a deeper in-

sight into the secrets of nature and the divinity,

it is not to be wondered at that a religious phi-

losophy which adopted the most brilliant parts

of Platonism, and which afforded nourishment
alike to the imagination and to the vanity 01

secret wisdom, should have met with such uni-

versal success. By the austerity of its precepts,

and its care for the well-being of the soul, it

even prepossessed good men in its favor. The
Gnostics were the Pietists of the .id and 4th

centuries. The Roman Catholic Church took
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occasion from their heresy to give greater pre-

cision to the articles of the orthodox faith.

There have been no Gnostic sects since the 5th

century ; but many of the principles of their sys-

tem of emanations reappear in later philosoph-

ical systems, drawn from the same sources as

theirs. Plato's lively representation had given

to the idea of the Godhead something substan-

tial, which the Gnostics transferred to their

aeons; and Leibnitz's 'Effulgurations of God,'
Ploucquet's 'Real Presentations of God,' St.

Martin's 'Pictures and Mirrors,' and the like,

as well as the Gnostic ^eons. are a proof that

the essays of the human understatiding to ex-
plain the creation and the origin of imperfect
beings from the perfect always end in similar

results. See Gnosticism.

Gnu, nu, a Hottentot name of one of the
two species of wildebeest. The wildebeests are
African antelopes, forming the genus Conno-
chetcs. The white-tailed gnu or "horned horse"
(C gnu) resembles, in form, partly the horse,

partly the buffalo, and partly the stag. It is as
large as a middle-sized horse, and its neck is

adorned with a stiff erect mane. On the fore-

head the face is covered with an oblong tuft of
stiff black hairs, turned upward. Beneath the
lower jaw is also a thick, shaggy beard. The
legs are long, and elegantly formed, like those
of the stag; the space between the fore-legs is

covered with long bushy hair. The tail is long
and white. The horns are rough, and are en-
larged at their base like those of the buffalo

;

they spring from the hinder part of the head,
and, after bending forward beyond the eye, turn
suddenly upward. Both sexes are furnished
with these appendages. In the young animal
they are perfectly straight, acquiring their flex-

ure as the animal grows older. The gnu is

affected by the sight of scarlet, like the buffalo
or bull. When irritated, it expresses its re-

sentment by plunging, curveting, tearing the
ground with its hoofs, and butting with its

head. The flesh is juicy, agreeable, and nour-
ishing. This animal was formerly widespread
and numerous, roving in small bands with
zebras, etc. ; but it is now nearly or quite ex-
tinct.

Another species, whose habitat was north of
the Zambesi, has still escaped extirpation in the
interior. It is named C. tauriiia. and has no
long hair in front between the fore-legs ; there
are dark stripes on the sides, and the tail is

shorter and black. Consult: Bryden, '\ature
and Sport iri South Africa' (London 1897) ;

Millais, 'A Breath from the Veldt' (1895) ; and
the writings of South African sportsmen travel-

ers from Gordon-Gumming (1850) onward.

Goa, a Tibetan gazelle.

Goa Powder, a substance found in the

wood of the A)idira araroba, a leguminous tree

growing in Brazil and the West Indies. It de-

rives its name from Goa, a Portuguese colony
on the southwest coast of British India, to

which it was imported from Bahia for the first

time in 1852. It has a bitter taste, is consid-

ered efficacious in certain skin diseases, and is

used in the preparation of chrysarobin.

Goajira, go-a-he'ra, a peninsula in Colom-
bia, which forms the most northerly point of

South America. It lies v/est from the Gulf of

Maracaibo, or Venezuela, and run.^ northeast

from the Sierra Nevada de Santa Marta to the

volcanic Sierra Macuira, which forms its apex,

rising to a height of 2,800 feet. The coast is

edged with sandbanks, but there is good an-

chorage at Bahia Honda. Its exports are dye-
wood, dividivi, pearls, and wood for cabinet
work. Up to 1891 Venezuela laid claim to the

peninsula, which in that year was formally ceded
to Colombia.

Goajiros, go-a-he'ros, an Indian tribe in-

habiting the peninsula of Goajira (q.v.). They
are reckoned at 25.OCO souls, are subdivided into

numberless septs or clans, and for the most part

are nomadic, but cultivate the soil and keep
flocks and herds (sheep, goats, horned cattle,

horses and asses). They also trade in dividivi

and fine woods. They are good horsemen, and
warriors, arming themselves with bow and poi-

soned arrows, and are also expert in the use of
firearms. They are of fine physical build, espe-
cially the women, who are held in high esteem.
They wear little clothing, but paint their bodies,
and love fine harnesses for their horses. The
Roman Catholic mission has been very success-
ful in evangelizing them. Their language is a
branch of the Arowak and Maipure group, and
connects them ethnologically with the aborigines
of the Bolivian Andes, and the plains of the
Mahaica and Surinam rivers.

Goat. There is probably no other species,
of domestic animal that is so widely distributed

over the earth as the goat, not excepting the
horse, or the cow, or the sheep, yet there is

none of them concerning which we have so little

scientific information. We are told, however,
that there are 10 species of wild goats, all but

one of which (the Rocky Mountain goat) are
confined to Europe and the Himalaya Moun-
tains. These 10 species are divided into two
groups— the ibe.xes and the goats proper. The
ibexes are composed of two sub-species— Capra
falconer! and Capra cegagrus. The C. ccgagrus

is the Paseng, or Bezoar goat, or wild goat, of
Persia, and is the progenitor of C. hircus,

through which are descended all of the domestic
goats of all countries. These are numerous in

kind and variable in characteristics. Of these

only the Angora and the Cashmere breeds and
the several breeds of milch goats are of special

economic importance, and these only will be

treated here.

The Augora Goat.—The history and develop-

ment of the Angora goat can not be traced to

the beginning, but there is evidence that it be-

longed to a distinctive breed even in the days

of Abraham. So far as can be stated definitely

at this time, this breed is a native of the vilayet

of Angora, in Asia Minor. The capital of the

vilayet is Angora, or Eugurieh, the ancient city

of Ancyra, where it is believed that the Apostle

Paul established one of the western Christian

Churches.
The geographical distribution of this breed

is not extensive, their raising as an industry

being confined to Turkey in Asia, South .\frica,

and the United States. They have been trans-

planted to many of the European countries, but

without successful result. Australia has had a

small number for 50 years, but it is only at the

present time that a strong effort is being made
to build uo an industry of importance there.
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A few Angoias are thriving in Canada and ex-

periments are being conducted with them in

Porto Rico and Cuba. Approximately stated,

there are 3,700,000 n{ these goats in Turkey,

5,000,000 in South Africa, and 800,000 in the

United Stales. At this time they may be found

in every State and Territory, including Alaska.

Angoras were introduced into the United

States from Asia Minor in 1849 by Dr. James
B. Davis, of Columbia, S. C. There were nine

goats in this importation, and at that time and
for several years later they were regarded as be-

longing to the Cashmere breed, but one only was
a Cashmere, while the remaining eight were An-
goras. Several other importations, usually in

small lots, have been made from Asia Minor
and South Africa. For ten years previous to the
outbreak of the Civil War considerable effort

was made to exploit this proposed new addition

to the animal husbandry of the country, but
this failed for various causes, and for many
years after the war it seemed that the Angora
goats were to prove an absolute failure here.

The war had scattered or destroyed nearly all

that were in the Eastern and Southern States,

but a few that had found their way to Cali-
fornia and the Southwest increased rapidly in

numbers by crossing upon the long-haired Mex-
ican goats. The rcdivivus of the industry came
about the year 1900, when it was discovered that
this country not only had the mills to consume
«ll of the mohair of domestic production, but
was also importing over a million pounds an-
nually. The organization in the same year of
the breeders into a registry and fair association
gave to the industry its first impetus ; and
then the government assisted largely in ex-
ploiting the qualities of the animals. About
this time, too, the ability of goats for de-
stroying brushwood became widely known.
These two leading features have tended to bring
about a rapid growth of the industry.

The Angora goat is small, weighing gener-
ally from 60 In 100 pounds, although many may
be found in the United States that weigh as

much as 140 pounds, and occasionally one much
heavier than this. Males and females alike have
horns and beards, except that in rare instances
one without horns may be seen. The horns of
the male grow to a length of 18 to 20 inches
and turn upward, outward, and backward, while
those of the female, which grow to a length
of 8 to ID inches, grow upward and point back-
ward with only a slight inclination to twist.

The ears are usually medium long and pendant,
but there are frequent specimens having cars
that are short, pointed, and pricked. Except
in rare instances, the fleece is pure white, grow-
ing to an annual length of 10 inches and cover-
ing the entire body dow'n to the knees and
hocks. There is no goat odor with this breed
except with the bucks at rutting time. The
Angora usually has one kid at a birth ; two are
not uncommon, and three are seldom dropped.

Tlie uses of the Angora goat in the United
States are three: (i) For the production of
mohair (see Mohair)

; (2) for the production
of meat; and (3) for the destruction of brush-
wood and weeds. It is used rarely as a milch
animal, owing to the uncertain quantity of milk
which it yields.

The uses of mohair arc many already and
new ones are being invented frequently, so that

there fias been a constant and increasing de-
mand for this product, with no indication that
the supply will ever equal the demand. This
feature of the industry is elaborated under the
head of Moii.mr. The natural result of the
many u.ses of this staple has been an increase
in the number of goats and the breeding of
animals of better quality. The average weight
of the fleece at this time is about 3 pounds, but
there are many animals of exceptional merit that
will yield 12 pounds and even more and occasion-
ally a flock that will average S pounds per
head. A few more years of careful breeding
will very likely increase the average per head
for the whole country to 5 or 6 pounds. Within
the last four or five years, during which time
there has been intelligent effort made to in-

crease the quantity of the fleece, there has
been marked improvement, and the weight of
the average fleece has probably gained 40 per
cent. The future should show even better re-
sults. The goats yield heavier fleeces in the
colder parts of the country than in the warmer
sections; and those animals taken from the
southwestern States to the northern part of
the United States show an increase the first

year.

The Angora is the only one of the numerous
breeds of goats that yields a carcass that is

edible at all ages. The Angora kids, like those
of other breeds of goats, are considered a deli-

cacy, and the mature animal is free from the
strong taste that is characteristic of other
breeds. The size, shape, and quality of the An-
gora carcass make it to resemble so much that
of the sheep that the packers slaughter large
numbers of the low grade Angoras and sell

them as sheep mutton. A peculiarity of Angora
mutton is that it requires a longer time for
cooking than does sheep mutton. In the south-
western part of the country, especially on the
large ranches, where it is difficult to keep meat
fresh, many grade Angoras are slaughtered for
food ; but in other parts of the country, where
the animals are usually of high grade, they
are not generally slaughtered, being regarded
as of more value for mohair production.

The predilection of goats for brushwood and
weeds is characteristic of all breeds, but the
Angoras are employed principally for this use
becau.se they are able to produce a marketable
fleece at the same time they are cleaning up the
land. In many parts of the United States
they are regarded as of more value for clearing
brushland than as mohair producers. This is

especially true where the land cleared is suit-

able for raising large crops or growing vigor-
ous orchards. The total area of land so cleared
of brushwood by these goats aggregates many
thousands of acres, and their work is done in a

most satisfactory manner. The goats first eat

every twig and leaf within their reach while
standing on their hind legs, seldom making any
choice as to species of tree, and later, if not
given new pasture, will peel the bark from
the saplings. If they are again placed upon
land the second year, so that they may de-
stroy the sprouts that put out from the stumps,
their work will be completed, for the stump
and roots then die. As the brushwood and
weeds are destroyed and the sunlight thus per-

mitted to reach the soil, the grass, if any variety

is indigenous to the locality, will soon be
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observed to spring iip and thereupon spread
rapidly. Where a good variety is not indigenous,

a common practice is to sow the seed.

This method insures a grass pasture sooner
than depending upon the natural grasses

and their natural distribution over the cleared
area. The goats prefer browsing upon the
brushwood to feeding upon the most luscious
grasses and clovers and will give the latter

very little attention if there is enough of the
former to satisfy their hunger. Their presence
upon the soil and their indirect assistance in

producing the pasture do not make the grass
objectionable in any way to horses, cattle or
sheep. It should be stated, however, that goats
will thrive upon grass and clover if it becomes
necessary, and there is no better rough feed
for them in winter than clover hay.

The Cashmere goat flourishes in Kashmir, in

India, whence it receives its name, and in Tibet.
Its color is usually white, and in many other
ways it resembles the Angora ; but its heavier
and outer coat is coarse and not of economic
value. Its under coat, called pashm, is very fine

and light in weight, and brings very high prices.
The amount of pashm produced by each goat
annually is between two and three ounces.
Most of this fibre is secured by combing the
anirnals when it loosens from the skin, but a
considerable amount is picked from the bushes
where the animals have rubbed in an effort to
remove the sloughing hair. The famous Cash-
mere shawls, which, a half century and more ago
sold at $100 to $2,000, were made of pashm.
Dr. Davis brought one Cashme»e doe to the
United States with his Angora flock in 1849; a
tuck of this breed died on the voyage. Nine
others came in the Brewer importation about
1858. The Cashmeres appeared not to be able
to survive the climatic conditions to which they
were subjected here, and at this time there is

probably not a single specimen in this country.
It is not known to the public whether any pashm
finds its way to America in the raw state, but
it is not likely that it does.

Milcli Goats.—No one has attempted to state
liow many breeds of milch goats there are in the
world ; one writer says that there are no less

than 16 in Switzerland. They are found in their
pure state in all European and Asiatic countries
and in several of the countries of northern
Africa. Specimens of good milking qualities
are numerous in South Africa and Australasia,
and a very few may be found in the United
States. Probably the deepest milker among all

breeds is the Nubian, but it is suited to very
warm climates onh-. With reference to their
adaptabilit)- to our climate and soil, the follow-
ing are probably of about equal merit : Toggen-
lurg and Saanen of Switzerland, Maltese of
Malta, and the Syrian of Palestine. Nearly all

of the Swiss breeds are excellent, and also
some of those of France and Spain.

In May 1904 there was an importation of 26
Toggenburg and Saanen goats into the United
States, and at this time they are thriving well
in Massachusetts, New York, New Jersey, and
Maryland. So far as any records show, these
are the only goats of pure blood that have been
received, except four that came in 1893. which
did not thrive well : but it is believed that a few
kids of Italian goats have been brought here
by immigrant families from Italy, and that these
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have matured and been crossed with the com-
mon goats that are usually found in the suburbs
of the large cities, thus lending something of
their milk characteristics to these latter goats.
It is not difficult to find good milkers among
these common goats.
A good milch goat should have the same

leading characteristics that are possessed by a
milch cow. The goat should be level on the
back, with slightly dropping hips ; the hair,
whether long or short, should be kept trimmed
close on the udder; the udder should have a
shriveled appearance immediately after milking,
and the teats should be long and slim.

Milch goats are prolific, seldom having fewer
than two kids at a birth, and sometimes four of
them. If not restrained they will breed three
times in two years.

The quantity of milk that they give varies;
a goat that will give two quarts of milk daily
for six months is a good milker, but there are
many of the best breeds that will yield four
quarts a day with a lactation period of six to
nine months. Thus it will be seen that, when
body weight is considered, the goat is a larger
producer of milk than the cow. The milk has a
slightly different taste from that of the cow

;

the strong, acrid taste so often noted by those
who have drunk it is due to unclean methods
of milking. If the milk is drawn perfectly clean
and kept clean, it does not have either taste or
smell that is offensive. It is highly regarded in
the Old World for its health-giving properties
and as a food for children. It is used quite
largely in the hospitals in the Swiss and French
Alps for tuberculous patients and for those suf-
fering from stomach troubles. The advocates
of a milch goat industry in the United States
base their arguments principally upon the health-
fulness of the miik, although a large use of the
goats by the poor in the suburbs of the great
cities and in mining districts, it is believed,
would prove very economical as well as health-
ful. Tuberculosis is seldom found in goats,
and therefore the germs of the disease, which
may be found in the milk of a very large per-
centage of cows, has never been reported in
goat's milk. This fact gives to this milk its
highest recommendation.

Kids that are not to be kept for breeding
are disposed of for slaughter, and there is a
good demand for them among certain classes in
the large cities. The flesh is exceedingly deli-
cate, and nothing but the prejudice of people
against a matter which they have not tested
prevents a larger production and consumption of
kids. The kids should be from one to two
months old when slaughtered, as after two
months the flesh begins to grow tougher and
stronger.

Common Goats.—According to the census
report of 1900, there are over 1,000,000 common
goats— that is, goats of no special line of
breeding— in the United States. They can
hardly be referred to as an industry, for they
have thrived and increased in numbers in spite
of neglect. They have been useful in an inci-
dental manner only. A considerable number
are used as pets for children, and occasionally
a fair milker is found among them. Since the
Angoras have demonstrated the' ability of the
goat to destroy brushwood, the common goats
have been brought together in flocks in some
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localities and there employed also as brush de-

stroyers. The greater number of common goats

are simply tolerated.

Goal-skins.—During the fiscal year of 1904

the United States paid to foreign countries

$25,962,620 for goat-skins, not including $4,636,-

213 paid for gloves, a large part of which was
for kid gloves. These importations have been

increasing in value annually because of the in-

creased use of goat-skin leather in this country.

Tliese imports come chiefly from British India,

Mexico, Germany, Russia, and Brazil. With
this large expenditure for goat-skins, many per-

sons have thought that the goat-skin industry

ought to be developed in the United States, since

we have here all that is desirable in the way of

climatic, soil, and market conditions ; but a re-

cent investigation by an authority in the govern-

ment service shows that the United States can

not compete for this business, for the reason

that in all of the countries where the skins are

produced in large quantities the wages of goat-

herds is a mere pittance, and the carcass, how-
ever poor, is consumed for food. These two
features preclude a goat-skin industry in this

country. However, in connection with the

milch goat industry there will be a considerable

number of skins, and the prices paid are large

enough to pay for caring for them. Goat-.skins

are used in the manufacture of shoes, gloves,

music rolls, morocco for book bindings, etc.

The skin of the Angora goat is used as rugs

and robes with the hair intact, and also for

children's muffs, capes, and for boas for ladies.

The leather, like that from all skins having long

hair, is not suitable for shoes or fine gloves, but

is used largely for workmen's gloves and mo-
rocco.

The government, through the Department of

Agriculture, has been lending encouragement to

the goat industry in all its phases, and its pub-

lications on this subject are sent free to all

applicants.
George Favette Thompson,

Bun-ail of Animal Industry, Washington, D. C.

Goat-antelope, a term applied to certain

small mountain-climbing ruminants, which in

structure and habits are intermediate between
typical goats and antelopes. Such are the white

goat of the Rocky Mountains ; the chamois of

Europe : and the gorals, serows, etc., of the

Himalayan and other Oriental mountain regions.

For description see their English names.

Goat-fish, one of the gaudy and edible

fishes, allied to the surmullets, of the genus
i'l'cncus, which abound in the West Indies and
Gulf of Mexico, and take their popular name
from a fancied likeness of their bearded profile

to a goat's. There are several species. The
English sometimes call their filefish (q.v.) by
this name.

Goat Island, (i) an island in the Niagara
River which separates the Horseshoe and .Amer-

ican falls. (2) A large island in San Francisco
Bay, where there is a lighthouse and govern-
ment station.

Goat-louse, a parasite living in the hair of

goats. It is a biting louse of the genus Tricho-

dectcs. and that which infests the Angora goats

(T. linihatus) is often troublesome. Various
species occur in various parts of the world.

Goat-moth, a large European malodorous
moth {Cossus lignifcrda), whose caterpillar,

the "auger-worm," feeds upon decayed wood,
boring a tunnel at the end of which, after three

years of growth, it forms a cocoon of chips

gummed together by a secretion, and transforms
within it.

Goatsbeard, a small rosaceous plant of
.-Vmerican woodlands (WndiCHj arH»ifM.t), closely

allied to spir.xa, with minute white flowers in

dense panicles blooming in June, in rich woods
of the Mississippi valley; and also on the

northern Pacific coast and in Europe and .\sia.

Tlie name is also given to a saxifrage (Astilbe

bitcrnata), and to dandelions of the genus
Adofiogon and some other plants.

Goatsuckers, a family of birds, defined
under Caf'riniulgidcr, so erroneously named that

the term should be abandoned. See Nightjar;
NiGHTHAWK ; Whippookwill, etc.

Gobat, go-b;i'. Samuel, English missionary:
b. Bern, Switzerland, 26 Jan. ijyo; d. Jerusalem
12 May 1879. After completing a course in

Oriental languages in the Mission House at

Basel, he became a missionary, going to Abys-
sinia in 1826 for the English Church Missionary
Society. In 1829 he had reached Gondar, but
in 1832, upon the outbreak of war in that part

of the country, he returned to England. In 1834

he made another journey to the same country,

but owing to illness again had to go home. In

1839 he was sent to ^Ialta, where he translated

the Bible into .Arabic, and in 1845 was appointed

a director of^ the Protestant College. In 1846
Friedrich Wilhelm IV. of Prussia placed him in

charge of the See of Jerusalem, an appointment
which he held until his death. It was in the

orphan schools and hospitals of Jerusalem,
Nazareth, and other cities of Palestine that he
did his greatest missionarj' work. He wrote:
'A Journal of Three Years in .Abyssinia* (1847).

Gobelin (gob-Ian) Manufactory, a tapestry
manufactory at Paris, established by Colbert in

1667. The Gobelin tapestries excel everything
of the kind in Europe. Many celebrated paint-

ings of the Italian, French, and Spanish schools
have, in the most marvelous manner, been trans-

ferred to tapestry. Among the more celebrated

of these may be mentioned the portrait of Louis
XIV., by Rigaud (the original of which is in

the Louvre) ; 'The Assumption* of Titian, a
large work, 23 feet in height ; a head by Nicholas
Poussin, copied by Marie Gilbert, etc. The
first two of these are to be seen in the Gobelin
Gallery. All are characterized by splendor of
coloring and delicacy of execution. The estab-

lishment is now carried on at the expense of

the government.

Gobi, go'bc. Desert of, China, the Shamo,
or "sand-sea" of the Chinese, an immense tract

of desert country, occupying nearly the centre of

the high tableland of eastern Asia, between
lat. 35° and 45° N., and Ion. 90° and 110° E.,

and extending over a large portion of Mongolia
and Chinese Turkestan. Its length is probably

about 1,800 miles: mean breadth, between 350
and 400 miles : area, 300.000 square miles. Its

general elevation is over 4.000 feet above sea-

level. The East Gobi is occupied by different

tribes of the Mongolian race, who have numer-
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ous herds of camels, horses, and sheep. In the

West Gobi are some nomadic tribes of the Tar-
tar race. This tract is supposed at one time to

have been a great inland sea.

Gobin, Hillary Asbury, American educa-
tor; b. Terre Haute, Ind., 25 March 1842. In

1862-5 he was in the Union army, was gradu-

ated from Indiana Asbury College (the present

De Pauw University) in 1870, was admitted a

licensed preacher of the Northwest Indiana con-

ference of the Methodist Episcopal Church, and

held various pastorates in Indiana. In 1880-6

he was professor of the Greek language and lit-

erature at De Pauw, in 1886-90 president of

Baker University (Baldwin, Kan.), in 1890 be-

came dean of the theological faculty at De Pauw.
He was elected president of De Pauw in 1896.

His writings comprise articles and reviews in

religious and secular periodicals.

Gobineau, go-be-no', Joseph Arthur, Count
de, French diplomat and author: b. Bordeaux
1816; d. Paris 17 Oct. 1882. He served in the

French diplomatic corps in the various capitals

of Europe, at Athens in 1868. at Rio Janeiro.

South America, and at Stockholm. Chief

among his writings are: 'Troi ans en Asie'

(1859) ; <Les religiones et les philosophies dans

I'Asie centrale' (1865); 'Historic des Perses'

(1869), etc.

Goblet, go-bla', Albert Joseph, Belgian
soldier and statesman: b. Tournai 1790; d. 1873.

He participated in the battle of Waterloo, and
after the Revolution became minister of war,
remaining in that position until he was made
minister of foreign affairs in 1832. In 1837 he
was appointed ambassador of Spain, a post he
held for two years, and it was then that the

title of Count d'Alviella was bestowed upon him
by the Queen of Spain. In 1843 he was again
appointed minister of foreign affairs and for

two years in this capacity, his influence on all

public matters was felt to a marked degree. He
also planned the fortifications along the frontier

of northern Belgium, and e.xtended those already
built around Antwerp. He wrote: 'Des cinq
grandes puissances de I'Europe dans leurs rap-

ports politiques et militaires avec la Belgique'

(1863) ; 'Di.x-huit mois de politique' (1865). etc.

Goblet, D'Alviella, Eugene, Count, Belgian
archsologist and religious historian; b. 1846.

He became professor of the history of religions

at the University of Brussels, afterward being
elected a Liberal member of the Belgian Cham-
ber of Deputies. In 1892 he was elected to the

Senate. After traveling through the Sahara
Desert he began his writings, the more impor-
tant of which are: 'Sahara and Lapland'

(1875); 'Inde et Himalaya'; 'The Contem-
porary Evolution of Religious Thought in Eng-
land. America, and India' (1885) ; 'The Mi-
gration of Symbols' (1894) ; and 'Ceque ITnde

doit a la Grece' (1897).

Goblet, Rene, re-na go-bla, French states-

man ; b. Aire-sur-la-Lys, 26 Nov. 1828 ; d.

Paris, 13 Sept. 1905. He practised law at

Amiens, and entering in 1871 the National As-

sembly, identified himself with the left Repub-

lican group, and became known as an orator,

particularly through his part in the discussion

respecting the revision of the pension-list for

officials under the empire. In 1882 he became
minister of the interior, in 1884 of education, and
in 1885 of education and public worship. Prime
minister in 1886-7, he was minister of foreign
affairs in 1888-9, was elected senator in 1891,

and sat in the Chamber of Deputies as a Radical
in 1893-6.

Goby, go'bi, any one of the 400 spe-

cies of fishes belonging to the family Gobiidce.

They are small carnivorous animals, occurring
chiefly on the bottoms of tropical seas and ponds.
Most of the species have the ventral fins united
into a sucking disk. Most interesting of the

gobies are the mud-skippers (Pcriophthalmus)
of the western Pacific, which hop about the

shores by aid of their pectoral fins, feeding upon
insects and naked mollusks. Many of the
gobies make nests for their eggs.

God, the Supreme Being, the First Cause,
and as considered nowadays throughout the
civilized world, a spiritual being, self-existent,

eternal and absolutely free and all-powerful, dis-

tinct from the matter which he has created in

many forms, and which he conserves and con-
trols.

There does not seem to have been a period of
history where mankind was without belief in a
supernatural author and governor of the uni-
verse. The most savage nations have some rudi-
mentary ideas of God. Man is a religious as
well as a rational animal. The instinct of belief

in God is asserted by philosophical theists to be
reconcilable with reason, although no com-
petent apologist now stakes the existence of God
on any one argument, or exhibits the proof as a
series of syllogisms. It is rather maintained
that the study of human history, of human
nature especially on its moral and spiritual side,

and of the world as far as science reveals it to
us make for the existence of a God, demand
such a postulate as the key to the universe, and
render the belief in a personal God greatly more
probable than any other thesis —-a subject vastly
too wide for discussion here. But it is neces-
sary to name what are often referred to as the

four great arguments for the existence of God.
( 1 ) The ontological argument first formu-

lated by St. Anselm proceeds from the notion of
a most perfect being to infer his existence ; with-
out actual existence the idea would fall short
of perfection. The argument was re-stated in

a different shape by Descartes (q.v.) and by
Samuel Clarke, and, though very contemptuously
treated by Kant, is still an element of the argu-
ment that without a God the world is a chaos.

(2) The cosmological argument, employed by
Aristotle, Aquinas, and a host of Christian au-
thors, is an application of the principle of Cau-
sality (q.v.). We cannot conceive an infinite

regression of finite causes; therefore beyond the
last or first of the finite causes is the Infinite.

From motion the argument is to a mover.
(3) The teleological argument, or argument

from design, proceeds from the order and ar-
rangement of the universe, the reign of law and
beauty and adaptation, to the intelligent and su-
preme fountain of order. This is the most fa-

miliar of the arguments, especially on the lines

laid down by Paley.

(4) The moral argument was that relied on by
Kant (q.v.) when he destructively criticised the
other three, and forms a part of most modern
theistic arguments. God is a postulate of our
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moral nature: and the moral law in us implies a

lawgiver without us.

Consult: Flint, <Theism> (1877); Harris,

<The Philosophical Basis of Theism* (iSS.^I:

•The Grounds of Theistic and Christian Belief
(1883); the Duke of Arpjll. "The Reign of

Law' (1800); Kant's 'Critique of Pure Rea-
son'; Mill's 'Three Essays': Janet's 'Final

Causes' (trans. 7878) : GiflFord Lectures (iSSH)
;

Ronayne, 'God. Knowahle and Known' (l8g8);
DriscoU, 'Christian Philosophy— God' (1902).

God, Name of, in Different Languages,
mav he seen from the following list: Elohim,
Hebrew : Gott. Swiss and German ; Eilah, Chal-
daic ; Goed, Flemish ; Eleah, Assyrian ; Godt,
Dutch ; Alah, Turkish and Syriac ; Alia, Malay

;

Goth, Teutonic ; Allah, Arabic ; Gude, Danish
and Swedish ; Teut, old Egj'ptian ; Teun, new
Egyptian ; Gude, Norwegian ; Tcuti, Armarian

;

Bogo, Polish ; Theos, Greek ; Bung, PoUacca

;

Jubinat, Lapp ; Sire, Persian ; Magatal, Tartar

;

Dcus, Latin ; Diex, Latin, low ; Diu, Gallic ; Dieu,
French; Dios, Spanish; Deos, Portuguese; Diet,

old German ; Diou, Provengal ; Doue, low
Breton; Dio, Italian; Dia, Irish; Dcu, Olala
tongue ; Thios, Cretan

; Jumala, Finch ; As,
Runic; Fetiyo, Zemblian ; Istu, Pannonian;
Rain, Hindo.stanee ; Brama, Coromandel

;

Prussa, Chinese ; Goezur, Japanese ; Zannah,
Madagascar; Puchecammae, Peruvian.

God Save the King (or Queen), the bur-
den and common title of the English national
anthem. Concerning the author and the com-
poser opinions differ. It has been asserted that
Henry Carey, who lived about the middle of the
l8th century, was both ; but, being ignorant of
the rules of composition, employed Dr. Thorn-
ton, of Bath, or, according to some, Christopher
Smith. Handel's clerk, to correct his rough
draught, and add the bass. This story gave rise

to the assertion that Handel was the composer.
It appears to have been first published, together
with the air, in the 'Gentleman's Magazine' in

1745, when the landing of the young Stuart
called forth expressions of loyalty from the ad-
herents of the reigning family. After Dr.
Arne, the composer of "Rule Britannia," had
brought it on the stage, it became very popular.
According to a notice in the 'New Monthly
Magazine,' Vol. IV. page 389, there is a copy
of this national song, published without date by
Riley and Williams, in which Antony Young,
organist in London, is called the author of the
air. There is also a story that this national
song, as Burney, the author of the 'History of
Music,' maintained, was not made for King
George; but that, in the older versions, it ran
thus, "God save great James our king" ; and
Burney adds, that it was originally written and
set to music for the chapel of James II., but that
no one dared own or sing it after the abdication
of James, so that the song lay dormant 60 years
before it was revived for George II. Another
account ascribes the air to John Bull, who was
organist to the chapel of Queen Elizabeth in the
last years of her reign.

Godavari, go-da'va-re, a large river in
India. Its source is in the Western Ghauts,
about 70 miles northeast of Bombay, and flows
southeast into the Bay of Bengal. About 50
miles from the sea the river divides into two
channels, the most northern of which flows
into Coringa Bay. In the rainy season these

branches are navigable, but only for small craft.

Before the river divides there arc three great
obstacles to navigation, caused by three rocky
barriers. Between 1861 and 1871 large sums of
money were expended by llie government on an
attempt to open up the navigation of the river

by canals gouig round these barriers, but finally

the project was abandoned as involving too
great an expenditure.

God'dard, Calvin Luther, American in-

ventor : b. Covington, N. J., 22 Jan. 1820. He
was graduated from Vale in 1845 and subse-
quently devoted his attention to the invention
of labor-saving contrivances employed in the
wool industry. Among his various inventions
of this character may be cited feed rolls for

carding machines, a burring picker for the pur-
pose of cleansing wool, and solid packing burr-
ing machines.

Goderich, god'rich, Canada, capital of Huron
County, Ontario, port of entry, on Lake Huron
at the mouth of the Maitland River, and the
terminus of a branch of the Grand Trunk
Railway; 119 miles west-northwest of Ham-
ilton, 125 miles west of Toronto. It has a good
harbor, steamship lines to various ports, and
its people trade largely in fish, salt, and lumber.
It is in a good farming district, hmibering and
boat-building are important industries, its fish-

eries are extensive, and large salt-wells make
salt-refining its chief industry. There are also

manufactories of foundry products, machinery,
woolens, leather, boots and shoes, wooden ware,
etc.: flour and saw nii'1*: and large grain
elevators. Pop. (1901) 4,158.
Godet, Frederic, fra-de-rek go-da, Swiss

theologian : b. Xeuchatel, Switzerland, 25 Oct.
1812; d. 1900. After having been tutor to the
crown prince of Prussia, he became in 1850 pro-
fessor of theology at Neuchatel. In 1873 he left

the state Church and was appointed professor by
the Free Church of Neuchatel. He is best
known for his great commentary on St. John's
Gospel (1863-s; Eng. trans. 1877), followed
by commentaries on Luke (trans. 1875), Ro-
mans (trans. 1881), and Corinthians, besides
"Conferences Apologetiques' ; 'Etudes Bi-
bliques' (trans, as 'Old Testament Studies and
New Testament Studies' (1875-6) ; 'Introduc-
tion to Paul's Epistles' (1893).

Go'dey, Louis Antoine, America* pub-
lisher: b. New York 6 June 1804; d. Philadel-
phia 29 Nov. 1878. He founded the periodical,

'Godey's Lady's Book,' the first of the kind
in the United States, at Philadelphia, in 1830,
and continued its editor and proprietor until its

sale to a stock company in 1877. His other
publications included 'Jarvis' Musical Library,'
and the Daily Chronicle.

Godfather and Godmother (also, in infant
baptism, called sponsors), the persons who, by
presenting a child for the sacrament of bap-
tism, and taking upon themselves the vows of
faith and obedience, as proxies for the child,

and in the name of the child, are reputed to con-
tract toward the newly baptized the relation of
spiritual parentage. In the Roman Catholic
Church this spiritual relationship is regarded as
a species of kindred (whence the name gossip
or God-sib, "spiritually akin"), and constitutes

an impediment of marriage between the spon-
sors upon the one hand and the baptized and the
parents of the baptized on the other. Anciently,
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this impediment arose between the sponsors
themselves ; and it still extends much further
in the Eastern than in the Western Church,
although in the former it can arise only from
baptism, whereas in the Roman Church the can-
didate for confirmation also is presented by a
sponsor, though usually one of the same sex.

In the Church of England, by whose rule

two godfathers and a godinother are required at

the baptism of a male, and two godmothers and
a godfather at that of a female, no impediment
of marriage arises from the relation of the
sponsors to the baptized. The parents of the
baptized are not permitted to act as sponsors
in the Roman Catholic Church, one of the

' objects of the institution being to provide in-

structors in case of the death of parents ; but
the rubric of the American Prayer-book does so

allow.

The institution of sponsors was very ancient,

and Tertullian (192 a.d.) speaks of the promises
made by sponsors in baptism. In the early

Church no more than one sponsor was required,

a man for a man and a woman for a woman.
In adult baptism, the godfathers and godmothers
are not sponsors, but only "chosen mtnesses,"
as the person to be baptized takes the vows him-
self and in his own name.

Godfrey, Elizabeth. See Bedford, Jessie.

God'frey, Thomas, American poet: b.

Philadelphia, Pa., 4 Dec 1736; d. near Wilming-
ton, N. C, 3 Aug. 1763. He is remembered as
being the author of *The Prince of Parthia'

(1759), a tragedy, considered to be the first

drama published in the United States. In 1763
appeared 'The Court of Fancy; a Poem.' and
in 1767 his poems were collected in a volume by
his friend, Nathaniel Evans.

,
Godfrey, Thomas, American mathemati-

cian and mechanician: b. Philadelphia 1704; d.

December 1749. He was a glazier in his native
city ; but accidentally meeting with a mathe-
matical treatise, was delighted with the study,

mastered all the books on the subject that he
could obtain, and instructed himself in Latin in

order to read mathematical works in that lan-

guage. He borrowed a copy of Xewton's 'Prin-
cipia' from James Logan, secretarj' of the com-
monwealth, and in 1730 communicated to him an
improvement that he had made in the quadrant.
In 1732 Logan gave an account of the inven-
tion to Dr. Edmund Halley, of England, in a
letter. No answer was received after an in-

terv'al of a year and a half, and then the inven-
tion of Godfrey was laid before the Royal
Society by the botanist Peter Collinson. Mean-
time, in 1 73 1, Hallej' had presented a paper
containing a full description of an improvement
of the quadrant similar to that of Godfrey. The
rival claims were investigated by the Royal
Society, and it was decided that they were both
entitled to the honor of the invention, and a
reward of £200 was bestowed on Godfrey.
Franklin obser\-ed of Godfrey that, like most
great mathematicians whom he had met, he was
not a pleasant companion, since he expected uni-
versal precision in ever\thing said, and was per-
petually denying or distinguishing on trifles, to
the disturbance of all conversation.

Godfrey of Bouillon, boo-yon, king of
Jerusalem : b. Baisy, in the Walloon Brabant,
near Nivelles, 1061 ; d. Jerusalem 15 July lioo.

In 1076 he succeeded his uncle in the duchy of

Bouillon. He distinguished himself by his heroic

courage at the siege of Rome, and the

fame of his exploits procured him, in 1095, the

command of one of the armies of the first cru-

sade. In 1096 Godfrey, with his brothers Bald-

win and Eustace, commenced his march to Con-
stantinople, the meeting-place of the crusading
armies. So great had been the difficulties of

the way that it was only a short time before

Christmas when he reached Constantinople.

Here new delays occurred. The Emperor Alex-
ius Comnenus would not consent to allow the

crusaders to cross into Asia ^Minor until the

leaders had sworn to give up to him all the lands

which they should conquer which had previously

belonged to the Roman empire, and to remain
his faithful vassals for all time coming. This
Godfrey at first indignantly refused to do, but
after a long course of hostilities finally yielded

to the demands of Alexius. On I May 1097
they crossed the Bosporus, and before the end
of the year the crusaders encamped before
Antioch. The town fell into their hands on 3
June 1098, but the citadel held out much longer.

In the following year (15 July IO99) Godfrey
took Jerusalem itself, after a five weeks' siege.

The infidels were indiscriminately massacred,
notwithstanding the endeavors of Godfrey to put
a stop to the slaughter. Eight days after the

capture of Jerusalem the leaders of the army
elected him king of the city and the territory;

but Godfrey declined the kingly title, contenting
himself with that of duke and guardian of the
holy sepulchre. The sultan of Egypt now raised

an army of 400,000 men for the purpose of ex-
pellingthe crusaders, but Godfrey gave him bat-

tle in the plain of Ascalon, on which occasion
100,000 men were left dead upon the field. This
victory placed Iiim in possession of nearly all

the Holy Land. Godfrey now turned his atten-

tion to the organization of his newly established
government, dying just a year after the capture
of Jerusalem. He was buried in the Church of
the Holy Sepulchre.

Godfrey of Strasburg. See Gottfried of
Straseurg.

Godhaven, god'havn, or Lieuely, Green-
land, on Disco Island. It is the capital of the
Danish Northern Inspectorate. Pop. 220.

Godiva, go-di'va, a legendary English
heroine. She \yas the wife of Leofric, Earl of
Mercia and Lord of Coventrj' in the reign

of Edward the Confessor. The inhabitants of
Coventry having on one occasion oflfended their

master, he punished them by inflicting so heavj'

a fine that they were unable to pay it. In their

distress they appealed to Lady Godiva to inter-

cede for them, saying that if they paid the fine

they must starve. Godiva, sympathizing with
the people, went to her lord to plead that, for
her sake, the tax might be remitted. Leofric,
when she persisted in her entreaties, at last said

half jocularly and half contemptuously, that he
would grant her request if she would ride naked
through the town of Coventry. Having first re-

ceived permission from her lord to fulfil the
condition imposed Godiva caused it to be made
known on what terms the earl had agreed to
relieve the people from the tax, and then pro-
claimed that on a certain day no one should
leave his house before noon, that all windows
and other apertures in the houses should be
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closed, and that no one should even look out

until noon was past. She then mounted naked
on her palfrey, rode through the town, and re-

turned ; and Lcolric, in fulfilment of his promise,

and in admiration of his wife's heroism, freed

the inhabitants from the burdens he had im-

posed on them. Only one person, the story says,

attempted to look out, and he was immediately

struck blind. A mediaeval pageant celebrating

Godiva's ride was a feature of Coventry fair

for several centuries, and an attempt was made
to revive the pageant as late as 1883. See Ten-
nyson, "Godiva.'

God'kin, Edwin Lawrence, American jour-

nalist and essayist ; b. Moyne, Ireland, 2 Oct.

1831; d. England 20 May 1901. He was grad-

uated from Queen's College and subsequently

was correspondent during the Crimean war for

the London Daily Ni-i's (1854-6). He came to

the United States as correspondent of that jour-

nal and after some time spent in travel was
admitted to the New York bar in 1858. During
the Civil War period he corresponded both for

the Daily A'Vtcs and the New York Times, and
in 1865 established 'The Nation,' which was
merged with the New York Evening Post in

1882. He continued to edit both papers from
that date until shortly before his death. He
published a 'History of Hungary' (1856) ; 'The
Problems of Modern Democracy': 'Reflections

and Comments' ; 'Unforeseen Tendencies of

Democracy' (1898). He was an able, forceful

writer who often strenuously opposed dominant
political tendencies or principles, but whose en-

tire conscientiousness was never disputed.

Under his management the Post and the 'Na-
tion* acquired a great influence over the more
thoughtful numbers of the community.

Godless Month, the loth month of the

year with the Japanese, so called by them be-

cause then the lesser divinities were considered

to be absent from their temples for the purpose

of paying the annual respects to the celestial

Dairi, a word whicli, in Japanese means "the

Great Interior," that is, of the imperial palace,

and in a general sense the person of the ^likado,

whose title, "King of Heaven" or "Son of

Heaven," implies his divine right to such

homage.

God'man, John D., .\merican naturalist

and medical writer: b. Annapolis, Md., 1/94; d.

Germantown, Pa., 17 April 1830. In 1813 he

entered as a sailor in the flotilla then sta-

tioned in Chesapeake Bay, but in 18x5 left the

service, and commenced the study of medicine.

After lecturing for some time at Baltimnre in

the room of the professor of anatomy in the

"University of Maryland, and holding a chair of

anatomy for a short time at Cincinnati, he set-

tled in Philadelphia as a physician and private

teacher of anatomy. His chief work is his

'American Natural History' (1828). He also

wrote: 'Anatomical Investigations'; 'Account

of some Irregularities of Structure and Morbid
Anatomy'; 'Rambles of a Naturalist'; etc.

Godmother. See Godfather.

Godol'phin, Sidney, ist Earl of, English

statesman : b. near Helston, Cornwall, June

1645; d. Saint Albans 15 Sept. 1715. He was an

opponent of James. Duke of York, and a sup-

porter of Shaftesbury during the exclusion agita-

tion, but nevcrilirli-is continued in office after

the accession of James II. On the flight of that

monarch, Godolphin voted for a regency, yet

was, after the settlement of the crown on Wil-
liam and Mary, made first commissioner of the

treasury. During the reign of Anne he was ap-

pointed lord high-treasurer of England, and did

much to improve the public credit, and check
corruption in the administration of the public

funds. In 1706 he was made Earl of Godolphin,
and four years afterward was obliged to retire

from office.

Go'don, Sylvanus William, .\nierican naval
ofliccr: b. Philadelphia 18 June 1809; d. Blois,

France, 10 May 1879. Appointed midshipman in

1819, he was active in the Mexican war. and in

the Civil War, in command of the Mohican, with
rank of captain, took part in Du Pout's attack

on Port Royal (1861). In 1863 he was pro-

moted commodore and in 1864-5 commanded the

fourth division of Porter's fleet in the attacks

on Fort Fisher. Having commanded the South
Atlantic squadron in 1866-7 and the Brooklyn
navy-yard in 1868-70, he was retired in 1871

with rank of rear-admiral.

Godowski, go-dov'ske, Leopold, Polish-

American pianist: b. Vilna, Russian Poland, 13

Feb. 1870. A pupil of 'he Hochschule of Ber-
lin and afterward of Saint-Sacns, he made con-

cert tours in the United States in 1884-3 a"*!

1890-1. In 1895-1900 he was director of the

pianoforte department of the Chicago Conserv-
atory, to which post he was again appointed in

1902. His compositions include concert ar-

rangements of well-known works, concert

studies, pianoforte works, and songs.

Godoy, Jose Francesco, ho-sa' fran-thes'-

ko go-doi', Mexican diplomat: b. Tampico,
Mexico, 9 Aug. 1851. He studied law, was ad-

mitted to the bar in California, and practised in

California and Mexico. He was also active as

a journalist, represented Mexico at the San
Antonio International Fair (1889-90) and other

gatherings of importance, was Mexican charge

d'affaires in the Central American republics

(1893-6), and became first secretary of the Mex-
ican embassy to the United States in 1896. He
wrote various works in English and Spanish.

Godoy, Manuel, Duke of Ai.cudia, Spanish

noble : better known as the Prince of Peace : b.

Badajoz 12 May 1767; d. Paris 4 Oct. 1851. He
entered the Guards in 1787, and was admitted to

the presence of the queen, whom he at once
captivated by his handsome person and pleasing

manners. The imbecile king, Charles IV., was
as much pleased with him as his spouse, and he

was thus established as a favorite. In 1795, as

a reward for the part he had taken in conclud-

ing peace with France, he was presented with a

large landed estate, and made a knight of the

Golden Fleece. It was on this occasion also

that he was named by the king Prince of Peace.

Other honors and largesses continued to shower
upon him, till at last the whole power of the

Spanish monarchy was concentrated in his

hands. As he used it in the promotion of

French rather than Spanish interests, he became
extremely unpopular, and an outbreak took place

in 1808. He in conse(|uence sought an asylum in

France, where he employed the influence which

he still possessed over the Spanish king to in-

duce him to abdicate in May 1808. Notwith-

standing the enormous wealth which he had at
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one time accumulated, he lived a long time in

Paris in poverty, manitanied chit-Hy by a small

pension irom Louis Philippe. He was the

author of a work published in a French trans-

lation made under his supervision (1836-8)

under the title o£ ' Mcmoires du Prince de la

Paix, Don Manuel Godoy, due de I'Alcudia.'

God's Truce, a mutual agreement between
territorial nobles confirmed and sanctioned by
the Church by which war and violence were to

be abstained from for a certain period. In the

9th and loth centuries the empire of Charle-

magne had become broken up into small terri-

tories, dukedoms, baronies, counties. The right

of private war was a settled principle of the

times, and dissensions were frequent and bitter.

The peasantry and farmers, especially, were
sufferers from the ravages of this petty war-
fare. Even the monasteries, cathedral colleges

and seats of learning were not left in peace and
everything threatened anarchy and dissolution.

It was at this point that the Church stepped in,

as the minister of justice and the guardian of

moral order. Stern ecclesiastical penalties were
fulminated against all who in the reckless

feudal warfare should disturb the peace of

churches, priests, and tillers of the soil. The
Truce of God was instituted and by its provi-

sions no fighting men should go forth to war on
certain days. The little border province of

Roussilon was the place where this truce was
first agreed upon in the year 1027. Fourteen

years later the movement had spread over the

whole of France, and later it extended to Ger-

many, Italy, Spain, and England. The Truce
of God in 1041 provided that peace was to last

from Wednesday evening to Monday morning
of each week ; there was to be no war during
Advent and Lent nor on certain specified holy
days; the punishments for contumacy and dis-

obedience were money fines, banishment for a
long term of years, and excommunication; pro-
tection was specially extended to all women,
pilgrims, priests, travelers, merchants, and ag-

riculturists, and also to the farm implements
and live stock of the peasantry. The Peace of

God was confirmed by several councils of the

Church, more especially by that of Clermont
(1095). when Urban 11. proclaimed its univer-

sal extension throughout Christendom.

Godthaab, got'hiib (Danish, "Good Hope""),

Greenland, seaport, on the west coast, capital

of the Danish Southern Inspectorate. It is the

oldest town in Greenland, and was founded in

1 721 by Hans Egede, a Norwegian missionary.

Pop. 950.

GodunofT, Boris Feodorovitch, Russian

czar: b. 1552; d. T3 April 1605. He was the

chief member of the regency during the reign

of the imbecile Feodor Ivanovitch (1584-98)

who had married Godunoff's sister Irene. He
was accused of having caused the death of the

czarevitch Demetrius in 1591, but in 1598, upon
the death of Feodor, was elected to the throne.

In 1 591 he had defeated the Khan of the Cri-

mean Tartars and in 1589 w^as largely instru-

mental in effecting the separation of the Rus-

sian Church from the Patriarchate of Constan-

tinople. His policy was in the main progres-

sive, but much popular discontent, especially in

Southern Russia, was caused by the favors

shown by him to foreigners and by his intro-

duction of numerous innovations and reforms.

God'win, or Godwine, Earl of the West
Saxons, an Anglo-Saxon noble: b. about 990;
d. Ij April 105J. Godwin became the leading

Englishman in the first half of the nth cen-

tury, and was father of the last king of the

English native stock. He ingratiated himself

with Ulf, brother-in-law of King Canute, the

latter gave him his daughter in marriage, and
he soon became one of the most powerful of the

English nobles. He was the most powerful fac-

tor in procuring the English throne for Ed-
ward the Confessor and from that time headed
the national party in opposition to the Norman
court favorites. He was enormously wealthy

and Earl of Wessex ; his son Harold (after-

ward king) was Earl of East Anglia ; his son

Swegen was Earl of Hereford, Gloucester, and
Oxford ; his wife's nephew, Beorn, was Earl of

Hertfordshire and Buckinghamshire ; and for

the service he had rendered to the king Edward
had married his daughter Editha. This union,

however, was not happy. Editha was cruelly

neglected by Edward, and her father, by his

dislike of the Normans, incurred the royal en-

mity. A quarrel afterward arose between the

king and Godwin, occasioned by the partiality

of the former for Norman favorites, and God-
win in consequence headed a rebellion, but was
compelled to submit and with his family quit

the kingdom. His estates were confiscated and
then given to favorites. Queen Editha was
made to feel even more bitterly the misfor-

tunes of her family. Her husband seized her

dower; he took from her her jewels and her

money; and allowing her only the attendance

of one maiden, he closely confined her in the

monastery of Wherwell, of which one of his

sisters was lady-abbess. In September 1052,

however. Godwin returned with an army,

forced Edward to enter into negotiations with

him, re-established himself triumphantly in his

old supremacy and caused the expulsion from

the kingdom of most of the Norman intruders.

Godwin, Francis, English bishop and
author: b. Havington, Northamptonshire, 1561 ;

d. 1633. He was graduated from Christ

Church, Oxford, in 1580; took orders, and be-

came successively rector of Sampford-Orcais

in Somersetshire, vicar of Weston-in-Zoyland,

and subdean of Exeter in 1587. In 1601 ap-

peared his 'Catalogue of the Bishops of Eng-
land since the First Planting of the (Thristian

Religion in this Island.' a work which procured

him "the bishopric of LlandafF from Elizabeth.

Revised editions of this work appeared in 161 t

and in 1616 with a dedication to King James
J,

who in 1617 transferred him to the bishopric

of Hereford. Godwin also wrote; 'Rerum
Anglicarum, Henrico VIII. Edwardo VI, et

Maria regnantibus, .'\nnales' (1616. later pub-

lished as the 'Annales of England') ; <Nuncius
Inamatus in L^topia' (1629); 'Computation of,

the value of the Roman Sesterce and Attic

Talent' (1630) ; and 'The Man in the Moon,
or a Discourse of a Voyage Thither, by Do-
mingo Gonsales' (163S).

Godwin, Mrs. Mary Wollstonecraft, Eng-
lish writer, wife of William Godwin (q.v.) • b.

(place uncertain) 27 April 1759; d. London
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10 Sept. 1797. Her father was Edward Jolin

VVoIlstonecrafl, son of a wealtliy manufacturer

OJ Spitalfields, London. Her mother was Eliza-

beth Dixon, an Irish woman. The brutality of

her father made Miss VVoUstonecralt's home life

almost unbearable ; and when their mother died

in 178c, she and her two sisters left their

father's house. One of these sisters married a

Mr. Bishop. He proved not less brutal than her

father, drove her into hiding, and forced her, in

1783, to obtain a legal separation. The misfor-

tunes of Mrs. Bishop, however, provided Miss
W'ollstonecraft with material for her posthu-

mous unfinished novel 'The Wrongs of Women.'
From 1783 to 1785 Miss Wollstonecraft con-

ducted with this sister a school at Newington
Green. From this work, she went to Lisbon to

nurse a friend, Fanny Blood, with whom she

had lived from 1780 to 1783, and who had since

married a merchant, Hugh Skeys. The death

of this friend, from childbirth, 29 November
1785, suggested to Miss Wollstonecraft a

pamphlet entitled 'Thoughts on the Education
of Daughters.' This pamphlet was accepted by
Johnson the publisher, and so opened the way
for a remunerative business connection.

In 1788, after an unpleasant year as gover-

ness in the family of Lord Kingsborough, Miss

Wollstonecraft removed to London and found
employment with Johnson. In the five years

that followed, she worked for him as reader

and translator, published the first and only

volume of her 'Vindication of the Rights of

Women' (1792), and made the acquaintance of

many literary people, among whom was the

man she afterward married, William Godwin.
Her interest in the principles of the Frenc!i

revolution led her in 1792 to Paris. There she

mtt Gilbert Imlay, a former captain in the

American revolution. Without the formality of

a marriage, which both professed to disapprove,

they lived as man and wife; and to them, at

Havre, 14 May 1794, was born a daughter.

Next year Miss Wollstonecraft followed Imlay
to England. He sent her to Norway on busi-

ness connected with his commercial specula-

tions, and took the opportunity to carry on an
intrigue with another woman. Returning, she

first attempted suicide by drowning; then, recon-

ciliation with Imlay. Finally, in March 1796,

she agreed to a separation.

Her restmiption of literary work brought her

again in contact with William Godwin. Despite

her experience with Imlay, she, like Godwin,
still objected to a legal marriage. At length,

however, both set aside their scruples; and on

29 March 1707, they were married. Mary, the

future Mrs. Shelley, was born August 30. The
mother, however, died of a fever a few days

after—10 Sept. 1797. In her memory, her hus-

band published, the following year, 'Memoirs

of the Author of a Vindication of the Rights of

Women.'
Her works include; 'Thoughts on the Edu-

cation of Daughters' (1787) ; 'Vindication of

the Rights of Men' (1790); 'Vindication of

the Rights of Women' {1792); 'Historical and
Moral View of the French Revolution' (1794) ;

'Letters written in Norway, Sweden, and Den-
mark' (1796); 'Posthumous Works' (1798).

Bibliography.—William Godwin, 'Memoirs*
(1798); 'A Defense of the Character and Con-
duct of the late Mary Wollstonecraft Godwin,'
anon. (1S03); C. Kegan Paul, 'WiUiatn God-
win, His Friends and Contemporaries' (.1876),

and 'Mary Wollstonecraft, with Prefatory
Memoir' (iSyg). Arthur H. Nason,
Instructor in English, Neiv York University.

Godwin, Parke, American journalist; b.

Paterson, N. J., 25 Feb. 181O; d. New York
7 Jan. 1904. lie graduated at Princeton Col-
lege in 1834, and having studied law in his

native town was admitted to practice at the

bar in Kentucky, but did not pursue the pro-

fession. From 1837 to the close of 1853, with
the exception of one year, he was the coad-
jutor of his father-in-law, William Cullcn Bry-

ant (q.v.), in the editorial management of the

New York Ei-cning Post. In 1843, he issued

for a time the 'Pathfinder,' a weekly periodical

of a literary and political character. While con-

nected with the Ezu-niiig Post be contributed

frequently to the 'Democratic Review.' and he

also edited "Putnam's Magazine' for a time.

His acquaintance with German literature was
exemplified by his translation of Zschokke's

tales and of the first part of Goethe's auto-

biography. Other works of his are: ' .\ Popu-

lar View of the Doctrines of Charles Fourier'

(1884); 'Constructive Democracy' ^1844);

<Vala, a Mythological Tale' (iSii); 'Hand-
book of Universal Biography' (1851); 'Polit-

ical Essays' (1856); 'History of France'

ist vol. ("1861 ); 'Cvclopredia of Biography*

(1865); 'Out of the Past' ("1870"); <A New
Study of Shakespeare's Sonnets' dooo). He
has also edited 'The Life and Works of Wil-

liam Cullen Bryant' (1884).

Godwin, William, English writer and politi-

cal philosopher : b. Wisbcach, Cambridgeshire,

England, 3 March 1756; d. London 7 April 1836.

He attended various schools, and in 1771 be-

came an usher in that of Robert .\kers at Hin-

dolveston. The next year his father, Jonn God-

win, a dissenting minister, died; and in 1773

William removed with his mother to London
where he entered Hoxton .^cademy. Four years

later he began preaching; and between 1777

and 1783 he was minister at Ware in Hertford-

shire, at Stowmarket in Suffolk, and, for a brief

trial, at Beaconsfield.

L''nsuccessful as a minister, he turned in 1783

to literary work. In the ten years that followed

he supported himself—not over-succcssfully—by
hack work, made many friends, especially among
the Whig politicians and the sympathizers with

the French Revolution, and formulated those

radical opinions which he embodied in his 'Po-

litical Justice.' 1793. He had for some years

been satisfied, he says in his Preface, "that

monarchy was a species of government essen-

tially corrupt." He owed this conviction to the

political writings of Swift and to a perusal of

the Latin historians. Nearly at the same time

he derived much additional stimulus from sev-

eral French productions on the nature of man
. . . the 'Systeme de la Nature,' the jvorks

of Rousseau, and those of Helvetius. The work,

he says, "was projected in the month of May,

1 791 ; the composition was begun in the fol-
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lowing September, and . . . occupied a space

of i6 months." The book appeared in February

1/93- when Englaiid was at a white heat over

the execution of Louis XVT. and the French
declaration of war against England and Hol-

land. Godwin feared, not without cause, tliat

he would be prosecuted for such a publication;

but the government seems to have judged that

a book costing three guineas would prove harm-
less. The book met immediate success, rurming
through three editions within five years; but its

author, repenting the radicalism of the first edi-

tion, made the second and third editions increas-

ingly moderate. Godwin's political philosophy
attracted wide attention; and although he never
again attempted so large a subject as in his

'Political Justice,' j-et he continued to have a
following especiallj- among young men. Of
these, a few years later, Shelley is a notable

instance.
'

Godwin's first and ablest novel, 'Caleb Wil-
liams,* appeared one year after 'Political Jus-
tice' (1794;. The story, although since ridiculed

b> DeQuincey, enjoyed high success at the time.

'St. Leon, a Tale of the i6th Century' (.1799),

was also successful. Meanwhile, in 1796, God-
win had become intimate with Mary Wollstone-
craft, then known as Mrs. Imlay. Both held
that a legal marriage was undesirable ; but, lack-

ing the courage of their conviction, they were
married 29 March 1797. ^Irs. Godwin died
September lolh after giving birth to a daughter,
the future Mrs. Shelley. Four years later, hav-
ing been rejected b)' at least two other women,
Godwin married a Mrs. Clairmont. The union
brought unhappiness and financial difficulties.

In 1805, his wife undertook a publishing busi-

ness. Under the name of Baldwin, he wrote
children's books for her ; and the Lambs gave
them their 'Tales from Shakespeare.' By 1807,
increasing business warranted a removal to a
larger shop in Skinner street, Holborn. God-
win's circle of acquaintances included Coleridge,
the Lambs, and Wordsworth. In 181 r, the

j'oung Shelley was added. When, however, in

1813, Shelley put some of Godwin's moral
theories into practice by eloping with Mary
Godwin, the philosopher was enraged. A check
for £1000 silenced him. When Shellej- and
Mary were married, three years later, Godwin
was openly reconciled. He had need of the

financial countenance of so wealthy a son-in-

law. The publishing business w-as becoming less

remunerative. In 1822, Godwin became bank-
rupt. Literary- and political friends tried to aid
him, but succeeded only in part. In 1833 they
secured him the position of j'eoraan usher of
the exchequer—an office without duties. He
died 7 April 1836. Nine years later, DeQuincey
wrote of him : "Godwin's name seems sinking
out of remembrance ; and he is remembered less

by the novels that succeeded, or by the philoso-

phy that he abjured, than as the man that had
Mary WoUstonecraft for his wife, Mrs. Shelley
for his daughter, and the immortal Shelley as

his son-in-law."

His works include: 'Enquirv- Concerning
Political Justice and its Influence on Morals and
Happiness' (1793^; 'Things as they are: or
the ."Xdventures of Caleb Williams' (1794) ;

'The Enquirer ... a series of Essays'

(1797^ ; 'Memoirs of the .\uthor of a 'Vindica-

tion of the Rights of Women' (1798) ; 'St.

Leon, a Tale of the i6th Century' (1799J ;

'Antonio, a Tragedy in Five Acts in Verse'
(1800); 'Life of Geoffrey Chaucer' (1803);
'Lives of Edward and John Philips' (1815) ;

'Mandeville, a Tale of the I7tli Century'
(1817); "Of Population ... in answer to

Mr. Malthus' (1820); 'History of the Com-
monwealth ... to the Restoration of Charles
II.' (4 vols. 1824-8),

Bibliography.— C. Kegan Paul's 'William
Godwin, his Friends and Contemporaries' (2
vols. 1876).

Arthur H. Nason,
Instructor in English, New York University.

Godwin-Austen, a mountain peak said to
be among the highest in the world; in the
Mustagh range of the Himalayan system. Its

height is 28,250 feet. Distinguished in the rec-

ords of the great trigonometrical survey only by
the sign K2, it was named in 1888 after Lieut.-

Col. Godwin-Austen of the Trigonometrical
Survey of India.

Godwin-Austen, Henry Haversham, Eng-
lish topographer and geologist : b. Tcignmouth,
6 July 1834. He is the son of R. .\. C. Godwin-
Austen, the distinguished geologist; was edu-
cated at the Royal Military College, Sand-
hurst

;
joined the 24th Regiment of Foot in

1851 ; in 1852 went with his regiment to India
and served with distinction in the Second Bur-
mese War and Punjab. He then became topo-
graphical assistant in the Trigonometrical Sur-
vey of India, and in 1857 joined the Kashmir
Survey part}-. While connected with this he
surveyed a large part of Kashmir and Bal-
tistan and discovered the enormous glaciers at

the head of the Shigar River and Hunza Nagar
frontier including the important Baltoro gla-

cier. In 1862 he surveyed the Rupshu and
Zaskar districts in Ladakh during July and
August of that year making 13 ascents of
mountain peaks, the highest of which was
Mata, 20,607 feet. He then surveyed the Pang
Kong Lake district nearly to Rudok in Chinese
territory but was stopped in 1S63 by the Lhas-
san governor ; during the winter of 1862-3 was
on special duty, with the last mission to

Bhutan and mapped out the country between
Darjeeling and Bunakha. In 1S74 he served
with the Bhutan Field Force and was present
at the capture of Dalmgkote and Chamurchi
forts ; took part in the expedition against the
Dafia tribe in the Eastern Himalayas; and in

1877 was retired from the army with the rank
of lieutenant-colonel. In 18S3 he was presi-

dent of Section E ^Geography') British Asso-
ciation, and from 1897-g was president of the
Malacological Societ\'. Besides numerous scien-

tific papers on geologj- and physical features
he has written: 'On the Land and Fresh-
water Mollusca of India' (1882-99), in nine
parts.

God'wits, a group of wading-birds allied

to the sandpipers but with longer legs and bill,

and distinguished from curlews by the straight

not decurved bill. They constitute the genus
Liinosa, of which five species are known. All
of them are summer residents of the northern
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part of the northern hemisphere, but on their

migrations reach northern Africa and South

America, while one species extends its flight to

New Zealand. Our most common American
species are the marbled godwit (L. fcdoa) and

the Hudsonian godwit (L. hamastica), both

known to gunners as "marlin." They are not

nearly so common as are many oilier shore-

birds on the Atlantic coast. In England two
other species occur,— the black-tailed godwit

(L. limosa) and the bar-tailed godwit (L. lap-

ponica).

Goepp, Philip Henry, American musician:

b. New York 23 June 1864. He was graduated

from Harvard in 1884, and was admitted to the

bar in Philadelphia in 1888, but turned his atten-

tion exclusively to music in 1891, and became
active as organist, composer, and instructor.

He has published anthems, songs, and part-

songs, written some instrumental works yet in

MS., and is the author of 'Annals of Music in

Philadelphia' (i8g6); and 'Symphonies and
Their Meaning' (1898).

Goes, goiz, Pero de, Portuguese colonist:

b. Lisbon 1503; d. 1554. He was the leader of

De Sousa's Brazilian expedition of 1530, and
in 1532 began the successful cultivation of sugar-

cane on a plantation not far from the coast of

Brazil. Appointed by the king lieutenant to the

governor-general. Sousa, he was of great service

in the suppression of Indian depredations. It

is stated that he carried to Europe (1547) the

first specimens of the tobacco-plant seen there.

Goessman, ges'man, Charles Anthony,
American chemist : b. Naumburg, Hesse-Cassel,

Germany, 13 June 1827. He was educated at

Giittingen, where he was assistant in the chem-
ical laboratory in 1855-7 ! came to the United
States in 1857 ; in 1857-69 held positions in com-
mercial companies, and in i8t/6-8 was professor

of chemistry in the Rensselaer Polytechnic In-

stitute (Troy, N. Y.). In 1869 he became pro-

fessor of chemistry in the Massachusetts Agri-

cultural State College. Amherst, Mass., in

1882-94 W3S director of the State agricultural

experiment station there. In 1886-7 he was
president of the American Chemical Society.

His papers on salt and the chemistry of natural

brines, sugar and sugar manufacture, and his

experiment station reports, are of particular

value.

Goethe, Johann Wolfgang, yo'han volf-
giing ge'te, German poet and critic: b. Frank-
fort-on-the-Main 28 Aug. 1749; d. Weimar 22
March 1832. He attended the University of
Leipsic 1765-8 and in 1770 went to Strasburg
where he met Herder and familiarized himself
with Shakespeare, and in 1771 took his degree.
After publishing two dramas anonymously,
*G6tz von Berlichingen' in 1773 announced the
dawn of a new era in German letters, and in

1774 'The Sorrows of Werther* made him
world-famous. In 1775 he accepted the invita-

tion of Duke Carl August and went to Weimar,
his home for the rest of his life. His Italian

journey, which marked an era in his career, oc-
curred 1786-7. His friendship with Schiller, of
far reaching influence in his poet's life, began
in 1794. and ended only with Schiller's death in

1805. In 1806 Goethe married Christine Vul-
pius. For some years after going to Weimar

he wrote but little, but his drama of 'Egmont'
appeared in 1785, and thenceforward his leisure

was devoted to composing, in prose, his great

tragedy 'Iphigenie,' recast in verse in 178O; in

writing the novel 'Wilhelm Meister' ; amd in

building up his greatest work, 'Faust.' The
succession of his works from 1789 forward was:
'Tasso,' a drama (1789); 'Metamorphosis of

Plants' (1790); 'The Grand Cophta,' a dram-
atization of the aflfair of the 'Diamond Neck-
lace* ; 'Wilhelm ileisler's Apprenticeship'

(1796); 'Hermann und Dorothea' (1796-7);
'Elective Affinities* (1808); 'Fiction and
Truth' (1811); 'West-Eastern Divan' (1814) ;

'Wilhelm Meister's Years of Travel' (1821) ;

second part of 'Faust' ( 1831 : the first part had
appeared as 'A Fragment' in 1790).

His great life, extending over upward of four-

score years, makes him a man of the i8th

century and also of the 19th. He belongs not

only to German but to European literature.

And in the history of European literature his

position is that of successor to \'oltaire and
Rousseau. Voltaire fought to enfranchise the

understanding. Rousseau dreamed, brooded,
suffered, to emancipate the heart. Here then

were Goethe's two great predecessors : one a

most vivacious intelligence, the other a brooding
sensibility; one aiming at an emancipation of

the understanding, but deficient in reverence and
in love ; the other aiming at an emancipation
of the affections, but deficient in sanity of
thought. In what relation stood Goethe to these

great forces of the 18th century?
In his old age Goethe, speaking of Voltaire,

uses the words "a universal source of light."

But as a young man he was repelled by him.

Into the influence of Rousseau, on the contrary,

and into the general movement of feeling to

which Rousseau belonged. Goethe in his youth
was caught, almost inevitably ; and he aban-
doned himself to it for a time, it might seem
without restraint.

Y'ct Goethe differed from Rousseau as pro-
foundly as he differed from Voltaire. The
young creator of "Werther" may seem to have
started on his career as a German Rousseau.
In reality, "Werther" expressed only a frag-

ment of Goethe's total self. A reserve force of
will and an intellect growing daily in clearness

and in energy would not permit him to end as

Rousseau ended. In 'Gotz von Berlichingen'

there goes up a crv- for freedom ; it presents the

more masculine side of that spirit of revolt from
the bonds of the i8th century, that "return to

nature." presented in its more feminine aspects

by "Werther." But by degrees it became evi-

dent to Goethe that the only true ideal of free-

dom is a liberation not of the passions, not of
the intellect, but of the whole man ; that this

involves a conciliation of all the powers and
faculties within us ; and that such a conciliation

can be effected only by degrees, and by stead-

fast toil.

And so we find him willing during ten years

at Weimar to undertake work which might ap-
pear to be fatal to the development of his genius.

To reform army administration, make good
roads, work the mines with energetic intelli-

gence, restore the finances to order,— was this

fit employment for one born to be a poet ? Ex-
cept a few lyrics and the prose 'Iphigenie,'
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these years produced no literary work of im-

portance
;
yet Goethe himself speaks of them as

his "zweite Schriftstellerepoche,"— his second

epoch as a writer. They were needful to make
him a master in the art of life, needful to put

him into possession of all his powers. Men of

genius are quick growers ; but men of the high-

est genius, which includes the wisdom of human
hfe, are not speedily ripe. At 26 he was a

chief figure in German, even in European,
literature ; and from 26 to ^y he published,

we may say, nothing. But he was well em-
ployed in widening the basis of his existence

;

in organizing his faculties ; in conciliating pas-

sions, intellect, and will ; in applying his mind to

the real world; in endeavoring to comprehend
it aright ; in testing and training his powers by
practical activity. A time came when he felt

that his will and skill were mature ; that he was
no longer an apprentice in the art of living, but

a master craftsman. Tasks that had grown irk-

some and were felt to be a distraction from
higher duties, he now abandoned. Goethe fled

for a time to Italy, there to receive his degree
in the high-school of life, and to start upon a

course of more advanced studies. Thencefor-
ward until his closing days the record is one of

almost uninterrupted labor in his proper fields

of literature, art, and science. His task, re-

garded as a whole, was to do over again the
work of the Renaissance. But whereas the
Renaissance had been a large national or Euro-
pean movement, advancing toward its ends partly

through popular passions and a new enthusiasm,
the work which Goethe accomplished was more
an afi'air of intelligence, criticism, conscious self-

direction. It was less of a flood sweeping away
old dikes and dams, and more of a dawn quietly

and gradually drawing back the borders of dark-
ness and widening the skirts of light. A com-
pletely developed human being, for the uses of

the world,— this was the ideal in which Goethe's
thoughts centred, and toward which his most
important writings constantly tend. A com-
pletely developed State or commonwealth should
follow, as an ideal arising out of the needs and
demands of a complete individual. Goethe knew
that growth comes not by self-observation and
self-analysis, but by exercise. Therefore he
turned himself and would turn his disciples to

action, to the objective world: and in order that

this action may be profitable, it must be definite

and witliin a limited sphere. He preaches self-

renunciation ; the active self-abandonment of de-
votion to our appropriate work. Such is the

teaching of 'Wilhelm Meister' : it traces the

progress of a youth far from extraordinary, yet

having within him the capacity for growth,
progress through a thousand errors and illusions,

from splendid dreams to modest reality. Life is

discovered by Wilhelm to be a difficult piece of
scholarship. If we ask,— for this, after all, is

the capital question of criticism.— What has
Goethe done to make ns better? the answer is:

He has made each of us aspire and endeavor to
be no fragment of manhood, but a man ; he has
taught us that to squander ourselves in vain
desires is the road to spiritual poverty; that to
discover our appropriate work, and embody our
passion in such work, is the way to true wealth

;

that such passion and such toil must be not
servile, but glad and free ; that the use of our

intelligence is not chiefly to destroy, but to guide

our activity in construction ; and that in doing

our best work we incorporate ourselves in the

best possible way in the life of our fellows.

Such lessons may seem obvious ; but they had

not been taught by Goethe's great predecessors,

Voltaire and Rousseau. Sanity for the imagina-

tion Goethe found in classical art. The young
leader of the Romantic revival in Germany re-

signed his leadership ; he seemed to his conterri-

poraries to have lost the fire and impulse of his

youth ; his work was found cold and formal. A
great change had indeed taken place within him

;

but his ardor had only grown steadier and
stronger, extending now to every part of his

complex nature. The change was a transition

from what is merely inward and personal to

what is outward and general. He did not go
into bondage under the authority of the an-

cients ; but he found their methods right, and
he endeavored to work as they had worked.
For a time the reaction carried him too far.

But in the noble drama of 'Iphigenie,' in the

epic-idyll of 'Hermann und Dorothea,* and_ in

many of the ballads written during his period

of close' companionship with Schiller, we have
examples of art at once modern in sentiment

and classical in method. Goethe's faith in the

methods of classical art never passed away, but

his narrow exclusiveness yielded. He became,
with certain guiding principles which served as

a control, a great eclectic, approprrating to his

own uses whatever he perceived to be excellent.

As in 'Hermann und Dorothea' he unites the

influences of Greek art with true German feel-

ing, so in his collection of short lyrics, the

<West-Ostlicher Divan* (West-Eastern Divan),

he brings together the genius of the Orient and
that of the Western world, and sheds over both

the spiritual illumination of the wisdom of his

elder years. Gradually his creative powers
waned, but he was still interested in all— except

perhaps politics— that can concern the mind; he
was still the greatest of critics, entering with
his intelligence into everything and understand-

ing everything, as nearly universal in his sym-
pathies as a human mind can be. The most
invulnerable of Goethe's writings are his lyrical

poems ; against the best of these criticism can
allege nothing. They need no interpreter. But
the reader who studies them in chronological

order will observe that as time went on, the

lyric which is a spontaneous jet of feeling is

replaced by the lyric in which there is con-

structive art and considerate evolution. In the

poems of the <West-Ostlicher Divan' Goethe
returns to the lyric of spontaneity, but their

inspiration is rather that of a gracious wisdom,
at once serious and playfi 1, than of passion.

His period of romance and sentiment is best

represented by *The Sorrows of Werther.' His
adult wisdom of life is found most abundantly
in <Wilhelm Mcister's Apprenticeship.' The
world has long since agreed that if Goethe is to

be represented by a single work it shall be by
'Faust.' And even those who perceive that

'Faust' is best understood by being taken along
with Goethe's other writings— his early 'Pro-
metheus,' his autobiography, his travels in Italy,

his classical dramas, his scientific studies, his

work as a critic, his vast correspondence, his

conversations in old age— cannot quarrel with
the judgment of the world.
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'Faust,' if we include under that name the

first and the second parts, is tlie work of Goe-
the's whole life. Begun and even far advanced
in early manhood, it was taken up again in his

midmost years, and completed with a faltering

hand in the closing season of his old age. All

his works, Goetlic said, constituted a great con-

fession. More than any other of his writings,

'Faust' is the confession of his life.

There are two ways in which the reader may
deal with "Faust.* He may choose for his own
delight a fragment, detach it and disregard the

rest ; he may view this fragment, if he pleases,

as a whole, as a rounded work of art. Such a

reader will refuse to pass beyond the first part

of the vast encyclopaedic poem. To do this is

legitimate. The earliest form in which we pos-

sess the drama, that of the transcript made by
Fraulein von Gochhausen, is a tragedy which
might be named 'The Tragedy of Margaret.*
Possibilities of further development lay in the

subject, were indeed required by it, and Goethe
had probably already conceived certain of them

;

yet the stadium in the progress of Faust's

history included in 'The Tragedy of Margaret*
had a unity in itself. But a reader may ap-
proach 'Faust' otherwise; he may view it as
expressing the complete mind of Goethe on some
of the deepest problems of human life. Viewing
it thus, he must accept the whole work as Goethe
has given it ; he must hold in abeyance, at least

for a time, his own particular likings and dis-

likes. While keeping his mind open to all the

poetry of 'Faust,* he will soon discover that here
is something more than a poem : he finds in it

the intellect, the character, the life of Goethe

;

it is a repository of the deepest thoughts and
feelings concerning human existence of a wise
seer.

The theme of 'Faust' as originally con-
ceived w-as the turning of an idealist from his

own private thoughts and dreams to the real

world ; from all that is unnatural,— systems,

speculations, barren knowledge,— to nature and
the founts of life; from the solitary cell to the

company of men ; to action, beauty, life, and
love. If he can really succeed in achieving this

wisely and well, Faust is saved. He is delivered

from solitude, the inane of speculation, the

vagueness of idealism, and made one with the
band of his toiling fellows. But to accompany
him there is the spirit of base worldliness, the

realist, the cynic, who sees the meaner side of

all that is actual, who if possible will seduce
Faust into accepting the world apart from that

elevating spirit which ennobles actual life, who
will try to baffle and degrade Faust by degrad-
ing all that he now seeks,— action and beauty
and life and love.

It is Goethe himself who is at odds with him-
self,— the realist Goethe set over against the

idealist Goethe ; and Mephistopheles is the base
realist, the cynic whose endeavor is to mar the
union of high poetry and high prose in human
life, which union of high poetry with high prose
Goethe always looked upon as the true condition
of man's activity. Let Mephistopheles, the spirit

of negation, try his worst, and at the last dis-

cover how an earnest striver's ways are justified

by God. Faust may wander, err, fall, and
grievously oflFend.—"as long as man lives, man
errs" ; but for him who ever strives upward,

through all his errors, there is redemption in the

end.

See Lives by Schafcr (1851), Lewes (1855),
Goedeke (1877), Uiintzer (i8i83), Heinemann
(1899), Prcm (igoo), VVitonsky (1900), Biel-

.schuwsky (11JO2 ct scq.) ; Bernays, 'Der junge
Goethe' (1875); Bicdermann, 'Goethe For-
schungen' (1879-99); Diintzer, 'Zur Goethe-
forschung' ( 1891) ; Zarnckc, 'Goethe Schriflen'

(1897); Weissenfels, 'Der junge Goethe'

(1899); Sell, 'Goethe's Stellung zu Religion
und Christenthum* (1899) ; Vogel, 'Gocthes
Selbstzeugnisse iiber seine Stellung zur Re-
ligion' (1899) ; Menzel, 'Der Frankfurter Goe-
the' (1900) ; Fischer, 'Goethe und Napoleon*
(1901); Funk, 'Goethe und Lavater* (1901);
Bode, 'Goethes Aesthetik' (1901).

Goethite, ge'tit, a hydrous sesquioxide of
iron, contains w'hen pure 62.9 per cent of iron.

It differs from hematite in having a yellow
streak and from limonitc in containing more
water and crystallizing in the orthorhombic sys-

tem. The lower grade yellow or reddish iron

ores of the Lake Superior region, particularly

on the Mesabic range in Minnesota, contain
considerable goethite and the mineral is thus an
iron ore of some importance, though it is not
distinguished commercially from limonite. See
Iron.

Goetschius, get'shi-iis, Percy, American
musical scholar : b. Faterson, N. J., 30 Aug.
1853. He was graduated from the Stuttgart

Conservatory, became an instructor there, and
was appointed to a royal professorship by the

king of VViirtcmberg. In 1890 he received ap-
pointment to the professorship of harmony, mu-
sical history and advanced pianoforte in the

musical department of Syracuse University, and
later was professor of composition in the New
England Conservatory (Boston, Mass.), from
which post he resigned in 1896. He became
organist of the First Parish Church (Unitarian)
of Brookline, Mass., in 1897. In addition to his

compositions, including anthems, sacred songs,

and instrumental works, he wrote: 'The Ma-
terial Used in Musical Composition* (1882),
'The Theory and Practice of Tone Relations*

(1892), 'The Honiophonic Forms of Musical
Composition* (1898).

Goetz, gots, Theodor von, German
painter: b. Licschen, Siberia, 1826; d. 1892. He
began as a genre painter, but in 1848 entered
the army and during the Schleswig-Holstein
campaigns filled his portfolio with sketches of
march and battle. He thenceforward devoted
himself to painting military scenes, and became
renowned as a battle painter. He took part

in the Franco-Prussian war of 1870-1, and
painted many striking incidents of the cam-
paign. Noteworthy is his 'Episode in the Bat-
tle of Sedan* (1875), one among many remark-
able canvases which render him the Horace of
Germany.

Goffe, gof, William, English regicide: b.

Sussex about 1O05 ; d. Hadley, Mass., about
1679. He became a major-general in the par-

liamentary army, sat in the House of Commons
and in Cromwell's "other house," and was one
of the judges who signed Charles' death war-
rant. In 1660, with his father-in-law. Gen. Exl-

ward Whalley, he fled to America ; and they lay

in hiding round about New Haven from 1661 to
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1664, when they went to Hadley, Massachusetts.

There they lived for many years in seclusion

;

and it is there that, according to the well-known
tradition, when the townsmen were called from
the meeting-house to repel an Indian attack, and
were standing irresolute, Goffe put himself at

their head and drove off the foe, and then dis-

appeared as suddenly as he had come. The
genuineness of the story, however, has heen
questioned. His papers have been printed by
the Massachusetts Historical Society. See
Stiles, 'History of Three of the Judges of King
Charles I.' (1794).

Gog and Magog, a king and his nation
mentioned in Ezekiel, and the book of Revela-

tions ("the prince of Rosh, Meshech and Tubal
from the land of Tubal"). Gog, king of the

Magog people, represented the northern hordes,

who were to invade western Asia (Ezek. xxxviii.

39). Probably Gog was the Gyges of the

Greeks, Gyges being a typical name for kings
reigning northwest from the Assyrians. The
event predicted was the irruption of the northern
nations into Syria.

Gog and Alagog are also the names given to

two reputed giants of early British history,

whose statues are erected in the Guildhall in

London. The legend reported by Caxton with
reference to these personages declares that they

were the la.st two survivors of the sons of the

33 infamous daughters of the Emperor Diocle-

tian, who, having murdered all their husbands,
were sent to sea in a ship, and arriving in Britain

and cohabiting there with demons, had a num-
ber of giants for their offspring. These giants,

it is said, were conquered and brought prisoners

to London, where they were kept chained to the

gates of a palace on the site of the Guildhall.

When they died their place was taken by effi-

gies of them. Effigies called Gog and !Magog
certainly existed in London at a very early

period, and they were sometimes brought out
and placed on a conspicuous place to welcome a
sovereign entering the city, as was done to

Henry V. in 1415; Philip and Mary in 1554;
and Queen Elizabeth in 1558. The old effigies

were burned in the great fire in 1666. The pres-

ent figures of Gog and Magog, which are 14 feet

high, were erected in 1708.

Gog'gler, or Goggle-eye, names given
colloquially to several fishes that have prominent
eyes, as the rock-bass, the wall-eyed pike, and a

tropical crevalle. American gunners call a duck,

the surf scoter, "goggle-nose," in reference to

spectacles-like spots on its bill.

Gogol, go'gol, Nik'olai Vassil'jevich, Rus-
sian novelist and dramatist; b. in the govern-

ment of Poltava 31 March 1809; d. Moscow 21

Feb. 1852. From an early period he manifested a

great inclination for dramatic representation, and
even endeavored to establish himself in the pro-

fession of an actor, but his first appearance was
unsuccessful. After filling a situation in a gov-

ernment office, became successively professor of

history in the Patriotic Institute, a private tutor,

and, lastly, professor of history in the University

of St. Petersburg. In none of these did he con-

tinue for any time, and presently took up his

residence abroad, spending a long period in

Italy. His works are extremely popular in Rus-
sia for their graphic and humorous delineation

of everyday life and manners, and more espe-

cially Russian country life. Among them are:
'Evenings at the Farm* (1832) ; 'Mirgorod,* a
collection of tales (1834); 'Dead Souls' (1842),
a satirical novel, depicting the public abuses and
barbarism of manners prevalent in the prov-
inces; and 'The Reviser,' a satirical comedy of

Russian officialdom.

Goitre, goi'ter, an enlargement of the thy-
roid gland which may occur sporadically or be
endemic. Isolated cases occur the world over.

In the United States the disease is compara-
tively prevalent around Lake Ontario and in

parts of Michigan. It is found endemically in

the mountainous regions of Switzerland and
Italy. The cause is unknown, although certain

claims are made that the water is responsible.

The symptoms of goitre consist of a more or
less uniform enlargement of one or both lobes

of the thyroid, causing a puffiness either on one
side or both sides of the neck about the region
of Adam's apple. When small, no inconvenience
is caused thereby, but if the growth becomes
extensive, pressure on the important structures

of the neck may result in difficulty in breath-
ing, and occasionally sudden death has resulted.

Tumors of the thyroid gland such as carcinoma
and sarcoma, sometimes simulate goitre. One
form of goitre, due to abnormal thyroid func-
tion, is known as Graves' disease (q.v.). See
ExopHTH.'^LMic Goitre.

Gokcha, gok-chii', Goktscha, or Sevanga,
sa-van'ga, a lake in Erivan, in Transcaucasia,
Russia. It is 6,400 feet above the sea and has
an area of about 540 square miles. A large

number of small streams flow into it, but the

outlet, the Sanga, which flows into the Aras,
seems to convey only a small portion of the

waters to the Caspian Sea.

Golcon'da, 111., village, county-seat of

Pope County ; on the Ohio River. It is the

trade centre for a large farming country and
for a mining district. Its manufactures are

chiefly flour and lumber. Pop. 1,200.

Golcon'da, India, an extensive fortress of
the Nizam, situated on a granite ridge, seven

miles west of Hyderabad, India. In its im-
mediate neighborhood are the ruins of an an-

cient city, once the metropolis of the powerful
kingdom of Golconda, which reached its height

at the close of the i6th century and endured
till 1687. The place itself is still strong; and
about 600 yards distant are the solid mausoleums
of its former sovereigns. The fort is held by
a small garrison from Hyderabad, and serves

as the Nizam's treasury, and also as a state

prison. Golconda is proverbially famous for its

diamonds ; but in truth, they were merely cut

and polished here.

Gold (chemical symbol, .^u; atomic
weight, 187), a metal distinguished from
other common metallic elements by its beau-
tiful characteristic yellow color which it

preserves untarnished on exposure to the
atmosphere under nearly all conditions. Many
alloys of copper with zinc, tin, and alumi-
num have also a more or less golder.-yellow

color, and are used as substitutes for and
imitations of gold, being sold under various
fanciful names, such as Dutch metal, Mannheim
gold, Abyssinian gold, etc. Some of the bronzes
have also a golden color. None of these resist

atmospheric action like gold, but some are
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fairly permanent under ordinary conditions.

Pure gold lias a high metallic lustre, but is in-

ferior in this respect to steel, platinum, and
silver. The metal possesses a higher specific

gravity than any common metal, but is exceeded
in this respect by platinum. The specific gravity
varies from 19.2 to 19.4, and the metal is thus
l'/2 times heavier than lead and nearly twice as

heavv as silver, bulk for bulk. Gold melts at

1045 C, being somewhat less fusible than
silver and more fusible than copper. It does not
melt in a common fire. At high temperatures
the metal is sensibly volatile, and in the intense

heat of the oxyhydrogen blowpipe or electric fur-

nace may be vaporized. The vapor is purple.

The pure metal is somewhat harder than lead,

but softer than copper, silver, platinum, zinc, or
iron. It is consequently too soft, in the pure
state, for the purposes to which it is generally
applied. For practical application it is alloyed
with copper or silver, and both these metals arc
often present. The former renders the gold red-
der and the latter paler than its true color. The
proportion of gold contained in an alloy is ex-
pressed in degrees of fineness, or as "carats"
and carat grains (4 grains= 1 carat). The
fineness is expressed in parts per thousand, for
example 916.6, or decimally, .9166. The carat
value of the gold is expressed in parts of 24,
pure gold being 24 carats fine. Thus 9-carat
gold contains 9 parts of pure gold and 15 of a
mixture of copper and silver, etc., commonly
known as alloy. Sovereign gold consists of II

parts gold and i copper; guinea gold, of 11 parts
gold, '/z part of copper, and Vz part of silver.

Standard and guinea gold are thus 22 carats fine

(the legal standard for coins in the United
Kingdom and colonies), and contain only 2
parts of alloy. The German, .American, and
Italian standard is 21.6 carat, and is composed of
I part copper and 9 gold. The following table
shows the relative amounts of gold and baser
metal in alloys commonly employed

:

Carats Fine
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ores. Oxides of gold can be prepared with some
difficulty. The monoxide is thrown down when
caustic potash is boiled with gold chloride solu-

tion to which a little acetate of soda has been
added. A trioxide (Au^Os), a dioxide (Au^Os),
and a tetroxide (AU2O4) are also known. What
is known as fulminating gold, Au203(XH3), may
be prepared by adding ammonia to a solution of

gold chloride or by steeping the hydroxide in

ammonia. It is a green or brownish powder,
which detonates violently when gently heated or
when struck. Two classes of gold salts exist.

Of the aurous salts, the principal are sodium
auro-sulphite, auro-thiosulphate, the cyanide
and potassium auro-cyanide. Of the auric salts,

the principal are the trichloride and the chlor-

aurates. Gold trichloride crystallizes from solu-

tion in dark orange-red crystals, AuClj2H.O. It

is extremely soluble in water, and volatilizes at

300° in a stream of chlorine gas, but is decom-
posed on heating to 200° in air with the form-
ation of the monochloride and chlorine, and, at

a higher temperature, of gold. It is soluble in

ether, naphtha, and essential oils.

The chlor-aurates are combinations of gold
chloride with sodium, potassium, and other
alkaline chlorides. The best known are

KCl..-\uCL.2H,0, and NaCl.AuCl3.2H.O, salts

commonly sold as gold chloride for photographic
purposes. Gold is precipitated from solution by
most metals. Iron, copper, and zinc precipitate

it readily, generally in a more or less pulverulent
form devoid of metallic appearance. Oxalic
acid, ferrous sulphate, sulphur dioxide, and sod-
ium sulphite, carbon, grape-sugar, and manj' or-

ganic reducing agents, precipitate the gold from
gold chloride. In some cases the metal is so
finely divided that it imparts a ruby color to the
liquid and does not settle for months. Purple
of Cassius is the fine purple pigment produced
by treating gold chloride solution with a mi.xture

of tin chlorides, that is, stannous chloride con-
taining a little stannic salt. It is used in glass

staining, pottery, and enamel painting, and for
coloring artificial gems, imparting 3 pink, rose,

or red color. The addition of tin chloride to the
solution obtained by treating an ore w'ith aqua
regia and boiling off the excess acid, is a deli-

cate test for the presence of gold. Finely
divided gold imparts to pottery and glass a
color varying from pink to rub}'. Gold resists

chemical action to a greater extent than plat-

inum or any other common metal, and in alloys

protects base metals from the action of acids to

a remarkable extent. Owing to the high specific

gravity of gold (19.3) it is possible to roughly
determine the richness of the alloy by taking
the specific gravity of the article. This is im-
possible where platinum (specific gravity 21.4)
is present in the alloy. The specific gravity of
standard gold is 17.157, and of l8-carat gold
16.8.

Assay of Gold.— The touchstone is employed
to determine appro.ximately the quality of the
gold. It is a hard, black, silicious or flinty

slate known also as Lydian stone. Basalt and
black Wedgewood ware are also employed. The
metal to be examined is rubbed on the stone
(any plating or coloring being first scraped off),

and the streak compared with that made by
needles of known composition differing from
each other by one-half carat. The streak is also

treated with nitric acid and a test acid, and the
result of their action observed. Three or more

sets of needles are employed, the chief being
a gold-copper series, a gold-silver series, and a
gold-silver-copper series. Sometimes five sets

are employed, in which the proportions of silver

and copper are varied. The series to which the

article tested belongs is determined by compari-
son for color, hardness, and toughness, the latter

being inferred from the dryness or greasiness of
the streak. The streak is first treated with pure
nitric acid (applied with a feather), which is

afterward rubbed off. With brass and other
spurious copper alloys the streak is completely
and instantly dissolved, while poor gold leaves

a very faint impression. Nitric acid does not
affect any alloy above 15 carats fine. A test acid
consisting of 98 parts nitric acid (specific grav-
ity 1.34) and 2 of hydrochloric acid (specific

gravity 1.173) is used if the streak has been un-
affected by the nitric acid. Gold of 18 carats

fine and over is not affected by this mixture in

the cold. This method of testing is only used
when a rough idea of the richness is all that is

necessary for valuation purposes.
Accurate assays of gold alloys are made by-

wrapping a weighed quantity (either 5 grains or

0.5 gram) in sheet-lead, with sufficient silver to
equal three times the weight of pure gold pres-

ent. Lead to the amount of 34 times the weight
of the sample is used for all alloys containing
less than 50 per cent of gold, and less for richer

alloys. The sample is dropped on to a bone-ash
cup (cupel) previously heated to full redness in

a mufHe furnace. The copper and all base
metals in the alloy are oxidized, and the oxides
dissolved in the molten litharge formed by the
oxidation of the lead added. The fused oxides
are absorbed by the porous cupel, thus keeping
the metallic surface clear, and at the end of the
operation only silver and gold remain behind.
After cooling, the button is rolled into a ribbon,
annealed, coiled up, and boiled first in nitric

acid of 1. 16 specific gravity, and afterward in

nitric acid of 1.26 specific gravity, to dissolve
out the silver, and after washing the coherent
cornet of gold is heated to dull redness in an
annealing cup and weighed. The addition of sil-

ver in assaying is known as inquartation. It is

necessary owing to the protective action ex-
erted by gold on other metals.

World Production of Gold.— Gold is very
widely distributed, smaller or larger quantities

being found in nearly every countrj'. The an-
cients obtained gold from the Spanish Penin-
sula, Greece, Asia Minor, and India. The Ophir
of the Bible has been variously located. Possibly
it was in East Africa. In more modern times
Peru, Bolivia, Brazil, Chile, Mexico, and other
countries of South and Central America fur-

nished immense supplies of gold after the dis-

covery of America until about 1850. By far the
greatest discoveries of gold have been made dur-
ing the 19th century. The discovery of the Cali-

fornian placers in 1848, and of the Australian
placers in 1851, produced a mad rush to the
diggings. In 1S58 gold was found in New Zea-
land, and in 1861 the Otago district became a
large producer. Since then immense develop-
ments have taken place. Besides California^
Montana, Arizona, Colorado, Nevada, Idaho,
and others of the L'nited States have furnished,
and still furnish large supplies, and .Alaska must
also be added. British Columbia is an important
source, both alluvial and quartz mining being
followed. Canada has also entered the lists as
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a gold-producer, and the phenomenal discoveries

of rich alluvial deposits in the Klondike region

in the Yukon basin still furnish excitement. The
rich finds in western Australia, in the Calgoorlie

and Coolgardie districts, have recently placed

that colony in the front rank as a gold-producer,

while Victoria, South Australia, and New South
Wales have long been large gold-producing

countries. In \'ictoria much energy in the de-

velopment, more especially of "deep lead" min-

ing, is being put forth. The Witwatersrand
district of the Transvaal has sprung into import-

ance since 1886, and Johannesburg is now per-

haps the largest gold-mining centre of the

world. Russia is also an important producer,

the gold being obtained beyond the Ural moun-
tains. India also produces a considerable

amount. Of the prospective gold fields the most
likely arc British Guiana, the hinterland of the

Gold Coast, certain parts of China, and possibly

East Africa. Gold has been found in several

parts of the United Kingdom, principally around
Dolgelly, in Merionethshire, in Sutherlandshire,

in the Lead Hills, in the VVicklow Mountains,
and other places in Ireland. The production of

gold in recent years is shown in the tables given

below. Such figures, however, are all more
or less uncertain

:

Georgia
Idaho . .

.

Maryland
Michigan
Missouri
Montana

New Mexico.
Norili Carolina.
Oregon
South Carolina.

.

South Dakota. .

.

Tennessee
Texas
Utah
N'irginia
V\'ashinj]:ton . . .

.

Wyoming

Country
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metals according to the color required. Ten
colors are recognized : red, pale-red, deep-red,

orange, lemon, deep-pale, pale, pale-pale, deep-

party, partj', besides fine gold. In the deeper
colors copper preponderates in the alloy, vary-

ing from Yz dwt. to y^ dwt. per ounce, and no
silver. The pale ones contain silver varying
from a few grains to i dwt. per ounce. The
middle ones contain from ^ to a little over i

dwt. of alloy, of which -/z is silver and Ys cop-

per. Ordinary gold-leaf contains about 21

grains of alloy per ounce, and is thus nearly

23-carat fine. The operations are conducted as

follows : The metal is melted and cast into in-

gots, which are rolled out into thin ribands be-

tween polished steel rolls. Each ounce of gold

is rolled to a length of about 10 feet, the riband
being i^S inches wide and 0.0015 to .001 inch

thick. This is cut up into pieces, each weighing
about 6 grains, so that 2 ounces— that is, a

*beating"— yields 160 to 170 such pieces. These
are packed between intervening sheets of vel-

lum, some 3 inches square, the surfaces of which
have been rubbed over with fine plaster of

Paris—• brime— to prevent the gold from
sticking. A number of blank pieces of vellum
are placed at the top and bottom of the pile,

and the packet is bound with straps of the

same material. The cutch thus formed is beaten

with a hammer weighing from 17 pounds up-
ward, or b}' a power hammer, till the gold has
been extended to the size of the parchment
sheets. The packet is then unbound, the gold
squares each divided into four by a steel knife,

and the pieces packeted between sheets of

gold-beaters' skin (q.v.) about 4^ inches

square. A number of blank skins are placed

at both top and bottom. The 600 to 700 pieces

are all put into the same packet, and comprise
what is called the shoder. The shoder is se-

cured by slipping the pile into a parchment
band, and again into a similar one at right

angles, and is beaten with a round-faced ham-
mer weighing from 9 to 12 pounds, until the

gold has extended across the skins. When the
gold has filled the shoder each leaf is divided
into four pieces with a strip of bamboo sharp-
ened on the long edge. The 2,500 to 2,800

pieces thus obtamed are packed in three packets
between fine gold-beaters' skin 5 inches square.

E^ch of these packets constitutes a "mold." A
large number of blank skins are placed at either

side. The packet is secured as before, and each
mold is beaten with the "finishing" or gold ham-
mer, weighing from 7 to lo pounds, till the

metal extends to the edges of the skins, and in

some places flows over. When the beating
is finished the mold is opened. Each leaf is then
lifted deftly by long wooden tweezers, placed,

with a sudden downward movement, on a leather

pad dusted with brime, and from the central

part leaves 3^8 inches square are cut by means
of two sharpened bamboo strips fastened paral-

lel to each other. The leaves are placed by the

tweezers in books of soft paper rubbed over
with red ochre, red bole, and brime to prevent
the gold from sticking. If the leaf does not lie

flat, a sudden puff of breath, well directed in the
centre, lays it flat. Each book contains 25
leaves. Fine gold is more difficult to deal with
than that containing a little alloy, owing to its

liability to stick w^hen the leaves touch. It,

however, beats equally well. The leaf begins
Vol. 7—44

to transmit light when m^at,!, of an inch thick.

Ordinary gold-leaf varies from -rsriirsJi to irsii'jnss

of an inch thick.

Gold Coast Colony, a British crown col-

ony on the coast of West Africa, bounded on the

east by Togoland (German), and on the west by
the Ivory Coast (French). Its coast line is

about 350 miles ; its area, inclusive of Adausi,
Ashanti, and the Northern Territories, is about

75,000 square miles. Pop. 1,500,000, of whom
500 are Europeans. The native state of Ashanti
lies inland, at the back of the central portion of

the colony. The territories in the hinterland to

the north of Ashanti, were erected into a sepa-

rate district, the Northern Territories, in 1897
(area 38,000 square miles, pop. 317,964) and
placed under the administration of a commis-
sioner. The products are chiefly palm oil, gold,

palm kernels, rubber, timber, etc. Chief town,
Akkra, pop. 16,267. The government includes

a governor, an executive council, and a legis-

lative council of nine, none of whom are elected.

Trouble arose between the king of Kumassi,
who had declared himself king of Ashanti in

1894, and the British authorities, and in 1895 an
expedition was sent against him, under the com-
mand of Sir Francis Scott, which resulted in the

submission of the king, who was afterward
taken to the coast. The kings of Bekwai and
Abodom also made their submission, and the

country was placed under British protection, and
a resident appointed at Kumassi. The Niger
Convention drawn up by the Anglo-French Com-
mission sitting at Paris, and signed 15 June
1898, and the agreement of German}' 1899, set-

tled the boundaries of the hinterland to the

west and the north. Bona and Dokta were
given up to France, and the French had to con-
cede Wa and other points to the east of the

Volta, which had been occupied by them. The
railroad from Sekondi to Tarquah was com-
pleted 1901, and in 1902 was prolonged 48 miles

beyond the latter point. A line is also being

laid to the gold mines of Princissu.

Gold-crest, or Golden-crested Wren. The
British name for one of the Kinglets (.q.v.).

Gold Cure, a specific discovered by Dr.
Leslie E. Keeley, by the administration of which
drunkenness, addiction to such drug habits as

taking opium, or cocaine, as well as the tobacco
habit are, it is claimed, cured by a renovation

of the nerve cells. Dr. Keeley's theory- is that

all habits of the kind specified above are symp-
toms of physical disease and disorder, and may
be treated like any other affection of the body.

Keeley Institutes have been established all over

the L'^nited States, and there is a Keeley Insti-

tute in London. The treatment consists in the

administration of bichloride of gold, accord-

ing to a prescription which has not been made
public. According to the testimony of many re-

formed inebriates of both sexes the results of

the Keeley Cure are genuine and lasting. Ac-
cording to the statistics recently issued by the

Keeley Institute, the success of the cure extends
to all classes. Out of 1,000 consecutive cases

treated, 236 were housewives, 150 physicians and
surgeons, 50 were without calling, 30 were at-

torneys, 29 were merchants, 23 were farmers,

20 were dentists ; clergjTnen, authors and actors

were also represented.

It takes four to six weeks to accomplish a

complete cure, and testimonials arc not wanting
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from many of the leading na-n and women in

the country as to the efficacy of Dr. Keeley's
spccitic, as they have seen it operating in the
case of those who have been submitted to it.

"The Keelcy League" is an association of 30,000
men who have been cured by the specific and ac-

companying treatment. The total number which
it is claimed have been released from the dom-
ination of the drink or drug habit is 300,000.

The discovery was made by Dr. Keelcy in

1879, while he was practising physician in

Dwight, 111. In 1880 he opened his first institu-

tion at Dwight. The regular medical profession
has not accepted with favor the claims of the
Keeley Cure.

Gold Hill, Nevada, formerlj' a distinct

village, but now a part of Virginia City. It is

about 7,000 feet above the sea. It has rich sil-

ver mines, and several quartz mills. Here, on
Mount Davidson, is the famous Comstock lode.

Cold Lace, a kind of lace made of gold
wire, flattened between two polished steel roll-

ers, into a ribbon which is twisted round a core
of silk. The "gold wire" used in the manufac-
ture of gold thread is nearly always composed
of pure silver with a thin coating of gold in

India. But in European countries it is only the

very best qualities of this wire which are made
of unalloyed silver. A good quality of Eng-
lish gold thread is made from wire consisting of
I part of copper added to 25 of silver, which is

afterward coated with gold. But alloys of

copper and silver in many proportions are
used, some wire containing only I part of sil-

ver to 60 of copper.. The silver, or alloy of
copper and silver, is made into a rod !'/:

inches in diameter, and then annealed and
polished to prepare it for its coating of gold.

This is laid on in the form of leaves of pure
gold, and subjected, for the best qualities of
wire, to the fire-gilding process— that is, the

gold-coated rod is heated to redness on burning
charcoal, which causes the leaf to adhere firmly.

Rods so treated are ne.xt smeared with wa.x,

and drawn through the holes of a steel draw-
plate. (Sec WiKE-DR.\wiXG. ) The wire is fre-

quently annealed during the process of draw-
ing, and this requires to be very skilfully done,
or the golden tint of the surface is lost. Gold
wire for thread is generally drawn down to a
size measuring 1,100 to 1,400 yards to the ounce
of metal. Finer sizes reach the length of 1,800

to 2,000 yards to the ounce, and to attain this

fineness the wire is drawn through perforated

gems, such as diamonds or rubies. The fine

wire, after being annealed, is flattened between
polished steel rollers. Finally the flat wire, or
rather ribbon, is wound over yellow or orange
colored silk, so as completely to envelop it, by
a spinning engine. The gold thread is then
finished. Some of the best qualities of the
metal covering or "plate" of this thread have
12 pennyweights of gold to the pound of silver

or of alloy. Inferior kinds have as little as 2
pennyweights to the pound, and still cheaper
sorts of thread are covered with flattened cop-
per wire which has received a thin coating of
electro-deposited silver, and this afterward re-
ceives, on the outside of the thread only, a still

thinner electro-deposited coating of gold—two
grains of the precious metal covering 3,000
square inches of surface. For this very cheap

kind of thread yellow cotton is used instead of
silk.

The only difference between gold and silver

thread is that the thin coating of gold is want-
ing on the latter. Gold thread is used in the

manufacture of military lace. This, however, is

a woven substance and not true lace; but some
real lace is made both of gold and silver thread.

Both kinds of thread are also used for facings of
liveries, and for ecclesiastical robes, altar cloths,

and banners. These and other fabrics are either

embroidered or woven, but often only in part,

with the thread. (See Broc.\ue; D.\m.\sk ; Em-
broidery.) Much of the "gold thread" used
for theatrical dresses and decorations has only

a covering of Dutch metal and the "silver

thread" in these is spun with a covering of a
cheap white alloy, having a mere film of silver

on the surface.

Gold Mining. Gold is usually found in

nature in the metallic or native state, and may
be distinguished from iron and copper pyrites

and other yellow metallic minerals by its mal-
leability and softness. Native gold is never
pure. Its quality varies from about 800 to 950
fine, or about 20 to 23 carats (see Gold). Elec-

trum is a native alloy of silver and gold about
500 fine. A native amalgam with mercury also

occurs. The metal sometimes occurs co'stal-

lized in octahedra and other cubic forms. It is

also found in irregular masses which may be
nodular, filiform, or arborescent, or it may form
thin leaves merely gilding the surfaces of the

rock. More commonly it exists in grains irregu-

larly di.'itributed through sand, gravel, or rock.

These grains are sometimes so minute as to be
invisible to the naked eye, and the presence

of gold can only be detected by subjecting the

rock to a careful assay, either by grinding with
mercury, washing, or fire assay.

The metal occurs in (i) alluvial deposits, or
"placers." These are deposits of gravel, sand,

clay, or loam, consisting of the debris of weath-
ered rocks, generally transported by running
water from hillsides to valleys and plains. They
mark and follow the courses of existing rivers

or of rivers belonging to former ages. Gold
is found in them in all degrees of coarseness,

from minute specks or "colors" to masses weigh-
ing many ounces. One of these, designated the

"Welcome Stranger," found at DunolJy in \'ic-

toria, weighed 2,195 ounces troy, and many
others of large weight have been found.

These larger masses of gold have usually a

more or less rugged and lumpy exterior, and
arc described as "nuggets." The largest usually

occur near the source from which the gold in the

alluvium has been derived. This source almost

always consists of veins of quartz, or other
material, occurring in one of the older rocks.

Alluvial deposits vary in character from pipe

clay to coarse gravel. The gravel is usually

loose, but sometimes in working the deposits in-

tervening layers are met with which are cemented
together. These are known as "false bottoms.*

River sands also frequently contain gold. Allu-

vial deposits are often very rich, particularly

in nuggets. This is largely due to the force

cl the water carrying forward the light earthy

material, while the larger and heavier particles,

owing to their greater resistance, accumulate
nearer the source. (2) The formation which
is known as "deep leads" consists of ancient
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river beds that have been covered by more
recent deposits of drift, earth, or volcanic rocks,
which have become hardened and consolidated.
They are composed of sand, gravel, loam, and
clay, the so-called "wash-dirt" or "pay dirt"

varying from a few inches to several feet in

thickness. Formerly these deep leads were the
main drainage channels of the country, and in

rain storms were heavily fiooded, carrying the

debris from the hillsides down the creeks and
gullies. In Victoria the deep leads are often
overlaid with a deposit of basalt known as
"bluestone," showing volcanic action to have
been instrumental in covering up the deposit.

These deposits often extend out beyond the
covered portion, and in mining operations trou-
ble is occasioned by water which finds its way
in through the exposed portion. Their direction

is traced by boring. (3) In the primitive rocks
gold occurs generalh', though not invariably, in

veins of quartz. The terms "lodes," "reefs,"

"ledges," are also used much in the same sense
as veins. The metal is not uniformly dessemi-
natcd through the rock, but occurs in most cases
in rich streaks and pockets. Careful examina-
tion will often reveal its presence, but no general
appearance of the quartz can be relied on.
Highly mineralized quartz is generally most pro-
ductive. The minerals usually present are silver,

zinc, lead, copper, iron, nickel, bismuth, tel-

lurium, and antimony-bearing minerals, the

commonest being iron pyrites, mispickel, zinc

blende, galena, copper pyrites, argentite and
other silver ores, nagy-agite and other tellurides,

bismuthine, antimonite, limonite and hema-
tite. Sometimes these— especially iron pyrites
•— are present in very large quantities. Near
the surface this has been completely decomposed
and partially converted into oxide of iron, con-
ferring a reddish brown color on the more or
less spongy rock. Such decomposed rocks con-
taining much oxide of iron are described as
"gossans." In the cavities small particles of
free gold can often be observed. In the un-
altered portions of the rock the accompanying
minerals may be plainly distinguished. The
veins may be compact and large, but the mineral
streak often occupies only a portion of the lode,

though many "leaders" may occur. Much of the
lode is sometimes barren. In some quartz de-

posits the stone is imiformly rich; in others the

gold is concentrated at certain points in what
are known as pockets. According to a recent

report from Cripple Creek, Colo., a mass weigh-
ing over a hundredweight with a slight admix-
ture of quartz has been found there. A similar

mass of less size was found some years ago in

India, and another near Sydney, N. S. W., was
5 feet high, I foot wide, and 6 inches thick,

full of threads, wires, lumps, and sheets of gold.

It realized £15.000. The "banket" ore of South
Africa resembles both alluvial deposits and reefs.

It consists of a mass of quartz fragments mostly
irregular, embedded in a cement of mineralized

matter which carries the gold. This, near the

surface, is completely "weathered," and an in-

crustation of oxide of iron remains surrounding
the quartz. Strangely enough this deposit re-

sembles a reef rather than an alluvium and
extends to great depths. Several "deep" mines
are now in operation. No satisfactory explana-
tion can be given of this formation. Ores of

ether metals frequently contain gold. Iron and
copper pyrites, antimonite, galena, and silver

ores are often gold bearing. The precious metal
is extracted in the smelting of the mineral.
Gold occurs also in combination with tellurium
and possibly with selenium, as well as in the
free state. Most telluric ores are gold bearing,
and the presence of this element is often looked
on as an indication of gold.

Placer Mining.— When the alluvium is at the
surface the exploration of the ground can pro-
ceed forthwith, and with pick and shovel the
gravel is turned over and the nuggets taken out.
The remainder is afterward washed to recover
the finer particles of gold, in the pan, the dolly,
or the cradle. When the "pay dirt" is covered
with soil, etc., the "cover" is first removed to lay
it bare, and the washing proceeded with. From
the above references the presence of water is a
most important item in the satisfactory exploit-
ing of alluvium. The washing of sands and
gravels is a simple matter. In washing in the
pan—"panning out"— a quantity of the dirt free
from the stones is put into a shallow iron or
wooden dish some 15 inches in diameter, with,

a slight depression in the middle. It is then
mixed with water, and the dish put with its

edge just under water with one side a trifle

lower than the other. Any lumps are broken
up by hand. By a gentle whirling and jerking
motion the sand and other light bodies are
washed over the edge of the pan, and the heavy
matters containing the gold remain at the bot-
tom and accumulate in the central depression.
Pebbles are thrown out, and the "colors" (specks
of gold) are then sought after and picked out,
or the whole heavy residue saved, dried, and
blown, or treated with a little mercury to ex-
tract the gold.

The "dolly" or "tossing tub" is intended for
washing fine stuff or coarsely crushed material
passing through a sieve having 12 meshes to the
linear inch. It consists of a circular tub ia
which the dirt is mi.xed with sufficient water,
and is stirred around with a shovel or other
implement three or four minutes. A little of
the water is then removed, and the tub struck
on its sides for some few minutes with a ham-
mer to quicken the subsidence of the heavy
matters. The w-ater is then poiyed off with the
lightest matters, and the upper portions of the
remaining mud scraped off and thrown aside.
Some fresh dirt is added and the operation
repeated. By this means a gradual accumula-
tion of gold takes places at the bottom of the
tub— or kieve, as it is called— and is removed
from time to time. Some tossing tubs are pro-
vided with rotary stirrers.

The "cradle" consists of a short box or
trough si.x or seven feet long, mounted on a
kind of rockers, and slightly inclined to allow
the mud to run off. A box with a bottom of
iron plate perforated with half-inch holes is

placed over the higher end of the trough. Un-
derneath this an inclined plate directs the stuff

to the top of the trough, across the bottom of
which strips of wood called riffles, about half an.

inch thick, are fixed transversely to arrest the
heavy particles of gold. The "pay dirt" is

thrown into the box at the top, and water is led
into or poured on it. The finer portion is thus
carried through the holes into the trough.
Lumps are broken up and the cradle rocked
from side to side with a jerking motion. The
light matters are carried away by the water fron
the lower end of the trough, and the particles.
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of gold nnd oilier heavy matters lodge behind
the bars and arc afterward collected.

Sluicing.— This is the method adopted where
practicable for treating alluvial deposits. The
"sluices" consist of troughs called "flumes," in

sections about 12 feet long, mounted on trestles

to give a sufficient inclination— from ^ to i'/2

inch to the foot. The lower ends of the troughs
fit into the upper ends of the succeeding sections.

The bottom of the sluice box is crossed trans-

versely by bars of wood or iron. In long sluices

these are about two inches thick and are sup-
ported by longitudinal bars, dividing the bot-

tom of the sluice into rectangular spaces. The
gravel is placed at the top and washed down
by a stream of water, while the hunps in the

hand sluices are broken up by raking them.
The smallest of the sluices, known as the

"long torn," and worked by two or three men,
consists of two such sections. Into the upper
one the gravel is thrown, and the lower end is

closed by an iron grid set at an angle, to keep
back the pebbles and large stones, while the
sand, etc., passes through to the lower trough.
In this it deposits its gold and heavy matters
behind the riffle bars which in these shorter

sluices are not so thick. The longer sluices, for

dealing with larger quantities of material at a

time, are made 250 feet long, or longer in many
cases, and if there are many stones in the stuff

to be treated, the sluice is divided into two
sections, placed at different levels. The lower
end of the upper section is not blocked, but near
it the bottom consists of an iron grating— the

"grizzly." The stones are washed forward over
the grating, and fall or are raked out at the end.
Under the grating is the second section of the
sluice, often arranged at right angles, or to run
in an opposite direction and with a smaller
inclination. On this the sand and fine particles

carried by the water fall, so that the smaller
particles of gold may be recovered. In sluicing,

mercury is often fed in at the top of the sluice

in order to amalgamate the gold, and the amal-
gam then lodges behind the riffles. In other
cases the fine sand, after passing through the

first section of the sluice, falls on inclined tables

covered with blankets, rough cloth, or hides
with the hairy side up. over which it flows in a
thin stream. These "blanket strakes" serve to

arrest and recover the fine gold. Amalgamated
copper plates are employed for the same purpose
in some cases, over which the fine sand flows

before running to waste.

In dealing with the hard "cements" and "deep
leads," the material is generally first treated in

a "puddling" machine. In this the pay dirt is

disintegrated by edge runners, or revolving rakes
or harrows, or some other form of crushing or
stirring apparatus, while a current of water
carries the debris from the machine into the

flumes and over the strakes. Much of the coarse
gold remains in the puddling machine. Where
the configuration of the ground admits, there is

no difliculty in getting the necessary fall, but
where the surface is level this has to be ob-
tained artificially, by erecting very high poppet-
heads over the shafts from which the pay dirt

is drawn. In some cases these are over 100 feet

in height, the puddlers being placed on a plat-

form at a suitable elevation, from which the
flumes slant downward, being caried on trestles.

Hydraulic Mining.— In places where the
ground is suitable, these deep leads and other

alluvial deposits are worked by washing down
the gravel by means of a powerful jet of water,
a head of 200 to 250 feet being sometimes em-
ployed. The jet is delivered from a movable
pivoted nozzle— the "monitor" or "giant"

—

against the bank of auriferous material, and the

detached debris washed into sluices where the
gold is deposited. These sluices arc larger than
those already mentioned, being sometimes 5 to

6 feet in width, 2 to 3 feet deep, and are often
paved with stone and provided with iron riffle

bars. Some of them arc upward of a mile long.

Mercury is always fed in at the top, and the

amalgam recovered by raising the riftle bars
after turning off the water and cleaning out the

gravel. An immense water supply is required
for this purpose, and the water is often brought
for miles in "flumes" which cross gulches and
valleys supported on trestles, and arc carried in

tunnels through hills. This is the cheapest mode
of working. From two to four grains of gold
per ton, and in some few cases less, is sufficient

to pay expenses. If the material is exception-
ally hard, blasting is resorted to in order to

break it down, when the action of the jet is

sufficient to disintegrate it. A "miner's inch" of
water is the quantity that will flow through a

hole an inch square in an inch board, under a

head usually of 7 inches, but more or less ac-

cording to the locality, the time of flow being
specified. A 24-hour inch at 7 inches pressure
is nearly 14.000 gallons. In other cases an inch

reaches 17.000 gallons. The river gravels of
Scotland, Ireland, and Wales, and many parts

of Europe, have yielded gold, but the richest

of such deposits are those of California, Klon-
dike, and Australia. Magnetic iron sand, tin

stone, ilmenite, sulphides, garnets, and diamonds
are often associated with alluvial gold.

Quartz Mining.— In dealing with the material
from veins or reefs of quartz and other hard
substances containing free gold, the stuff is

reduced to fine powder and then passed, sus-

pended in water, over copper plates amalga-
mated with mercury, to which the gold adheres.

The "tailings" are then treated either by "con-
centration" and the concentrates chlorinated, or
the whole of the tailings is treated by the cyanide
process. The ore to be crushed is first passed
through a "stone breaker" or "ore crusher." In
the Blake type the moving jaw permits the

introduction of the larger lumps at the top, bui

only allows the crushed material to pass out
at the bottom in pieces a little larger than wal-
nuts. In the Gates type a gyrating cone revolves

inside a fixed vertical cone. Both have ribbed
surfaces, and they are of different angles, so

that the large material introduced at the top

is broken down before it can pass out at the
bottom. The broken ore passes to the ore bins,

thence to the feeders and on to the stamps, or
some form of grinding mill. The lower part of
the battery consists of a cast-iron box— "mortar
box"— fitted on one or both sides with a fine

screen of wire-cloth or perforated sheet metal.

At the bottom of this box is a row of iron

blocks called "dies," on which the stamps fall.

The stamps are heavy cylindrical cast-iron blocks
— heads— to which are attached loose steel

facing pieces—"shoes''— fixed to the lower ends
of the vertical iron rods— stems— moving up
and down between guides carried by the fram-

ing The stamps are raised by cams keyed on
the revolving shaft. These engage with collars
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.— tappets— fixed on the sterns. As the shaft

revolves, the cam raises the stamp twice in each
revolution and allows it to fall when the cam
passes. The stamps are thus kept pounding
away at the ore in the mortar box. The heads
and their attachments weigh up to nearly half

a ton, and make from 70 to 90 blows pe""

minute. Five heads usually constitute a bat-

tery. Some mines have 200 stamps at work.
Each head should crush about one and a half to

two tons of ore per day. The motive power
may be steam-engines or turbines. Some mills

are driven electrically. In wet crushing mills a

stream of water is admitted to the mortar box,

and carries the crushed material through the
screens. Mercury is fed into the mortar boxes
in small quantities, and much of the gold is

retained there on amalgamated copper plates.

Slightly inclined amalgamated copper plates ar-

ranged in steps are placed in front of the bat-

tery, and over these the crushed ore pulp passes
slowly as it leaves the mortar box, the gold
being retained by the amalgamated surfaces.

The plate nearest the battery is generally heavily

silver plated. The "tailings" which may still

contain some gold are treated as described
below. The stamp battery is often replaced by
roller crushing machines and grinding mills of
various types, the objects of which are the same;
and with certain ores these are even more
effective. The best known of these are Krom
rolls and the Huntingdon mill. Steam stamps
are also employed, making up to 200 blows per
minute.

Treatment of Amalgam.—-The amalgam,
both that which is retained on plates placed
in the battery and that which accumulates on
the plates outside, is collected from time to

time. The plate just outside on which the
splash from the battery falls, is made small so

as to be readily removable for cleaning up.

The other plates are not so often disturbed.

The amalgam is ground with water in a small

iron pan with a revolving muller—"clean-up
pan"— to cleanse the amalgam from sand, etc.

Afterward it is pressed in wash-leather, canvas,

or other material to expel the excess of mercury,
which is returned to the battery as required.

The residue is "retorted," that is, it is heated
in retorts to expel the mercury, which is con-
densed and recovered. The gold obtained is

subsequently melted in crucibles and afterward
refined. "Free-milling" ores yield nearly the

whole of their gold by this treatment. Ores
containing sulphides, arsenides, antimony, tel-

lurium, etc., do not, and are described as "re-

fractory ores." Free-milling ores are generally

"weathered" ; the minerals having been decom-
posed by the action of the atmosphere and water.

Treatment of Tailings.— Tailings always
contain gold, either as "float" gold, "rusty" gold,

or bound up in pyrites or other mineral occur-

ring in the rock. Pulp (that is, the crushed
rock) containing float gold is led through amal-
gamating pans, where it is ground with mercury
before running to waste. In dealing with
pyritica! ores, when chlorination or grinding with
mercury is resorted to, the pulp is passed to

concentrating appliances, blankets, strakes and
"vanners" being employed. Vanners are by far

the most effective and generally employed. Each
consists of a slightly sloping table, formed of

an endless traveling belt of india-rubber which
is stretched over rollers at the ends of a frame,

and so mounted as to be capable of violent

agitation while moving slowly in an upward
direction. The vibrations number 200 a minute.

The pulp is led on at the higher end, and the

flow of the water carries the light matters down
the slope, the separation being greatly assisted by
the shaking movement. The residue is also

sprayed with water, and the heavy matters only
are carried forward by the belt over the higher
end and pass into a box below, being then
known as "concentrates." These may be ground
for a prolonged period with mercury (old fash-

ioned), or treated by chlorination. For cyanide
treatment, concentration is unnecessary.

Chlorination Processes.— The concentrates
are first calcined to remove the sulphur and
arsenic, and to render the material more porous.

The residue is treated in vats provided with
false bottoms and with filter beds, or other suit-

able receptacles, having tightly fitting covers.

The calcined ore, as free as possible from
"slimes"— very fine material which becomes im-
pervious when wet— is dampened with water
and sifted into the vats, in order that it may
lie lightly. The cover is put on and luted, but
a plug in the top taken out. Chlorine gas is

admitted slowly under the false bottom of the
vat through a pipe for that purpose, and gradu-
ally lifts out the air. The plug is then inserted,

and the chlorine allowed to act for some 30 to

40 hours, fresh supplies of the gas being added
if found necessary. The vat is then ventilated,

the cover removed, and the ore treated with
water several times to dissolve the chloride of
gold that has been formed. The solution drains
through the filter bed, and passes out into the
settling tank, where any sand, etc., is deposited.

From the settlers it passes to the precipitating

tanks, where a solution of sulphate of iron—
ferrous sulphate—-or other precipitant is added,
and the whole thoroughly paddled or mixed by
mechanical stirrers. The gold is thus precipi-

tated as a brownish purple powder, which is

allowed to settle, and the liquor is then siphoned
off. Several batches of solution are thus treated,

and the gold obtained is collected, washed with
acids, dried, and melted in crucibles. Many
modifications of the original process with special

forms of plant have been introduced. In the

Newberry-Vautin process air is pumped into
the chlorinating vessel to increase the pressure;
in the Pollok process hydraulic pressure and
rotation are employed ; and the Mears works
under pressure of chlorine. In several of these
modifications the chlorine is generated in the
chlorinating vessel by means of bleaching pow-
der, and either sulphuric acid or acid sulphate
of soda. Various precipitants have also been
employed. See Gold.

Pyritic Smelting.— This term is applied to a
method of smelting pyritic gold ores in cupolas,
with or without the addition of coke. If the
ore contains above 40 per cent of sulphur no
coke is necessary. On charging the ore into

the cupola some of the sulphur is driven off by
the heat, and part of the remainder when it

reaches the twyers burns and furnishes suffi-

cient heat to melt the regulus— a sulphide—
and slag off the ferrous oxide resulting, and the
quartz. A plentiful supply of air is required.

The gold remains in the regulus, which also

contains any copper present.

Gold Refining and Parting.— The crude bul-

lion is dealt with according to its purity. Very
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base bullion is cupelled with lead, only the

silver and gold remaining on the cupel. When
less impure it is melted in crucibles and nitre

and borax added to oxidize and flux the copper
and other metals it contains. After this treat-

ment the bullion still contains silver as well as

small quantities of other metals, to separate

vhich the gold is "parted." This is effected by-

boiling the alloy in acids to dissolve out the

silver, but unless a sufficient quantity of silver

it present the acid will not completely dissolve

it. The gold is first alloyed with the necessary
quantity of silver. For nitric acid parting the
alloy contains two and a half or three times
as much silver as gold. When sulphuric acid

is employed it contains ^four times as much or
more. The alloy is granulated by pouring the
molten metal into water, and the granulated
metal is then boiled with nitric acid in glass or
platinum vessels, whereby the silver is con-
verted into silver nitrate and dissolved, the gold
Tomaining unattacked. After drawing off the
solution the residue is washed, dried, and melted
down. The silver in the solution is afterward
recovered by precipitating it with hydrochloric
acid as chloride, which is subsequently reduced
to metal. At the same time the nitric acid is

recovered. Sulphuric acid is often used in place

of nitric, particularly in dealing with silver con-
taining a little gold. The granulated metal is

first boiled with sulphuric acid, in iron pans,

suitably provided with covers to carry off the

vapors for the recovery of the acid. This con-
verts the silver into soluble sulphate of silver.

After a second treatment the residue is washed,
dried, and melted down. The silver is recovered

from the sulphate by treatment with ferrous

sulphate or other reducing agent, or by passing

the solution over metallic copper, by which it is

precipitated. The precipitated silver is afterward
washed and melted down. When little silver is

present it may be removed by melting the gold

in a crucible and bubbling chlorine gas through

the molten metal by means of a clay tube

passing through a hole in the cover. The silver

is converted into chloride, which melts and rises

to the top of the metal. The gold is not chlori-

dized, the temperature being sufficient to com-
pletely decompose its chloride. The scum con-

tains some gold, and this is afterward recovered.

Besides removing the silver, any traces of lead,

antimony, bismuth, tellurium, or other base

metals which would render the metal brittle are

converted into chlorides and volatilized so that

the metal is left tough and malleable. The
process is often employed to toughen brittle

gold. The employment of bichloride of mercury
by gold-beaters to toughen the gold used for

that purpose produces a similar effect, the chlo-

ride of mercury giving up half its chlorine for

the purpose, and being volatilized as calomel.

Platinum is separated from gold by alloying

with so much silver as to reduce the platinum

below 9 per cent. The alloy is then parted by
nitric acid, when the platinum dissolves out with
the silver. Osm-iridium. a hard alloy, which
often occurs with alluvial gold, is removed from
the metal before parting by allowing it to sub-
side to the bottom of the pot after addition of
silver. This it does owing to its being heavier
than gold.

The Cyanide Process.— As defined in the

letters patent, this process consists in separating

precious metals from ore containing base metal

by subjecting the powdered ore to the action
of a cyanide solution containing cyanogen to

one thousand parts of water. By treating the
ore with this dilute cyatiide solution, the gold
or silver is obtained in the solution, while any
base metals in the ore are left undissolved.
From this latter solution the gold is precipitated

by its disposition on filiform zinc. Chemically,
the process is based on this reaction in which
a double cyanide of gold and potassium is

formed : 2An + 4KCy -f O 4- H.O= 2K An Cy,
+ 2KHO, or according to Fcldlmann in his

'Notes on Gold Extraction* : sAn 4- 8HCy -|- 3O
= 2An H Cyi + 11=0. Two parts of gold plus

four parts of cyanide of potassium, plus oxygen
from the air, plus one part of water equals two
parts of double cyanide of gold and two parts

of potassium hydrate. The cyanide process is

especially valuable in treating tailings heretofore
left on the dumps, not being collectible on the
amalgamated plates as is the coarser gold. For
cyanide treatment, the free milling ore-tailings

should be taken directly from the battery to

the cyanide works as any decomposition products
vitiates the action of the cyanide.

Stages in the Cyanide Treatment.— The first

process consists in passing a dilute alkaline and
cyanide wash through the powdered ore, satur-

ating the latter. This first alkaline wash may
be 3 parts cyanide of potassium (KCy) to

2.000 parts water and should contain 4 ounces
of caustic soda per ton of the wash

;

after this, the saturated ore should leach for

say three hours. The next process consists in

passing a much stronger cyanide solution over
the washed ore. This second solution should
contain from one third to one half of 1

per cent cyanide of potassium (KCy), and 100

per cent water, according to the richness and
nature of the tailings to be treated, and the
diluted cyanide solution should not he less than
one third the weight of the tailings in the vats.

For this solution and its contact with the ore
at least five hours should be allowed, after which
the ore should remain nearly double this time
in leaching and three or four for drying. It

may now be assumed that much of the gold is

in solution. The next process is to subject these

tailings to another wash, the object being to

wash out the dissolved gold. For this purpose,

after the previous strong solution has been
drained o(T, a wash of three fourths to four
fifths of the weight of the ore and composed of

3 parts cyanide of potassium (KCy) to 2,000

parts water is used. The ore treated by this

weak solution should remain for draining off

six or eight hours ; finally, a water wash should

be applied, the quantity of water used being

7 per cent or more of the weight of this

ore ; this should be leached off for several hours.

The Precipitation.— The cyanide solutions

containing gold, as they flow from the leaching

vats, are passed through one or more precipitat-

ing boxes containing zinc shavings upon which

the gold is precipitated. The quantity of gold

cyanide solution flowing through each box con-

taining the zinc shavings must he carefully regu-

lated : which may be ascertained by assaying

the solution at intervals. The zinc shavings

having reconverted the gold into metallic forms,

the next process is the collection of the metal.

(Tare should be taken that no iron or metal other

than zinc be exposed to the solutions in the

boxes. The tray holding the zinc shavings is
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lifted out from the last compartment and moved
up and down so that the fine particles of slime
and zinc should fall through the sieve and settle

in the bottom of the box.
The zinc shavings are next taken out of the

tray afid rubbed in the water to remove all the
gold possible adhering to them. The tray is

turned over and brushed down so as to remove
any gold adhering to it. After this the solution
of water in the zinc boxes is pumped into settling

tanks, where it is allowed to stand for two
weeks ; thus giving the extremely fine particles

of gold held in the suspension time to settle.

Great care should be taken in pumping not to
disturb the gold-zinc slimes at the bottom of
the box. The gold-zinc slimes are now shoveled
into enameled iron buckets and discharged
through a 900-inch sieve, and washed and rubbed
into the gold clean-up tank. The water having
settled in the latter tank is siphoned off, and the
precipitate (gold-shines) is drained off through
plug holes and deposited upon a calico or linen
filter, or into a filter press. When sufficiently

dry, the gold-shines are on an iron plate or
in iron pots and are ready for roasting and
smelting, the object being to oxidize the greatest
portion of the zinc which in the form of small
chips and shavings, has fallen through the zinc

box trays. Having placed the dried precipitate

in a plumbago crucible and covered the same
with usual fluxes-— bi-carbonate of soda, borax,
and sand in the proportion of 50 per cent bi-

carb., 25 per cent borax and 16 per cent sand to

100 per cent by weight of precipitate— the entire

mass is melted, poured into molds, and after
settling and cooling may be turned out, and
freed from the slag by hammering off the latter.

Thus the pure gold bullion is obtained. In the
treatment of ore-tailings by the cyanide process,

the amount of cyanide necessary varies from
three fourths of a pound to one and one fourth
pounds per ton of tailings, and the cost of this

amount is insignificant.

Estimates on the cost of cyanide plants can
be only approximately stated. The following
figures may, however, be considered within
limits

:

To treat 3,000 tons of ore per month $25,000
To treat 5,000 tons of ore per month 37, 500
To treat 7,000 tons of ore per month 50,000
To treat 16,000 tons of ore per month 90,000

Gold Mining, Dry Placer Method.— The
latest invention of Thomas A. Edison has
perfected a device for separating the gold from
the placer gravel without the use of water. It

has been impossible to work these fields be-
cause the water needed for the proper operation
of the hydraulic system was not at hand.

Mr. Edison employs an air blast to separate
the gold from the gravel and other impurities.

Like most of his inventions this one is simple.
The old placer system, with the hydraulic

stream, got out 75 per cent of the gold, but with
Mr. Edison's system of dry washing, it is said,

98 per cent of the gold is saved. When water is

obtainable the new system cannot compete with
the hydraulic, because the stream washes out
gold at the cost of 3 cents a ton while the new
plan costs 8 cents.

After the gravel has been excavated by
steam shovels it is conveyed to the mill, where
it passes through, or over, a series of screens,

thereby being separated into particles of unifonn
size. Each separator is so constructed as to

handle gravel of a certain size, and the gravel
is distributed automatically to a machine and
thence passes to a hopper, situated on top of
the separator. Here a roller regulates the feed
of the gravel through a narrow slit in the top
of the machine, and the gravel falls to the

bottom.
Back of this slot and under it there is a

rotary blower, which directs a powerful blast

against the falling gravel, which falls down
almost as a thin screen. The heaviest metal falls

directly to the bottom of the separator, but the
blast throws the lighter gravel, black sand and
iron into a separate compartment, leaving the
gold alone and so nearly undefiled that any
impurities may be removed by simple processes.

Bibliograpliy and References.— Eissler, 'The
Cyanide Process for the Extraction of Gold' ;

Travis, 'Reports on the Cyanide Process' ;

Fade, 'The Cyanide Process* ; Edgecomb, 'Prac-
tical Cyanidation of Tailings and Ores' ; Har-
desty, 'The Largest Cyanide Gold Reduction
Works in the World' ; Wilson, 'Cyanide Pro-
cesses' ; Koch, 'Modern Methods of Gold
Extraction' ; Rose, 'The Extraction of Gold and
the Cyanide Process'; Bosquis, 'Practical Notes
on the Cyanide Process'

; James, 'Cyanide Prac-
tice' ; 'The Cyanide Process' ; 'Engineering and
Mining Journal,' October 1902.

Gold of Pleasure, an annual cruciferous
plant i^Camelina saliva), with abundant yellow
flowers, called "cameline" by the Frencli and
"dotter" in Germany. It is a weed in lint-fields,

but is also cultivated in parts of Europe for the
sake of the oil in its seeds. Its seeds and oil-

cake are, however, inferior to those of flax,

rape or colza. The stems are used for thatch,
and made into brooms ; and their fibres are some-
times woven into very coarse cloth and pack-
ing-paper. The seeds are used for emollient
poultices. C. dentata is similar, but is not
cultivated.

Gold Reserve (United States Treasury).
All banking institutions must retain, to pay to
depositors or note-holders who may wish to re-

call their money or claim the fulfilment of the
promises on the notes, a stock of coin of a kind
satisfactory to the claimants. The amount of
this "reserve" needed in quiet times is ascer-
tainable by experience, and is but a small part
of the total deposits or issues, as only a small
and calculable percentage of customers will

wish their money at one time ; in times of panic
no estimate can be made. The United States
formerly directed the Treasury Department to
hold a reserve of $100,000,000 in gold, to pro-
tect its credit ; but the silver panic of 1894
showed that no such arbitrary figure is of any
value. When no fear of government solvency
was entertained, scarcely any was needed ; when
the enormous silver purchases had come to
threaten a breakdown of national credit by
its coming on the market, the sudden rush for
gold brought the reserve within three days of
extinction, and only the sales of bonds and the
knowledge that the policy would be pursued pre-
vented suspension of specie payments. The
abandonment of the silver policy has made an-
other "run" less likely; but the government pre-
fers to retain a larger reserve than the former
limit. The nominal reserve (see article below')
is now $150,000,000; and the recent good busi-
ness years and excess of exports had brought
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the actual cash on hand i Nov. 1902 up to

$356,421,878.30.

Gold Standard and Gold Production. The
metal gold is the only sulistaiice ut which the

earth is composed that is freely accepted in re-

turn for all services and in exchange for all

other kinds of property by every race in the

world. In other words, it is the world's stand-

ard of value; the one commodity the market

for which cannot be glutted; the one substance

that is everywhere accepted not only without

compulsion and without limit as to quantity, but

that is also the particular object of universal

desire. As a mineral it has a history that is

probably almost as old as the human race that

has fought for its possession with so much avid-

ity. No less than 1,400 years before the dawn
of the Christian era, the Greeks w-ere using it

as an object of ornamentation, and yet even

they were not the originators of the practice.

They had borrowed the custom of wearing gold

to make the person more attractive from the

Egyptians, a people that had decked its women
in gold more than 1,000 years before the Greeks

had dreamed of utilizing it in this manner. It

was, of course, the use of gold as an ornament
that first suggested its subsequent use as money,
and that finally made it the standard upon
which the coinage of the wQrld is based.

Among the many things for which the iQth

century will always be memorable not the least

important will be the fact that it was during

this period that the single gold standard was
adopted by practically all the civilized nations

of the earth. Beginning with a monetary system

that, in a broad sense, may be described as the

double standard of silver and gold, the nations

of the ancient world maintained this method
until sometime in the Middle Age. From about

the beginning of the seventh century, however,

and until sometime in the 13th century, the

single silver standard of coinage prevailed, and,

when the double standard was then reintro-

duced, it remained in vogue until the 19th

century, when the progressive financiers began

to appreciate the need of a better system.

England was the nation that led the way in

the work of exchanging the double standard of

silver and gold for the single gold standard,

but, while this was done in 1816, other countries

were slow to follow in her footsteps. It was
not until 1854. therefore, that the double stand-

ard was superseded by the single standard in

Portugal, but Germany follow^ed in 187 1 ; the

United States, in 1S73 : the Scandinavian States,

in 1874; Holland, in 1875; France and the Latin

Union, in 1876; Austria-Hungary, in 1892;

British India, in 1893; Japan, in 1898, and
Russia, in 1899. The gold standard also pre-

vails in Roumania, Servia, Turkey, and Egj'pt-

but, while all the South and Central American
countries, with the exception of Bolivia. Colom-
bia, Guatemala, Honduras, Nicaragua, Salvador,

and Paraguay have adopted it, most of them
are almost hopelessly entangled in a mass of

irredeemable paper. It may thus be seen that,

among all the nations of importance, China and
Mexico alone failed to adopt the single gold
standard during the 19th century, while the lat-

ter is now C1905) taking the necessary steps to

remedy her financial ills by the adoption of such
a standard.

It was not alone for this reason that the

19th century was closely identified with the

history of gold, however, for it is this period

that will always be noted for having been the

occasion of two great events in the world's

record ; the greatest discovery of gold and the

greatest production of gold, .\ccording to the

statistics prepared by the director of the mint,

the world's production of gold during the first

half of the igth century was $787,463,000, while,

for the second half, it was $6,999,040,000. .^t

the beginning of the century tlie most important

gold-producing countries were Mexico, Colom-
bia, Peru, Brazil, and Buenos Ayres, in the

western hemisphere, and Russia and Hungary
in the eastern hemisphere. With the exception

of small quantities that were obtained in .\frica

and from the East Indies there was practically

no other places where the metal could be found.

During the period from 1801 to 1810, the aver-

age annual yield of these countries was not in

excess of $12,000,000. and fully two-thirds of

this amount came from the .-Xmcrican mines.

Owing to the revolutionary disturbances that

broke out in Mexico and throughout South and
Central .\merica during the period between 1810

and 1824, the output of gold, as well as that

of silver, was greatly reduced. At this time

the world's production of gold declined until it

reached the comparatively low average of about

$7,600,000 per annum, an amount which, in the

opinion of William Jacob, one of the best au-

thorities of that period, was insufficient to supply

the quantity used in the arts and to make good
the loss by accidents, such as by abrasion, ship-

wreck, etc. -^s the restoration of peace was
quite generally effected about this time, ho\y-

ever, disaster was avoided ,for the increase in

the production of gold, which began at once,

steadily continued. Even the average output of

Russia commenced to show some remarkable
gains, her production between 1837 and 1848,

averaging more than $12,500,000 per annum,
which was in excess of the production of the

entire world at the beginning of the century.

The following table gives the details of the

world's production during the first half of the

century as computed by the director of the mint:

Period.
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ings gold hunters flocked from every inhabitable

portion of the globe, with the result that the
gold production of California alone amounted to

$36,000,000, or a sum equal to that which the
annual average of the entire world had attained
during the preceding decade. A year later it

had reached the sum of $56,000,000, and it was
in that year that a similar discovery of placer

gold was made in New South Wales, which was
followed shortly by a still more important find

in the colony of Victoria. New mines were
also discovered in Russia during this period,

and as all these discoveries were attended by
great public excitement and heavy immigration
the new mines were so well worked that the
production of Australia and New Zealand soon
aggregated $65,000,000, while that of Russia alone
was in excess of $25,000,000.

The finding of the Comstock lode in Nevada
was the next great discovery of the precious
metal. This fissure vein, which was fully four
miles long, was in rock of the Tertiary Age,
and was situated at the base of Mt. Davidson,
in the Virginia range, an offshoot of the Sierra
Nevada. In the central part of the fissure its

width is about 3,000 feet, while the gangue, or
veinstone, is quartz, not uniformly distributed

in the fissure, but coagulated in large bodies
commonly known as "bonanzas." Apparently
the metal had been deposited in this place in

solution, while some idea of the tremendous
magnitude of the deposit may be obtained from
the fact that, since 1861, the year when it was
first scientifically worked, the Comstock lode has
yielded more than $350,000,000 of bullion. At
the value ratio of i to 16.40 per cent, of the bul-

lion produced was gold, while 60 per cent, was
silver. As the richest ore bodies of the lode
had been exhausted during the seventies, the
annual yield gradually declined until, in 1882,

it was less than $1,500,000, hut as attention was
then turned to the working of such lower-grade
ores as had previously been neglected, the an-
nual production gradually increased until it had
again attained a figure of several millions.

It was about this time (1884) that there was
discovered in the Witwatersrand of the Trans-
vaal a deposit of gold that was destined to sur-

pass in magnitude, not the Comstock alone,

but every other find of the precious metal that

the world had ever seen. Here the country
rock is a bed of sandstone, interlaminated with
deposits of conglomerate, known to the Dutch
as "banket." It is this conglomerate that car-

ries the gold, the average being 10 pennyweights
per ton of material. Borings to the depth of
3,500 feet, however, have found the proportion
of gold in this reef undiminished, while the
outcroppings of the reef have been traced for

a distance of 40 miles. The working of these
mines gave the Transvaal a gold production of

$78,070,761, in 1898. Then came the interrup-
tions due to the war with Great Britain, in

iSgg, and this, with other disturbances, made
a full resumption of the work impossible prior

to about 1904, although it is believed that the
output of the Rand willl j'et equal the sum of
$100,000,000.

The most surprising discovery of modern
times, however, was the finding of the gold
placers of the Klondike, in 1894. As the ground
underneath which this gold is found is perpetu-
ally frozen, it is quite evident that these de-

posits must have been laid down at some age
when the climate of that region was much
warmer than it is at present. To procure
this gold to-day, however, it is necessary to

sink a shaft through the frozen ground by the
use of hot boulders, after which the drift is

run by building a fire against the face of the
ground, the gravel which is then thrown out
being left until summer, when it will thaw suf-
ficiently to permit of washnig and panning. It

has been estimated that all the gravel which
two men are able to throw out during the
eight months of winter, can be washed by the
same men in two months of the summer. In
spite of the difficulties of mining and the cost
of transportation the output of the Klondike
region steadilj- increased until 1900, when it

was estimated at more than $20,000,000. Since
that time there has been a slight falling off

in the product, which, in 1904, was figured as
somewhat more than $16,000,000. Similar placer
mines have also been discovered in the Cape
Nome region of Alaska, and, in 1904, their out-
put amounted to more than $9,000,000.

At the present time, however, the most im-
portant gold-bearing district within the bord-
ers of the United States is that at Cripple
Creek, Col. This ore is a telluride, known to

mineralogists as calaverite. The country rock
is altered andesite, granite, or phonolite, con-
taining thinly disseminated iron pyrites and tel-

lurium minerals. The tellurium,, at or near the
surface, is oxidized, and the gold, when it is

visible, exists as an ochre-like powder known
as "mustard gold." The tellurium, through a
process of roasting, is oxidized, and the gold
thus set free in the metallic state is easily solu-

ble by cj'anide or chlorination. The estimated
yield of the Cripple Creek district in 1904 was
$24,000,000. The increase in the gold produc-
tion of Australia during recent years has also

been a remarkable factor in extending the

world's output. During 1900, new workings
were established in West Australia, and these,

with the product of the older mines, produce an
amount of .»Told, which, in 1904, was appioxi-
mated at nearly $88,ooo,oco.

The statistics showing the world's production
of gold during the second half of the century,

as compiled by the director of the mint, are as

follows

:

Period.

1851-1855
1856-1860
1861-1865
1866-1870
1871-1875
1876-1880
1881-18S5
18S6-18Q0
1891-1895
1S96-1900

Half'Century

Annual
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The world's produclion of gold in 1904, ac-

cording to the same authority, was divided as
follows

:

Counties. Value.
Australia $8;,767,300
Africa 85.913,900
United States 80.464,700
Russia 24.803,200
Canada 1 6,400,000
Mexico 1 2,605,300
India II ,485.500
China 4.500,000
Ail others 22,942,300

Total $346,892,200

The production of the United States and its

territories during 1904 was divided as follows:

State, etc. Value.
Colorado $24,395,800
California 18,994,800
Alaska 9.160,500
South Dakota 7.024.600
Montana 5,097,800
Nevada 4.307.800
Utah 4,2 1 5,000
Arizona 3. .143-900
Idaho J. 503.700
Oregon 1.309.900
All others 1,1 10,900

Total $80,464,700

In concluding this review of the gold situa-
tion it may be interesting to note the manner in

which new supplies of gold operate on prices.

From a commercial point of view, gold stands
for purchasing power, and yet people do not
mark up the prices of their goods merely be-
cause some new gold mine has been discovered,
but the fact that some men have $2 in their
pocket where they had only $1 before creates
a greater demand for goods, and it is to this

increased demand that the advance in prices is

due. It was in this way that the new supplies
of gold acted when they brought about an in-

crease in both prices and wages during the 20
years succeeding the discovery of the precious
metal in California. This result was not
brought about because the community was
richer for the privilege of having two dollars in-

stead of one with which to transact a given
amount of business, but because, as Professor
Cairnes shows, the distributions of the earn-
ings of society was shifted by giving the ad-
vantage to wage-earners over rentiers and oth-
ers having a fixed income. The former had
more steady employment and better wages than
before, while the latter were compelled to pay
higher prices for the goods which they con-
sumed without experiencing a corresponding in-

crease in their income.

Gold Siandard Bill, a short name for the
act of 14 March igoo. "To define and Fix the
Standard of Value, to Maintain the Parity of

All Forms of Money Issued or Coined by the

United States, to Refund the Public Debt^ and
for Other Purposes." It provides that the dol-
lar of 25.8 grains of gold, .g fine, shall be the
standard unit of value, and all forms of money
issued or coined hy the United States shall be
maintained at a parity of value with this stan-
dard, and it shall be the duty of the secretary of
the treasury to maintain such parity. All United
States notes and treasury notes issued imder the
act of 14 July 1890 shall be redeemed in gold
coin as above, and to secure this the secretary of
the treasury is directed to set aside a reserve of

$150,000,000 in gold coin and bullion, to bo
used for such redemption purposes only. If

this reserve falls below $ioo,ooo,ocK) despite cer-
tain assigned methods of repleni.shing it, the
secretary shall pledge the credit of the United
States by issuing bonds at not exceeding 3 per
cent interest, payable quarterly, exempt from
all taxation. This is not to interfere with the
legal-tender quality of silver money already in

circulation. As fast as silver dollars are coined
under previous acts, an equivalent amount of
treasury notes shall be retired, and silver certifi-

cates issued instead. The coinage of subsidiary
silver coins, and the rccoinage of such as are out
of circulation, is provided for. This act is not
to prevent international bimetallism if it is found
possible to secure a stable relation between gold
and silver.

Goldau, gol'dow, a valley in Switzerland,
in the canton of Schwyz, between Mount Rigi

and the Rossberg. On 2 Sept. 1806 a landslide

from Mount Rossberg destroyed the village of

Goldau and three other villages situated in the

valley, killing about 450 persons. A little village

built in the valley, ne: the mines, is called Gol-
dau. It has a population of about 490.

Goldchain, or Golden Moss. See Stone-
CKor.

Gol'den, Colo., city, county-seat of Jeflfer-

son County ; on Clear Creek, and on the Union
P., the Denver, L. & G., and the Denver & G.
R.R.'s; about 15 miles west of Denver. In the
vicinity are deposits of coal and brick clay. The
chief industries are smelting, the manufacturing
of brick and pottery, and flour milling. A State
Industrial School and a School of Mines are
located here. Pop. 2,203.

Golden Age, among the Greeks and
Romans was the reign of Saturn, whose bless-

ings are described by Virgil in his eclogue ad-
dressed to PoUio. The Latin poet was borrow-
ing from the Greek Hesiod who depicted the

Golden Age as the patriarchal era of Saturn
or Cronos. This was followed by the Silver

Age of voluptuousness under Jupiter. Then
came the Brazen or warlike age under Neptune.
To this succeeded the Heroic -Age under Mars,
the Iron or utilitarian Age under Pluto, god
of riches. The Golden Age in England was
the reign of Elizabeth (1558-160.V) ; in France
under Louis XIV. The Golden Age of German
literature included the period between Xlopstock
and Goethe Ciyjo-TSso). The Golden .'\ge of

Italian art was the famous 'Cinque Cento' ex-

tending from the life of Leonardo da Vinci
(d. 1520) to Michelangelo (d. 1576).

Golden Beetle, one of the richly gilded

beetles of the family Chrysomclida (q.v.).

Golden Bible, the Book of Mormon, which
Joseph Smith. Jr., professed to have found in

1823. He declared that an angel appeared to

him, and led him to the discovery. He was not,

however, allowed to take up the gold plates on

which the book was written until four years

later. Joseph Smith was at first unable to read

the "reformed Egj'ptian" characters in which
the revelation was written until, in the same box
with the plates, he discovered an instrument
called L^rim and Thummin, by the aid of which
he translated the Golden Bible into English and
published it in 1830, with the certificate of 11
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men testifying that they had seen the plates of

gold.

Golden Bull, a name given to several state

documents ; the principal ones are as follows

:

1. Of Hungary, 1222, wrung from King An-
drew II. by his nobles, just as Magna Charta
was extorted from John of England. Andrew
II. of Hungary, surnamed "Hierosolymitanus,"
was a feeble, self-willed, worthless king, like

John of England. Its terms were

:

The nobles and the Church were to be ex-
empt from taxes.

The daughter of a noble without male heir

shall inherit one fourth of his property.
No noble shall be obliged to follow the king

in any foreign war.
The palatine (that is, mayor of the palace),

shall be the supreme judge.
No foreigner to hold office or dignity with-

out consent of the council of the realm.
The king shall not grant counties or offices

of any kind in perpetuity.

If the king violates any of the laws in this

bull, it shall not be treason to levy war on him.
This bull was so called because the attached

seal was enclosed in a golden case or box.
It is rather remarkable that one of the ver)'

first countries in Europe to effect the liberty

of subjects should have been one of the last-

born nations, the Huns of Hungary.
2. 'Bulla Aurea of the Empire,' 1356,

published by Kaiser Karl IV. at the Diet of
Nuremberg, and held the Magna Charta of
Germany. It prevented a repetition of the con-
tests which had hitherto arisen whenever a va-
cancy in the throne occurred ; and regulated the
functions, number and privileges of the electors.

Called "golden" because the seal attached to the

parchment was of gold instead of lead, or else

that it was enclosed in a golden case.

It limited the number of electors to seven
(three prelates and four lay princes). The prel-

ates were the three Archbishops of Maine, Co-
logne, and Treves ; the lay princes were the
King of Bohemia, the Duke of Saxony, the Mar-
graf of Brandenburg, and the Pfaizgraf of the

Rhine. Their persons were declared sacred.
Every question was to be decided by majority
and without appeal.

Golden Calf, an idolatrous image, doubt-
less of Egyptian suggestion and symbolism, cast

by Aaron from the earrings of the people, while
the Israelites were encamped at the foot of

Sinai, and Moses was absent on the Mount.

Golden Circle, Knights of the. See
Knights of the Golden Circle.

Golden Cross, United Order of the.

See United Order of the Golden Cross.

Golden-crowned Sparrow, Thrush, etc.,

birds so named for some conspicuous yellow
marking on the top of the head. The sparrow
(Zonotricliia coronala) is a near relative of the
white-crowned, or Peabody bird (q.v.), and is

seen in the United States only in the spring
and fall ; it sings brilliantly in its Arctic and
Alaskan breeding-home. The golden-crowned
*thrush" is a warbler, bettter known as "oven-
bird" Cq.v.). The "wren" or "gold-crest" is a
kinglet (q.v.).

Golden or War Eagle. See Eagle.

Golden Eagle, Oriole, Plover, Shiner,

Warbler. See Eagle; Oriole; Plover; etc.

Golden-eye, or Whistle-wing, a duck
(Cla>}giila cIiDigiila) which breeds numerously
in all northern regions, where its nest is made in

holes in trees, or (in Lapland) in suitable boxes
placed in trees. The American birds form a

geographical race called Americana. During
cold weather they appear in the United States

and the middle districts of Europe, traveling

about in small, watchful parties which escape
swiftly on the least alarm, and arouse all other

ducks within sound of the loud noise made by
their wings. An European name is "garrot."

The general color of the drake is white beneath,
with head and sides of neck rich green, back
and tail grayish-black, and the bill bluish-black;

it has a round white spot before each eye, the

iris of which is golden yellow, and two white
bands on the wing; length about 19 inches.

The female is ashy, with rufous head. In the

Rocky Mountains and northward occurs a sec-

ond somewhat larger species, Barrow's golden-
eye (C. islaiidica), which differs prominently
in the greater extent of the loral spot.

Golden-eyed Fly, a lace-winged fly (q.v.).

Golden Fleece. See Argonauts.

Golden Fleece, Capture of the ("Argonau-
tica"), an epic poem in four cantos, by ApoUo-
nius of Rhodes (235 B.C.), a contemporary of

Ptolemy Philadelphus. Apollonius found all the

elements of his poem in the legendary tradi-

tions of the Greeks; the expedition of the Argo-
nauts being, next to the siege of Troy, the most
famous event of the heroic ages. The third

canto describes the conquest of the Golden
Fleece, and the beginning of Medea's love for

Jason, the development of which forms the

finest portion of the poem. The Argonauts go
through the most surprising adventures, and
encounter perils of every description, before

they are able to reach the port from which they
started. These various events have allowed the

poet to introduce brilliant mythological pictures

such as his account of the Garden of the Hes-
perides. The work has been frequently trans-

lated, and is admittedly the masterpiece of Alex-
andrian literature. The 'Argonautica' of
Valerius Flaccus is an imitation of that of
Apollonius, regarded by most modern scholars

as without originality or invention.

Golden Fleece, Order of, a celebrated
order of knighthood in Austria and Spain,

founded by Philip the Good, duke of Bur-
gundy and the Netherlands, at Bruges, 10

Jan. 1429, on the occasion of his marriage with
Isabella, daughter of King John I. of Portugal.

The order was instituted for the glory of the

saints and the protection of the Church, and
the fleece was probably assumed for its emblem
as much from being the material of the staple

manufacture of the Low Countries as from its

connection wuth heroic times. The number of
the knights was 31, and they themselves filled

up vacancies by vote. This continued till 1559,
when Philip II. of Spain held the last (the 23d)
chapter of the order in the cathedral of Ghent;
and subsequently Philip obtained from Gregory
XIII. permission to nominate the knights him-
self. .\fter the death of the last Hapsburg
king of Spain in 1700, the Emperor Charles VI.
laid claim to the sole headship of the order in

virtue of his possession of the Netherlands, and,
taking with him the archives of the order, cele-
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brateu its inauguration with great magnificence

at Vienna in 171J.
* Philip V. of Spain contested

the claim of Charles ; and the dispute, several

times renewed, was at last tacitly adjusted by

the introduction of the order in both countries.

The insignia are a golden fleece (a sheepskin

with the head and feet attached) hanging from
a gold and blue enameled tlint-stone emitting

flames, and borne in its turn by a ray of fire. On
the enameled obverse is inscribed Prctium
laboruin non vile. The decoration was originally

suspended from a chain of alternate flints and
rays, for which Charles V. allow-ed a red ribbon

to be substituted, and the chain is now worn
only by the grand-master. The Spanish deco-

ration differs slightly from the Austrian. The
costume consists of a long robe of deep red

velvet, lined with white taffetas, and a long
mantle of purple velvet lined with white satin,

«nd richly trimmed with embroidery containing

fire-stones and steels emitting flames and sparks.

On the hem, which is of white satin, is em-
broidered in gold, Jc lay empris ("I have cap-

tured it"). There is also a cap of purple velvet

embroidered in gold, with a hood, and the

shoes and stockings are red. See Reiffenberg,

•Histoire de I'Ordre de Toison d'Or> (1830);
and Zoller, 'Der Orden vom Goldenen Vlies'

(1879).

Golden Gate, a channel at the entrance to
San Francisco liay, between the peninsula upon
which is located San Francisco and the one
upon which Sausalito stands. The average
width is two miles, and the depth is sufficient

for ocean steamers. It is guarded by Forts
Pointe and Mason, both on the south shore, and
by a fort on .Mcatraz Island. The name was
given to this channel by Drake, about 1578.

Golden Hind, The, one of the two vessels

in Sir Humphrey Gilbert's colonizing expedition
of 1583. Gilbert's own vessel was the Squirrel,

and he went down with it in a storm. The
Golden Hind, Capt. Edward Hales, returned to

England with the new'S.

Golden Horn, the harbor of Constanti-
nople, an inlet of the Bosporus ; so called from
its shape and beauty. See Constantinople.

Golden House of Nero, a palace which
Nero erected for himself at Rome after the

disastrous fire of 64 a.d. This palace stretched

from the Palatine across the level area
on which the Flavian amphitheatre was after-

ward built to the foot of the Esquiline. Ac-
cording to Tacitus, whose virulence is often un-
just, Italy and the provinces were plundered to

gratify the emperor's love of magnificence in the

erection of this structure. Gold and precious

stones blazed on its walls ; the grounds around
it were variegated with meadows, lakes, and
shady woods, and it was considered one of the
wonders of the Roman empire.

Golden Mole, or Cape Mole, a South
African insectivore with fur showing golden
iridescence. It has the habits of a mole, no ex-
ternal ears or tail, and the eyes covered with
skin ; but a greater structural resemblance to the
potamogales (q.v.). Five species constitute the
family CUrysocMorida, differing from moles
(q.v.) most markedly in the fact that the fore-
feet are adapted for digging by the development
of the middle toe into a powerful tool, and by a
hollowing inward of the chest. The best known

species is Chrysocliloris Ircvclyani, about six

inches long.

Golden Oriole, commonly known as the
Baltimore oriole, an American bird {Iclcrus

galbula), closely allied to the I'loccida, weaving
birds of Asia. Its nest is skilfully constructed
so as to hang in the form of a long slender

pouch from the extremity of a bough. Its

plumage is brilliantly contrasted in color, and as

black and yellow were the armorial colors of
Lord Baltimore it was named in early colonial

days after that nobleman. It is found in the hot

months as far north as the coast of New Bruns-
wick, and westward from the Saskatchewan
River to Texas and northern Louisiana. In

winter it migrates to Panama and the West In-

dian Islands. It is a powerful and delightful

songster. Its eggs are from 4 to 6 in num-
ber and hatch in 14 days. The golden oriole is

the farmer's friend and destroys many insect

pests which are destructive to vegetation.

Golden-rod (Solidago), a genus of plants be-

longing to the Comfositcr, containing about 85
species, most of them natives of North Amer-
ica, where their brilliant yellow flowers are

very conspicuous in the autumnal months,
especially in Canada and the northeastern United
States. Two or three species are found in

Europe, and a few in South America and Mex-
ico. They are perennial, chiclly herbaceous,

with simple undivided leaves, and bear numer-
ous small flowers, disposed in spikes or panicles.

Amonf, the marked forms of inflorescence are

the pyramidal panicle of numerous, one-sided,

scorpioid racemes, well illustrated by the S.

canadensis and 5. rugosa; the almost level cyme
of the 5. rigida; and the dense thyrsus-like clus-

ter of the S. sfeciosa. The florets of the ray are

about five in number, and yellow, the 5". bicolor

excepted, which has whitish rays. The dried

leaves of the sweet-scented or anise-scented

golden-rod {S. ndora) have been used as a sub-

stitute for tea. This plant yields an aromatic oil

with tonic properties. In Europe the different

species are cultivated in gardens for ornament

;

one, the Aaron's rod (S. virgaurca), is common
in Great Britain. The Alpine golden-rod is

found on the summits of mountains in Maine,
New Hampshire, and northern New York, and
also in Europe. The sea-side or salt-marsh

golden-rod (o. scmpcrvircns) is an especially

showy species ; and the "yellow-weed" (S. cana-

densis) sometimes attains a height of eight feet.

Some species found in New Zealand and St.

Helena attain to the dimensions of trees.

Golden Rose, a rose of gold, or gilded,

blessed by the Pope on the fourth Sunday
of Lent and sent to some sovereign or

other person who is known for his or her

loyalty to the Holy See. It is sometimes
sent to noted churches or sanctuaries.

Golden Rule, the rule laid down by Jesus

in the Sermon on the Mount, and stated by him
to be the law and the prophets — that is, a sum-
mary of their teaching: «Therelore all things

whatsoever ye would that men should do to

you, do ye even so to them" (Matt. vii. 12).

This rule had already been "examined and

adopted as a standard of ethics by westerns like

Socrates and easterns like Theng-tsen, the disci-

ple and friend of Confucius, some centuries be-

fore the birth of Christ."
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Golden Seal, Orange-root, Yellow Puc-
coon, or Yellow Indian Paint, a ranuncula-
ceous perennial plant (Hydrastis ciinadciisis) of
wooded regions throughout the eastern United
States, which sends up in early spring a hairy
stem about a foot high, with large, deeply lobed
leaves and a single greenish-white flower, fol-

lowed by a head of crimson berries which re-

semble a raspberry. The root-stock is gathered
by country people, especially in the South, for

the sake of its thick orange-yellow bark from
which a drastic and tonic medicine is made.

Golden State, California, so named on ac-
count of its gold deposits.

Golden Spur, Order of the, a papal order
of knighthood, whose foundation has a legend-
ary origin in Constantine the Great, or Pope
Sylvester. Its institution can be traced historic-

ally to Pope Paul IV., 1559. The title of the
members is "Count Hospitalers of the Lateran.*
The right of bestowing the order is vested in
other prelates and kings beside the Pope. When
it languished, Gregory XVI. revived it in 1841.
It is intended to be bestowed as a recognition of
conspicuous merit in personal character, science
and art, and for services done to humanity and
the Holy See. The badge is a gold Maltese
cross with white enameled surface, to which a
pendant spur is attached. On one face of the
cross is a bust of Sylvester, with the inscrip-

tion, Sanctus Silvester Pont. Max. (St. Syl-
vester, Pope). On the reverse is engraved
«MDCCCXLL Gregorious XVI. restituit» (Greg-
ory XVI. restored it in 1841). The order has
three grades ; the ribbon is red with black
stripes.

Golden Wasp, or Gold Wasp, a cuckoo-
fly (q.v.)

Golden Wedding. See Diamond Wedding.

Golden-winged Woodpecker. See Wood-
pecker.

Goldfinch, (i) The familiar North .Ameri-
can black-winged "yellowbirds" or "wild
canaries" of the genus Spinus, the best known
of which is the eastern thistle-bird or lettuce-

bird (6". tristis), whose wave-like flight across
the fields, each male singing sweetly in its

course, forms one of the most pleasing inci-

dents of a rural stroll. These little finches are
bright golden-yellow, with the cap, wings, and
tail black in the adult male ; while the female
and immature young are gray-brown and yel-

lowish ; and in autumn the male discards his

conspicuous dress and assumes the plain attire

of his mate. At this season they collect in

flocks and remain together during the winter,
seeking the seeds of the meadow-grasses and
roadside weeds, especially thistles, and often
coming near the house and barn. Their sum-
mer food includes more soft material, and they
gather many caterpillars for their young. The
goldfinch is one of the latest birds to make its

nest, delaying until midsummer to fabricate the
soft cup of hempen and downy materials wliich

is lodged usually in some crotch of a village

shade-tree, and contains half a dozen spotless

bluish eggs. Several other species dwell in the
western United States and southward. (2)
The small European finch (Carduelis carduelis)
to which the name first belonged, and whose
habits are much the same as those above de-

scribed, but which is more varied in plumage.
The bill is horn-color, the tip black and the base
encircled with crimson; nape of neck white; top
of head, shoulder of wing and a part of the
quills, black; remainder of wing dull yellow;
back and rump dusky brown ; under surface dull
white. Its nest is neatly built of moss, twigs,
roots, etc., lined with wool, is situated in bushes,
hedges, or apple-trees, and the eggs are spotted
with purple and brown. This finch is one of the
sweetest singers of Europe, a favorite cage-
bird, and the one most often taught pretty
tricks ; it is the most useful decoy in bird-
catching. Examples are to be found in bird-
stores a.11 over the world; and in the neighbor-
hood of New York many have escaped and are
living wild in the parks and environs.

Goldfish, a carp (Carassius auratus), highly
cultivated long ago in China as a domestic fish
for the sake of its rich red-gold color, de-
veloped out of an originally much duller hue.
It was introduced into England in 1728, and
has spread over all of Europe and is naturalized
in many waters of the United States as well as
everywhere kept in household aquaria. The
yoimg are dark-colored, assuming the golden
hue later in life, and sometimes losing it in old
age, when the hsh becomes silvery. The "silver
fish" is a mere variety, as are the so-called
"telescope fish" with large protruding eyes and
the Japanese "butterfly fish," in which anal and
caudal fins become more or less markedly
double. All of these varieties thrive well in

confinement when furnished with favorable con-
ditions in the aquarium (q.v.), but are liable to
fungus diseases of the skin. Diseased fish will
infect all in an aquarium, and the aquarium itself,

so that in the case of an inexpensive glass globe
it is better to throw the receptacle away ; a large
aquarium should be emptied and thoroughly
treated with some fungicide (q.v.) before new
and healthy fish are installed. These fish are
bred for sale by some fish culturists in various
parts of the United States, who must exercise
care or their stock will revert toward the origi-

nal unadorned type of the species.

Gelding, Arthur, English writer and transla-

tor: b. probably at London about 1536; d. about
1605. He finished the translation of Philippe
de Mornay's treatise 'Sur la Verite du Christian-
isme* which was begun by Sir Philip Sidney and
entrusted to his care, publishing it under the title

' A Woorke Concerning the Trewenesse of the
Christian Religion, etc' (1589). Beside making
translations of the works of Calvin and Beza,
he also translated the first four books of Ovid's
< JVIetamorphoses" (1S67).

Goldmark, Karl, .\ustrian composer: b.
Keszthely, Hungary, 18 May 1830. He studied
at the Vienna Conservatory. His first composi-
tion of note was the overture, '^Sakuntala*

(1858) ; his first opera the 'Queen of Sheba>
given at Vienna in 1875. His other works in-
clude: 'Merlin,' an opera performed for the
first time at the Metropolitan Opera House,
New York, in 1887; the overtures 'Prome-
theus,' 'In Spring,' and 'Penthesilea' ; and the
symphony 'The Countrv' Wedding.'

Goldoni. gol-do'ne. Carlo, Italian writer
of comedies: b. Venice 1707; d. Paris 8 Jan.
1793. He early showed a taste for theatrical
representations, reading every dramatic produc-
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tion of which he could obtain possession, espe-

cially the works of the popular comic poet

Cicogiiini, and, when scarcely eight sketched a
comedy, which excited the wonder of his rela-

tives. His father, a physician then practising at

Chiozza, destined him for the medical profes-

sion, and took him occasionally to visit his

patients. But Goldoni, dissatisfied with this

study, obtained permission to study law in

Venice. Soon after, however, a relative pro-

cured for him a place in the Papal College at

the University of Pavia, from which he was
expelled for writing an abusive satire. His
father died in 1731, and from this time Goldoni
hved an unsettled and wandering life, resorting

to various means to make a livelihood, but
usually living as the companion of strolling

players in a continual scene of dissipaticn and
intrigue until 1736, when he married and re-

moved to Venice.

Goldoni's merits in reforming the Italian

theatre cannot be mistaken. Many of his

numerous pieces still retain possession of the

stage in his native country, and, in translations,

of the stages of foreign countries. Among the

numerous editions of his works, that published

at Venice in 1788 and 1794-5, in 44 volumes, is

the most complete; and that published at Flor-

ence in S3 volumes in 1827 the most elegant.

Translations and imitations of some of his

works have been made in French, German, and
English. Goldoni wrote memoirs of himself in

French, in which he also composed two come-
dies, one of which, 'Le Bourru bicnfaisant,'

was produced at Fontainebleau and Paris in

1771 with great applause, and has maintained
itself on the stage. See 'Memoirs of Carlo
Goldoni,* translated by Black with essay by W.
D. Howells (1877); Rabany, <Le Theatre et la

Vie en Italic au XVIIIeme siccle* (1896).

Golds'boro, N. C, city, county-seat of

Wayne County ; on the Ncuse River, the Atlan-

tic & N. C, the Southern, and the Atlantic C.

L. R.R.'s ; about 80 miles north of Wilmington,
and 50 southeast of Raleigh. It is the site of a

State Normal School for colored teachers, the

Eastern Insane Asylum, and the Odd Fellows'

Orphanage. The chief manufactures are cot-

ton, agricultural implcirients, cotton-seed oil,

furniture, mattresses, and machinery. Pop.

S,88o.

Goldsboro, Kinston, and Goldsboro
Bridge, Engagements at. On n Dec. 1862,

Gen. Foster, in command of the Department of

North Carolina, set out from Newbern for the

purpose of taking Goldsboro and breaking the

railroad that connected Richmond with the rail-

way system of the South and Southwest, and
then forming a junction with the Union forces

at Suffolk and Norfolk, Va. He had four

brigades of infantry, a regiment of cavalry, and
seven batteries and two sections of batteries,

in all about 11,500 men and 40 guns. He
reached Southwest Creek on the 13th, to find

the bridge destroyed and his passage disputed

by about 400 Confederates, with three guns.

The 9th New Jersey and 85th Pennsylvania
soon routed this force, capturing one gun, and
Foster pushed on toward Kinston, skirmishing
heavily on the way. and when within a mile of
the place, 14 December, encountered a force of
2.000 men under Gen. Evans, posted between
the Neuse River and a deep swamp. After a

sharp hglit Mvans was driven across the river,

firing the bridge behind him ; but the fire was
extinguished and 400 prisoners and six guns
were taken. Evans retreated through Kinston,

reformed his command two miles beyond, and
withdrew toward Goldsboro. Foster followed,

had a successful engagement on the i6th, at

White Hall and, when nearing Goldsboro 17

December, was cliecked by a heavy force under
Gen. G. W. Smith at Goldsboro Bridge. Foster

succeeded, however, in destroying the bridge of
the Wcldon & Wilmington Railroad over the

Neuse, also several other bridges, and about six

miles of railway, and retreated somewhat rapidly

to Newbern, having lost during his eight days'

campaign 92 killed, 487 wounded, and 12 miss-

ing. The Confederate loss was 71 killed, 268
wounded, and 496 prisoners. The prisoners

were paroled.

Union Occupation of Goldsboro.— After the
capture of Wilmington by Gen. Schofield

22 Feb. 1865, his next objective point and final

destination was Goldsboro, where it had been
arranged that he should unite forces with Gen.

Sherman, who was marching north from Sa-

vannah. Forces were assembled at Newbern,
and the march began on I March. Kinston

was occupied 14 March, after some days' sharp

fighting. (See Kinston, Battle of.) The
railway and bridges were repaired, and Schofield

entered Goldsboro with little opposition on the

2ist, and two days later Sherinan joined him.

Consult: 'Official Records,' Vol. XVIII.;
Cox, 'The March to the Sea.'

K. A. Carman.

Golds'borough, Louis Malesherbes, Amer-
ican naval oflicer : b. Washington, D. C, 18 Feb.

1805; d. there 20 Feb. 1887. In 1827 he rescued

the English brig Comet from a Greek pirate

whose force was five times greater than his

own. In 1861 he was put in command of the

North Atlantic blockading squadron and the

advice given by him at this time resulted in

the Burnside expedition and the capture of

Roanoke Island with various other positions of

strategic importance in North Carolina. He be-

came rear-admiral in 1862.

Goldschmidt, Hermann, hcr'man gold'-

shmit. German painter and astronomer: b.

Frankfort-on-the-Main 17 June 1802; d. Fon-
tainebleau, France, 10 Sept. 1866. He becanie

a pupil of Schnorr and Cornelius, and went in

1836 to settle at Paris, where he exhibited tnany

pictures, among which may be mentioned

:

'Une femme en costume algerien' ; 'Le jeune

Florentin' ; <La poesie' ; 'La Sibyllede Cumes'

;

'L'oflfrandc a Venus'; 'Cleopatre' ; 'Vue de
Rome'; 'Mort de Romeo et Juliette'; etc. In

1847 he suddenly conceived the design of becom-
ing himself an astronomer, and in this new
profession he rapidly became known as one

of the ablest observers of celestial phenomena.
Between 1852 and 1861 he discovered 14 tele-

scopic planets, namely, Lutetia, Pomona, Ata-

lanta, Harmonia, I>aphne, Pales, Doris, Eugenia,

Europa, Alexandra, Nysa, Meletc, Danae, and
Panope. In 1863 his sight began to fail, making
it impossible for him to continue his observa-

tions.

Goldschmidt, Jenny Lind. See Lind, Jenny.

Goldschmidt, Meier Aaron, Danish novel-

ist and publicist: b. Vordingborg 26 Oct. 1819;
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d. Copenhagen 15 Aug. 1887. He entered jour-

nalism when qaite young, edited the comic
paper <Corsaren' (1840-6), and in 1847 founded
a monthly publication in which he discussed the

political movement of the time, and showed
himself a strong advocate of constitutional free-

dom. His first novel, 'A Jew,' appeared in

1845; other novels of his are: 'Homeless'

(1853); 'The Heir' (1865); and 'The Raven'
(1867) ; he also wrote a few dramas, and his

autobiography (1877). His novels are most
remarkable for the skill with which he pictures

the life of the Jews.

Goldschmidt, Otto, English composer: b.

Hamburg, German}', 21 Aug. 1829. He was a
pupil of Mendelssohn and Hauptmann at the

Leipsic Conservatory, became a resident of

England in 1858, was appointed a professor

in the Royal Academy of Music in 1863 and its

vice-principal in 1866. From 1876-85 he was
first musical director of the Bach Choir. He
several times conducted the famous Lower
Rhine Festivals at Diisseldorf. His composi-
tions include the oratorio <Ruth> (1867), and
he also edited with Sterndale Bennett 'The
Chorale Book for England.' In 1852 he married
Jenny Lind (q. v.).

Goldsmith, Oliver, Irish poet and miscella-

neous writer: b. Ireland,* 10 Nov. 17-28; d. at

2 Brick Court. Middle Temple, London, 4
April 1774. Goldsmith, like Richardson, "flow-

ered late." The son of a poor clergyman of

the Established Church, his childhood was
spent at Lissoy, a hamlet in Westmeath, lying

to the right of the road from Ballymahon to

Athlone. From the first instruction of a fe-

male relative, he passed to the care of the vil-

lage schoolmaster, a roving old soldier who had
fought in Queen Anne's wars. Thence he went
to schools at Elphin, at Athlone, at Edge-
worthstown, earning nowhere any particular

distinction. He was regarded as dull and
heavy intellectualU-, although physically he was
robust and athletic. Now and then he sur-

prised his family by an unexpected gift of

repartee, and he scribbled verse early. But
nothing occurred in his boyhood to favor the

supposition that a genius had been born into

the world of letters.

In June, 1744, after anticipating, in his own
person, the plot of his later comedy of 'She

Stoops to Conquer,' by mistaking the house
of a gentleman at Ardagh for an inn, his

father, impoverished by the attempt to por-

tion his eldest daughter, sent him to Trinity

College, Dublin, as a poor scholar. His col-

lege career was not brilliant. His tutor was
hard and unsympathetic, and devoted to the

mathematics which Goldsmith (like Gray and
Swift) detested, though he had some faculty

for "turning an ode of Horace." He got a

small exhibition in 1747, a success which he un-

wisely celebrated by a mixed party in the gar-

ret which passed "for his "rooms." Into this

rejoicing his incensed tutor burst abruptly, and
by knocking down the host, dispersed the

guests. Thereupon his humiliated pupil ran

away, vaguely bound for America. blatters

were, however, patched up by his elder brother,

The exact place of Goldsmith's birth is doubtful. It is

usually said to be Pallas in Longford, but others make it

Elphin, Roscommon.

and he returned to college, where, in February^

1749, he took a low degree.

He left no memories behind him but his-

name scratched upon a window-pane, a bat-

tered lexicon scoi^ed with "promises to pay,"

and the tradition that, after writing songs at

five shillings a head for the Dublin ballad sing-

ers, he used to steal out in the twil;ght to hear
them sung. When he returned to his widowed
mother (his father had died during his college

days), he had no more pressing vocation
than to fish in the river Inm*, blow the
German flute, and take the chair at the
village "free and easy." When he wa^ old
enough, he presented himself for ordination,

but was rejected for incompetence, aggra-
vated by red breeches. He next tried tutor-

ing; made a little monej', bought a good horse,_

and started again for America. In brief space

he returned on a miserable hack, and without
a penny. Law was then essayed. Being
equipped with £50 for study in London, he lost

it on the road to a sharper. Finally he did
reach Edinburgh, to study physic. Upon the

same pretext he went from Edinburgh to Ley-
den. Then, being again without means, he
started— like Holberg — to make a kind of
Grand Tour on foot through Europe. He vis-

ited France, Germany, Switzerland, and Italy,

flute-playing and disputing at convents for a
subsistence. In February, 1756, being then

seven and twenty, he landed at Dover with a
few half-pence in his pocket. He had, how-
ever, sent home to his brother from Switzer-

land a fragment of the poem which afterwards
became 'The Traveller.'

For the moment literature seems to have
been the last thing in his thoughts. He is sus-

pected to have tried strolling; he is known to
have been an apothecary's assistant, a poor phy-
sician (with a dubious foreign diploma), a

reader and corrector of the press to Richard-
son the novelist, and an usher in a Peckham.
"academy." Here, at last, he drifted into

authorship, being engaged by Griffiths of the

'Monthly Review-' to supply "copy" of all work
for that serial. With Griffiths he speedily fell

out; and eventually found his way back to-

Peckham, where his old employer promiso'
get him a foreign medical appointment. Mean-
while he published (1758), under a pseudoi.ym,.

a translation of the 'Memoirs' of Jean ilar-

teilhe of Bergerac, a Protestant condemned to

the galleys for his religion. FaiUng, for im-
known reasons, to take up the post at Coro-
mandcl which had been found for him, he tried

to pass as a hospital mate. He was rejected at
Surgeons' Hall in December, 1758, as "not quali- /

fied."

We next hear of him as living in a tiny

court off the Old Bailej-, writing a high-titled

'Enquiry into the State of Polite Learning in

Europe.' This, superficial of necessity, but
bright and epigrammatic, attracted some notice.

He began a miscellany called 'The Bee,' ani
was employed on various periodicals. Then
Smollett enlisted him for the 'British Maga-
zine;' and for Xewbery's 'Public Ledger' he
wrote the delightful essays afterwards collected

in 1762 as the 'Citizen of the World.' By this

time the skies were opening. He had moved
into better rooms at 6 Wine Office Court, Fleet
street, made the acquaintance of Johnson, and
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was certain of employment. Besides dispersed
papers, he wrote * Memoirs of Voltaire,' a 'His-

tory of Mecklenburgli,' a 'Life of Richard
Nash' (of Bath). What is more, he was writ-

ing the 'Vicar of Wakehcld,' for in October,

1702, he sold a third share in that book to Ben-

jatnin Collins, a Salisbury printer, for £21. How
this is to be reconciled with Boswcll's story

that Johnson sold the entire novel to a book-

seller for Km has not yet been explained ; but

internal evidence shows clearly that parts of

the book were written in 1762.

His further career must be rapidly abridged.

After much compiling for Newbery. which in-

cluded an e.xccllent 'History of England' in

letters, he published, in December, 1764. his

first long poem, 'The Traveller; or, a Prospect

of Society.' Its sweetness of versification, its

simple language and the beauty of its descrip-

tions at once distinguished it as the best poem
since the death of Pope. Its popularity drew
attention to its writer's other work, and a volume
of his collected essays followed in 1765. Upon
these came 'The Vicar of Wakefield,' 1766.

Its success, strange to say, was only gradual,

but it continues to this day; and its inimit-

able types, its happy mingling of Christianity

and character, its wholesome benevolence and
practical wisdom are not likely to be forgotten.

The Primrose family are citizens of the world.

Goldsmith's next triumph was on the stage.

In January, 1768, he managed, after many vexa-

tions, to get a play produced at Covent Gar-

den. This was 'The Good Naturd Man,> in

which he attempted to combat the insipid "gen-

teel" comedy made popular by French models

and the novels of Richardson. His efi^orls were

only partially successful, though his profits were

sufficient to enable him to move into fresh

chambers in the Temple, whence, in a maze

of miscellaneous "book-building," he sent forth,

in May, 1770, another and a still more beau-

tiful descriptive poem, 'The Deserted Village.'

It was received with enthusiasm, and speedily

ran through three editions. Three years later,

though always hampered with task-work, he

crowned his achievements with the comedy of

'She Stoops to Conquer.' In the interval which
had elapsed since 'The Good Natur'd Man,'
"genteel" comedv had passed into the "senti-

mental" stage. But Goldsmith's bustling piece,

skilful in construction and brimming with humor
and character, gave a knock-down blow to the

lachrymose drama, which was eventually dis-

patched by Sheridan. A few months later, in

April, 1774, Goldsmith died, and was buried in

the Temple burying-ground. The Literary

Club, to which he had belonged, erected a

tablet to him in Westminster Abbey, with a

well-known epitaph by Johnson. 'Retaliation'

and the 'Haunch of 'V'enison,' two of the hap-

piest of his lighter poetical efforts, were pub-

lished posthumously.
Goldsmith had many weaknesses. He had

few physical advantages; and he was both sen-

sitive and self-conscious. But he had the best

heart in the world. "Let not his frailties be

remembered," said his rugged old Mentor,

Johnson; "he was a very great man." He was

also a very great writer. To have died at 46,

after ^o years of purposeless "eddying round

and round." the author of two admirable didactic

poems, an unique novel, and a comedy which

still holds the boards, to say nothing of his

essays and familiar verse, which are models m
their way, is certainly to deserve a high position

in the work of his century,— a position which

he retains to-day in virtue of his simplicity,

his kindliness, his humor, and the indefinable

gift of genius.

Bibliography.— Goldsmith's life has been
written by Prior (1837); Forster (1848-71);
Washington Irving (1844-9); William 'Black,

'English Men of Letters' (1878); and Aus-
tin Dobson, 'Great Writers' (1888, revised

American edition, 1899). His "miscellaneous
works" were first published in four volumes
(1801), with the so-called 'Percy Memoir.*
Then, in 1820, came a "trade edition," followed
by Prior (1837), and Cumiingham (1854-5).
The fullest modern editiou is that of Gibbs
'Bohn's Standard Library' (5 vols., 1885-6).

There are editions of the poems by Mitford
'Aldine series' (1831-95); Bolton Comey
(1845), and in the 'Temple Library' (1889).
A reprint of Marteilhe's 'Memoirs' was pub-
lished in 1895. and a fac-simile reprint of the

first edition of the 'Vicar of Wakefield' with a
bibliography in 1885. Consult also Boswell's

'Johnson;' Macaulay, 'Encyclopa;dia Britan-
nica;' Thackeray's 'English Humorists,' and
'Edinburgh Review,' 1846, by Lord Lytton.

Austin Dobson.
Author of 'Life of Goldsmith,' etc.

Goldsmith Beetle, an attractive northern
dung-beetle (family Scarabacida) measuring
nearly an inch in length and shining like bur-
nished gold. It is most abundant during May
and June, flying principally at night ; and, al-

though it feeds on the foliage of various shade
and fruit trees, seldom does much harm. The
name is extended by entomologists to all scarabs

of the sub family Rtitclincc.

Goldthread, a low smooth ranunculaceous
herb (Cof lis trifolia), closely related to helle-

bore, whose evergreen leaves are all basal, long-

petioled, and divided into three serrate broadly
obovate parts ; and the flowers small and white
on scapes. The root consists of long, bright,

yellow, bitter threads. Thjs plant contains a

white alkaloid called coptine, and a tea made
of it is tonic. It grows in boggy woods through-
out all northern regions. See also CoPTis.

Goldtit. See Verdi x.

Goletta, go-let'tii, Africa, the port of the

city of Tunis, from which it is 1 1 miles north.

In the new quarter are the bey's palace, a large

dock, and an arsenal defended by a battery.

Pop. about 3,000.

Golf, anciently known as Goff, Govff, or

GowFF, a game of Dutch origin, but generally

identified with Scotland, where as early as 1457

the local Parliament inveighed against its

abuse, and whence it has become popularized

throughout the English-speaking^ world. The
word, derived from the German Kolbe, in Dutch

Kolf, signifies a club. Kolf. resembling golf, is

a very ancient pastiine in Holland and Belgium,

where it is usually played on the ice.

The modern game of golf is played with

clubs and balls on specially prepared courses

called links, generally laid out on open suit-

able grounds. The simplicity of the game is at-

tractive to beginners, but with a little expe-

rience the beginner learns how necessary are



GOLIAD — GOLIARDERY

practice, skill, and Judgment to make one play
well enough to be classed as a good golf player.

The prime necessity is plenty of room. The
ground best suited for the purpose is a reach
of undulating country with a sandy soil, short,

crisp turf, and plenty of holes or ruts, the lat-

ter forming the hazards— natural obstacles—
or bunkers— artificial obstacles— necessary to

prevent the game from being too easy. The
links should not be less than three miles round
nor more than five. Throughout it are dis-

tributed i8 artificial holes at any distance from
100 to 500 yards apart. The holes are 4^
inches in diameter, and each is surroimded with
a putting green, a space 60 feet square and
made as smooth as possible to enable the player
to aim with accuracy. The other requisites are

two small balls about two inches in diameter
and made of gutta-percha, and a number of

<-!ubs adapted to the various contingencies likely

to arise.

There are two styles of clubs, the wood and
the iron ; these consist of a long wooden handle,
preferably of hickory, securelj' attached to a
head of beech wood, or of steel as the case
may be. .Altogether there are 19 shapes of
clubs, but six are usually sufficient for a player's

needs. The different clubs are used under dif-

ferent circumstances ; for example, the chief
wooden-headed clubs are the driver and the
brassy, the first being used for driving the ball

a long distance, and the latter, which is shod
with brass, being employed in special situations,

as when the ball is in a hollow. The club
called the putter, used when the ball is near the
Tiole, has the head either of wood or of iron.

The iron-headed clubs are the cleek, the iron,

the mashie, and the niblick, all adapted for
special purposes. The clubs are used for driv-
ing the balls into the holes, and the object of
the player is to get his ball into all the holes
successively with the fewest possible strokes.
When played by two persons the game is called
singles; when played by four persons in pairs,

it is called foursomes. There are two chief
methods of playing the game, known as niatch
play and medal play. In the former, two play-
ers are usually pitted against each other. At-
tended by their caddies, boys carrying the bags
containing the clubs, the players start from the
teeing ground where one of them begins the
match by placing his ball on a small heap of
sand, or on an artificial rubber cone, known as a
tee, and driving it as near as possible to the
first hole. A good driving stroke from a tee

would be 200 yards. The record, made at St.

.Andrews, Scotland, is 280 yards. The other
player does the same with his ball, after which
the player whose ball is farthest from the hole
plays again. They continue thus until both balls

liave been holed. The player who takes the
fewest strokes to do this is said to win the hole
and counts one, and if both have taken the same
number of strokes the hole is halved and neither
counts. Having holed his ball the player takes
it out, tees it again, and starts out for the next
hole. Much of the interest of the game depends
on the skilful play required to avoid the hazards
and bunkers scattered over the course, or to
get one's ball out when it lands in a difficult

spot. In medal play the winner is the player
who goes the round of the course in the fewest
possible strokes irrespective of whether he had
a majority cf holes or not. Various modifica-

VoL. 7—45

tions of these two modes of scoring are in use.

A hole match may be won before the round is

completed, as, for instance, when one com-
petitor is four holes ahead with only three still

to be played. When one player has a lead equal
to the number of holes still unplayed, he is

said to be dormy that number of holes ; thus, a
player when dormy three has a lead of three
after playing the fourth last hole, in which case,
though he may not win, he cannot lose. The
central authority on the game in America regu-
lating the various championships, etc., is the
United States Golf Association organized 22
Dec. 1894, with which is now affiliated over 200
clubs throughout the country. Consult : Clark,
'Golf: A Royal and Ancient Game* (1899) ;

Travis, 'Practical Golf (1901) ; Richards,
'Royal Game of Golf (1902).

Go'Iiad, Texas, city, county-seat of Goliad
County; on the San Antonio River, and the
Southern Pacific R.R., about 45 miles from the
Gulf and 168 miles southwest of Galveston.
Goliad gets its name from Hidalgo (q.v.), the
patriot priest of Dolores, who in 1810 led the
revolution in Mexico against Spain. When
Goliad was founded the people did not dare
to name it Hidalgo, so dropping the silent H
and transposing the letters, they made the word
Goliad. This place was the last site of the
ancient mission of La Bahia del Espiritu Santo
(1749). This mission was first founded at the
place where La Salle built Fort Saint Louis in

1685. Goliad was the scene of a bloody con-
test (1812) between the so-called "Republican
Army of the North," under Magee and Gutier-
rez, and the Mexicans. Here Magee died, evi-

dently assassinated. In the Texas revolution
(1835) Goliad was a point of strategical im-
portance to the Texans. It was captured by
Ben Milan and Collingsworth and became the
base of military operations. The independence
of Texas was declared here 20 Dec. 1835. Ira
Ingram and Philip Dimmit were the leaders in

formulating this declaration, and at the meeting
there were 92 soldiers and all the citizens of
the town. "The official declaration of independ-
ence was made at Old Washington 2 March
1836. In Goliad, on Palm Sunday, 27 March
1836, the Mexican commander, Urrea, caused to
be slaughtered 300 unarmed men who had sur-
rendered, Fannin (q.v.) and his command.
These defenseless men had been promised life

and liberty before being marched out in squads
and shot down like dogs. Urrea claimed he
acted under orders from Santa Anna (q.v.).

.Afterward a rallying cry of the Texas troops
under Sam Houston was "Remember Goliad.*
In igo2 Goliad was visited by a disastrous
cyclone which swept away almost the whole
town. Pop. 2,000.

Goliardery, go'li-ar-der-i, the name given
to the Carmina Burana, a series of satirical

Latin poems of the 13th century. They were the
productions of the self-styled (joliardi, mediaeval
wandering students, disciples of the mythical
Golias. While attacking the abuses and vices of
the period, especially those existing in the
Church, they glorified also the love of nature,
women, and wine. This naturally antagonized
the ecclesiastical mind which was prone to ex-
aggerate into grave sins what ordinary men
would consider as mere peccadilloes. From a
classical standpoint the majority of the songs
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are generally below criticism; from a moral
point of vitw, many of them are vigorous and
healthful, and are popular among German stu-

dents of the present day. Consult: Schnieller,

'Carmina Burana' (1894); Symonds, 'Wine,
Women, and Song' (1884).

Goli'ath Beetle, one of the huge scarabe
beetles of tlie cetonian genus GoUatlnis, dis-

tinguished by their large size, the horny
processes on the head of the male, and the teeth-

bearing lower-jaws. The name specifically be-

longs to G. giganteus of the Gold Coast, which
(js four inches long, and is chalky-white broadly

and variously marked with black. It feeds al-

most entirely on the sap of trees. Compare
''Herci'les Hef.ti.e.

Golomyn'ka, or Oil-fish, a goby-like fish

(Comcphorus baikalcitsis) found only in Lake
Baikal, about a foot long, destitute of scales,

and very soft, its whole substance abounding m
oil, which is obtained from it by pressure. It is

never eaten.

Golosh'es (Fr. galoche, "a patten, clog, or

wooden shoe") (l) a kind of wooden clog,

with a joint at the instep and upper leathers like

those of very low shoes, worn in the Middle
Ages. (2) India-rubber overshoes first manu-
factured in the United States and introduced

into Great Britain about 1847. The term is now
restricted to the latter meaning, and is used
mostly in England, very rarely in the United
States. See Ixdi.\-rubber; Rubber M.\nuf.\c-
TURES.

Go'marists, the ultra Calvinistic party in

the Dutch National Church, so called from their

leader, Francis Gomar (q.v.).

Gomez, go'mes, Antonio Carlos, Brazilian

composer: b. Campinas 11 July 1839; d. Para
September 1896. He was a pupil at the Milan
Conservatory, and had his first opera, *A noite

do castello,' presented at Rio de Janeiro in

1861. His 'Se sa minga* gained notable suc-

cess at La Scala, Milan, in 1867, and was fol-

lowed by a series of varying merit, including:

<Guarany> (1870); 'Salvator Rosa' (1874);
and *Lo Schiavo' (1889). He wrote the hymn
'II saluto del Brasile' for the Centennial E.xhi-

bition at Philadelphia (1876). and a cantata,

'Colombo,' for the Columbian Exposition

(1893). He was director of the Conservatory
of -Music at Para, Brazil, 1895-6.

Gomez, Estevan, es'ta-van, Portuguese
navigator: b. about 1474; d. about 1530. He
became an expert pilot in the Portuguese East
Indian fleet, sailed in 1519 on Magellan's voy-
age as pilot of the Trinidad and was later

transferred to the San Antonio, on board which
he contrived a successful mutiny and then
sailed for Spain. There he was imprisoned, but
in a short time set free. It appears that in

1524-5 he was sent by Charles V. to explore the
eastern coast of what is now the United States
and discover a northern route to the Orient. \
map executed in 1529 by Diego Ribeira, a cos-
mographer, marks the territory included between
the present States of Rhode Island and New
Jersey, Tierra de Gomez.

Gomez y Baez, e ba'es, Maximo; Cuban
soldier: b. Bani, Santo Domingo. 183 1 : d.

Havana, Cuba, 17 June 1905. When Santo
Domingo revolted against Spain he served

as lieutenant of cavalry in the Spanish army;
and when the freedom of the island was de-
clared he went with the Spanish army to Cuba,
but left the army because Gen. Villar mal-
treated some Cuban refugees. In 1868 he
joined the Cuban insurrection, and through his
ability and daring soon rose to a position of
prominence, being in several successful engage-
ments; though deprived of his command at one
time, he was soon recalled, and rose to be
major-general. On the failure of the rebel-

lion, he left Cuba and settled on his farm in-

Santo Domingo. Returning to Cuba, he was
influential in bringing about the insurrection of
1895-8, and was made commander-in-chief of
the Cuban army. His policy was to avoid open
engagements and to drive the Spaniards out by
devastating the island and constant harrassing
of their troops. When the .American landed
in Cuba (1898) he willingly co-operated with
them. On 24 Feb. 1899 he marched into Havana
at the head of his soldiers and was received by
the United States authorities. In March of
the same year he was deposed from his com-
mand by the Cuban Assembly on account of his

accepting $3,000,000 for his army from the
L'nited States. He assisted the American gov-
ernor-general in his work in the island, and
was at one time suggested as a candidate for
the presidency of the Cuban republic.

Gomez-Ferias, fa-re'iis, Valentin, Mexican
statesman: b. Guadalajara 14 Feb. 1781 ; d.

Mexico City July 1858. He studied in the-

University of Guadalajara, was appointed a
professor there in 1810, was a liberal member of
the first constituent congress, was elected vice-

president with Santa .^nna, and in consequence
of the latter's absence, assumed executive
powers I .\pril 1833. His administration was
strongly opposed by the Clerical party ; in 1835
a constitutional congress refused to acknow-
ledge his authority, and he was exiled. He re-

turned in 1838; in 1840 led an unsuccessful re-

volt, and again was banished. Having returned
in 1845, he was elected vice-president in 1846;
later a deputy to Congress, and was appointed'
postmaster-general under .Mvarez.

Gompers, Samuel, .American labor leader:
b. London, England, 27 Jan. 1850. .^ cigar-

maker by trade, he has been known as a zealous
worker in the cause of the rights of labor, since

his boyhood. He has been active in efforts to-

organize the working people, and was one of
the founders of the American Federation of
Labor, of which he is president. He has ex-
erted much influence and has put forth various
pamphlets on the labor question and the labor
movement in general.

Gomuto, go-moo'to, a name in the East
Indies for the stiff, strong fibre obtained from
the leaves of the sugar-palm or areng {Arcnga
saccharifcra) and hence often applied to the

tree itself. This fibre, also called "ejow," is

extensively used for ropes on account of its

extraordinary strength and durability. .'\t the

base of the older leaves grows a woolly mate-

rial called "baru," useful as stuffing for cush-

ions, calking seams, and similar purposes. See

P.M.M : Sago.

Gonaives, go-na-ev', Hayti, town on the

west coast on the bay of the same riame, 65

miles north-northwest of Port au Prince. It
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has an excellent harbor, a naval and military

hospital, and a mineral spring. The exports

are cotton, coffee, salt, and mahogany. Pop.

18,000.

Gonas. See Hottentots.

Goncourt, de, de gon-koor, Edmond Louis
.A.NTOIXE Huot: b. Nancy 26 May 1822; d. 16

Julv 1896 ; and Jules Alfred Huot de : b. Paris

17 Dec. 1830; d. Auteuil 20 June 1870; French

novelists. The Goncourt brothers were not

men of letters but artists primarily, and in 1849

they set out, knapsack on back, to traverse

France for drawings and water-colors. Their

note-books made them writers as well as artists,

and already in 1852 they had commenced that

literary partnership which continued nearly

20 years. Their earliest serious works were
a group of historical studies upon the second

half of the l8th century, intended to be an effec-

tive resurrection of its habits of life, rnanners,

and costume, which, though elaborate in detail

lacked calm and impartial historical sense,

breadth of view, and creative grasp of char-

acter. These books were: 'Histoire de la So-
ciete Fran?aise pendant la Revolution' (1854),

*La Societe Frangaise pendant le Directoire*

(1855) : 'Portraits intimes du XVHI. Siecle*

(1856-8) : 'Histoire de Marie Antoinette'

(1858) ; <Les Maitresses de Louis XV.> (i860),

'La Femme au XVHL Siecle' (1862), and
'L'Amour au XVHL Siecle' (1875): 'Gavarni'

(1873), and 'L".\rt au XVHL Siecle' (1874).
The more important work of the De Goncourt
brothers was their novel writing: their con-

ception of the novel was that it should be an
imaginative attempt to grasp and summarize
the results of close observation; their aim was
to paint manners bj' taking the traits in which
one man resembles a class ; hence they select

as generic types only persons of moderate facul-

ties. Their novels include: 'Les Hommes de
Lettres' (i860), republished in 1869 under the

title 'Charles DemaillyJ ; 'Soeur Philomene'
(1861); 'Renee Mauperin' (1864); 'Germinie
Lacerteux' (1865) ; 'Manette Salomon' (1867) ;

and 'Madame Gervaisais.* After the death of

his brother. Edmond wrote the 'La fille Elisa'

(1878), a novel; 'L'CEuvre de Watteau'
(1876); 'L'CEuvre de Prudhon' (1877); and
'La Maison d'un Artiste' (1881). Consult:
Bellock and Shedlock, 'Edmond and Jules de
Goncourt.'

Gon'dola, a long narrow boat used on the
canals of Venice. The middle-sized gondolas
are upward of 30 feet long and 4 to 5 feet broad

;

they always terminate at each end in a sharp
point, which is raised perpendicularly to the
ordinary height of a man. They have a well-

furnished cabin amidship. They are propelled
by rowing : the oarsman or gondolier stands in

the stern facing forward : sometimes there are

two gondoliers, the second one standing in the

bow-. They are usually painted black in ac-

cordance with an old law of the Venetian re-

public, which prescribed that all gondolas should
be black, except those of the doge and the for-

eign ambassadors. The gondolas were until re-

cently the only means of getting about the
city; now stearp-launches, acting as omnibuses,
are also used.

Gonds, an aboriginal race of British India,

a. remnant of the Dravidians who were driven

out of the plains by an early Aryan invasion.

They took refuge in Gondawana, a territory

pretty well identical with what are now called

the Central Provinces. Here their seat was
the Satpura plateau, between the rivers Pain

Ganga, Pranhita and Godavari on the west and
the Indravati on the east, while they were bor-

dered on the north by the river Nerbudda.
They still retain their dominion in the moun-
tain forests of Orissa. Since 1781 they have
become subjects of England, and their speech

and religion have more and more conformed to

those of the Hindu. Their language, know-n

as Gondi, is a Dravidic branch of the Dekhan
language. The contact with British civilization

has not influenced them much in their highland

lurking places. Their religion consists in a
worship of many spirits, and they are enslaved

to their priests. They have distinct physical

characteristics which differentiate them from
the Hindus. They are swarthy, almost black

in complexion ; their hair is long and black,

though sometimes it is of a ruddy tinge. In

countenance they have a broad forehead, and
small, deep-set eyes. They wear little cloth-

ing. One of their clans, the Moria, tattoo their

faces, and shave their heads. They do not like

agriculture, but are much in demand as builders

and roadmakers. According to the census of

1891 the total number of Gondi-speaking people

in British India is 1,380,000, the majority of

whom are found in the Central Provinces, the

remainder being scattered through Bera and
Hyderabad. Consult: Forsyth, 'Highlands of

Central India' (1889); Dalton, 'Descriptive

Ethnology of Bengal' (1872); Risley, 'Tribes

and Castes of Bengal' (1892) ; Williamson,
'Gondi Grammar and Vocabulary.'

Gon'falon, an ensign or standard which
used to be borne by the chief magistrates of

many Italian cities, as Florence and Lucca.

These magistrates were hence called gonfalo-

niers. The title of gonfalonier was also some-
times bestowed by the Roman Catholic Church
on persons of distinction, who were called gon-

faloniers of the Church.

Gong, an instrument of Chinese origin,

made of a mixture of metals and shaped into

a basin-like form, flat and large, with a rim

a few inches deep. The sound of the gong is

produced by striking it, while hung by the

rim, with a mallet, which puts the metal into a

state of vibration, and produces a loud piercing

sound. The modern gong or gong-bell is

sounded by striking it with a hammer operated

by machinery.

Gongora, Luis de Gongora y Argote, loo-

es' da gon'go-ra e ar-go'ta gon'go-rii, Span-
ish lyric poet: b. Cordova, 11 July 1561 ; d. there

23 May 1627. About 1614 he entered the

Church, and became a prebendary of the cathe-

dral at Cordova, and eventually chaplain to

Philip III. G6ngora"s earlier writings— sonnets

on a great variety of subjects, lyrical poems,

odes, ballads, and songs for the guitar— are

inspired with much true poetic feeling. His
later works, consisting for the most part of

longer poems, such as 'Solidades' (or Solitary-

Musings), 'Polifemo.' 'Pyramo y Thisbe,' are

e.xecuted in an entirely different and novel

style, characterized especially in respect of dic-

tion, by some of the same distinctive features
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as are found in Euphuism in England and Chia-
brerism in Italy, lliis later style of Gongora,
which his followers and imitators designated the

slilo culto, is rtorid, pedantic, full of Latin in-

versions and mythological allusions, pompous,
and mannered, and in many places very obscure.
His works were never published during his life-

time. The first edition was printed by his friend,

Vicuna, in 1627. See Churton, * Gongora'
(1862).

Goniatites, go"ni-a-trtez, a group of am-
monites (q.v.), including the earliest forms
characterized by the structure of the septa, which
are lobcd, but without lateral denticulations, as
in the higher ammonites ; they consequently ex-
hibit, in a section, a continuous undulating line.

Some forms with slightly waved septa approach
very near to the Nautilus. The siphonal portion
is shorter than the sides, forming a sinus at

the back, as in the Nautilus. The last chamber,
the one tenanted by the animal, occupies a whole
whorl, and has besides a considerable lateral

expansion. The shells are small, seldom ex-
ceeding six inches in diameter. This genus is

confined to the Palxozoic strata.

Goniom'eter, a device for measuring the
angles of crystals. The application goniometer
may be likened to a protractor with a rotary ra-

dius. It is a semicircle hinged at 90°, to which
are attached tw'o arms of steel which are directly

applied to the crystal whose angles are to be
measured. Far more acctirate is the reflecting
goniometer, consisting of a graduated circle

mounted either vertically or horizontally upon
a stand with an apparatus for adjusting the
crystal, and one or two telescopes ; it de-
termines through what angular space the crystal
must be turned that two rays of light reflected
in turn from two surfaces shall have the same
direction.

Gonioph'olis, a primitive crocodile of the
Jurassic Period. It is distinguished from mod-
ern crocodiles by several features, especially by
the bi-concave vertcbrje and the arrangement of
the bony plates on the back. It once inhabited
the Jurassic swamps and river-deltas in Europe
and .America, along with dinosaurs, turtles, etc.

A complete skeleton is now exhibited in the

Brussels Museum.

Gonorrhoea is perhaps the most universal
and widespread of all di.seases that affect the
human race. Competent authorities have com-
puted that fully three fourths of the adult
male population and from one si.xth to one
third of the adult female population have con-
tracted this disorder. The great majority of
women who have gonorrhoea are reputable mar-
ried women who have been infected by their hus-
bands. Material as well as moral and sanitary
conditions modify venereal morbidity. It is

much greater in large centres of population
than in suburban and rural coiumunities.

DeHnilion.— Gonorrhoea may be defined as
a specific infiammalion peculiar to certain mu-
cous membranes, attended with the production
of a purulent discharge. This discharge has
the property of exciting a similar inflammation
when brought in contact with other mucous
surfaces susceptible to its action. The urethral
mucous membrane in the male and the mucous
membrane of the urethra, vagina, and cervix in

the female are ordinarily the seat of gonorrhoeal

inflammation. Almost all mucous surfaces of
the body, particularly the conjunctival mucous
membrane, are susceptible to the irritant action
of gonorrhccal pus.

Cause.— The cause of gonorrhcea is a specific

micro-organism termed the gonococcus, which
was discovered by Neisser in 1879. Inflamma-
tion of the urethra may result from a multiplicity

of causes, chemical, irritant, and others, but true
gonorrhoeal inflammation has as its unique etio-

logical factor the gonococcus.

The Gonococcus.— This micro-organism is a
diplococcus ; in shape each individual of a pair

resembles a coffee bean— flat or slightly con-
cave on one side and rounded on the other,

with their flat surfaces opposed. The two hem-
ispheres are separated by such a narrow interval

that it is only recognizable inider a lens of high
power. The diplococci are grouped in pairs,

fours, and other multiples of two. Their growth
occurs by fissure, at right angles to the central

interspace. The gonococci are always grouped
in irregularly shaped columns, and are never
met with in chains or pairs, as certain other
micro-organisms. The differential characteristic

of the gonococci is, that they quickly take a
slain of aniline dyes and are more rapidly

bleached than other micro-organisms. They may
occur both within and without the pus and
epithelial cells. In acute cases they are very
numerous, but have a tendency to grow fewer
with the decline of the inflammatory process.

They are characterized by a marked longevity,

are susceptible of existing in a latent state for

an indefinite period, and are capable of being
revived and exalted in virulence by local irri-

tation which causes congestion of the parts,

or when transferred to virgin tissues in which
they find conditions favorable for their germina-
tion and growth. Numerous cases are on record
where the gonococcus has been found still con-
serving all its virulence, and susceptible of
being provoked into new activity by a variety

of irritant causes years after infection.

Within the past two or three decades, our
knowledge of gonorrhtta has undergone most
marked and revolutionary changes. The old
conception of gonorrhoea was that of a purely

local disease, confined to the mucous tract in

which it had its habitual origin, trivial in char-
acter, of limited duration, and entailing no
serious consequences to the individual, except
from neglected complications. The occasional
occurrence of rheumatism, or of ophthalmia,
which was recognized by the older observers, was
thought to be due to the development of a latent

rheumatic diathesis, to sympathetic inflamma-
tion, or simple metastasis. The idiosyncrasy of

the patient was thought to play an important
role in their production.

Since the discovery of the gonococcus, new
facts have been developed, showing that instead

of being limited to the gcnito-urinary

tract, the range of its morbid action

is much more extensive, and not infre-

quently is radiated to important internal or-

gans. As a result of modern investigations, it

may be positively aflinried that the gonococcus is

susceptible of being taken up by the blood-

vessels and lymphatics, and th^t it may affect

almost every organ of the body. Staining and
culture experiments have demonstrated its pres-

ence not only in the ovaries, tubes, and peritoneal

cavity, which it reaches through invasion of the
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intermediate mucous membrane, but also in the
lining membrane of the brain and cord, of

the heart, of the pleura, liver, spleen, kidneys,
as well as the joints and tendinous sheaths.

The number, variety, and gravity of these sys-

temic manifestations has led to the serious con-
sideration of the question whether gonorrhoea is

not to be classed as a constitutional affection.

The cause or relation between these systemic
affections and the gonococcus has been proven
by the identification of the gonococcus in the le-

sions it has produced. These general effects have
been also ascribed not simply to the pathogenetic
action of the gonococci, but to their toxins and
the presence of certain pyogenic microbes as-

sociated with the gonococcus.
Complications.— The more common compli-

cations of gonorrhoea are acute and chronic in-

flammation of the prostate and bladder and sem-
inal ducts and vesicles, the cord and testes.

Goiwrrliccal Arthritis.— One of the most
important complications of gonorrhoea is

seen in certain joint-affections, which are
usually described under the term of gon-
orrhoea! rheumatism. This complication usu-
ally occurs from the second to the third week
of the disease, but may develop as early as
the fifth or si.xth day. Gonorrhceal arthritis

manifests a remarkable affinitj- for the large ar-

ticulations, as the knee and ankle joints, the
hip and elbow. Only one joint may be involved,
constituting what is termed mono-articular ar-

thritis, or a number of joints may be involved,
constituting poly-articular arthritis. In the lat-

ter case, different joints are more likely to be
involved in succession, rather than simultane-
ously. As a result of the inflammation of the
synovial membrane, which is particularly in-

volved, there often occur serous, fibrinous, or
purulent effusions. It is essentially a hydrar-
throsis, and in most instances the disease is

confined to the synovial membrane of the joint
during the whole course of the affection. Gon-
orrhceal arthritis is usually chronic in duration,
often lasting from two to three or for many
months. In some cases it is chronic and prac-
tically indefinite. Anchylosis or immobility of
the joint from rapid formation of adhesions is

a not infrequent termination. Very often the
tendinous 'sheaths, the bursK and fascia may
be involved.

Unfortunately the treatment of gonorrhceal
rheumatism is extremely unsatisfactory. Tt does
not seem to be susceptible to the curative action
of remedies which are valuable in attacks of
ordinary rheumatism. In quite a large propor-
tion of cases there is more or less deformity
or permanent disability.

Gonorrhceal Ophthalmia.— There is usually
recognized a distinction between an ophthalmia
which is due to a septic absorption, like gonor-
rhceal rheumatism, and that form of purulent
conjunctivitis which is caused by direct trans-
ference of pus containing gonococci to the eye.

The former never results from the direct inoc-
ulation of the contagious matter. Its symptoms
are milder, and there are rarely changes which
occasion adhesions or permanent injurj' to the
sight. On the contrary, purulent conjunctivitis

is due to the inoculation of the mucous mem-
brane of the conjunctiva. The inflammatory
process is characterized by greater intensity and
rapidity of action, and not infrequently results

in partial or complete loss of vision. Unless

prompt and efficient treatment be at once in-

stituted the cornea may rapidly ulcerate and
slough, and prolapse of the contents of the globe
of the eye may occur through the perforation.
These changes are sometimes almost incredibly
rapid, taking place in three or four days, ex-
ceptionally in 24 hours, and leading to
complete destruction of vision. In the oph-
thalmia of the new-born, the eyes of the
child are liable to be soiled with the uterine
and vaginal liquids containing gonococci— one
of the most frequent causes of blindness. It is

estimated that from 10 to 20 per cent of all

blindness is caused by gonococcic infection.

GoHorrhwa in JP'omcn.— Our knowledge of
gonorrhoea in women is essentially a modern
acquisition. Until within recent years it had
never been the subject of serious and careful
study. In the female the local and general ef-
fects of gonorrhoea are apt to be much more
serious and permanent, owing to the extent
and character of the structures exposed to in-
fection. The greater extent of the genital tract
permits a larger field for infection by direct
continuity of tissue. The periodic vascular
changes incident to the menstrual period, and
the more pronounced modifications caused by
pregnancy, exert a marked influence in accen-
tuating the gravity of gonorrhoea in women.
.\s a result of these changes gonococci, invading
the uterine cavity and ascending along the tubes
and ovaries to the peritoneal covering, produce
peritonitis. Not only do these inflammator\-
changes imperil the life and health of the
woman (which danger, in many instances, can
only be averted by an operation involving the
sacrifice of her reproductive organs), but they
maj' absolutely extinguish her hope of children.

Gonorrhoea is one of the most prolific causes
of sterility. The inflammatory changes result in

the blocking up of the channels of communication
between the ovaries and the uterine receptacle
of the ovum, thus preventing contact with the
germinative spermatozoids. This mechanical
obstacle to the passage of the ovum is,

as a rule, permanent and irrelievable. It thus
happens that the aptitude of the gonorrhoeic
woman for conception is often extinguished by
the first pregnancy, the first child representing
the sum total of her productive energy-. In
this connection, it may be said that one of the
complications of gonorrhoea affecting the male
(epididymitis) is a ver>' frequent cause of

sterility in men. Xeisser believes that gonor-
rhoea in the male is responsible for 45 per cent
of sterile marriages. The proportion of sterility

due to the husband is variously estimated from
17 to 25 per cent, and almost the entire pro-
portion of sterility in women is due to gonor-
rhoea communicated to her by her husband.
The low birth-rate of married women is not, as
is generally supposed, always voluntarj-, but it

often proceeds from ph}'sical causes relating to

the health or productive capacity of the married
parties; it is not from choice, but from inca-
pacit}'.

Gonorrhea as a Social Danger.—Owing to its

great frequency, the persistent vitalitv' and viru-
lence of its germs, even after apparent cure,

and especially to the grave nature of the in-

fection in women, and the serious menace to the
health and even the life of the victim— to say
nothing of its destructive effects upon the pro-
creative functions— gonorrhoea is now regarded
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by tlic medical profession as one .of the most
formidable social plaRucs of our age. Every
year in this country thousands of young, inno-

cent women arc infected by their husbands, who
in most cases are not aware that they carry with

them the germs of a disease destined to wreck
the heahh or lives of their partners. Many
such women drag out a miserable existence of

semi-invalidism, subject to painful or difficult

menstruation, no longer able to walk freely,

condemned to pass their days of suffering in a

reclining position ; and after years, it may be,

of this suffering, worn out and desperate, they

apply to the surgeon, who, at the price of the

sacrifice of their generative organs, renders their

existence possible in making them castrated

women. Prince A. Morrow, M.D.,

Author ^Relations of Social Discasi- and Mar-
riage,^ Nciu York.

Gonsalvo de Cordova, gon-sal'vo de kOr'-

do-vii (Sp. gon-thd'lo da kor'do-ba), in full

GoNS.^LVo Hernandez de Cordova y Agl"ii..\r,

Spanish warrior: b. Montilla, near Cordova,

1453: d. Granada, 2 Dec. 1515. At the court of

Ferdinand and Isabella, Gonsalvo attracted much
attention by his personal beauty, his knightly

skill, and the magnificence of his apparel and
style of living. In the war with Granada,

1481-92. he took many places by storm, and
vanquished the boldest Moors who dared to

meet him in single combat. He was selected to

carry on the difficult and dangerous negotiations

with the Moorish king Abu Abdallah (or Boab-
dil), which resulted in the capitulation of

Granada and the termination of Moorish rule

in Spain. He helped Ferdinand II.. king of

Naples, to drive the French over the Neapolitan

frontiers, and in 1500 delivered Zante and Ceph-

alonia from the Turks and restored them to

Venice. In the war between France and Spain,

for the sovereignty of Naples, Gonsalvo gained

successive victories, until by the fall of Gaeta,

the French were forced to yield their clairn upon
Naples. Ferdinand now bestowed upon him the

duchy of Sessa, and appointed him viceroy of

Naples, w^ith unlimited powers, which post he

held until 1507, when the jealousy of the king

caused his removal.

Gontcharoff, gon-chii-rof, Ivan Alevander,
Russian novelist: b. Semborsk 18 June 1813; d.

St. Petersburg 27 Sept. 1891. He studied at

the University of Moscow, obtained a post in

the finance ministry in 1835 ; published his first

book, <A Common Story' in 1837: subsequently

was appointed an oflicial in the censor's depart-

ment, and then, until his retirement in 1873, was
editor of the Xorthern Post, a government news-

paper. His 'Oblomov' (1858), "a personification

of that generic apathy which was. and still is.

the common product of the material and moral
conditions of Russian life," is his best work.

He wrote also *The Precipice' (1868) and some
sketches.

Gon'ville and Caius (kCz) College, a col-

lege of Cambridge University. England, was
founded in 1348 by Edmund Gonville of Ter-
rington. Norfolk, and endowed for a master and
three fellows. The original site was between
Free School Lane and the churchyard of St.

Botolph's. In 1353 William Bateman. bishop

of Norwich, Gonville's executor, established the

college where the Gonville Court at present
stands, and altered the name to the Hall of the
Annunciation of Blessed Mary the Virgin. In
1558 Dr. Caius obtained the royal charter by
which all the former foundations were confirmed
and his own foundation was established. By
this charter the college was thenceforth to be
called Gonville and Caius College. New stat-

utes were given by w'hich the college is hence-
forth to consist of a master, 30 fellows, and 36
scholars. The fellowships are all open, and are

not vacated by marriage, but terminate gener-

ally at the end of 10 years from the full stand-
ing of M.A. The scholarships are also open.

There are also connected with this college four
studentships in medicine, founded by Charles
Tancrcd. and two Harrow scholarships.

Gonzaga, gon-zii'ga, Thomaz Antonio
Costa de, Brazilian poet; called the I'cjrtu-

guese Anacreon : b. Oporto, .August 1744; d.

Mozambique 1809. After studying in the uni-

versity of Coimbra, Portugal, he returned in

1768 to Brazil to enter on an official career. In

1788 he was about to marry a young lady of dis-

tinguished beauty when he became involved in

a political conspiracy. The court condemned
him to perpetual exile in an island on the coast

of eastern .Africa, which by special favor was
commuted to 10 years' banishment to Mozam-
bique. He left Brazil in 1793. and was attacked

by fever soon after reaching .Africa, from which
he recovered only to fall into madness from the

effect of the climate. The most interesting of

his poems were composed during his captivity,

and celebrate in mournful and tender verse the

object of his love under the name of Marilia.

They are popular alike in Brazil and Portugal,

and have been often reprinted. In grace, ten-

derness, purity of style, and harmony of verse,

Gonzaga ranks among the first Portuguese
poets.

Gonzaga Family, a noted Italian family

which held the supremacy in Mantua 1328-1707.

On 14 Aug. 1328 LuDovico (or Luigi Gonzaga)
assumed the sovereignty after his sons had
driven out the Bonacorsi family and taken pos-

session of Mantua. He died 1360, aged 93.

Among his descendants, Gian Francesco Gon-
zaga. in 14.12, obtained possession of the city,

with its territory, under the title of a marquisate,

as a fief from the Emperor Sigismund. With
ViNCENZO II., the reigning line became extinct in

1627. The next heir would have been the Duke
of Nevers, but the Duke of Guastalla. Ferdi-

nand II., one degree more remote, laid claim to

the whole inheritance, and Charles Emmanuel,
Duke of Savoy, claimed Montferrat. It was
evident that the house of Nevers had a legal

right, and France, Venice, and the Pope sup-

ported him. Spain and .Austria, on the other

hand, supported the groundless claims of the

Duke of Savoy, whence arose a war concerning

the Mantuan succession, which ended with the

triumph of Charles, Duke of Nevers. His
grandson, Charles III., succeeded him in 1637,

and during his reign the principality obtained

full independence. He died in 1665. Many per-

sons of this family have obtained military re-

nown. Others have been conspicuous for their

love of the arts and sciences. C.t:sar. in 1565.

erected the academy Dcgl'invaghiti : and others

of the family founded galleries of paintings and
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antiquities. Giulio Romano, under their patron-

age, established an extensive school for paint-

ing, and many celebrated artists received from
them support and honor.

Gonzalez, gon-sa'les, Manuel, Mexican
soldier and statesman : b. near Matamoros i8

June 1833; d. Mexico City 8 May 1893. He en-

tered the army in 1839 and fouglit under Juarez
in 1861. In the war against the French he
joined Escobedo in 1865 and was made a briga-

dier-general. Later he joined the party of Diaz
and was secretary of war under him 1877-80,

and followed him as president of the Mexican
republic 1880-4. After his retirement he was
governor of Guanajuato.

Goober, or Gouber. See Peaxut.

Gooch, Sir Daniel, English engineer: b.

Bedlington, England, 24 Aug. 1816; d. Clewer
Park, England, 15 Oct. 1889. Besides inventing

various improvements in the building of loco-

motives, he was active in furthering the laying

•of the first transatlantic cable. He sat in Par-
liament 1865-85, and was connected with the
Great Western Raihvaj^ as a superintendent

1837-64.

Gooch, Frank Austin, American chemist:
h. Watertown, ISIass., 2 May 1852. He was edu-
cated at Harvard and was assistant in the

chemical laboratory there, 1872-5. He was sub-
sequently chemist on the Northern Transcon-
tinental Survey and United States Geological
Survey, 1878-86, and has been professor of
chemistry at Yale from 1SS6.

Gooch, Sir William Bart, English colonial
administrator: b. Yarmouth 21 Oct. 1681 ; d.

London 17 Dec. 175 1. He was a soldier of
Marlborough in the Netherlands, and was gov-
ernor of Virginia from 1727 to 1747. In 1740
he accompanied Vernon's expedition against
Cartagena, and in 1749, after a generally excel-

lent and successful administration, returned to

England. During his term of oflice he opposed
religious toleration to religious organizations
other than the Establishment.

Good, James Isaac, American (German)
Reformed clergyman: b. York, Pa., 31 Dec.
1850. He was graduated from Lafayette Col-
lege, Easton, Pa., in 1872; entered the Reformed
ministry and has been successively pastor of
Heidelberg Reformed Church, York, Pa., 1875-7 ;

Heidelberg Reformed Church, Philadelphia,
1877-90; and Calvary Reformed Church, Read-
ing, Pa., 1890-3. Since the last named year he
has been professor of dogmatics at L'rsinus Col-
lege. He has published : 'Origin of the Reformed
Church of Germany* (1887) ; 'Rambles Round
Reformed Lands' (1889) ; 'History of the Re-
formed Church in the United States.'

Good, John Mason, English physician and
author: b. Epping, Essex, 25 May 1764; d. Shep-
perton, Middlesex, 2 Jan. 1827. In 1793 he re-
moved to London, where he carried on business
for several years as a surgeon and apothecary,
and after 1820 practised as a physician. His
principal works are: 'Memoirs of the Life and
Writings of Dr. Alexander Geddes' (1803);
Translations of Solomon's Song and the Book
of Job: a translation of Lucretius 'On the Na-
ture of Things' (1805) ; 'Medical Technology'
<i8iq) ; 'A Physiological System of Nosology'

(1817) ; 'The Study of Medicine' (1822) ; and
'The Book of Nature' (1826).

Good Friday, the name applied by the
Church of England to the Friday before Easter,
sacred as commemorating the crucifixion of our
Lord; the Great and Holy Parasceve is the
Greek title of it, and it is called in the Roman
Missal the Parasceve. This day was kept as a
day of mourning, of rigid fast, and of special

prayer from a very early period. Eusebius (260
A.D.) says that the day had been observed long
before his time. Constantine ordered a cessa-
tion from all labor on that day. It was one of
the two paschal days celebrated by the Christian
Church, and in memory of the crucifixion was
called by the Greeks Pascha Staurosimon or the
"Pasch of the Cross." In the Roman Catholic
Church the service of this day consists of w^hat is

called the Mass of the Presanctified, the sacred
host not being consecrated on Good Friday, but
reserved from the preceding day. Communion
is forbidden on Good Friday, except in the case
of the celebrant and of sick persons.
The most striking part of the ceremonial is

the so-called "adoration of the cross," or, as it

was called in the Old English popular vocabu-
lary, "creeping to the cross." The black cover-
ing is removed from a large crucifix which is

placed before the altar, and the entire congre-
gation,^ commencing with the celebrant priest and
his ministers, approach, and on their knees
reverently kiss the figure of our crucified Lord.
The very striking office of Tcnebrar (darkness)
is held on Good Friday, as well as on the pre-
ceding two days : it consists of the matins and
lauds of the following day, and has this peculiar-
ity, that by the close all the lights in the church
have been gradually extinguished except one,
which for a time (as a symbol of our Lord's
death and burial) is hidden at the Epistle comer
of the altar.

In the Church of England, and in the Protes-
tant Episcopal Church of the L'nited States, as
well as in the Roman Catholic Church, Good
Friday is celebrated with special solemnity

:

proper psalms are appointed, and one of the
three special collects is a prayer for "all Jews,
Turks, infidels, and heretics." In some churches
of the English Church, and of the Protestant
Episcopal Church, the i)ii('roperia, or reproaches,
adopted from the Roman service, are sung; and
Bach's passion music is frequently heard. In
England and Ireland Good Friday is by law a
dies noil, and all business is suspended ; but this
is not the case in Scotland or the United States.
In Scotland the day till recently met with no
peculiar attention, except from members of the
Episcopal and Roman Catholic communions ; but
of late years there have been services in some
Presbyterian churches in the larger towns.
A German savant. Prof, Hans Achelis of

Konigsberg, has decided on the basis of exact
calculations made by the Royal Astronomical
Society of Berlin that the date of the Crucifixion
was 6 April 30 a.d.

Good Hope, Cape of. See Cape of Good
Hope.

Good Templars, a temperance society
which combines the principles of teetotalism
with certain mystic rites, imitated less or more
from freemasonrj", having secret signs, pass-
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words, and insignia peculiar to itself. It origi-

nated in Utica. N. Y., where it was organized

by Daniel Cady and others, in 1851, and ex-

tended to England in 1868. There is no re-

striction placed on membership on account of
color, age, or sex. The organization consists

of local "subordinate* lodges, county "district*

lodges, national "grand* lodges, and an interna-

tional "right worthy" grand lodge. A "juvenile
order" is also attached, and the Templars have
founded an orphanage at Sunburj', near Lon-
don, at a cost of $50,000. It has no beneficiary

system. Its platform consists of total abstinence
from all intoxicating liquors as a beverage, no
license, but prohibition of manufacture and sale,

and the election of men who will enforce the

liquor laws. The motto of the order is "Faith,
Hope, and Charity." It is an outgrowth of the

Sons of Temperance.

Good-will, the benefit derived from a busi-
ness lieynnd the mere value of the capital, stock,

funds, or property employed in it, in conse-
quence of the general pu1)lic patronage and en-
couragement which it receives from constant and
habitual customers. It is legally considered a
subject of sale along with the stock, premises,
fi.xtures, trade debts, etc. It is usual for the

seller to enter into an express covenant not to

carry on a business of the same kind at some
specified moderate distance from the place where
the purchaser resides, and if he breaks the cove-
nant he is liable to an action for damages. In
most of the States of the Union the purchaser
of good-will can only cut the seller off from
soliciting old customers of the business sur-
rendered and from otherwise attempting to sup-
plant the new tenant in popular favor, by secur-
ing a written contract.

Good'ale, Dora Read, American poet: b.

Mount Washington, Berkshire County, Mass., 29
Oct. 1866. With her older sister, Elaine Good-
ale (q.v.), she began to write verse in early

childhood. Her poems, and those of her sister,

appeared in magazines at that time and attracted

much favorable notice. With her sister she pub-
lished : "Apple Blossoms' (1878): 'In Berkshire
with the Wild Flowers' (1879): 'AH Round
the Year' (1880). She has also published 'Her-
alds of Easter' (1887).

Goodale, Elaine (Mrs. E.\stm.\n), Ameri-
can poet : b. Mount Washington, Mass., 9 Oct.

1863. In June 1891, she was married to Charles
A. Eastman, M.D., an educated Sioux Indian.

At an early age she began to write verse and
with her sister Dora (q.v.) pulilished: 'Apple
Blossoms: Verses of Two Children' (1878);
*In Berkshire with the Wild Flowers' (1879) ;

•Verses From Sky Farm' (1880). She was
sole author of 'Journal of a Farmer's Daugh-
ter' (1881). She taught for some time in the

Hampton Institute in Virginia, and edited the

'Southern Workman' (1883). In 1885 she vis-

ited the Great Sioux reservation, and subse-
quently taught school at White River Camp,
Lower Brule Agency. Dakota.

Goodale, George Lincoln, .\merican bota-
nist : b. Saco, Me.. 3 Aug. 1839. He was grad-
uated from Amherst College in i860 and has
been instructor and professor of botany at Har-
vard from 1872. He has published : 'Concerning
a Few Common Plants' (1879); 'Physiological

Botany' (1885); 'Wild Flowers of America*"
(1886); 'Useful Plants of the Future.'

Good'all, Edward, English line-engraver:
1). Leeds 17 Sept. 1795: d. London II April

1870. He was self-taught, and early in his ca-

reer attracted the notice of Turner, a number
of whose pictures he engraved. He also en-

graved many plates for the annuals.

Goodall, Frederick, English painter: son
of Edward Gtwdall (q.v.) : b. London 17 Sept.

1822; d. London 29 July 1904. At 17 years of
age he began to exhibit, and be has produced
some pictures of high excellence. He w.ns

elected to the Royal Academy in 1863. Among
important works of his are: 'Raising the May-
pole in the Olden Time' (1851): 'Cranmcr at

the Traitors' Gate' (i8i;6); 'The Subsiding of

the Nile' (1873); "Andromeda' (1887); 'The
Thames from Windsor Castle' (1890) ; 'Isles of

Loch Lomond' (1891): 'The Palm Grove'
(.1894).

Goode, George Brown, American natural-

ist : 1). Xew .Mbauy, Ind., 13 Feb. 1851 ; d. Wash-
ington, D. C., 6 Sept. 1896. He was graduated
from Wesleyan University in 1870. and from
1887 was assistant secretary of the Smithsonian
Institution. .Vmong his publications are: 'Mu-
seums of the Future' (i8go); 'American
Fishes' ; 'Nature and Economic History of the

American Menhaden.'

Goode, Richard Urquhart, American
geographer; b. bedlurj, V a., 8 Dec. 1858; d.

1903. He studied at the Univ. of Virginia, was
topographer to the United States Geological Sur-
vey in 1879-82, engineer and topographer of the

Northern Transcontinental Survey in 1882-4,

and in 1889 was appointed geographer of the
United States Geological Survey. His writings

include reports and articles in periodicals.

Goode, William Athelstane Murray, .\nier-

ican newspaper correspondent : b. Newfound-
land to June 1875. After service in the British

merchant marine and the United States cavalry,

he became assistant night city editor of the New
York Recorder, later city editor of the Mer-
cury, and finally correspondent of the Associated
Press, of which he was representative on board
the flagship New York during the Spanish-
.\merican war. He contributed to magazines
and publi.shed 'With Sampson Through the

War' (1899).

Goodeir, Henry Hill, .\merican educator:
b. Constantinople. Turkey, 20 May 18.^9; d. at

sea 23 April 1905. He was graduated from
Amherst College in 1862; was in the Union
army in 1862-3; professor in the Massachusetts
Agricultural State College in 1867-86. and in

1886 became its president. For several years

he was chairman of the Executive Committee
of the Association of American Agricultural

Colleges and experiment stations, and in that

capacity did much to further the interests of

agricultural ediic.itinn.

Goodell, William, .\merican missionary;

b. Templeton, Mass., 14 Feb. 1792; d. Philadel-

phia 18 Feb. 1867. He was graduated from

Dartmouth College in 1817, and from the An-
dover Theological Seminary in 1820; was or-

dained to the Congregational ministry in 1822,.

and in the same year went to Syria as a mis-
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sionary. In 1823 he assisted in the establish-

ment of the mission-station at Beirut, in 1823-8

was active there, in 1828-31 at !Malta, in 1831-65

at Constantinople. Among his most important
works was the preparation of a translation of

the Bible into Armeno-Turkish.

Goodell, William, American abolitionist:

b. Coventry, N. Y., 1792 ; d. 1878. He was in

business at different times in Providence, Alex-
andria, Va., and New York; in 1827 began at

Providence the publication of the Investigator,

and later was editor of a series of abolition

periodicals, including the 'Friend of Man,' offi-

cial mouthpiece of the Xew York Anti-slavery

Society; the 'Radical Abolitionist.' and the

'Principia.' His published volumes include:

'The Democracy of Christianity' (1851) ;

'Slavery and Anti-slavery' (1852) ; 'The Amer-
ican Slave Code' (1853).

Goodknight, James Lincoln, American
educator : b. Allen Count}', Ky., 24 Aug. 1846.

He was graduated from Cumberland University
(Lebanon, Tenn.) in 1871, from the Union
Theological Seminary in 1879, studied also at

Edinburgh and Jena, and was president of West
Virginia University (.Morgantown ). From 19C0

to 1904 he was president of Lincoln (111.) Uni-
versity. His articles have appeared in various
periodicals.

Good'land, Kansas, county-seat of Sher-
man County; on the Chicago, R. I. & P. R.R.
The manufactures are flour and machinery.
The city contains railroad repair-shops and
grain elevators, and is the centre of trade for

a large agricultural region in which there are a
number of cattle ranches. Pop. (1900) 1,059.

Good'man, Edward John, English journal-
ist and novelist: b. London 19 Dec. 1836. He
entered journalism in 1857 and has served on
the editorial staffs of several prominent English
journals, including the London Daily Telegraph.
Besides 'The Best Tour in Norway' (1891) ;

'Wilson's Handbook to Norway' (1894); and
'New Ground in Norway' (1896), he is the

author of the novels 'Too Curious' (1887) ;

'Paid in His Own Coin' (1888): 'His Other
Self (1889); 'The Only Witness' (1891);
'The Fate of Herbert Wayne' (1892); 'The
Night of the Fog' (1895).

Good'now, Frank Johnson, American legal

scholar : b. Brooklyn, N. Y., 18 Jan. 1859. He
was graduated from Amherst College in 1879,

from the Columbia Law School in 1882, studied

also at the Paris Ecole Libre des Sciences Poli-

tiques and Berlin University, and was ap-

pointed to the chair of administrative law at

Columbia in 1883. A recognized authority on
municipal, administrative, and constitutional

law, he published: 'Municipal Home Rule'

(1890) ; 'Comparative Administrative Law'
(1893), 'Municipal Problems' (1897); 'Poli-

tics and Administration' (1900).

Good'rich, Alfred John, American writer
on musical subjects: b. Chilo, Ohio, 1847.

Largely self-taught, he was professor of musical
theory in several institutions, and from 1899
directed his attention wholly to writing and
private instruction. 'Music as a Language'
(1880); 'Complete Musical Analysis' (1889);
r.nd 'Analytical Harmony' (1894) are among
his books.

Goodrich, Charles Augustus, American
Congregational clergyman : b. Ridgefield, Conn.,
1790 ; d. Hartford, Conn., 4 Jan. 1862. He was
graduated at Yale in 1812 and held pastorates of
Congregational churches in Worcester, Mass.,
1816-20, Berlin, Conn., 1820-48, and Hartford,
Conn., from 1848. He published: 'Lives of the
Singers' (1829) ; 'History of the United States'

(1852-55) ; 'Universal Traveler,' etc. He was
a brother of S. G. Goodrich (q.v.).

Goodrich, Chauncey Allen, American cler-

gj'man and lexicographer : b. New Haven, Conn.,
23 Oct. 1790; d. there 25 Feb. i860. He was
graduated at Yale College in 1810, and was.
tutor there 1812-14. After a course of theolog-
ical study he entered the ministrj- and was
pastor of a Congregational church in Middle-
town, Conn., 1816-17 ; was elected professor of
rhetoric and oratory in Yale 1817-39, and be-
came professor of pastoral theology in the theo-
logical department of the college in 1839. While
tutor he published in 1814 a Greek grammar,
translated chiefly from the grammar of Hach-
enberg. This he subsequently revised and en-
larged, and published under his own name. It

was often reprinted, and for many years was
extensively used. About 1832 he published
'Latin Lessons' and 'Greek Lessons,' in which
the precepts of grammar are throughout ac-
companied by practical exercises— a method
subsequently applied by Ollendorff to modem
languages. In 1828 Noah Webster (his father-
in-law) entrusted to him the superintendence
of the octavo abridgment of his large dictionary,
by J. E. Worcester, with discretionary power to
conform the orthography more nearly to the
common standard. After several years of la^

bor, he published in 1847 greatl}' enlarged and
improved editions of the 4to and 8vo diction-
aries of Dr. Webster. In 1856 he published in
8vo the university edition of Webster's dic-
tionary, and in 1859 a new issue of the un-
abridged 4to dictionary.

Goodrich, Frank Boot («Dick Tinto"),
American writer: b. Boston, Mass.. 14 Dec
1826 : d. Morristown, N. J., 1894. He first be-
came known by his Paris letters to the New
York Times. He was the author of: 'Court
of Napoleon : or. Society Under the First Em-
pire' (1857) ; 'Women of Beauty and Hero-
ism' (1859); 'World-Famous Women, from
Semiramis to Eugenie' ( 1870 ) ; etc.

Goodrich, Samuel Griswold ("Peter P.\r-

ley"), American writer: b. Ridgefield, Conn.,
19 Aug. 1793; d. New York, 9 May i860. He
began as a publisher in Hartford, and estab-
lished himself in 1824 as a publisher in Boston.
He edited there, from 1828 to 1842, 'The To-
ken,' an annual to which he contributed several
tales and poems, and in which also appeared
some of Hawthorne's 'Twice-Told Tales.' His
famous Peter Parley series of popular and juve-
nile books was begun soon after his removal to
Boston, and gradually extended to more than
116 volumes, comprising geographies, histories,
travels, stories, and various illustrations of the
arts and sciences. The geniality of these, and
the admirable manner in which the author en-
listed the sympathies of children, procured for
them an immense success, which led to the
issue in England of some spurious books under
the name of "Peter Parley." In 1837 he pub-
lished a collection entitled 'The Outcast, and
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Other Poems' ; and in 1838 an ethical and edu-
cational work entitled 'Fireside Education.'
In 1841 appeared a selection from his various
contributions to annuals and magazines under
the name of "Sketches from a Student's Win-
dow'; and in 1857 'Recollections of a Life-
time,' a most entertaining account of his own
history and that of his contemporaries. 'Merry's
Museum' and 'Parley's Magazine' were con-
ducted by him from 1841 to 1854. Under Fill-

more's presidency he acted as American consul
at Paris, and published there in French a treat-
ise on 'American Geography and History.'
The last work from his pen was the 'Illustrated
Natural History of the Animal Kingdom'
(1850).

Good'sell, Daniel Ayres, American Meth-
odist bishop: b. Xewburg, N. Y., 5 Nov. 1840.
Graduated from New York University (.then
the University of the City of New York) in

1859: he entered the Methodist ministry in the
same year; in 1880-8 was literary editor of the
'Christian .Advocate' of New Y'ork, and in 1888
was elected bishop and became secretary of the
Methodist board of education. He wrote 'Na-
ture and Character at Granite Bay' (1901).

Goodwin, J. Cheever, .Vnicrican dramatist:
b. Boston 14 July 1850. He was graduated
from Harvard in 1873, was a reporter on the
Boston Traveller in 1873-4, and secretary to the
comptroller of New York in 1886-91. His writ-
ings include verse in periodicals and many plays,
among them some popular successes, such as
•Evangeline,' 'The Panjandrum,' 'Wang,'
'The Lion Tamer,' 'Lost, Strayed, or Stolen,'
and 'The Monks of Malabar.'

Goodwin, Maud Wilder, .'American histori-
ical novelist: b. :856. She has published: 'The
Colonial Cavalier'; 'The Head of a Hundred';
'White Aprons: An Historical Romance';
'Dollv Madison,' a biography; 'Historic New
York' OSoS) : 'Sir Christopher'; 'Flint': etc.

Goodwin, Nathaniel Carl, American actor:
b. Boston 1857. His first appearance was made
in 'Law in New York,' at the Howard Athe-
nseuni, Boston, and subsequently he became
known in burlesque and light comedy. Among
the dramas which he has since presented are

:

'A Gilded Fool'; 'In Mizzoura' ; ' .\n .Amer-
ican Citizen' ; his chief success, 'Nathan Hale* ;

and 'The Altar of Friendship.' He also essayed
"Shylock" in Shakespeare's 'Merchant of
Venice.'

Goodwin, William Watson, American
Greek scholar: b. Concord, Mass., 9 May 1831.
He was graduated at Harvard College in 1851

;

and was Eliot professor of Greek there
1860-1901. He published : 'Synta.x of the Moods
and Tenses of the Greek Verb' ; 'Greek Gram-
mar'

; and a revised translation of 'Plutarch's
Morals' (1871).

Good'y, a local name in the Southern
States for a small bay fish {Leiostomus
xanlhunis), much liked as a pan-fish, and
known also as "lafayette" and about New York
as "spot." It is one of the family Scicrmda
(see Drum-fish), has a deep, compressed body,
bluish above and silvery below, with "about 15
narrow, dark, wavy bands extending from the
dorsal downward and forward to below lateral
line: a round black humeral spot rather smaller

than the eye." It abounds from Cape Cod to
Te.xas.

Good'year, Charles, American inventor: b.

New Ha\cn. C\inn., jy V)cc. 1800; d. New York
I July i8(>o. After coming of age, he joined his
father in the hardware business at Philadelphia.
.Among the improved implements introduced by
them was the steel pitchfork, a substitute for
the heavy iron fork previously used. The firm
being overwhelmed by the commercial disasters
of 1830, Goodyear selected as a new occupation
the improvement of the manufacture of India
rubber. The first important improvement made
by him was at New York in 1836, being a
method of treating the surface of native India
rubber by dipping it into a preparation of nitric

acid. This discovery enabled the manufacturer
to expose an India rubber surface in his goods,
which on accoiuit of adhesiveness was before
impracticable. The nitric acid gas process, as
it was called, was introduced into public use,

and met with great favor, especially in the
manufacture of shoes, which continued to be
made by that process in great numbers at
Providence, R. I., until it was superseded by
the invention of vulcanized rubber, for which
he obtained a patent in 1844. From this period
he employed himself in ascertaining new
methods of employing rubber till the patents
granted him were 60 in number. He received
medals from the Exhibitions at London (1851)
and Paris (1855), hut his rights were continually
infringed, and he remained poor while others
were enriched by bis inventions.

Goodyear, William Henry, American
writer on art: b. New Haven, Conn., 21 April
1846. He was appointed curator of the New
Y'ork Metropolitan Museum of Art in 1881.
He has published : 'Ancient and Modern His-
tory' (1883); 'History of Art' (1887); 'The
Grammar of the Lotus' (1890); 'Roman and
Medixval Art' (1893); 'Renaissance and Mod-
ern .Art' (1894) ; etc.

Goo'kin, Daniel, American author and offi-

cial : b. Kent, England, about 1612; d. Cam-
bridge, Mass., 19 March 1687. He came with
his father to Virginia in 1621, whence he re-
moved in 1644 to Massachusetts, in consequence
of his sympathy with the doctrines of the Puri-
tans. He settled in Cambridge, was soon after
appointed a captain of militia, and in 1656 be-
came superintendent of all the Indians who had
submitted to the government of Massachusetts,
an office which he held till his death. He pro-
tected the fugitive regicides in 1661, was ap-
pointed one of the two licensers of the Cam-
bridge printing press in the following year, be-
came unpopular during King Philip's war by
the protection which, as a magistrate, he ex-
tended to the Indians, and in 1681 was made
major-general of the colony. His 'Historical
Collections of the Indians of Massachusetts'
bears the date of 1674, and was first published
by the Massachusetts Historical Society in 1792.

He is said to have written also a history of
New England, of which no manuscript has been
found.

Goorkhas, goor'kaz. See Ghurkas.
Goosan'der. See Merganser.
Goose. See Geese.

Goose-barnacle. See BAR^fACLE; Berna-
CLE-COOSE.
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Goose-fish, or Angler, a marine fish

'(^LuChius ptscalorius) of the order Pcdiculati,

-with an enormous head and mouth, no scales,

•and brightly colored fringes about the jaws,

which serve as lures to attract within reach the

small fishes on which it preys ; the first three

rays of the dorsal fin are separated from the

•others, and spring barbel-like from the top of

the head, nodding in the water and attracting

other small fishes,—-hence the name "angler."

Like all fishes of its order, the carpal bones
are elongated to strengthen and widen the reach

of the pectoral fins, by means of which the fish

leaps after its prey. The angler is popularly

supposed to catch geese and other swimming
birds, whence its name. It reaches a length

of four feet, but is useless, and the bane of

fishermen. It is remarkable for its pinkish rib-

bon-like masses of eggs, a foot wide, 40 feet in

length, which are not uncommon in summer
floating at the surface of the ocean. The goose-
iish occurs on both coasts of the North Atlantic

-and has other names, as "fishing-frog," and
"all-mouth." Near relatives are the batfish and
the frog-fishes.

Goose-grass, or Gosling-weed, two of the
many names applied to a widely distributed

troublesome weed (^Gallium aparine). See
Bedstr.\w ; Cle.wers.

Gooseberry, goes'- or gooz'ber-i, various
spiny shrubs of the genus Ribes, natural order
Saxifragacccr or Grossulariacea, mostly natives

•of the northern hemisphere, especially of North
America ; some species valued for their fruit

(berries), others for their flowers. Of the half

•dozen species cultivated, the European goose-

berry {R. grossularia) , which appeared in gar-

<lens during the i6th centurj-, has developed the

largest number of varieties and attracted the

"widest interest. Its progeny furnish practically

all the varieties exhibited at the annual goose-
berry shows of England. The fruits of some of

these varieties weigh more than an ounce, hav-
ing been developed by selection and crossing

"from an original weight of about one quarter

«f an ounce. The varieties may be divided,

like apples or pears, into culinary and dessert

.sorts. They have not proved generally success-

ful in America, the climate being considered too

dry for them. Of the .American species, several

.of which bear finer fruits than the natural Eu-
ropean species, R. oxyacanthoides is the only

•one that has produced widely cultivated vari-

eties. It has also entered into many hybrids

with the European species. These American
varieties are all of the culinary class, or are

used while too unripe to be palatable as dessert.

The first one, Houghton, was introduced about

1835. and with its seedling, Bowning, still com-
mands the market. In .America attention has

not been attracted to the gooseberry because
the American people have not cultivated a taste

for dessert gooseberries. Of the ornamental
species, R. speciosum is cultivated for its nearly

-evergreen shining foliage and its fuchsia-like

showy flowers. It is not hardy in the northern
United States.

The gooseberry is one of the easiest fruits

to propagate. Cuttings of mature wood are

most frequently used, but layers and suckers
are also employed. The plants thrive best upon
Tather heavy, moist soil, and generally fail i:pon

light soils, especially if dry. They like partial

shade and northern exposures. In the South
they fail. The plants may be transplanted in

spring or fall, about 5 feet apart each way,
cultivated frequently until mid-summer, trained

and pruned like the currant (q.v.), but some-
what more openly, kept free from fungous trou-

bles by the use of a fungicide (q.v.) and of in-

sects by the use of an insecticide (q.v.). The
fungi most frequently found upon the plants

are mildew {Sphcerotheca mors-uva) and leaf

spot (Septoria ribis). The former, which is a

surface feeder, appears upon the green parts as

a frost-like gray growth, which later becomes
brown. Free circulation of air, good drainage

and open training of the bushes helps to pre-

vent attacks. Leaf spot produces brown spots

upon the foliage, which may fall prematurely.

Spraying early in the season is believed to be

the only preventive. With few exceptions, the

insects that attack the gooseberry also visit

the currant (q.v.) and may be combated by the

same remedies. Consult: Card, <Bush Fruits'

(New York 1898) ; Thory, 'Monographic ou
Histoire Naturelle du Genre Grosseillier' ;

Bailey, 'Cyclopaedia of .American Horticulture'

(1900-2).

Gooseberry Insects. See Currani-insects.

Goosefoot, a family {Chenopodiacecc) of

annual or perennial herbs, rarely shrubs, with

75 to 80 genera and 550 to 600 species, of wide
distribution. The typical genus {Chenopodiiim)

contains about 60 species, 15 or 20 of which are

native to North America, or have been natural-

ized, some of them almost ubiquitous weeds,

such as the pigweed (C album) ; the city goose-

foot (C. urbicum), thriving in suburban lots

and roadways; the sowbane (C murale) ; the

turnpike or feather-geranium or Jerusalem oak

(C. botrys) ; the now world-wide Mexican tea

(C ambrosiodes) ; and the wormseed (C.

anthclminticum), from which is brewed a home-
made vermifuge. Other genera contain allied

weeds, as the strawberry blite {Blititm capita-

turn) ; the large genus (Atriplcx) of sea-side

and salt-land weeds called oraches; the western

white sage {Ev.rotia lanata), a gray-green,

pubescent fodder plant of the western plains;

the sea-blites (Dondia) and odd brittle glass-

worts of salt marshes ; and the spiny grease-

wood and Russian thistle (qq.v.). See Cheno-
PODIUM.

Go'pher, a name given by. the early French
settlers in the United States to various animals

which honeycomb (Fr. gaufre) the ground by
burrowing in it. In the Central States the

name refers to the too common "striped"

gopher, or ground-squirrel (Spermophilus tri-

deccmliiieatus), a troublesome little animal
about 10 inches long, a third of which is tail,

which is dark-reddish brown, with 6 to 8
light stripes, alternating with lines of dots—
about 13 in all ; it is yellowish below, with a

broad black stripe on each side. It is a familiar

object on prairies and grassy fields throughout
the upper half of the Mississippi valley, hurry-

ing to and from its hole, or standing upright,

but inconspicuous, curiously watching your
movements, but ready to drop out of sight at

the least alarm. The burrows are numerous
everj-where. and are injurious not only by the

space they occupy, and as traps for the feet of
horses and cattle, but because they oft'er run-
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ways for water and so promote washing away of

soil. Some of tlic holes arc short, and are

merely shelters ; others are long, have a nest

at the inner extremity, and side-chambers in

which in the autumn large winter stores of seeds

are laid away. Where these spermophiles are

very numerous, as they have become in the

grain-growing districts, of Iowa, Minnesota and
the Dakota", the amount of grain stolen or

shaken down is a serious ta.x on agriculture.

Another spcrmophile, more common northward,
is Franklin's or the "gray" gopher (S. fraiik-

liiii), which is much larger and has a harsh

coat of yellowish-grizzled hair. Several other

species inhabit the more western plains. All are

truly ground-squirrels of the family Sciitiida,

and closely related to the chipmunk (q.v.).

In the farther Northwest, however, the word
"gopher" ordinarily means one of the large gray
rodents of the family Gcomyida, distinguished
prominently by having in the cheeks capacious

pouches, lined with fur ; hence they are called

pocket-gophers and pouched rats. The most
familiar species is Geomys bursarius, which is

about nine inches long and has short legs, close

ears and a short hairy tail ; the fore feet are

very strong, with the three middle toe-nails long
and well-ada|)ted to digging, and its burrows
are made with surprising rapidity. Its food in-

cludes all sorts of vegetable matters, and it

often injures orchards by gnawing the roots.

As fall approaches it gathers a store of seeds,

tuberous roots, nuts, etc., and stows it in its

deep residence-burrow, where the winter is

passed in a partial torpidity varying with the

climate. These provisions are carried in the

cheek-pouches, which also serve to take out
the loose soil from the burrows. On the Pacific

coast occur several other species, some with
large, pendent cheek-pouches. In the Southern
States is found a species (6". tu:a), locally called

"Salamander," of large size and common in the

sandy parts of Florida and the country north of

it. The Northwest has a second and smaller

kind of gopher {'Ihomomys talpoidcs), dusky
bluish-gray in color, with the lower parts

whitish, which is mole-like in its habits, and is

known in Idaho as "camass-rat," on account
of its fondness for the tubers of the liliaceous

plant called camass {Camassia esculcnta) by
the Indians.

All of these animals are a pest to agricul-

ture, and are increasing rather than diminish-

ing in settled regions, owing partly to the

increased food afforded them by crops, and
partly to the destruction of their natural ene-

mies, the birds of prey, snakes, weasels, foxes,

badgers, wolves, etc., which formerly held them
in check. Efforts are therefore made to ex-

terminate them in various ways, of which the

most effective is by suffocating them with bi-

sulphide of carbon, placed in their holes by
saturating some porous object and rolling it

into the burrow. Several pamphlets issued by
the United States Department of .Vgriculture

describe the animals and their habits, and .sjive

directions for their suppression.

Gopher Snake, or Indigo Snake, a variety
of a tropical colubrinc snake iCompscsoma
corals') common in the southwestern United
States and eastward to Georgia, which reaches
a length of lo feet, and is brownish black with
reddish markings about the mouth and throat.

It burrows beneath loose soil, is harmless to
man, and is believed to prey upon rattlesnakes-

at every oppiirtunity.

Gopher State, a name sometimes given to
Minnesota.

Gopher Tortoise <ir Turtle, a burrowing
turtle (Xcrobalcs (^olyplicmus) of the southern
United States, brownish in color with black

head; yellowish below. It is herbivorous and
gregarious, and is most frequently found in the

pine barrens, where it is frequently eaten by
the negroes, who are also fond of its eggs.

Go'ral, a goat-like antelope (Mciiior-

rhicdus lioral) from the Himalaya Mountains.

It resembles somewhat the chamois, and remains
in small bands on the highest parts of the moun-
tains. Other species or varieties inhabit the

high plateaus of Tibet and Mongolia.

Goramy, go'ra-mi, or Gourami, goo'ra-mi,
the Javanese name of a fish of the genus Us-
phromcmis (O. olfax), family .hiabasidcc or
climbing perches, a native of China and the

Eastern Archipelago, but introduced into the

Mauritius. West India Islands, and Cayenne on
account of the excellence of its tlesh, where it

has multiplied rapidly. It is deep in proportion

to its length, and the dorsal and anal fins have
numerous short spines, while the first ray of the

ventral is protracted into a filament of extra-

ordinary length. It is one of the few fishes

which build nests, which it does by interweav-
ing the stems and leaves of aquatic plants.

Gordiacea, gor-di-a'se-a, an order of

Nciiiiil<'hcl}iiiiilhcs, the hair-worms (q.v.).

Gordian Knot, a knot tied by Gordius in

the rope which bound the yoke of his chariot to

the a.xle-tree in such an artful manner that the

ends of the cord could not be perceived. The
Phrygians had learned by an oracle that a king
would come to them riding in a car. and Gor-
dius appearing thus at an opportune time, re-

ceived the kingdom. He dedicated his car and
yoke of o.xen to Zeus, with the knot still untied.

So intricate was it that the report went abroad
that the empire of Asia was promised by the

oracle to him who could untie it. .'Mexander

the Great, wishing to inspire his soldiers with

courage and his enemies with the belief that

he was born to conquer Asia, cut the knot with

his sword, and so claimed to have fulfilled the

oracle. Hence to "cut the Gordian knot" is

equivalent to removing or solving a difficulty

by bold or unusual measures.

Gordia'nus, Marcus Antonius, the name of

three Runian emperors, father, son, and grand-

son. The first, b. 158 a.d,, had governed .•\frica

for many years, when he was proclaimed em-
peror at the age of 80. He associated his son

with him in the empire, but si-x weeks later the

son was killed in fighting against the rival em-
peror Maximinus. and the father, in an agony

of grief, died by his own hand. The grandson

was proclaimed emperor by the soldiers in Rome
2,38 A.D., although not more than 15. He reigned

six vears. when he was assassinated by his sol-

diers at the instigation of Philip, prefect of the

Pr.Tptorian guard.

Gordon, Archibald D., .American drama-
tist: b. Ccvlon II Oct. 1848; d. Port Richmond,
Staten Island, N. Y., 9 Jan. 1805. He was
dramatic critic for several New York and Chi-
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cago journals, and published: 'Trixie' ; 'The
Ugly Duckling'; <Is Marriage a Failure?';
*That Girl from Mexico.'

Gordon, Charles George ("Chinese Gor-
don" or "Gordon Pasha>)), English soldier: b.

Woolwich 28 Jan. 1833 ; d. Khartum, Africa,

27 Jan. 1885. He entered the Royal Engineers
as second lieutenant in 1852, and served in the
Crimean war and during the Taiping rebellion,

with the permission of the English military au-
thorities, assumed the comtnand of a special
corps of Chinese, trained and led by European
and American officers. With these materials
he performed marvelous feats of skilful sol-

diership and succeeded in completely crushing
the rebellion. The Chinese government was
eager to express its gratitude, but he refused all

offers of substantial reward. On his return to

England with the rank of colonel, he was ap-
pointed chief engineer officer at Gravesend for
the construction of the Thames defenses. Here,
while his engineermg work afforded ample scope
for his military talents, the philanthropy of his

nature had full scope. During the six j'ears he
lived at Gravesend his house was school, and
liospital, and almshouse in turn. Many a waif
he rescued from the gutter, establishing evening
classes for their benefit, and keeping sight of the
more deserving till they were provided with a
career in life ; all this being done on his pay
as an English colonel, without any private re-

sources whatever. In 1873, on the resignation
by Sir Samuel Baker of his command, Gordon
was appointed in his place, under the khedive
of Egypt, and from 1874 until 1879 governed
the vast region of the Sudan with credit to
himself and with satisfaction to the Cairo ad-
ministration. In 1881 Mohammed Ahmed, a

Mussulman enthusiast, gave himself out to be
the Mahdi — the long-expected Redeemer of
Islam— and gathered a number of followers
around him who threatened the safety of the
Egyptian garrisons in the Sudan. It having
been decided that the Sudan be evacuated, the
presence of an English officer of high authority
at Khartum was asked, with full power to with-
draw all the garrisons in the Sudan, and make
the best arrangements possible for the future
government of the country. Gordon, at the
request of the British government, proceeded to

the Sudan in the hope that his great personal

influence and knowledge of the country would
help to set matters right. These hopes were
not fulfilled; Gordon was shut up in Khartum
ty the troops of the Mahdi, and for a whole
year he held that town against the Arabs who
surrounded him. An English force under
Wolseley was despatched for his relief, an ad-

vance corps of which sighted Khartum on 28

Jan. 1885, to find that the town had been treach-

erously betrayed into the hands of the Mahdi
two days before, and that its heroic defender

had been killed. Gordon had all the qualities

which are found in a successful military leader,

modified, however, by the strong religious feel-

ing which tinged his mind from an early period,

and which latterly became so intensified as to

give him somewhat the character of a religious

enthusiast and fatalist. He left a most interest-

ing journal, kept during the latter period of his

siege in Khartum. Consult: Hill, 'Gordon in

Central Africa' (1881); Lives- by Forbes

(1884) ; Henry Gordon (1886) ; Boulger (i8g6).

Gordon, Charles William ("Ralph Con-
nor"), Canadian author: b. Indian Lands, Glen-
garry, Ont., Canada, i860. He was graduated
at Toronto University in 1883 and at Knox Col-
lege in 1887 ; was ordained to the Presbyterian
ministry and was a missionary in the mining
and lumbering regions of the Rocky Mountains
1890-4. He became pastor of St. Stephen's
Church of Winnipeg in 1894, and wrote: 'Be-
yond the Marshes'; 'Black Rock'; 'Gwen's
Canon'; 'The Sky Pilot'; 'Quid Michael';
'The Man from Glengarry' ; 'Glengarry School
Days'; and 'The Prospector' (1904), works
characterized by vivid descriptions of life and
scenery in the Canadian West.

Gordon, Lord George, English agitator: b.

London 26 Dec. 1751 ; d. there i Nov. 1793. He
was a son of the Duke of Gordon, and entered
Parliament in 1774. In 1778, a bill having been
passed through Parliament for the relief of Ro-
man Catholics from certain penalties and dis-
abilities, a society called the Protestant Associa-
tion of London was formed for the purpose of
procuring its repeal. In the following year
Lord George was elected its president, and in

June 1780 headed an excited mob of about
100,000 persons, who went in procession to the
House of Commons to present a petition against
the measure. The dreadful riot which ensued,
and which was not suppressed till after the de-
struction of many Catholic chapels and dwell-
ings, the prison of Newgate, and the house of
the chief justice. Lord Mansfield, led to the
arrest of Lord George Gordon, and his trial on
the charge of high treason ; but no evidence
being adduced of treasonable design, he was
acquitted. He died, after having become a zeal-
ous professor of the Jewish faith.

Gordon, George Henry, American soldier:
b. Charlestown, JNlass., 19 July 1824; d. Fram-
inghani, Mass., 30 Aug. 1886. Graduated from
West Point in 1846, he was employed on vari-
ous duty, later resigned from the army, and
practised law 1857-61. In 1861 he organized
the Second Massachusetts Volunteers, and be-
came colonel of the regiment. He commanded
the United States troops in Florida in 1864, the
eastern district of Virginia in 1865. and was
mustered out in the latter year witli rank of
brigadier-general and brevet major-general of
volunteers. He wrote a 'History of the Second
Massachusetts Regiment' (1876), and other
works on the war.

Gordon, John Brown, American soldier:
b. Upson County, Ga., 6 July 1832 ; d. near
Miami, Fla., 9 Jan. 1904. He was of Scotch
ancestry, his grandfather being one of seven
brothers who all fought for American independ-
ence in the War of the Revolution. He was
graduated at the State University in 1852 and
was, a few months later, admitted to the prac-
tice of law ; but at the outbreak of the Civil
War was engaged in mining operations near
Raccoon Mountain, Alabama. Here was organ-
ized a company, called the "Raccoon Roughs,"
of which he was elected captain. This company
was assigned to the 6th Alabama infantry, in
which he rapidly rose through successive grades
to that of colonel (28 April 1862). .A.t Seven
Pines, through the wounding of Genera! Rodes,
the command of the brigade fell upon him ; and
at Malvern Hill he led it in the grand charge of
D. H. Hill's division against the Federal posi-



GORDON — GORGES

tion. At Sliarpsbiirg he was five times wounded.
On I Nov. 1S62 he was commissioned brigadier-

general with command of a Georgia brigade of

si.x regiments, which he led with great distinc-

tion at Chanccllorsville and Gettysburg. On the

march into Pennsylvania, just before the battle

of Gettysburg, he reached Wrightsvillc on the

Susquehanna, making the most extended ad-

vance achieved in the East by Confederates dur-

ing the war. On the first day at Gettysburg

he struck the extreme right of the Union army
in Ewell's grand turning movement, by which
the victory so desperately striven for by A. P.

Hill was secured, and the Federals were driven

through the town of Gettysburg to the heights

beyond. On 6 May 1864, in the Wilderness
leading two brigades, he fell at sunset upon
Sedgwick's corps, driving the Federals from a
large part of their works and capturing 600
prisoners, including Generals Seymour and
Shaler.

On 12 May at Spottsylvania Court House,
commanding Early's division, immediately after

Hancock had overwhelmed Edward Johnson,
Gordon by an impetuous charge first checked
the Federals and then drove them back to the

base of the salient, where the fight continued

with great fury to the close of the day. Two
days later Gordon was commissioned major-
general and placed in command of Evans'

Georgia brigade. Hays' and Stafford's Louisiana

brigades, and Terry's Virginia brigade—
tlie latter being made up of the remnants
of the "Stonewall" brigade and other Vir-

ginia troops. With this command he par-

ticipated, under Early, in the defeat of Hunter's
expedition, the invasion of Maryland, the vic-

tory at the Monocacy, the march into the sub-

urbs of Washington, and the battles against

Sheridan in the Shenandoah Valley, being es-

pecially distinguished in the surprise and rout

of Sheridan's army in the early morning at

Cedar Creek. Having been assigned to the

command of the Second corps of the Army of

Northern Virginia, he held his lines with great

tenacity, and in March 1865 made the brilliant

dash by which he captured Fort Steadman and
parts of the line to the right and left of it.

Owing to the failure of the supporting column
to arrive in time, he was obliged to retire to

his original position. On the retreat from Pe-

tersburg he protected the rear, and at Appo-
mattox commanded half of Lee's army, making
a last brilliant charge of that heroic but now
fearfully depleted host. After the surrender he
called his men about him and made them a speech
remarkable for its strong declarations of faith

in God and earnest exhortations to endure de-
feat with patience, obey the laws, and rebuild

their ruined homes and fortunes. He became
the trusted leader of his people, was twice
elected governor of Georgia, and for two terms
represented his State in the Senate of the
United States, on all occasions using his influ-

ence for peace and fraternity between the late

warring sections. As commander-in-chief of
the United Confederate Veterans' .\ssociation

he possessed the enthusiastic love and devotion
of his romrades, who would never entertain the
idea of his retirement from the office to which
they every year elected him, declaring repeatedly
that death alone could remove him from that

post of honor. His very successful lecture
on "The Last Days of the Confederacy' was-
well known in both North and South. Hi&
war-time reminiscences began to appear in

'Scribner's Magazine' in 1903 and were later
published in book form.

Joseph T. Derrv,
.lulhor of ^The Slory of the Confederate

States.^

Gordon, Joseph Claybaugh, Ainerican edu-
cator : 1). Pii|ua. Uhiii. I) .March 18+2; d. 190.3.

He was the earliest .-Xmcrican advocate of ora!

education for the deaf and in 1869 organized
the oral department of the Indiana Institution

for the Deaf. He was professor of mathematics
and chemistry in Gallaudet College. Wa'^hing-
ton. 1873-97. becoming superintendent of the

Illinois Institution for the Education of the

Deaf in 1807. He published: 'Education of

Deaf Children': 'Notes and Observations on

the Education of the Deaf ; etc.

Gordon, Julien. See Cruger.

Gordon, William W., American soldier:

b. Savannah, (ia., 14 Oct. 1834. Graduated
from Vale in 1854, he served in the Confederate
army during tlie Civil War, distinguishing him-
self at the battle of Frederick City, Md., and
subsequently was in the cotton trade at Savan-
nah. He was for si.x years a member of the
State legislature of Georgia, was brigadier-gen-

eral of volunteers in the Spanish-.\merican war
(mustered out 1899), and was appointed to the
evacuation commission for Porto Rico.

Gordon-Gumming, Constance Frederica.
See CUMMINU, CuNbT.\NCE.

Gore, Christopher, American statesman:
b. Boston 21 Sept. 1758; d. Waltham i March
1827. He was graduated at Harvard College in

1776, and studying law, was soon engaged in

good practice. In 1789 he was appointed the
first L'nited States district attorney for Massa-
chusetts; in 1796 was chosen one of the com-
missioners to settle the claims of the United
States upon Great Britain for spoliations, and
remained in London, successfully engaged in

the duties of this office, about eight years. In
1803 he acted as charge d'affaires during the ab-
sence of the American minister; in 1809 wai»
chosen governor of Massachusetts; and in 1814
was elected to the United States Senate. He
left about $100,000 to Harvard College. Gore
Hall, the library building at Harvard, is named
in his honor.

Gorgeana, gor-je-an'a, Jle., now York,
the first incorporated city in the United States.
On 2 Dec. 163 1 a grant was made to Sir Ferdi
nando Gorges and others of 24,000 acres on both
sides of the Accomenticus (Agamenticus, now
York) River. Settlements were founded here,
and on 10 .'\pril 164 1 were formed into a bor-
ough named Accomenticus or Agamenticus
which on i March 1642 was given a city charter
as Gorgeana, with a full apparatus of mayor,
aldermen, courts, etc. It had an extent of three

miles on the coast and seven up the river, a
small tidal stream. In 1652 Maine submitted
to Massachusetts ; and to avoid the city charter
and Gorges' rights, Gorgeana was reincorpo-
rated as the town of York.

Gorges, gor'jcz. Sir Ferdinando, colonial,

proprietor of Maine: b. Ashton, Somersetshire,
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about 1565; d. 1647. He was a partner in the

conspiracy of the Earl of Essex, against whom
he testified on his trial in 1601. When Way-
mouth returned in 1605 from his voyage to

North America, and brought with him five In-

dian captives, Gorges took three of them into

his house, caused them to be instructed in the

English language, obtained information from
them of the ''stately islands and safe harbors"
of their native country, and determined to be-

come a proprietor of domains beyond the At-
lantic. He persuaded Sir John Popham, lord
chief justice of England, to share his intentions,

and in 1606 the king incorporated two com-
panies, the London colony, and the Plymouth
colony, between which was divided the territory

extending 50 miles inland from the 34th to the

45th parallel north latitude. The Plymouth
colony had the northern portion, which was
styled North Virginia. Three ships with 100

settlers sailed from Plymouth 31 May 1607, and
reached the mouth of the Kennebec in Elaine,

where they began a settlement, abandoned the

ne.xt spring. In 1616 Gorges sent out Richard
Vines with a party, which encamped on the
river Saco through the winter. In 1620 Gorges
and his associates obtained a new incorpora-

tion for "the governing of New England in

America," which was empowered to hold terri-

tory extending westward from sea to sea be-

tween the 40th and 48th parallels north lati-

tude. Gorges himself united with John Mason in

taking grants of the district called Laconia,
bounded by the Merrimack, the Kennebec, the
ocean, and "the river of Canada," and under his

auspices several settlements were attempted.
His son, Robert Gorges, was appointed in 1623
by the council for New England "general gov-
ernor of the countr}'." This council resigned
its charter to the king in 1635, and the elder

Gorges now determined to establish a miniature
sovereignty on his own domain. To this end
he obtained from the king a charter constituting
him lord proprietary of the province of Maine,
with e.xtraordinary governmental powers, to be
transmissible with the property to his heirs and
assigns. He sent his son Thomas to be deputy
governor, and the officers took an oath of al-

legiance to the lord proprietary. The province
was divided into two counties, of which Aga-
menticus (now York) and Saco w-ere respec-

tively the principal settlements ; the former re-

ceived a city charter, as Gorgeana, in 1642.

But the fatal w-ant was a deficiency of subjects?
probably two thirds of the adult males were in

places of authority
; j'et the little monarchy con-

tinued for nearly 10 3-ears. When the four New
England colonies formed a confederacy in 1643,
the settlements of Gorges were excluded from
it. On Gorges' death his colonists at length
formed themselves into a body politic for the
purposes of self-government, and submitted to

the jurisdiction of Massachusetts. "The na-
ture of Gorges," says Bancroft, "was generous,
and his piety sincere. He sought pleasure in do-
ing good, fame by advancing Christianity anong
the heathen, a durable monument by erecting
houses, villages, and towns."

Gorgias, gor'ji-as, Greek orator and soph-
ist : b. Leontini, in Sicily. He flourished in the
5th century B.C.. and was one of the earliest

writers on rhetoric. He was one of the first

who introduced cadence into prose. He also

treated of common-places, and showed the use
of them for the invention of arguments. This
induced Plato to give the name of 'Gorgias* to

his elegant dialogue on this subject. Gorgias is

said to have reached the extraordinary age of

107 or 108 years. Two works attributed to him
are e.xtant, 'The Apology of Palamedes,* and
the 'Encomium on Helena,' but their genuine-

ness has been questioned by several critics. See
Jebb, 'Attic Orators.' ,

Gorgo, gor'go, or Gorgon, according to
Homer, one of the frightful phantoms of Hades

;

but Hesiod mentions three Gorgons. Stheno,
Euryale. and Medusa. They were all immortal,

except Medusa. Their hair was entwined with

serpents, their hands were of brass, their body
covered with impenetrable scales, their brazen
teeth as long as the tusks of a wild boar, and
they turned to stones all those who looked upon
them. According to some authors, Perseus,
when he went to the conquest of the Gorgons,
was armed with an instrument like a scythe, by
Hermes, and provided with a looking-glass by
.•\thena, besides winged shoes and a helmet of
Pluto, which rendered all objects clearly visible

and open to the view, while the person who
wore it remained totally invisible. With weap-
ons like these Perseus obtained an easy victory.

The head of Medusa remained in his hand^ and
he gave it to Athena, who placed it on her
-Egis, with which she turned into stones all

such as fixed their eyes upon it. The residence
of the Gorgons was beyond the ocean toward the
west, according to Hesiod.

Gorgo'nia, the type-genus of the GorgoiiidcB,

a family of alcyonarian coral-polyps, the "sea-
fans" or "sea-whips," which have a calcareous
or horny axis, the colony often greatly branched,
and the branches anastomosing. In the common
gorgonia (Rhipigorgia HabcUum') of the West
Indies and Florida Keys the branches form
a flat net-work. In this and other sea-

fans the short calicles of the single

retractile polyps stand perpendicularly to

the a.xis, communicating by longitudinal ves-

sels and branching canals. While by far the
greater majority of the species are inhabitants

of tropical waters, in the .Arctic seas, and in the
deeper, cold waters of the Newfoundland banks,
and on St. George's Bank, two large species

occur: Primnoa reseda and Paragorgia arborea;
the latter is of great size, the stem being as thick
through as a man's wrist, and the entire coral-

stock over five feet in height.

Goril'la. This term is derived from the
'Periplus' of the Carthaginian navigator,
Hanno, who described, 500 years before Christ,
an island on the west coast of .Africa as full of
wild men, which his interpreter called Gorilloi.

When, therefore. Dr. Thomas Savage brought
the first specimen of this animal to the atten-

tion of science, in 1847, the name "gorilla" was
naturally applied to it. It now appears probable
that the "Gorilloi" of Hanno were probably ba-
boons. The gorilla of science, of which but one
species is known (Gorilla gorilla), is the largest
of the apes and is of great interest, since with
the chimpanzee and the orang-outang, it is the
nearest living relative of man. Structurally it is

very closely allied to the chimpanzee. It does
not exceed S'A feet in height, but in bulk con-
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siderably exceeds man. Its skin is black, the

hair being blackish and turning gray in old in-

dividuals. The skull has the supraorbital ridges

greatly developed and the crest in the sagittal

line is large. The arms are long, the hand reach-

ing to about the middle of the shank, while the

hands are webbed to the end of the first joint

of the fingers. In the foot the heel is more ap-

parent than in other anthropoid apes, correlated

with its more terrestrial life. They usually

walk upon all fours, a gait rendered possible

by the very long arms.
These apes are limited in their distribution to

the forested region of the Gaboon, and go about

in families led by an old male. They are mainly

<iiurnal in their habits, seeking their food, which

is largely vegetable, during the day. At night

the female and young are said to ascend a tree

while the male sleeps at its foot. The stories

told of its ferocity are possibly exaggerated, yet

it is without doubt an extremely dangerous ani-

mal when brought to bay. When making an
attack the male stands erect and is said to

knock his adversaries down with his hand and
then to use his powerful teeth, the canines of

which are greatly developed. Consult : Keith,

'Proceedings Zoological Society of London'
(1899): for accounts of its habits: Huxley,

'Man's Place in Nature' ; H. O. Forbes, 'Mon-
keys' ( 1804) ; and Hartmann, 'Anthropoid
Apes' (1885;.

J. S. KiNGSLEY,
Professor of Zoology, Tufts College.

Gor'ky, Maxim, pen name of Alexei Max-
imovilch Pyc.^likoft. Russian author: b. Nijni

Novgorod 1808. He traveled over a large part

of his native country as a tramp after serving

in many employments from that of a ship's cook

to that of a lawyer's clerk. The varied scenes

and persons he saw in his vagabond life among
the lowest of the population furnished him with

rich material for his subsequent literary work,

in which he takes upon himself to interpret la

miscrc as it is in western and southwestern Eu-
rope. His style is like a flash-light revealing

features of debased or tragic character with

vivid realism, but his view of his subject is

tinged with melancholy pessimism. Among his

most admired works are: 'Foma Gordyceff'

(1902); 'Makar Chudra' (1892).

Gor'mcin, Arthur Pue, American legislator:

b. Howard County, Md., 11 March 1839 ; d.

Washington, D. C, 4 June 1906. Up to his

J7th year he was a page in the United States

Senate. He was then appointed Collector of

Internal Revenue in the Fifth District of Mary-
land. In 1869 he was made general superin-

tendent of the Chesapeake and Ohio Canal Com-
pany, and from 1872 was president of that

corporation. His influence as a Democrat
extended from the affairs of Maryland to

national affairs and from the House of Dele-

gates in his native State he was elected in 1893

to serve as Senator of the United States ; to

which office, after three years of private life,

he was re-elected in 1902. He was prominent
in opposing the Force Bill of 1889 and took

part in the reframing of the Wilson Tariff Bill

in 1894.

Gorringe, gor'rinj, Henry Honeychurch,
American naval officer: b. Barbadoes, W. I.. II

Aug. 1841 : d. New York 6 July 188.S. He came
to the United States in vouth, entered the Union

navy in 1862, and served under .\dmiral Porter.

He was promoted lieutenant-commander in i8()5.

He accomplished the removal of the Egyptian
obelisk (Cleopatra's Needle), which the khedive
had presented to the United States, from Egypt
to New York city in 1880. He published a

"History of Egyptian Obelisks' (1885).

Gorse, or Whin. See Furze.

Gortchakoff, gur-cha-kof, Alexander Mik-
hailovitch, Russian diplomatist; cousin of

the general of the same name: b. St. Petersburg^

16 July 1798; d. Baden-Baden i March 1883.'

He entered the diplomatic service in 1824 as

secretary to the Russian embassy in London.
His experience in diplomacy was extended in

Vienna, Florence, Stuttgart, and elsewhere, and

be showed great skill in securing the neutrality

of Austria during the Crimean war. In 1850

he became minister of foreign affairs, and in

1862 chancellor of the empire, having by that

time made himself one of the foremost diplo-

matists of Europe. He was a prominent mem-
ber of the Berlin Congress 1878. but his influ-

ence was then on the decline, and in 1882 he was
superseded by M. de Giers.

Gortchakoff, Pkince Mikhail, Russian gen-

eral : b. 1795; d. Warsaw 30 May l8t)l. He took

part as an artillery ofticer in the battle of Boro-
dino in 1812, and served in the subsequent cam-
paigns of the allies against the French. He ac-

quired also a brilliant reputation in the Polish

war of 1831 ; and in 1846 he was made governor

of Warsaw. In 1855 he was appointed com-
mander-in-chief in the Crimea, where he con-

ducted the defense of Sebastopol. In 1856 he

returned to Poland as governor of the country.

By his express desire bis body was carried to

Sebastopol, and buried in the place he had so

long and so bravely defended.

Gor'ton, Samuel, New England enthusiast,

and first settler of Warwick, R. I. : b. Gorton,

England, about 1600; d. Rhode Island November
or December 1677. He did business in London
as a clothier until ifi.^6, when he embarked for

New England, and settled at Boston. Religious

disputes induced him to remove to Plymouth,
v.bere we first hear of him as a preacher. He
soon exhibited such peculiar views that he was
banished from the colony on a charge of heresy.

With a few followers he then went to Aquet-
neck or Rhode Island, which had recently been
settled by exiles from Massachusetts Bay; but

falling again into trouble, was publicly whipped
for calling the magistrates "just asses" and for

other contemptuous acts, and w'as forced to seek

an asylum with Roger Williams in Providence,

about 1641. Here he became involved in the

disputes of the colonists on certain questions of

boundary. Gorton was then summoned to Bos-

ton, but refused to recognize the jurisdiction

thus assumed, and about the same time removed
to Sbawomet, on the west side of Narragansett
Bay. where he purchased land from the Sachem
Miantonomo. But in June 1643 two inferior

sachems contested his claims to the land, and
applied to the general court at Boston for as-

sistance. A body of 40 soldiers was conse-

quently marched to Sbawomet. and Gorton and
10 of bis disciples were carried to Boston and
condemned to hard labor, a sentence commuted
to banishment in 1644. Gorton then went to
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Eiigrana, wniere Tie oT)talnea trom the Earl of
Warwick an order for the land he claimed. Re-
turning to Rhode Island in 1648 he founded the

town of Warwick, thenceforth his home, and
where he occasionally preached. He wrote sev-

eral controversial works, the best known of
which is 'Siniplicitie's Defense Against Seven-
Headed Policy' (1646). See Janes, 'Samuel
Gorton' (1896).

Goschen, George Joachim, Viscount,
English financier: b. London 10 Aug. 1831 ; d.

Hawkhurst, Kent. 7 Feb. 1907. He was educated
at Oxford and entered Parliament as a Liberal
for tlie city of London in 186,^, which he repre-
sented til! 1880. He was First Lord of the .-Xd-

miralty. 1871-4. With M. Jouliert he went to
Egypt in 1876 on behalf of the bond-holders to

reorganize the finances of that country, and two
years afterward represented Great Britain at the
international monetary conference held in Paris.
In 1887 he became chancellor of the exchequer
under Lord .Salisbury, and in 1895 again took
office under the same leader as First Lord of the
Admiralty. From this office he retired toward
the end of igoo. and was soon after raised to the
peerage as \'iscount Goschen. He represented
Ripon in Parliament 1S80-5, when he was re-
turned for Edinburgh, and was member for St.

George's. Hanover Square, 1887-1900. He
wrote several financial and political pamphlets,
and a work on the 'Theory of Foreign Ex-
changes' ('1864).

Gos'hawk, a falcon of the genus Astur.
The goshawk proper, or "gentle falcon" {A.
palnmbarius), was a favorite bird in falconry
(q.v.). and is still used for large game, as rab-

bits, pheasants, and the geese from which it took
its name. It is 21 inclies in length, the crown,
l)lack, bordered on each side by a line of white,

finely speckled with black ; upper parts, slate,

tinged with brown; legs, feathered half-way
down, and, with the feet, yellow ; tail-feathers

with pale bands. It is to be found throughout
Europe and central Asia ; and it is a question
whether the American goshawk {A. atricapil-

lus) is really specifically different. The latter

is a noble bird whose home is in the North, so

that it is rarely seen south of the Canadian line

except in winter, and uncommonly then. In its

boldness, its marvelous power and control of

flight, and its prey, it resembles our more fa-

miliar little falcons, the sharpshin and Cooper's
hawk. Several other species inhabit the Orient,

an Australian one being remarkable for its pure
white color, with red irides.

It should be noted that the bird called "gos-
hawk" in Scotland is the peregrine.

Goshen, Ind., city, county-seat of Elkhart
County ; on the Elkhart River, and on the Cleve-
land. C, C. & St. L., and the Lake Shore &
M. S. R.R.'s ; about 25 miles southeast of South
Bend and 95 miles southeast of Chicago. It is

situated in a fertile agricultural section of the
State. Its principal industrial establishments
are flour-mills, bicycle and machine shops,
woolen-mills, sash and door factories, veneering
and furniture shops ; rubber goods, undercloth-
ing, mittens, and shirts are manufactured here.

The city has large lumber, coal, and brick yards.
Hay. grain, and live stock are the chief farm
products shipped from Goshen to larger mar-
kets. The public library building and the high-
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school are the principal public buildings. The
mayor holds office for two years. The city owns
and operates the electric light plant and the

waterworks. Pop. (1900) 7,810.

Goshen, N. Y., a village, railroad junction,

and one of the county-seats of Orange County

;

on the New York, L. E. & W. and the Lehigh &
N. E. R.R.'s

; 59 miles northwest of New York.
Goshen was founded in 1714, and incorporated
in 1809; it has municipal waterworks. The
manufactures include bricks, tiles, glass, cider,

and foundry products, but the chief commercial
interests are connected with the dairying indus-
try, there being a considerable trade in milk,

butter, and cheese, which are widely celebrated
for their excellence. Pop. (1900) 2,826.

Gosling-grass. See Bedstraw.

Gosnold, gos'nold, Bartholomew, English
voyager to America : d. Jamestown, Va., 22 Aug.
1607. He joined Raleigh in his attempt to col-

onize Virginia, and after tJie failure of that

enterprise was placed in command of an expedi-
tion fitted out at the cost of the Earl of South-
ampton and others for planting a settlement in

New England. He sailed from Falmouth 26
March 1602, with one small vessel and a com-
pany of 32 persons, 20 of whom were colonists.

Steering directly across the Atlantic, in seven
weeks he reached Massachusetts Bay, first seeing
land probably not far north of Nahant. Thence
he turned south and landed on Cape Cod, to

which he gave the name it still bears. Sailing
around the promontory, and stopping at the
island now known as No Man's Land, but which
he called Martha's Vineyard, Gosnold anchored
at the mouth of Buzzard's Bay, and resolved to

plant his colony on an island which he called

Elizabeth, and which now bears the Indian name
of Cuttyhunk. The adventurers here built and
fortified a house, but the hostility of the In-

dians, scarcity of provisions, and disputes about
a division of the profits, disheartened them, and
the whole party returned to England, taking a

valuable cargo of sassafras root, then highly
esteemed as a medicine, cedar, furs, and other
commodities. Gosnold next turned his attention

toward Virginia, and after long effort succeeded
in organizing a company for colonization in that

region, the heads of which were Edward Wing-
field. Robert Hunt, and the famous Capt. John
Smith. A charter was granted them by James
I., 10 April 1606, the first instrument of that

nature under which the English were planted
in America ; and on 19 Dec. 1606 Gosnold set

sail with three small vessels and an ill-assorted

band of 105 adventurers, only 12 of whom were
laborers, and very few mechanics. After a tedious
voyage, a storm having driven them into Chesa-
peake Bay (26 April 1607), they sailed up James
River, which they named after the king, disem-
barked about 50 miles above its mouth, and
founded the settlement of Jamestown. Sickness
and various disasters destroyed 50 of their num-
ber before autumn, among whom was the pro-
jector of the colony. The Massachusetts town-
ship of Gosnold, comprising the Elizabeth
Islands, was named in his honor.

Gospels. Our four gospels cannot perhaps
be better described than by calling them
"Memoirs of Jesus." Though they contain
ample historical and biographical materials.
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they are neither histories nor biographies, in

our modern sense of these terms. Moreover,
each one has been written with the distinct

purpose of edification. They do not relate facts

simply as facts, but always with the object of

awakening or strengthening faith. Each Evan-
gelist has selected and arranged his materials

in accordance with his conception of the best

way to realize this aim. Altogether they give

us but a small part of the life and activity of

the Master, and yet they contain enough to make
clear His character and mission. The recogni-

tion of these general characteristics is indis-

pensable in the consideration of the critical

questions which are connected with the study of
the origin and interrelation of the four Gospels.

In distinction from that of St. John, the first

three gospels, since the days of Griesbach (lat-

ter part of i8th century) have been called "the
Synoptics," for the reason that their accounts
which are often parallel, give us a general view
of the sayings and doings of Jesus. They dif-

fer from that of St. John in four particulars

:

(i) In the scene of Jesus' ministry, St. John
confines himself almost entirely to Judea, while
they are busy with the ministry in Galilee and
the Perea. (2) In the number of Passovers
noted. The Synoptics mention only one ; St.

John, at least three (ii. 13, vi. 4, xii. i). Hence,
so far forth, there seems to be a difference in

the duration of the ministry. (3) In the events
narrated. Apart from the events of the last or
Passion week, St. John gives only three inci-

dents in common with the other Gospels— the

feeding of the multitude, vi. 1-13, the walking
on the water, vi. 16-21, the anointing of Jesus
by Mary of Bethany, xi. 55, xii. 11. (.4) In the

general teaching of Jesus. St. John's Gospel,
as far as its teachings are concerned, deals quite

exclusively with the person of Jesus, while the

others make known to us the nature of the

kingdom which he came to establish. These
differences have made the fourth Gospel the

subject of much study and speculation, and cause
it still to be one of the difficult problems of

New Testament criticism.

The Synoptic Problem.— For over lOO years

students of the Gospels have been engaged upon
the question of the origin and relationship of

the Synoptic evangelists. No one can read
these gospels attentively w'ithout being struck

with the general resemblances in the narratives.

These resemblances pertain to the place of our
Lord's ministry— Galilee, to the time— only
one Passover being given, and to the general
order of events. More than one half of the in-

cidents are the same in all three, and what is

noteworthy regarding these is the close simi-

larity in the language in which the incidents are
given. Such facts point to a common rela-

tionship of some kind. Together with these
resemblances, however, there are just as marked
differences. The character as well as number
of these differences is striking. What origin can
account for both resemblances and differences?
This is the Synoptic problem. In the course
of the long period of work upon it, three typi-

cal solutions have been offered: (l) The
solution of inter-dependence. This supposes
that the Evangelists copied from one another
and there have been as many variations in the
form of the theory as there are possible orders
of the Gospels, hfo one of them has proved

satisfactory. Out of the discussions that were
begotten, however, one important question early

became prominent, and that was regarding the

Gospel of St. Mark. Did St. Mark make his

Gospel by compiling his account from the other
two, or was his shorter narrative the basis of
St. Matthew's and St. Luke's narrative?
Griesbach brought Germany to accept the for-

mer view, and for a long time this view stood
in the way of any advance in the criticism of
the Gospels. That St. Mark is not an epitome
or compilation of the other two, is now one of
the assured results of criticism. As it became
more and more evident from repeated attempts
to show it, that the use of one gospel by another
in the way of direct copying could not be de-

fended, attention was turned to a possible origin

back of them all— to some primitive form of
gospel, which would explain all the facts.

Hence (2) the solution by the supposition of
a primitive gospel. By some (Eichborn, Ewald)
this primitive gospel was supposed to be writ-

ten; by others (Giescler, Lange, Westcott,
Godet) oral. The insurmountable objection to

the method of solution by a primitive written

source was in the number of translations and
recensions postulated in order to account for

our gospels in their present form. Eichborn
and Ewald supposed nine such stages of work.
These theories have proved too intricate and
artificial for acceptance. The chief objections

to the hypothesis of a primitive oral gospel, as
directly the source of our gospels are : ( I

)

That the supposition of some centra! apostolic

tradition formed in or about Jerusalem makes
it very difficult to account for the Gospel of St.

John. Why did this tradition omit all that is

found in the fourth Gospel? (2) "The agree-
ment between the Gospels, in many instances,

extends to phrases which are mere connecting
links between the sections, which are just the
kind that in fully oral tradition would be the

first to vary." (3) "The likeness between the Gos-
pels is not confined to agreement in the way
of telling separate stories, but extends also to
the order of arrangement (ex. Matt, .xiv : i,

Mark vi : 14, and the way both narratives go
back and explain the statement of the beheading
of John). Criticism has not, however, cast

away all that these theories have offered us.

It is unquestionably true that the gospel ex-
isted first in an oral form, and it is also true

that the oral gospel was in great part committed
to writing before it became the content of our
gospels. The solution, therefore, which is to-

day accepted by the majority of scholars is

that which postulates two main written sources.

One of these is called the "Logia," and is at-

tributed to St. Matthew ; the other is "a narra-

tive of events," attributed to St. Mark and taken
by him from St. Peter. This conclusion reached

by the w-ay of patient, careful criticism, singu-

larlv accords with the testimony of Papias (see

Eus'ebius, Hist. Ecc. III.), who says: «St.

Mark, having become the interpreter of St.

Peter, wrote down accurately, though not in-

deed in order, whatsoever of the things said or

done by Christ." "St. Matthew wrote the ora-

cles (Logia) in the Hebrew language, and

everyone interpreted them as he was 'able."

Several perplexing question.s, however, have

arisen in regard to each source, and all of them

have not as yet been satisfactorily answered.
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Let us look at them in order. In regard to the

"Logia," the first question is, "What was their

character?" Were they simply discourses, or

discourses plus some introductory narrative ma-
terial? One of the best discussions of this

question is to be found in Lightfoot's 'Essays

on Supernal Religion' (Essay on PapiasJ.

There is now general agreement in the judg-

ment that they include an element of narrative.

Again, "How are they related to the Gospel of

St. Matthew?" The answer is that they form a

large part of the Gospel, and for that reason

have given to it the name of Matthew, though
he did not write the book as we now have it.

|The original Matthew (Ur-Matthasus as Weiss
calls it) contained simply the Logia, with a

small number of incidents. The third question

is, "In which Gospel do we get the Logia in

their original form, in the book of St. Matthew
or in that of St. Luke?" The best answer
which has yet been given to this difficult ques-

tion is this : "That the balance of probability

is on the side of St. Luke's Gospel," and mainly

for the reason that in St. Matthew we have
aggregated unities like the Sermon on the

Mount, the charge to the Twelve (chap, x.), the

Parables by the Sea (chap. xiii.). In regard

to the other source— The Narrative of Events
— the first question of importance is this: Is our
Gospel of St. Mark the original Narrative of

Events ? The description of Papias is con-
firmed by Irenjeus, Clemens, Alexandrinus,
Tertullian, Origen, Eusebius, and Jerome, so

that there is sufficient witness to the relation

of Mark and Peter, and the answer which
criticism has given to the above question is.

"that the Petrine source used by the two later

sjiioptists was not an Ur-Markus, but St.

Mark's Gospel, almost as we have it now."
Every student of the problem knows that these

two "main documents," satisfactory as they are

as the principal sources of Matthew and
Luke, are only the "main sources." St. Luke
has gone elsewhere for parts of his Gospel, and
the relation of St. Matthew to St. Luke re-

quires the supposition of more material than
the Logia gives. Oral tradition has probably
had its place along with written records. The
problem yet requires much patient painstaking
study.

The Gospel of St. Matthew.— (a) Author-
ship.— Papias is the first to tell us about a
form of gospel written by St. Matthew (Euse-
bius H. E. Ill: 39) and Irenseus (Adv. Hae
III : I, i), the first to name St. Matthew as

the author of the first gospel. Just in what
sense these statements are facts we must see
later. Meanwhile a word about St. Matthew
himself. He was a ta.K-gatherer before his ac-

ceptance of the call of Jesus (Matt. ix. 9).
Promptly responding to the invitation of the
Master to follow him, he became an eye-wit-
ness of much of the Lord's ministry. There
is no good reason for denying his identity with
the Levi of St. Mark ii. 14, Luke v. 27. Both
his position as a tax-gatherer, requiring work
with the pen, and his experience as a disciple

fitted him to do the work which tradition has
assigned to him.

Papias and Irenaeus refer to this work as in

Hebrew (Aramaic), but our first gospel is in

Greek, and it gives no evidence of being a trans-
lation from a Hebrew original. The question
then arises, what is the relation of our Greek

Matthew to the Hebrew Matthew of tradi-

tion? Criticism in seeking to answer this ques-
tion has reached the following conclusions: (l)

That the Gospel according to the Hebrews, in

either of its forms, Ebionite or Nazarene, was
not identical with the Aramaic original of St.

Matthew's Gospel ; nor is our Greek Matthew
a translation of the Gospel to the Hebrews.
(2) That the Aramaic original of which Papias
and Irenaeus speak, was probably the collection

of discourses now known as the Logia, compiled
by St. Matthew, having very little narrative
material, and reflecting in character the needs
and conditions amid which these Logia at first

took shape (See Weiziicker, Apostolic Age,
Vol. II., chap, ii.) (3) That this Aramaic
source has entirely disappeared. (4) That our
present Gospel of St. Matthew originated in a
desire to "expand the old Apostolic source,

whose form no longer met the needs of the
time, into a history of the life of Jesus which
would correspond to these." (5) That the
framework of St. Mark's Gospel was used for
the narrative setting, but because of the im-
portance and value of the discourse element, the
resultant production was called the Gospel ac-

cording to St. Matthew. (6) That other narra-
tive material such as Chapters i., ii., x.wiii., were
taken either from other sources or from oral
tradition (Weiss). (7) That this composite
Gospel existed only in Greek form and is of un-
known authorship. Space forbids entering upon
the evidence for each of these statements ; it

can be found in the literature given at the end
of the article.

(6) The Purpose of the Gospel.— It aims
to show that Jesus was the Messiah, not in the
way John does, by making evident the glory of
His person in word and deed, but through the
fulfilment of Old Testament prophecy. The
author seeks at each step of the history to prove
by Messianic prophecies (there are over 70
quotations and references to the Old Testament)
the Messiahship of Jesus. This compels him to
meet the objections of the Jews and also to
lay bare their motives in opposing the teaching
and claims of the Master. While, therefore, the
Gospel is meant to strengthen and comfort Jew-
ish Christians, it also has, as Godet claims, an
apologetic aim.

The Gospel of St. Mark.— (o) Authorship.
—There has been no reason discovered for dis-
believing the testimony of Papias that Mark—
the John Mark of Scripture— has given us in
substance the "Memoirs of Peter" regarding
Jesus. Some difference of opinion exists as to
the meaning of the description "interpreter"

—

it being understood by some as the equivalent
of "amanuensis" ; by others as "translator."
The Gospel bears abundant witness to the char-
acter of its depictions as being those of an
eye-witness. They are circumstantial, pictorial,

and vivid. Papias further says that "having
become the interpreter of St. Peter, St. I\Iark
wrote down accurately, though not indeed, in
order, whatsoever he remembered of the things
said or done by Christ." This statement about
order, whatsoever he remembered of the things
events given in the Gospel, which is progressive
and helpful in understanding the public career
of Jesus, but to the sequences of events in de-
tail. A topical rather than a chronological plan
is followed (see Bacon's 'Introduction to the
New Testament,' pp. 189-190). So good is
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this order of St. Mark that both St. Matthew
and St. Luke use it. Evidences of other sources

besides the Petrine Memoirs are found, for ex-

ample, in chapter .xiii., for whicli the supposi-

tion of a separate written document seems need-

ful ; so too the narrative about Herod in chapter

xiv. St. Mark adds some touches of his own.

(b) The Purpose of the Gospel.— The pur-

pose of this vivid presentation of the activities

of Jesus in Galilee and during the latter days

in Jerusalem was not the mediating of the an-

tagonistic tendencies in the church (Baur), nor

the commendation of Paulinism (Pfleiderer),

nor to counteract the effect of the delay in

Christ's coming by making evident the Messi-
anic character of the mission of Jesus (Weiss),
but simply to show how "God anointed Jesus
of Nazareth with the Holy Ghost and with
power" and how He "went about doing good
and healing all that were oppressed of the devil:

for God was with him" (Acts x. 38). These
are St. Peter's own words descriptive of the

mission of Jesus. His Gospel gives the content

of that description. Of course, the narrative

was meant to be a support to faith and a means
of winning men to faith.

The Gospel of SI. Luke.— (a) The Aulhor.—
The Muratorian Fragment (c. 200 a.d. ) is the

earliest external witness to the name of St. Luke
as the author of the third Gospel, "the third book
of the Gospel, that according to Luke, the well-

known physician." Irenxus follou's with ex-

plicit testimony to the same effect, and all early

tradition but seconds these witnesses. St. Luke
w'as born, according to tradition, in .-Xntioch,

and was a Gentile. Godet's account of the strict

supervision under which physicians were placed
by the authorities at Rome argues an amount of

culture for St. Luke quite above that of other
men. St. Luke's name appears but three times
in Scripture, Col. iv. 14, Philemon 24, 2 Tim-
othy iv. II. Of late years we have come to

know him more fully as a writer, through the

critical study of the Acts; and his character as

a careful, philosophic historian has been ably
set forth by Prof. Ramsay. ( Sec Ramsay's
*St. Paul the Roman Traveller.') The common
authorship of tlie Acts and the third Gospel is

now generally accepted.

(b) The Sources of the Gospel.— The In-
troduction of the Gospel gives the author's plan
of procedure and his purpose. Just what is

involved in its designation of sources is diffi-

cult to say. He does not tell us whether they
were oral or documentary, whether in Aramaic
or Greek. The problem of the sources of St.

Luke's Gospel is a complicated one, and entire

unanimity has not been reached in its attempted
solution. The following conclusions will give,

in brief, some conception of the situation, (i)
St. Mark's Gospel is one of his chief sources.
Almost all of the contents of St. Mark (except
vi. 45-viii. 26) are found in the third Gospel.
Evidently St. Luke has used the Gospel of St.

Mark as his framework, and here again criti-

cism sees no need of postulating an Ur-Markus.
It is to be noticed, however, that he omits
soine things recorded by St. Matthew and St.
Mark, and records some things which St. Mat-
thew and St. Mark omit. The explanations of
this phenomenon have been different, but they
have not invalidated the conclusion given above.
(2) While St. Luke knew the Logia document
in its original form, he was not familiar with

our present Greek Matthew. The main reason
for the latter part of this statement is discover-

able in the way St. Matthew and St. Luke use the

Gospel of St. Mark. "It is established," says

Weiss, "as one of the indisputable results of

Gospel-criticism that St. Luke's acquaintance
with and use of the Apostolic source of the

first Gospel is just as certain as his want of

acquaintance with this Gospel itself." Where
St. Matthew and St. Luke have material in com-
mon which is not found in St. Mark, another
document is supposed to be the source, or oral

tradition. (3) St. Luke has placed the great

mass of the material which he took from the

Apostolic source in the two sections which he
has inserted into St. Mark's narrative, namely,
in vi. 20-viii. 4, ix. 51-xviii. 14. (4) Be-
sides these two main sources, the narrative of

St. Mark and the Logia, St. Luke had other
written sources, giving him the first two chap-
ters, and the long Perean section. These may,
indeed, have been parts of one source, which
contained material covering the entire life of

Jesus. The effect of St. Luke's hand, and
the modifications of oral tradition are evident
throughout the book. The uniformity of style

and diction in the whole Gospel show that these

varied sources were not merely put together,

but were edited by St. Luke. The peculiarities

of his Greek appear all through the Gospel.

(f) 'The Purpose of the Gospel.— It was
written that Theophilus "might satisfy himself of

the accuracy of the story which he had heard
from others" (i. 4). Its appeal, through The-
ophilus, is to the Gentiles. "Luke," says Ori-
gen, "composed his Gospel for Gentile con-
verts." In accord with this are its depiction of
the humanity of Christ — the ideal man — and
its broad spirit of universality.

Dale and Integrity of the Synoptic Gospels.—
(a) Date.— Much division of opinion exists as

to the time of the writing of the Synoptic books.
The materials out of which they were made orig-
inated, of course, much earlier than the gospels
themselves. The time just before or just after

70 A.D. is that which now meets with much
favor. Between 70-80 a.d. is the latest probable
time for dating them,

(h) The Integrity of the Gospels.— Criticism
has directed its attack mainly against the fol-

lowing parts of the Gospels: (i) Against the
first two chapters of St. Matthew and St. Luke.
The chief objections to these are (a) the wide
differences in the accounts of the birth and in-

fancy, (h) The character of the accounts
themselves, containing angelic appearances, the
visit of Magi, and the slaughter of the Inno-
cents, (f ) The miraculous conception. It is to

be noticed that the difference in the accounts
is fully explicable in the supposition that they
are from different sources. St. Luke's story is

undoubtedly from the Bles.sed Virgin Mary, and
muchi in St. Matthew's story is traceable to

Joseph. St. Luke's account in its delicacy, per-

sonages, and fidelity to the Old Testament point

of view is inexplicable as a later Jewish-Chris-
tian fiction. Perhaps the angelic appearances
arc simply poetic descriptions of the conveyance
of inward truths and facts. The story of the

Magi has a rational explanation in an astrolo-

ger's interest in a planetary conjunction at a

time when the widespread hope of a Messiah
among the Jews would give it for these students

of the heavens, a vital significance. Herod's
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well-known cruelty makes easily possible the

massacre at Bethlehem. For the difficulties con-
nected with the enrollment of Quirinius, see

Prof. Ramsay's *Was Christ born in Bethle-
hem?' After a possible satisfactory explana-
tion of the attendant circumstances of the super-
natural birth of Jesus, there yet remains an
objection to the supernatural birth itself. This
must be met on philosophic grounds, for it is

really a philosophic objection. These chapters
of Matthew and Luke are textually as well sup-
ported as any in the Gospels, and they have early

and continued attestation in the Church. The
silence of the New Testament regarding the

miraculous conception is no argument against it,

simply because of the nature of the subject.

(2) Again criticism has given special atten-

tion to the last 12 verses of St. Mark. The gen-
erally accepted conclusion is that these verses

are a later addition to the Gospel, but that they
embody a genuine apostolic tradition.

(3) The accounts of the Resurrection have
also been the subject of destructive criticism.

Here again we must distinguish between the ac-

counts of the Resurrection, and the Resurrec-
tion itself. It has been truthfully said that

"when we come to look into the narratives of

the Resurrection, we find them unassimilated
and unharmonized." Is this not due to the way
in which our Gospels have come to us? Where
so many witnesses were involved and so many
occasions cited, is it not to be expected that

there should be considerable variation in the

testimony? The accounts have come to us from
different sources. Some of them, like the walk
to Emmaus, were personal memoirs ; others, like

those in St. John, were selected because of their

value to him personally, for the purpose he has
in view. There has been no studied attempt
to fit them all to each other, but they all bear
clear witness to the spontaneous, unmistakable
acceptance of the fact of the Resurrection. Ob-
jections which go beyond this and impugn the

fact, must be met on other grounds, and it is

safe to say that the various theories which have
involved the denial of an actual physical resur-

rection of Jesus, have thus far been quite in-

adequate to explain the faith of the Church.
This leads us to mark as the great central point
of attacks upon our Gospels (4) the miraculous
element in them. Here is really the battle-

ground to-day. All sane interpreters of these
records will be in sympathy with the desire to

avoid an exaggeration of the miraculous. This,
however, is quite a different aim from that which
tries to find for every miracle of Jesus a natural

though wonderful method of procedure, for ex-
ample, cures of the sick through the effect of a
strong personality. Both philosophy and sci-

ence take issue with the statements of the Evan-
gelists in this matter. Meanwhile the study of
documents shows that even in the residuum
which all critics will acknowledge genuine, the
miraculous element is present, and all schools of
thought are compelled to acknowledge the char-
acter of Jesus itself as a miracle. The question
is not now so much one of historical evidence
as it is of philosophy.

The Gospel of St. John.— From the time in

1820 when Bretschneider published in Leipsic
his 'Probabilities concerning the Nature and
Origin of the Gospel and Epistles of John,'
modern criticism has been engaged upon the
problems of the Fourth Gospel. Authorship

and historicity have been the two themes about
which all this criticism has centred. The best

history of the course of it will be found in Wat-
kins' Bampton lectures for 1870. The day has
gone by when this Gospel can any longer be
called "A Philosophic Romance" or a "Theolog-
ical Novel," and even since the day when Sanday
reviewed the situation in the 'E.xpositor'

(1891-2) a distinct advance has been made to-

ward the traditional position. Partition the-

ories are now in order, which means that we
have a Johannine nucleus of history and dis-

course, used by another hand (preferably that

of the Presbyter John) in working up the Gos-
pel to its present shape. (See Wendt's 'The
Gospel according to St. John.' We have al-

ready called attention to the differences between
this Gospel and the Synoptics. It is almost en-

tirely in consideration of the internal evidence
that "problems" have arisen, for the judgment
of Matthew Arnold is valid as regards the ex-
ternal evidence for authorship by St. John the
Apostle, that "No one who had not a theory
to serve would ever dream of doubting it." In
order to appreciate the serious character of these
problems, it will be necessary for us to consider
the purpose and plan of the Gospel.

The Purpose and Plan of the Gospel.— The
purpose is given in xx. 31, "These signs have
been recorded that you may believe that Jesus
is the Christ, the Son of God— and that through
j'our belief you may have life in the knowledge
of him." In the "glory" (i. 14) of Jesus we are
to see, his interpretation to us (i. 18) in word
and deed of the Father. We are called to look
at Him, behind and in His work.

At once it is evident that the author is not
aiming to give us a biography, nor a complete
history. It certainly is not then a contradic-
tion of history, if he chooses his material in

order to make good his purpose. That he does
select his materials is beyond question. The
public announcement of the Messiahship of Jesus
was at the Baptism. The earlier facts of His
life, therefore, have no place in this Gospel. The
author begins after the Temptation, when Jesus
had entered upon the way of His public
ministry, and is concerned only with the
events of His public life. From this time
each scene is to present Him to us in
some new light, that at last, in the glory of
them all, we shall say with St. Thomas, "My
Lord and my God." Can the Gospel with such
a definite plan as this be historical? Three
things must be considered in making reply: (a)
the facts themselves, {b) the discourse's, \c)
the representations of Christ. How are we to
adjudge facts to be facts? Manifestly, by their
verisimilitude as estimated from what we know
from other sources of the historical situation in
which they are placed.

Take for example the first chapter or the
sixth, and estimate either in this way. Person-
ages, situation, motives, and changing temper,
are all alike such as only an eye-witness could
give. All through the Gospel we have such
evidence of an eye-witness. As far as the facts
are concerned the relation of this Gospel to the
Sjmoptics has been set forth by no one with
more helpfulness than Godet (see Introduction
to his Commentary on St. John). Under the
two heads of (a) Correlations, and (&) Inde-
pendence, he shows how the periods containing
the facts fit to each other. In some instances
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St. John is more truly historical than the

Synoptics as, for example, in the placing of the

Cleansing of the Temple, and in the dating of

the Lord's death. When we come to (b) the

Discourses, we enter a region peculiar, indeed,

to the lourth Gospel, and one which has caused
nuic!: di^cussion. The solution of the problem
which they offer will be facilitated by bearing

in mind several considerations: (i) That they

are for the most part, thematic— that is, they

give us only great central teachings. (,2) They
come to us through the medium of the author's

reflection.

VV'estcott calls our attention to the fact "that

the discourses in Jerusalem show an intimate

connection with the ideas which the festivals

represented, which gained their full significance

as men looked back upon them from the time
when they had ceased to be." It was at these

times that Jesus declared the meaning of His
person and ollice, and the great themes im-
pressed themselves upon a mind in sympathy
with such forms of presentation. But the words
heard in Jerusalem were larger, richer, fuller

words when written down in Ephesus many
years later. They record a spiritual mind's ma-
ture conception of the Master as that mind has
discovered it in memories which from the first

were striking and suggestive. Have we then a
subjective element in these discourses? Un-
questionably. Does that subjective element im-
peril the truth? Not in the least. It rather
gives it io us in full proportions. These dis-

courses are i.jt a stenographic report of the
words of Jesus. Thev are reproductions in the

clear light of the Spirit's illumination. They
contain the essential, eternal verities of Jesus'
teaching. Hence we expect to find them all in

tlie style of St. Jolm. as they are; hence we
expect to find interpretation added to them
here and there, as we do ; hence we find them
grouped at times with no clear, definite situation

given to them. The solution of the problem of
the discourses lies not in the denial of their his-

toricity, but in the admission of their subjec-
tivity. The question then presents itself, "Have
we the same Christ in the Fourth Gospel as in

the Synoptics?" Yes: but seen from a differ-

ent point of view. The Johaimine Christology
never rises higher than that given in Matt. xi.

25-28: Luke X. 21-22.

Aiilhorship.— Two characteristics appear in

th" writer of the Fourth Gospel, (a) A mem-
ory for details, and (b) a mature, profound con-
ception of Jesus. They point to the work of an
old man. who had been an eye-witness or what
he relates. It is sufficient for the purposes of
this article to say that the supposition of the
authorship by John the Apostle meets more of
the alleged difficulties of the Johannine prob-
lem than any other supposition. Modern criti-

cism, however, has received with much favor the
name of John the Presbyter.

Literature on the Synoptic Problem.—
Gloag, 'Introduction to Svnoptic Gospels'
(1895); Robinson, 'The Study of the Gospels'
(igo2); Rushbrook, 'Synopticon' (1880);
Wright, 'Synopsis of the Gospels in Greek'
(1806); Hawkins. 'Hor,-e Synopticre' (iSgg) ;

Weiss. 'Markus-Evangelium' (1872); 'Mat-
thans-Evangelinm' (1876): Ewald, 'Das
Hauptproblcm der Evangelionfrage' Cl8<)o) ;

Wendt, 'Die Lehre Jesu' (1890); Holtzmann,

'Die Synoptischen Evangelien' (1863); 'Ein-
leitung in das Neue Testament' (1886) ; West-
cott, 'Introduction to the Study of the Gospels*

(1895) ; Wright, 'Composition of the Four Gos-
pels'

; Jollcy, 'The Synoptic Problem for Eng-
lish Readers' (1893) ; Sanday, 'A Survey of
the Synoptic Question' (i8gi): 'Inspiration,'

Lecture VT. (1S93) ; Burgon, 'The Last Twelve
Verses of St. Mark.'

Literature of the Johannine Problem.—
Thoma, 'Die Genesis des Johan. Evan.*
(1892) ; Ewald, 'Das Hauptproblcm der Evan-
gelienfragc' (1890) ; Halcombe, 'What Think
Ye of the Gospels?' (1893). J. S. Riggs,

Auburn I'hcological Seminary
Goss, Isham J. M., .'\nierican eclectic phy

sician and author: b. Oglethorpe County, Ga
16 Aug. 1819; d. Marietta. Ga., 25 Feb. l8y6

He graduated at Emory College, Ga., and ii

1844 in nic<Iicine from the medical departmeni,

of the University of Georgia. For fourteen

years he followed the pt^acticc of the regular 01

allopathic profession, wlien he was converted to

American Eclecticism and became a leader ol

that school in the South. Several Eclectic

colleges conferred upon him the honorary de
gree of doctor of medicine. In 1868 he filled

the chair of practice in the Philadelphia Medi-
cal University and in 1877 the chair of Materia
Medica and Therapeutics in the Georgia Eclectic

Medical College, reorganized that year. He
wrote 'Materia Medica' (1877); and 'Theory
and Practice of Medicine' (1882).

Goss, Charles Frederic, American Presby-
terian clergyman: b. Meridian, N. Y., 14 June
1852. He was graduated from Hamilton Col-

lege in 1873, from the .'Vuburn Theological Sem-
inary in 1876, and was at first a home mission-

ary. In 1894 he became pastor of the Avondale
Presbyterian Church of Cincinnati. He was
also appointed to the chair of Biblical liter-

ature in Cincinnati LIniversity, and published
several volumes, including 'The Optimist.'

'The Philopolist,' and 'The Redemption of
David Corson.'

Goss, Warren Lee, American writer: b.

Brewster, Mass., 19 Aug. 1838. He studied at

the Harvard Law School, served in the Civil

War, first in the Lhiited States engineers and
later in the 2d Massachusetts vohmtecrs ; was
historian of the National Union of Ex-Prison-
ers of War. He has been active as editor,

magazine-writer, and author of such volumes as

'The Soldier's Storv of Captivity at .iXuderson-

ville' (1866): and 'In the Navy' (1898).

Gosse, gos, Edmund William, English lit-

erary critic and poet: b. London 21 Se|)t. 1849.

From 1S75-1904 he was translator to the Board
of Trade and since 1904 has been librarian to

the House of Lords. In 1884-5 he lectured

in the United States. He has made a special

studv of Scandinavian literature, and has pub-

lished 'Studies in the Literature of Northern
Europe' (1879). Other works of his are:

'Life of Gray' ('1882); 'Seventeenth Century

Studies: a Contribution to the History of Eng-
lish Poetry' (1883); 'From Shakespeare to

Pope: an Inquirv into the Causes of the Rise

of Classical Poctrv in England' da*??): 'Life

of Congreve' 0888); 'History of Eighteenth

Centnrv Literature' (1890) : 'Life of Philip

HenryGosse. Naturalist' (1890): 'Gossip in a

Library' (1891); 'Questions at Issue' (1893);
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'The Jacobean Poets' (1894) ; 'Critical Kit-
Kats' (.1896) ; 'History of Modern English
Literature' (1897) ; 'Life and Letters of Ur.
ponne' f 1899) ; 'Coventrj' Patniore' (1904).
Me has written a romance, 'The Secret of Nar-
cis?e' (1892); and several volumes of poems:
'Madrigals, Songs and Sonnets' (1870); 'On
Viol and Flute' (1873) ; 'King Erik,' a trag-
edy (1876); 'The Unknown Lover,' a drama
(1878): 'New Poems' (1879): 'Firdausi in

Exile and Other Poems' (1886): 'Li Russet
and Silver' (1894); 'Collected Poems' (1896).

Gossyp'ium. See Cotton.

Gossypium Phospho, a valuable fertilizer

composed of a mixture of cotton-seed meal and
pulverized phosphate rock. The making of this

fertilizer is an important industry in the South,
where one factory has an output of 15,000 tons
annually. The phosphate rock, which comes
from South Carolina, passes through huge mills

of great power, and is ground into a tine pow-
der, after which it is carried through draft
pipes to the top of a six-story tower, and there
undergoes a process of refinement. The rich
yellow meal which comes from the cotton-seed
oil-mills is mixed with the ground phosphate,
and adds materially to its strength as a fertilizer.

The mixture thus obtained is collected into im-
mense bins, and treated with sulphuric acid,

assuming a semi-liquid state. It is then called
gossypium phospho.

Gotha, Almanach de. See Alman.\c.

Go'tham, a parish of Nottinghamshire,
England. The people obtained a reputation for

stupidity and simplicity, and the satirical appel-
lation of "the wise men of Gotham," owing to

the tradition that King John journeyed through
the town for the purpose of selecting a site for

a palace, and the inhabitants not wishing to be
burdened with the expenses of a royal residence,

devised the plan of appearing stupid and fool-

ish during the visit of his majesty. King John
left in disgust; whereupon the Gothamites said:
"More fools pass through than live in Gotham."
The name Gotham is applied also to the city of
New York. Thus used it appeared first in

< Salmagundi,' by Washington Irving and James
K. Paulding. The authors may have had in

mind the worldly wisdom of the city's inhab-
itants.

, Gothenburg (got'en-boorg) System, a
system of regulating the sale of spirituous
liquors which had its origin in 1865, in

Gothenburg, Sweden. A company is granted a
monopoly of the sale of liquors in the town

;

managers at fi.xed salaries are placed in the pub-
lic-houses, and after paying the expenses, and
dividends not exceeding 6 per cent to share-
holders I in Norway 5 per cent), the remainder
of the profits are placed in the town treasury
for ihe use of the general government and the
agricultural society of the province. In Nor-
way the profits, above the 5 per cent to share-
holders, go to educational and charitable insti-

tutions. The system has been introduced into
several towns in Sweden, Norway, and Fin-
land. In the places where the system has been
tried the number of drinking places has been
lessened, the laws regarding the sale of liquors
to minors and confirmed drunkards have been
more rigidly observed; but the temptation to

increase the revenue has in some places nxf.

promoted temperance.

Go'thia, the empire of the Visigoths, or
Western Goths, which extended over Spain, and
included Septimania, the territory which Theo-
doric held in Provence; Gaul, and the cities of
Carcasonne, Narbonne, and Nimes. These he
left to his son Amalarich, who, however, per-
mitted Spain to be under the charge of the
Gothic general Theudes, by whom he was
eventually murdered. In the reign of Leovogild
the kingdom of the Visigoths reached its cli-
max of prosperity. He established his capital at
Toledo (569-685) and encouraged art and lit-
erature. His sons Reccared and Ermengild were
associated with him as co-regents. Ermengild,
on becoming a convert to the Nicene faith as
professed by Rome, was degraded from all dig-
nity and imprisoned ; he was promised his resto-
ration on condition that he renounce the Catholic
creed; refusing, he was put to death and was
formally canonized in the i6th century bv Pope
Sixtus V. On the death of Leovogild, Reccared
made profession of the Nicene creed, renounced
Arianism, and he and his people became more
closely amalgamated with the Gallic and Iberian
peoples among whom they lived. In the course
of the 7th century the Roman Catholic Church
reached great power in the Visigothic state and
ecclesiastical officials had the preponderating vote
in the election of kings. Three sovereigns, Swin-
thila (620-631), Kindaswinth (641-649), and
Wamba (672-680) tried to assert their inde-
pendence, but each paid for his rashness by the
loss of his throne. Witica (701-710) tried to
remedy civil and ecclesiastical abuses, but the
clergy opposed him, and the Gothic kingdom
was already in a condition of deep decadence
when the Moors arrived and defeated Roderick,
his successor, on the banks of the Guadalete,
August 711.

Gothic Architecture. The term Gothic im-
plies barbarous, rude, uncivilized. It was ap-
plied by the writers of the 15th and l6th
centuries, who, wishing to restore the Greco-
Roman art to complete supremacy in Europe,
thought to depreciate the style wh'ich it would
replace. It is a most extraordinary instance of
the ready adoption by the admirers of a style
of a term first used contemptuously, for the
term is in use in most languages in Europe.
This is the style which followed the Romanesque
architecture of Europe, rising out of it and
being, in fact, Romanesque architecture with the
addition of vaulting by means of ribs. This
constructional change, introduced about 1 165 in
the royal domairi of France, is explained under
Architecture. The improvement brought with
it immense facility in vaulting internal spaces of
irregular form ; but inasmuch as in this way
the whole thrust outward and horizontally was
concentrated on a few definitely marked points,
it became necessary to develop the buttress sys-
tem (see Buttress) and to make those masses
of masonry very large and wide in the direction
of the thrust. So it was that buttresses became
wdiat we see them in the choirs and apses of Gothic
cathedrals— pieces of carefully built stone wall
radiating from a common centre or, at least,
forming a right angle with the general exterior
wall of the church, their greatest dimension in
the direction of the thrust coming from within,
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and therefore they are much longer in-and-out

than they arc wide ni the direction parallel to

the wall. This, however, is merely the essential

construction. Connected with this there arose

many surprising changes. Thus the pointed

arch, which had been well known in the eastern

lands of the Mediterranean, which the crusaders

must have seen in Egypt and Syria, and which
was not unknown in the Romanesque architec-

ture of France, became now an almost inevitable

form, because these ribs of the vault could not

be made to take perfectly circular curves across

the open space from one point of support to

another. They had to be made up of broken
J curves, that is, of two curves meeting one an-
other at the ape.x or crown, and in this way
the pointed arch would have originated had it

not existed before. The Gothic style, however,
adopted it as a decorative adjunct, treating all

the external openings— window's, doorways and
the separate members of arcades— with the

pointed arch, and its decided and picturesque
character soon affected the whole structure.

Even where there was no vaulting, as in a dwell-

ing house with floors of timber made of horizon-

tal beams, window and door openings were still

very commonly closed with the pointed arch.

As for the great height of the churches, that

originated in the strong desire felt by the builder

to get huge windows above the aisle roofs, that

is to say. in the walls of the clearstory. The
plan of the Gothic church being that of a high
middle hall with much lower aisles, it was found
that the windows in the walls of those aisles

could not illuminate properly the whole interior.

Moreover, it became a common practice to build

chapels outside of the aisles, so that what had
been windows became doorways leading from
the aisles into the chapels. The clearstory win-
dows, then, were almost the only light-giving

openings, and as, in a moderate-sized church,

the aisle would rise perhaps i6 feet to the spring

of the vault and 28 feet to the crown or summit
of the vaulting, the sloping roof of the aisle

would rise at least 10 feet higher still, making
a total of 38 feet to the sill of the windows which
we w-ish to build in the clearstory. But those

windows having their heads brought down to

the shape of the pointed arch because they are
crowded on both sides by the vault of the roof,

will need to be at least 20 feet high to where
their arch begins ; so that in the small church
which we are imagining here the height of the

nave will be at least 130 feet. These would be
the proportions of a Gothic church whose nave
would be only 30 feet wide. But the great cathe-

drals had naves about 50 feet wide, and in con-
sequence they would be from 170 to 173 feet

high to the crown of the vault ; and it may be
repeated here that this vast height resulted in

the first place from nothing more remote than
the desire to get adequate space for windows.
Of course in the end rivalry had something to

do with it, and there is no doubt that a city

starting a new cathedral had some pleasure in

thinking that it would be higher and also wide.-
than the churches of neighboring cities. The
tendency to. great height and to upward pointing
masses is none the less a marked feature of
Gothic art, and in connection with this the splen-
did Gothic towers must be considered, for they
were always supposed to be roofed with sharply
pointed spires. (See Tower, Spire.)

The necessity for the great windows men-
tioned above was still more evident as stained

and painted glass became more splendid in effect

and therefore involved a diminution of the day-
light which could pass. These colored windows
formed one of the special glories of Gothic art,

and are, indeed, the most brilliant and also the
most original decorative invention of the Middle
Ages. (See Gl.sss.) Another result of the

great windows was the window tracery which
supported the glass, that is to say, the invention

of elaborate patterns wrought in the stone bars

which divided up the immense windows. One
window in Carlisle Cathedral is 27 feet wide.

It is divided by vertical bars of stone into nine

separate "lights," and these bars unite at the top

of the window to produce an elaborately woven
structure of beautiful effect.

Connected with this very surprising and un-
exampled system of building, the sculpture be-

came surprisingly rich. That of the Romanesque
churches had been, especially in France, very

rich and varied, with splendid use of vegetable

forms in leaf and flower, and a clever and pic-

turesque employment of animal forms treated

often in a very grotesque way. This was devel-

oped immensely by the Gothic stone-cutters, and
by the middle of the 13th century there had
taken shape a system of decorative sculpture the

most admirably calculated to set off and adorn
the structure itself, which the world has ever

seen. In comparison with this, Greek archi-

tectural sculpture was ill adapted to its purpose

as an adornment for magnificent buildings : and
unequalcd as were the Greek treatment of nat-

ural forms and power of design in pure sculp-

ture, their art never undertook seriously the

problem of decorating buildings. The Romans,
in their sculpture of triumphal arches, set them-
selves more deliberately to the task of inventing

an architectural sculpture, but never approached
the variety, the richness and intrinsic interest of
that of the 13th century.

Returning now to the structure of a Gothic
church, it is to be noted that if we study the
cross section of a church we shall see at once
how the whole building is conceived. A very
high middle hall is vaulted with stone. The
vertically acting weight of that stone roof is

supported on very slender stone pillars, but the

thrust outward, nearly horizontal, is resisted by
a strange structure called the flying buttress

(q.v.). On either side of that hall is a much
lower aisle, also vaulted, and the vault of this

lower compartment thrusts inward against the

great pillar which carries the high middle vault

and also outward against the buttress built to
receive it. Now what resists the inw'ard thrust

of the aisle vault? Nothing but the enormous
weight of the load put upon the pier. This pier,

standing between the middle hall and the aisle,

would be pushed inward by the thrust of the

aisle vault but for this superincumbent pressure

;

and the whole vertical height of that pillar some-
where from 120 to 180 feet may he relied upon
to prevent that dislocation of its lower part, be-

cause all disturbing sideway thrust at the

top is taken care of by the flying buttress. _ It

is a wonderful structure for absolutely unscien-

tific men to have worked out. It was. as can be
shown, a matter of experiment. Engineering

was as far as possible from being within the con-

ception of the Gothic builders; for engineering
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is the application of mathematical computation
to building, and the stone-cutters of the Middle
Ages had no algebra, little arithmetic and only
a feeble notion of geometry. Mathematics was
in its infancy in the I2th century, and we cannot
suppose that any of the great builders of that

time knew how to compute the thrust or the
weight of his building by any calculation what-
ever.

The history of Gothic architecture may be
briefly stated as follows : During the years from
1180 to 1300 it spread all over what is now
France ; over the British Isles as far as they
were civilized and prosperous ; over the Low
Countries at the north and Spain at the south,

where, indeed, French architects were much em-
ployed ; over the whole Rhine country except
that the magnificent round-arched cathedrals of
that region caused a certain stand to be made
in favor of the original Romanesque ; and over
the more eastern countries of Europe in so far

as Christian church-building was carried on
freely. Some beautiful Gothic work was done
in Hungary, Bohemia, and the lands on the Bal-
tic. Italy alone received the style from the
north with reluctance. The churches built for

certain convents and monasteries in the 13th

century were indeed completely Gothic of the

Burgundian school— buildings as faultless in

style as those of the north : but great cathedrals
which were wholly out of the control of the
conventual orders were built in a curious mixed
style which we call "Italian-Gothic" and which
needs to be designated by some such compound
term. The Italians, with their classical and
Greco-Roman affiliation, and the natural love of
tlie southerner for broad, unbroken surfaces and
rather dark interiors, would accept neither the

huge windows of the true Gothic structure nor
yet the system of buttresses and flying buttresses
which made the exterior so picturesque, but also

so irregular and diversified. They insisted on
abundant space for wall paintings, for the put-
ting up of wall tombs and relief sculpture of
various forms, and for the decoration of the
external walls by mosaic, flat carving in low
relief and bands of parti-colored material. In
this way there grew up the astonishing cathedral
churches of Siena, Orvieto, Monza, Verona,
and especially of Florence, and a great number
of churches of the second rank, infinitely inter-

esting on account of their beauty of detail, each
one serving almost as a museum of lovely works
of art, but never satisfactory as logical and com-
plete structures in a coherent style. The style

culminated in the great church of S. Petronio,
at Bologna, a vast church which was begun
about 1300 with the purpose of making it by
much the largest church in Italy.

The epoch from about 1400 to 1520 was the
time of the flamboyant or florid Gothic. The
term flamboyant is properly applied only to the

French buildings which have a curious flame-
like tracery. In the partial abandonment of the

system of ribbed vaulting, the style had lost its

main reason for being, for although this was
used in many churches, it was also neglected in

others, where a solid cut-stone vault was used.
The decorative form retained the common influ-

ence of the pointed arch, but the sections of
moulding, the form of sculpture, the main masses
of the building, became very much modified and
always in the direction of extreme energy and

even excessive picturesqueness. Those were the
days of the magnificent towers covered with
elaborate pinnacles to the very top, such as
Antwerp in Belgium and Strasbourg on the
Rhine. Those were the days of splendid porches
covered with elaborate sculpture and having very
noble statuary included in their adornment. It

is a splendid style and lacks only the close co-
herence of decoration with the structure to re-

ceive unbounded admiration. The splendid town
houses in the cities in Flanders, Hainault and
Brabant form the culminating points of the style

in civic architecture. A variety of flamboyant
Gothic exists in Spain, which is of astonishing
beauty and interest. In England the Tudor style

(see Tudor Architecture) increased in popu-.
larity through the reigns of Henry VH., Henry!
VIII. and Elizabeth, and was completed by the
introduction of fan-vaulting, the most beautiful
architectural invention of the English, and the
most original invention of the i6th century.

Gothic architecture disappeared on the com-
plete admission of the classical style imported
from Italy. This took place throughout the
north of Europe as early as 1520, except in

England, where throughout the period which we
call Elizabethan and Jacobean there were occa-
sional attempts at building in a niedijeval way,
usually in connection with previously existing
buildings. In England, too. the close of the
reign of James I. (1625) found a completely
established classical style.

From that time on nothing was done until in

the nineteenth century the study given to me-
diaeval buildings w-as undertaken seriously by
archaeologists in the single direction of artistic

curiosity, and by adherents of one or another
Christian church or sect because of a supposed
connection between the church and the Gothic
style. It was in England that the most decided
movement took place. It is known as the Gotliic

Revival, and has been the subject of much study

in illustrated volumes and in the periodicals.

As early as 1845 attempts were being made to

build in the Gothic way : by 1855 much more
was known of the style, and such buildings as

the Oxford Museum and St. George's Church
at Doncaster were built. Those two buildings

represent two opposite types, the church being

a faithful reproduction of a bygone style, the

museum a new study of that style much recast

and reshaped for the new requirements. The
most important modern building in the mediaeval

style was the Westminster Palace or Houses of
Parliament. These were, by special act of Par-
liament, required to be "Gothic or Elizabethan"

in character, and the architect, Charles Barry,

afterward made a baronet, adopted the latest of

all styles that could possibly be called mediaeval,

that is, the Tudor style. Churches, especially

those of the Church of Engand, were and still

are almost exclusively built in some form of

Gothic : and for thirty-five years, more or less,

public buildings also were frequently designed in

that way, but this tendency has disappeared.

For the result of this movement see Architec-
TiT^E. For the use of Gothic architecture in the

United Stated see .\RrHiTECTURE, .American.
Bibliography.— Viollet-le-Duc. 'Dictionnaire

raisonne de IWrchitecture Franqaise' (1854-

68); Bloxam. 'Principles of Gothic .Architec-
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RfssELL Sturgis,

Author of ^Dictionary of Architecture.^

Gothic Art. The art of the times and
the countries in which Gothic architecture flour-

ished. The term is a misnomer, because even
if the architectural style were rightly desig-

nated "Gothic," the wall-paintings, metal work,
etc., of the time are not properly so described.

Still no other term exists for those arts which
prevailed in Europe from 1150 to the beginning
of the Risorgimcnto in Italy (about 1375), and
in the North until the decided beginning of the

Renaissance (about 1500). There are certain

arts of decoration which flourished in a wonder-
ful way during this period, while others attained

little excellence. Thus the pottery of the north

of Europe and even of Italy during the period

named, has never attracted much interest in

modern times ; very few examples of it remain,

and what little there is that is effective in an

artistic sense is decidedly Oriental (Saracen and
Moslem) in character. Glass, too, is of little in-

terest except in connection with w-indows, and
apparently few glass vessels were made during

the Middle Ages. On the other hand, metal-

work was of singular interest. Bronze was not

as common as it has always been in the

East and as it was to be in Europe at a later

period, but wrought iron reached a splendid

development in the gratings, gates, window-
bars, etc., of buildings, and in the singu-

lar enclosures made for tombs. Brass was
cast in large sheets and hammered smooth and
then engraved with arms and legends befitting

the burial slab of a knight or noble lady ; silver-

smiths' work was carried to a high pitch of ex-

cellence, and the common use of colored enamels
applied to both bronze and to silver made the

tcclesiastical implements and sacred vessels of

«he time extremely rich. Toward the close of

the Middle Ages the complete plate armor of

the nobles received a splendid decoration by
means of reliefs and embossings, and by gilding

in patterns and etching with acid. Very beau-

tiful stuffs were hardly ever woven in Europe
during this period ; for splendid weaves France,

Germany, and England sought the East ; but the

cloths and linens of the time were good and the

common use of embroidery made the costume
of the wealthy very splendid. The beauty of the

costume, both in color and in form, affected

the sculpture of the time ; for, as the nude was
hardly ever represented, the drapery of the fig-

ures became the chief object, wiih expres-

sion of face and gesture, of the architectural

sculptors of the day. Both form and color were
used freely in the beautiful ivory carvings which
were richly painted and gilded.

Sculpture in connection with arcliitecture is

treated above. In the semi-architectural condi-

tions of tombs and cenotaphs, life-size statues,

usually recumbent, are found as early as the

13th century. These are of marble and other
stone ; and it is quite well ascertained that great

numbers of statues in hammered bronze richly

decorated with enamels existed at one tiine in

the churches of western Europe ; these also

being of life-size for the most part. The raised

chest or what seems the sarcophagus, the huge
stone box which gives the name of altar-tomb

to these monuments, often had its sides pierced

with niches, and these occupied by statuettes of
religious or symbolical meaning, and often of

great beauty. The carvings of decorative ob-

jects are of great variety, such as mirror backs

and boxes to contain small mirrors, panels of

book covers, and statuettes of sacred subjects,

sometimes IS inches or more in height, in addi-

tion to elaborate bases upon which they stand.

Painting in the highest sense of the w'ord,

that is, the representation of human life and
human sentiment, was used with reserve be-

cause it had to be applied either to the walls

of the church and the palace, or to the vellum
pages of a manuscript book. On this account we
hardly think of the paintings of the Middle
Ages as having led up to that of modern times •

we think rather as the origin of modern work of

the painting of the 14th century Italians, who
themselves derived much of their art directly

from Constantinople. Still there was a great
skill showing itself in those two ways, and
the comparatively few remains which e.xist in

France and Germany of the paintings on walls,

and vaults during the years before 1500 are

worthy to be compared with the splendid minia-
tures in the manuscripts. These last are not al-

ways religious; some inanuscripts were of his-

torj' and poetry and the illustrations given to

those books were in keeping with their subject.

There had been a great destruction of these

splendid manuscripts, but many remain in pub-
lic and private collections, and modern books
have been devoted to their study and to the

reproduction of their finest paintings. The spe-

cial achievement iji the art of decoration was
in the brilliant windows of the tiine. but for

this subject see Glass, also Gothic Architec-
ture and Window.

Bibliography.— De Lasteyrie, 'Etudes sur la

Sculpture Frangaise au Moyen Age' (1902) ;

Gonse. 'L'Art Gothique' (1890) ; Viollet-le-

Duc, 'Dictionnaire du Mobilier Frangais.'

Russell Sturgis,

Author of ^Dictionary of Architecture.''

Gothic Language, the language of the

Goths, a member of the Teutonic branch of
the Indo-European family. It is known through
a Visigothic Bible translation of the 4th cen-
tury .\.T>. The earliest historical indications con-
cerning the home of the Goths place them along
the lower course of the Vistula in modern
Poland and Prussia between Warsaw and Dan-
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tzic. Here they remained as late as 150 a.d.,

but early in the following centurj-, having been

dislodged probably by the movements of their

Hunnish neighbors, they appeared to the north

of the lower Danube and on the northwestern

shore of the Black Sea in modern Rumania and
southwestern Russia as far east as Odessa.

To the west on the Danube were the Visigoths,

to the east, in southwestern Russia, the Ostro-

goths. In 251 they defeated the Emperor De-
cius at Philippopolis, but in 270, after various

incursions into Thrace and Greece, were driven

back to their seat north of the Danube. They
were known to the ancient historians and ge-

ographers as Gotones or Gothones, and later

as Gothi, which points to the native name
Cutans, or Gutos.

The only extant monuments of the language
are: (i) Portions of a Bible translation, of a

paraphrasing interpretation of the Gospel of

John, and of a calendar contained in fragments
of manuscripts v.ritten in Italy in the 6th cen.-

tury, presumably by Ostrogoths. (2) The sig-

natures of Gothic witnesses on two Latin rec-

ords or receipts, one at Naples, one formerly at

Arezzo ; the originals of which are now lost.

A few Gothic words and names of alphabetic

symbols in a Salzburg MS. now at Vienna. (3)
A few Gothic words in a Latin epigram, a

large number of proper names from Greek and
Latin sources, and in old Spanish documents and
inscriptions. (4) The scanty records of a

Gothic language, probably Ostrogothic, pre-

served as late as the i6th century in the Crimea.

The Bible translation, of which there remain
portions of Matthew, INIark, Luke, John, Ro-
mans, I and 2 Corinthians, Galatians, Ephe-
sians, Philippians, Colossians, i and 2 Thessa-
lonians, I and 2 Timothy, Titus, Philemon,
Esdras, Nehemiah, is associated always with the

name Ulfilar or Ulfilas. He was probably him-
self a Goth, born about 310 a.d., made bishop

of the Goths 341, removed 348, with a large

body of his followers avoiding persecution, into

MoEsia, south of the Danube; died 380 or 381,

Ulfilas not only did the work of translation,

probably of the entire Bible, but he invented

an alphabet for it, using as a basis the Greek
uncial alphabet of his time with preservation

of its order, as well as of the numerical and
phonetic values of the letters. He adapted it,

however, to its purpose by the use of forms
taken from the Latin and Runic alphabets,

creating a system better for the purpose than
either of the three.

The inflexion of nouns is distinguished by its

relatively close approach to the original Indo-
European system. Of the cases it preserves

nominative, vocative, genitive, accusative, and
dative, the latter including the original instru-

mental and locative, and to some e.Ktent the ab-

lative.

In the remarks that follow we shall take the

German and Latin as the bases of comparison.

The Gothic article is as follows : sa, der

;

so, die ; thata, das ;
gen. this, des ; tliicos,

der; dat. thamina, dem ; fliicai, der; accus. tliana,

den; tlw, die; thata, das; pi. masc. thai, fem.

thos, neuter tho, die; gen. tliice, der; dat.

ihai)yi, den ; accus. thans, thos, tho, die. There
are four cases, nominative, genitive, dative, and
accusative; the ablative is only the dative with
prepositions. The declensions are as follows

:

a. Strong: iisks (Lat. piscis, Germ. Fisch, fish),

iiskis, aska, fisk ; pi. fiskos, £ske, fiskam, fiskans.

b. Weak: hairt-o (Lat. cor, cord-is. Germ. Hera,

heart), -ins, -in, -0; pi. hairt-ona, -anc, -am,

-ona. Examples of promiscuous cases : galau-

bein-as (Germ. Clauben-s) ; alim-an (Lat. anim-

um. Germ. Athem) ; hand-au (dat. Hand), -tens

(Hiindc), -um (Hdndcn) ; manag-cim (dat. pi.

Mcngcn) ; zvstjds (Lat. accus. pi. vestes) ; sun-

us (son), -aus (Germ. Solm-cs), -au (_Sohn-e),

pi. -jus (Sohn-c), etc.—Adjective: gamain-s
(Germ, gemcin-cr, Lat. communis), fem. and
neuter, -a ; comparative degree : masc. -ca, fem.

-cic, neuter -co; superlative: -sts, -sla, -st.

Irregular: goda (good), batico (better), bcitists

(best) ; ubiis, vairsiza (evil, worse) ; mikels,

maico, maizists (Lat. magnus, major, ma.ri-

iniis) ; leitil, minnica, minnists (parvus [little],

minor, minimus). The numerals are: i, ains,

aina, ain; 2, tvai, tvos, tva; 3, thrins; 4, Hdvor,

fidur; 5, fimf; 6, saihs; 7, sibun; 8, ahtau; 9,

niun; 10, taihun, -tig; 12, tvalib, tvalif ; 20,

tvaimtig; 30, thriiistiguns, etc.; 80, ahtautchund

;

100, hund; 200, tvahunda, etc.; 1,000, Ihusund.

Some of the pronouns are: Ik, thu, is (fem.

si, neuter ita; Lat. is, ea, id); meina, thcina,

ices {mei, tui, ejus); mis, thus, imma {inihi,

tibi, ei) ; mik, thuk, ina (Germ, mich, dich,

ihm) ; dual, zjt, git (we two, ye two) ;
gen.

ngkis, igcvis (of us two, etc.), etc.; tains, silba,

unsar, hveleiks, hvas, etc. (Germ, jener, selber,

unser, ivelcher, was) . Examples of verbs : visan

(Germ. Wesen, Lat. esse); im, is, ist, siium,

siith, sind, (sum, es, est; sumiis, estis, sunt) ;

zas, vast, vas, vcsum, vesuth, vcsum (fni, fuisti,

etc., Eng. was ; future : siiau, siiis, siiai, etc.

;

vaivthan (Germ, werdcn), sokian (Lat. scqui.

Germ, suclien) etc. The following verb is com-
pared with Sanscrit and Latin: bair-a (Sans.
bhara-mi, Lat. fer-o),-is (-si, -s), -ith (-ti, -t) ;

dual, bair-aus (Sans, -ias), -ats (bliard-tas) ; it

has no 3d person (Sans, bhare-tam) ; pi. 6aiV-

am (Sans, bhara-vas, Lat. fer-i-mus), -ith

(bhara-tha, -lis), -und (-orti, -unt) ; passive or
middle: bair-ada (Sans, bhar-e, Lat. fer-or),

-a:a (-asc, -cris), -ada (-ate, -tur) , etc. The
following are some of the adverbs, prepositions,

and conjunctions: aiv, ever; thar, there; her,

here; iup, iipw-ard ; uta, outward; af, of; at, to;

from, from, of, for, since; gau, if; inthammci,
whereas, Germ, indem (in that), etc.

Gothic Literature, the literature of the
Goths, represented chiefly in the version of the

Scriptures by Ulfilas, born in Cappadocia about

318, whence he was taken, together with his

familj', by the Goths, into Moesia, became their

second bishop about 348, and is considered as

the translator of almost the whole Bible into

Gothic (between 360 and 379). The Codex
Argenteus (rather Aureus et Argenteus), con-
taining a portion of the Gospels, translated by
Ulfilas, with capitals of gold foil and the other
letters of silver foil, deeply impressed into very
fine vellum of a violet color, was made for the
use of a Gothic king. It was a part of the plun-
der taken either by Clovis (507) from Tou-
louse, after the defeat of Alaric II., or by Chil-

debert from King Amalaric (531). Anton
Morillon, secretary to Cardinal Granvelle, found
it in the monastery of Werden, near Cologne.
Thence it was sent to Prague, and thence to

Stockholm by Count Konigsmark, after the
storming of that city. Vossius, on visiting
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Qiiccn Giristina, became its possessor (1655),
and carried it to Holland, where it was pur-
chased by Pufciidorf (1O62) for Count M. G.
de la Cardie, chancellor of Sweden, who pre-

sented it to the University of Upsala (1669),
having enclosed it in a silver case. It con-
tained originally 640 pages, only 326 of which
were legible in 1O70, and a dozen leaves were
purloined even of this remnant. Erik Benzel
produced a splendid edition of it, and it was
subsequently republished by Fr. Junius (Dort
1665), Ceorg Stiernhielm, from an exact tran-

script of the original by Derrer, which was
burned at Upsala in 1702 (Stockholm 1671), and
Edward Lye, from Benzel's edition (Oxford
•1750). Johan Ihre, assisted by Sotberg, pub-
lished a treatise on it, 'Ulphilas Illustratus'

(Upsala 1752-5), and 'Fragmenta \'ersionis

Ulphilanse' (1763), which were reprinted by
Dr. A. F. Biisching under the title 'Scripta
Versionem Ulphilanam ct Linguam Moeso-Go-
thcam illustrantia' (Berlin 1773). The version
of the Bible was probably continued by others
after Ultilas, and the contents of the silver

codex itself were revised in Latin versions.

Fr. Ant. Knittel found at Wolfcnbiittel (1756)
a palimpsest with Gothic fragments of the
epistle of Paul to the Romans (Codex Caro-
linus). Angelo Mai and Carlo Castiglione dis-

covered at Milan five palimpsests, containing
parts of Matthew, the epistles of Paul almost
complete, some fragments of Ezra and Nehe-
miah, of a Gothic calendar, and of a homily.
Castiglione edited the fragments of the epistles

of St. Paul (1829-39). The epistles to the
Hebrews and the Corinthians, the Apocalypse,
and the Acts of the Apostles are wanting; but
it is not known whether they were ever trans-

alted into Gothic. Gothic signatures of names
on documents were found at Naples (in the
inscriptions of Donis), of which facsimiles were
published by Sierakow.sky and Massmann
(fo!., Vienna 1838). But the 'Gothicon' of
Constantine Porphyrogenitus (lays sung at court
by circus riders dressed in the garb of Goths,
accompanied by the pandura, a sort of lyre),

and the inscription on a yard-stick, are not gen-
uine Gothic.

Goths, an ancient Teutonic tribe, whose
earliest known home was the shores of the Bal-

tic, between the \'istula and the Oder, where
they were living in the 1st century after Christ.

Thence they migrated in the 3d century to the

regions adjoining the Black Sea. Many other
tribes were incorporated with them, and by con-
tinual advances and conquests they established,

under Ermenric (about 350), the great Gothic
kingdom, extending from the Black Sea to the

Gulf of Bothnia. This naturally brought the

Goths into continual contact, on the west with
the western Roman empire, and on the east
with the eastern empire as centred at Con-
stantinople. About the year 369 internal com-
motions produced the division of the great
Gothic kingdom into the kingdom of the Ostro-
goths (eastern Goths), on the shores of the
Black Sea, from the Don to the Dnieper, and
the kingdom of the Visigoths (western Goths),
from the Dnieper to the Danube. About the
year 375 vast multitudes of the Huns and of
the Alans, which latter had been subdued by the
Huns, poured out of Asia, and drove back the
Ostrogoths upon the Visigoths. The Goths ob-

tained permis.-.ion from the Emperor Valcns to
settle in Thrace, but were driven to rebellion by
the oppression of the imperial governor. In
the war which ensued Valens himself was de-
feated and slain by them at Adrianople in 378.
The Emperor Theodosius incorporated the
Gothic army into his legions, and henceforth
they had an important iuliuence in the affairs

of Constantinople. After many vicissitudes the
Ostrogoths obtained a settlement in Pannonia
and Slavonia, but not till the destruction of the
kingdom of the Huns in 453. The Visigoths in

process of time obtained a degree of power
which excited alarm in Greece and Italy. In

369 Alaric made an irruption into Greece, laid

waste the Peloponnesus, aud became prefect of
Illyria and king of the \'isigoths. He invaded
Italy about the beginning of the 5th century, and
by that measure brought on the destruction of
the Roman empire, since Slilicho, the Roman
general, could only obtain a victory over Alaric
at Verona (in 403) by withdrawing all the Ro-
man troops from the borders of the Rhine.
Alaric himself soon returned to Italy, and
sacked Rome in 409, and a second time in 410.
In 552 the Goihs in Italy were finally over-
thrown in battle and expelled from the penin-
sula by Narses, general of Justinian. The \'isi-

goths succeeded in establisl.ing a new kingdom
in the southern parts of Gaul and Spain, of
which, toward the end of the 5th century,
Provence, Languedoc, and Catalonia were the
principal provinces, and Toulouse the seat of
government. The last king, Roderick, died in

711 in battle against the Moors. Since the
time of Constantine, Christianity appears to have
taken root among the Goths, whence a Gothic
bishop is mentioned as present at the Council
of Nicsea, 325 .\.d. Their form of Christianity
was Arian, like that of their protector Valens,
and their bishop Ulfilas. The introduction of
Christianity among these Goths, and the cir-

cumstance of their dwelling near and even
among civilized subjects of the Roman empire,
greatly contributed to raising them in civiliza-

tion above the other German tribes. See
Gothic Laxgu.^ce; Gothic Literature;
GoTHiA ; Ostrogoths ; Septimania ; Ulfilas ;

Visigoths.

Gottenburg, got'ten-boorg, Gothenburg, or
Goteborg ^ Swedish Gotcborg, or Oothcborg;
Latin. Gothobiirgtim), Sweden, seaport, the sec-

ond in the kingdom in respect to population and
trade, capital of the county of the same name

;

situated on the Gota, five miles from its mouth,
255 miles west-southwest of Stockholm. It has

a dry dock cut out of the solid rock ; and the
completion of the Gota canal, and also the rail-

way facilities have greatly increased its com-
mercial importance. Although founded in 1618,

by Gustavus .'\dolphus, the town, in consequence
of numerous fires, is quite modern,— the streets

are at right angles and the houses well built.

The manufactures include iron, steel, machinery,
sail-cloth, linen, and leather, and there are oil-

presses, cotton-mills, dye-works, and building-

yards, at which a considerable number of ves-

sels are launched ; the most important indus-

trial establishments are tobacco factories, porter

breweries, and sugar-refineries. The trade is

very extensive, the harbor being excellent and
generally free from ice. Its commercial im-

portance dates from the Continental blockade
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of 1806, when it became the chief British depot

in northern Europe. The chief exports are

iron and steel, copper, wood, tar, hnseed, bark,

bones, juniper berries, cranberries, and manu-
factured articles ; the chief imports grain, sugar,

coffee, tea, wine, salt, seal-oil, cotton yarn, and
twist. Among social reforms the town is noted

for its licensing system (see Gothenburg Sys-

tem). Pop. (1897) 117,103.

Gotterdammerung, get"ter-dem'me-roong,
*the twiliglit, or gathering nightfall of the

gods,*' the title of Wagner's closing opera in his

Nibelungen cycle of dramas. The subject of

the opera is what is called in Scandinavian
mythology the Ragnarok, or end of the world.

This was brought about largely by the admis-
sion of Loke, the god of evil and mischief, into

Asgard, the abode of the gods. It was through
Loke that Balder, the bright and good god, was
slain and flung down into the abodes of Hel,
the goddess of death. Confusion throughout
the universe is the consequence. The sun and
moon are swallowed by giants ; continuous win-
ters rage without an intervening summer; the

earth trembles in the throes of earthquakes.
Mountains topple down with a crash ; the Fen-
risvvolf breaks its chains and fetters. The Mid-
gard serpent writhes to get free ; the ship

Xaglfar, built of the finger-nails of dead men,
passes over the sea, filled with giants of the

frost and mountain ; Loke leads the hosts of
Hel and bursts upon the scene. The powers
of evil rush to the battlefield Vigrid, while
Heimdal blows his Gjallarhorn, Odin seeks
the giants for advice, the other gods as well as

the heroes of Valhal arm themselves and sally

forth, and the battle begins. While the fight

is still raging the immortal god Surt flings light

and flame over the world, and the earth, reduced
to ashes, sinks beneath the watery waste. See
Nibeluncexlied; R.\g.\rok ; and Sc.^ndin.\vi.\n

Mythology.

Gottfried (got'fred) of Strasburg, German
poet : probably b. Strasburg about 1200. He was
not, like most of the Minnesingers (minstrels)
of his P-ge, a noble. Besides many lays, he was
the author of the great chivalric poem, 'Tristan
und Isolde,' derived from a Welsh original,

but possessing as much originality of character
as any other German classical work. For
grace, elegance, and vivacity of description,

richness of coloring, and melody of versifica-

tion, this work stands alone in old German lit-

erature.

Gottheil, got'hil, Gustav, .American rabbi:
b. Pinne, Posen, 28 May 1827 ; d. New York
15 April 1903. Following in his boyhood the
studies prescribed for Jewish youth, he was
fortunate in broadening liis education at the
universities of Berlin and Bonn. In 1855 he
was elected assistant rabbi at the Berlin Re-
form Temple, thus early showing his progres-
sive tendencies. In 1861 he received a call to

the Congregation of British Jews, Manchester,
England, where he spent 13 years of effective

work. In 1873 he was invited to the Temple
Emanu EI, of New York, first as assistant

to Rev. Dr. Samuel Adler, and then, on the lat-

ter's retirement, as sole rabbi. In his new field

his activity rapidly developed along the lines of
education and benevolence. Under his personal
impetus the Emanu El Preparatory School and

the Jewish Ministers' Association were founded,

and continued for some years. He organized

the Emanu El Sisterhood of Personal Service,

which, adopted by many other Congregations,

has become a successful feature of communal
benevolence. His voice and pen were largely

enlisted in behalf of Judaism and the liberal

movement, and he was often heard in Christian

churches, while Christian clergymen occasionally

occupied his pulpit. A favorite speaker at public

gatherings, his enthusiasm, sympathy, and broad
culture did much to win recognition for his

co-religionists. In his last years he was an
ardent champion of Dr. Herzel's movement to

secure a place of shelter for persecuted Jews,
the latest development of the Zionistic idea.

Apart from contributions to a few magazines
and reviews, his published works were a hymn
book and *Sun and Shield,* a book of daily de-

votion, in both of which he drew largely from
non-Jewish sources.

Gottheil, Richard James Horatio, Ameri-
can Semitic scholar : b. Manchester, England,
13 Oct. 1862. He was graduated from Colum-
bia in 1881, studied also at Berlin, Tiibingen,
and Leipsic, and became professor of Semitic
languages in Columbia, director of the Oriental
section of the New York public library, and
(1898) president of the American Federation of
Zionists, of whose principles he is an active ex-
ponent. He is also a member of the central

committee of the general organization. He be-

came an editor of the 'Jewish Encyclopedia*
in 1901, and published 'The Syriac Grammar of
^lar Elia of Zobha' (1887). He is a son of G.
Gottheil (q.v.).

Gottingen, get'ting-en, Germany, town in

the Prussian province of Hanover, in the val-

ley of the Leine, 59 miles south-southeast of
Hanover. It is a place of great antiquity, and
was once famous for its fortifications. It con-
tains a noted university, founded in 1734. Got-
tingen belonged to the Hanseatic League and
enjoyed great prosperity until the Thirty Years'

War. The manufactures consist chiefly of a

few woolen tissues, tobacco, leather, paper,

books, and philosophical instruments. Pop.

30,293.

Gottingen, University of, or Georg-August
University, a German institution, was founded
by George II. of England, known also as Georg
August, elector of Hanover. The plan of the

school was outlined as early as 1732, was es-

tablished in 1734, and opened in 1737. Its pop-
ularity decreased after the expulsion of the

seven professors : Albrecht, Dahlmann, Ewald,
Gervinus, the two Grimms, and Weber, for

political reasons, but it has recovered itself

since 1866, and in 1901-2-3 it had an average
attendance of over 1,000 students, and several

eminent names among its professors. The
principal building, to which William IV. of
England contributed £3.000, was completed in

1837. Connected with the university are a mu-
seum with extensive and valuable collections,

an observatory, a well-equipped school of anat-
omy, botanical gardens, and a library of about
500,000 printed volumes and nearly 6,000 man-
uscripts. It has also a pedagogical seminary,
a gj-mnasium which dates from the l6th cen-
tury, a museum, an art gallery of German and
Flemish pictures. Consult: Piitter, Saalfield.
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and Oesterley, 'Die Gcorg-August Univcr-
sitat.'

Gottschalk, got'shalk, Louis Moreau,
American pianist and composer : b. Now Or-
leans, La., 8 May 1829; d. Kio dc Janeiro,
Brazil, 18 Dec. 1869. He studied in Paris and
after his return to the United States in 1853
became tlie most popular pianist in America.
His playing was contined to his own composi-
tions. He traveled extensively in Mexico, the
West Indies, and South America, and was
taken fatally ill, while playing at Rio Janeiro
his latest work, 'La Morte.'

Gotz von Berlichingen. See Berlichin-
GEX, Gotz vox.

Gough, guf, John Bartholomew, American
temperance lectuicr: b. Sandgaie, Kent, Eng-
land, 22 Aug. 1817; d. Frankford, Pa., 18 Feb.
1886. He came to America in 1829 and two
years later became a bookbinder in New York.
Falling into dissipation, he lost regular em-
ployment and was reduced to giving recitations

and singing comic songs at low grog shops. In
1842 he was induced to attend a temperance
meeting and take the pledge; and he then
made up his mind not only to reform, but to

intluence others to do likewise. Save for a
short relapse, a few months later, his pledge
was kept, and ere long, as a temperance lec-

turer, he became one of the most popular of
public speakers in America and England, W'hich

he visited on temperance tours 1853-5, 1857-60,
and 1878. In later life he handled literary and
social topics, as well as temperance themes in

his lectures. He published an 'Autobiography'
(1846; enlarged 1870); 'Orations' (1854);
'Temperance Lectures' (1879); 'Sunlight and
Shadow or Gleanings from My Life Work*
(1880).

Goujon, Jean, zhoii goo-zhon, French
sculptor and architect: b. Paris 1515; d. about
1570. He was employed with Pierre Lescot,
architect of the Louvre, on the restorations of

St. Germain I'Auxerrois, 1542-4; and after the
accession of Henry II., decorated the Chateau
d' Anet for the king and Diana of Poitiers.

To him is ascribed what is considered the mas-
terpiece of French sculpture, the 'Huntress
Diana,' now in the Louvre collection, and the
fountain of the Innocents at Paris was also
his work.

Gould, goold, Augustus Addison, .\meri-
can zoologist: b. New Ipswich, N. H., 23 April
1805; d. Boston 15 Dec. 1866. He was gradu-
ated at Harvard 1825, and in 1856 became visit-

ing physician to the Massachusetts General Hos-
pital. His strong scientific tastes led him to
take up investigations in botany, zoology, and
concholog}', and in the latter branch he became
one of the most eminent authorities in the
whole world. He published 'System of Natural
History' (1833) ; 'Invertebrate Animals of Mas-
sachusetts' (1841) ; 'Otia Conchologica' (1863) ;

'Principles of Zoologj-' with Agassiz (1848).

Gould, Benjamin Apthorp, American as-
tronomer: b. Boston, Mass., 27 Sept. 1824: d.

Cambridge, Mass., 26 Nov. 1896. He was grad-
uated at Harvard in 1844 and pursued the
scientific study of astronomy at several foreign
observatories, returning to America in 1848.
In 1851 he assumed charge of the longitude de-

partment of the United States Coast Survey,
and perfected methods for determining the lon-
gitudes telegraphically. By 1866, 20 longitudes
in the United States had thus been determined.
He was director of the national observatory at

Cordova, Argentina, 1870-85, and there com-
pleted three e.xtensive star catalogues, and con-
ducted meteorological and climatological inves-
tigations. He was the founder and editor of
the 'Astronomical Journal' (1849-61), and
published 'On the Trans- Atlantic Longitude,
as Determined by the Coast Survey' (1869);
'Uranometria Argentina' (1879); etc.

Gould, Elgin Ralston Lovell, American
economist: b. Oshawa, Ontario, Canada, 15 Aug.
i860. He was graduated from Victoria Uni-
versity, was fellow (1882-4) and lecturer
(1892-7) at the Johns Hopkins University, and
professor in the University of Chicago ( 1895-6).
In 1896 he became president of the City and
Suburban Homes Company of New York, and
at one time vice-president of the American
Economic Association. He has written: 'The
Housing of Working People'; 'Popular Con-
trol of the Liquor Traffic' ; 'The Gothenburg
System of Liquor Traffic' ; 'The Social Condi-
tion of Labor.'

Gould, George Jay, American capitalist:
b. New York 1858. He was the eldest son of
Jay Gould (q.v.). In financial circles he was
active chiefly in connection with his large rail-

way interests, particularly as president, from
1888, of the Little Rock & Fort Smith Railroad,
from 1892 of the Manhattan Elevated Railroad
of New York, and from 1893 of the Saint Louis.
Iron Mountain & Southern ; the International &
Great Northern ; and the Missouri Pacific.

Gould, Hannah Flagg, American poet: b.
Lancaster, Mass., 1789; d. Ncwburyport, Mass.,
5 Sept. 1865. She was an aunt of B. A. Gould
(q.v.), and at one time very popular as a verse
writer. She published: 'Hymns and Poems for
Children' (1854); 'The Golden Vase'; 'The
Youth's Coronal' (1850); 'The Mother's
Dream' (1853); etc. 'The Snow-Flake' and
'The Frost' are still remembered and quoted
among her poems.

Gould, Helen Miller, American philanthro-
pist : b. New York 20 June 1868. She is a
daughter of Jay Gould (q.v.), and has achieved
an extended fame through her benefactions
for charitable and educational uses. At the
opening of the war with Spain she not only
contributed $100,000 to the United States gov-
ernment, but was active in the Woman's Na-
tional War Relief Association, to which she
was a generous contributor. Among other
notable gifts of hers are that of $380,000 to
New York University, etc., in 1898; $50,000
to the naval branch of the Young Men's Chris-
tian Association of Brooklyn ; and $100,000 to
New York University for a Hall of Fame for
Great Americans, in 1900.

Gould, Jay, American financier: b. Rox-
bury, N. Y., 27 May 1836; d. New York 2 Dec.
1892. He was brought up to labor on his
father's farm ; and w^as for a short time a stu-
dent at Hobart College. Here he learned sur-
veying. After making surveys of Ulster, Al-
bany and Delaware counties, he began his rail-

road career. This was directly after the panic of
1857. His first speculation was the purchase of
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the bonds of the Rutland & Washington Rail-

road. He himself became president, treasurer,

and superintendent of the road. Soon afterward

he effected a consolidation of his road with the

Rensselaer & Saratoga line, withdrew his cap-

ital, removed to New York, opened a broker's

office, and began dealing in Erie stocks and
bonds. His aim was to gain control of the

Erie. This he did by depressing the value of

the stock and then buying it in. In association

with James Fisk, Jr., he entered the directory

of the company, was elected president, while

Fisk became vice-president and treasurer. On
the reorganization of the company, 1872, he lost

official connection with it. He then invested in

the Pacific railroads, secured control of several

lines, built branches, and eft'ected combinations

which resulted in the establishment of what is

known as the "Gould system." Jay Gould and
his partner, Fisk in 1869 entered into a scheme
to corner the gold market of New York and
this resulted in the financial crisis and panic
known as "Black Friday" (q.v.). The attempt
netted them about $11,000,000.

Gould, John, English naturalist: b. Lyme,
Dorsetshire, 14 Sept. 1804; d. London 3 Feb.

1881. His reputation as a taxidermist procured
him the post of curator to the Museum of the
Royal Zoological Society in 1827, and in 1832
he published 'A Century of Birds from the

Himalayan Mountains.' He next undertook a
work of much more extensive character, enti-

tled the 'Birds of Europe,* published 1832-7.

This was followed by: 'Birds of Australia'
1842-8; 'Mammals of Australia' (1859);
'Monograph of the Trochilidas, or Family of
Humming Birds' (1850) ; 'Monograph of the
Odontophorinx, or Partridges of America'

;

etc.

Gould, Sabine Baring. See B.\ring Gocld.
Sabine.

Gould, Thomas R., American sculptor: b.

Boston 1818; d. 1881. He was a pupil of Seth
Cheney, of Boston, and there established his

first studio. From 1868 he was in Florence,

Italy. His works include a statue of Hancock
in the Lexington town-hall

;
portrait-busts of

Junius Brutus Booth, Emerson, and Gov. John
A. Andrew; and the ideal statues 'The West
Wind,' 'Christ,' and 'Satan.'

Gounod, Charles Frangois, shiirl frah-swa
goo-no, French composer: b. Paris 17 June
1818 ; d. St. Cloud 18 Oct. 1893. He began his

studies in the Paris Conservatory under Halevj",

Le Sueur, and Paer, and carried the Rome
prize with his cantata 'Fernando' in 1849.

While in Rome he made Italian Church music
his chief study. His mass in the style of Pales-
trina, which he composed in Vienna in 1843
after his return from Rome, was the first fruits

of this study. On arriving at Paris he took
charge of the music in the church of the Mis-
sions Etrangeres, and produced no original

work until April 1851, when his first opera,

'Sappho,' appeared. Gounod's next production
was the five-act opera, 'The Bleeding Nun ('La
Nonne sanglante') (1854). Following this was
the comic opera founded on Moliere's 'Le
Medecin malgre lui' (1858), and the grand
opera 'Faust et Marguerite,' which latter was a
signal success and was produced with much en-
thusiasm in all the more important opera houses

of Europe. Even in Germany, the home of the

Faust legend in music and poetry, the original-

ity, and wealth of melody of Gounod's music,

together with his powerful orchestration were
so manifest above all else in the opera, that his

Faust became a favorite with the public. Later

operas of his were: 'Philemon et Baucis'

(i860), which was not popular; 'La Reine de
Saba' (1862); 'Mireille' (1864); 'Romeo et

Juliette' (1867), which was favorably received

in every opera house of Germany; 'Polyeucte'

(after Corneille's drama), which was a failure;

finall}- the comic opera, 'Cinq ilars' (1877),
and the last of his grand operas, 'Le Tribut of
Zamora,' which was well received. Besides
these operatic compositions he wrote much re-

ligious music, notably the 'Redemption,' which
was performed in England and later in Ger-
many, and has been very popular in the United
States. He also produced at Brussels his 'Mors
et Vita,' and in addition wrote cantatas, sym-
phonies, pieces for the piano and numerous
songs. During the Franco-Prussian war
(1870-1) he resided in England, where he
formed the Gounod Choir, a chorus of mixed
voices, whose concerts were widely popular.

Consult: Claretie, 'Portraits Contemporains'

(1875); Voss, 'Ein Lebensbild' (1895); Pa-
gtierre, 'Charles Gounod, sa vie et ses oeuvres'

(1890) ; Boret, 'Charles Gounod, His Life and
His Works' (1890).

Goupil, Jules Adolphe, zhiil a-dolf goo-pel,
French painter: b. Paris 7 May 1839; d. Neuilly

30 April 1883. He was a pupil in the studio of
Ary Scheffer and achieved success bj- his powers
as a portrait and genre painter. His most
famous picture, 'Mme. Roland's Last Day in

Prison,' is in the Luxembourg. His father,

Adolph Goupil, did much to encourage the in-

troduction of French art into this country;
well known throughout Europe as a Parisian
picture dealer, he opened a branch house in New
York.

Goura, gow'ra, any one of a group of
large, handsomely dressed pigeons of New
Guinea, constituting the genus Goura, and dis-

tinguished by their fan-like crests,— the
crowned pigeons. These birds are found near
open or cultivated lands, ranging near the
ground in small flocks, and feeding on buds,
seeds, berries, and other fruits, and on worms,
snails, and insects. In addition to the cooing
heard in the nuptial season, they utter harsh,
trumpet-like cries. During the heat of the day,
or when alarmed, they hide in the thickest
jungle. They make rude nests and lay only one
white egg. The best-known species (G. coro-
natus) is a beautiful bird over two feet in total

length. It is sometimes kept among poultry,

and its flesh is much esteemed.

Gourami, goo'ra-mi. See Gor.\my.

Gourd, gord or goord, a plant of the genus
Cucurbita or its fruit. In Europe the name is

given generally to pumpkins, squashes, melons,
etc. ; but in America is restricted to those with
hard-skinned, thin-fleshed inedible fruits, culti-

vated for ornament or because their excavated
shells are useful as dippers, etc. See Cal.\b.\sh;

Gourd ; Cucl"rbit-\ce.e.

The Hebrew word translated gourd in Scrip-
ture is apparently so much akin to the Greek
word kiki, used by Dioscorides for the castor-
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oil plant (Riciitus comiiiuiils), that the "gourd"

of Scripture was probably that species. It is a

cuphorbiaccous plant. The wild gourd of

Scripture is a plant which grew on a wild vine
— that is, was procumbent, and had tendrils. It

moreover produced "death in the pot" ; discover-

able in a moment by the taste. It was prob-

ably either the colocynth (Ciliiilliis colocyn-

tliis), or the squirting cucumber {Momordica
elatcihim).

Gourd-seed. A fish. See Blackhorse.

Gourd-worm, the fluke-worm (q.v.) which
affects the livers of sheep.

Gourgand, Gaspard, Baron de, French gen-

eral; b. \ crsaillcs 14 Sept. 1783; d. 25 July 1852.

Entering the army as lieutenant of artillery in

1802, he distinguished himself in several im-

portant battles, and in the battle of Brienne

.saved Napoleon's life from the Cossacks. He
subsequently became Napoleon's adjutant, and
as his confidential secretary accompanied him to

St. Helena, but for various political reasons left

him in 1818. He was subsequently aid-de-camp
to Louis Philippe, and became a member of the

House of Peers in 1841. In the previous year

he was made one of the commission appointed

to bring the remains of Napoleon from St.

Helena to France. He was passionately devoted
to Napoleon and unreasonably jealous of those

who attended upon the emperor in his exile. He
assisted Napoleon in writing his 'Memoires'
and was the author of 'La campagne de 1815*;

'Memoires pour servir a I'histoire de France
sous Napoleon' (1822-3) : ^Reputation de la

vie de Napoleon par Sir Walter Scott' (1827) ;

and a remarkable journal kept during his stay

at St. Helena, but which remained in MSS. till

i8g8. An English translation of selections from
the journal by Mrs. Elizabeth Latimer (q.v.)

appeared in 1903. The work is e.\ceedingly pro-

li-x, but of great value, since it records with the

minuteness of Pepys, or the precision of Bos-
well, the incidents of daily life and the conver-
sations of the fallen emperor. In no other work
can the personal side of Napoleon be so well

studied as in Gourgaud's journal. An entire

chapter is given to the emperor's criticisms on
his own action at Waterloo, and of equal interest

are his judgments concerning other great com-
manders from Cxsar's times to his own. His
opinions regarding English character are essen-

tially French in their character, and amusing
from their entire misconception of it. But in

this journal we are shown Napoleon's conver-
sation on almost every conceivable subject, in-

significant or important, and always with the

frankest egotism.

Gourgues, Dominique de, do-mc-nek de
goorg, French soldier and adventurer: b.

Mont-de-Marsan 1530; d. 1593. Captured by
the Spaniards in Italy, where he was serving in

the army of Marechal de Strozzi (1537), he was
condemned to the galleys and in 1559 his ship

was taken by the Turks ; the Turkish ship in

turn fell into the hands of the Knights of Malta,
who set him at liberty. After many voyages to

Africa and South America he signalized his

name by taking vengeance on the Spaniards of
Fort San Mateo, who under Menendez had mas-
sacred the Huguenots of Fort Caroline, Florida.

He razed Fort Mateo and killed in battle or
hanged every Spaniard he found there.

Goumey, Sir Goldworthy, English in-

ventor: b. Treator, England, 14 Feb. 1793; d.

Reeds, England. 28 Feb. 1875. His early studies

were in medicine, but he subsequently devoted
himself to chemistry. Among important in-

ventions by him are the oxyhydrogen blowpipe,
lime-magnesium and oil-gas lights, the high-
pressure steam jet, the tubular boiler, and steam
carriage. He was knighted in 1863.

Gout, a disease of comparative infrequency,
affecting for the most part the large joints of
the foot or knee, and accompanied by a de-

position in the joints of a salt of uric acid, not-

ably sodium urate. It is a disease that has
been observed for many centuries, and many
of the older classical writers have left descrip-

tions, jibes, and witticisms concerning it. Not-
withstanding an immense amount of study of
the many factors concerned with gout it remains
true that the real essentia! causes of the dis-

ease are unknown. Gout is found throughout
civilized communities, but it is no respecter of
persons, alike affecting the rich and the poor,
although it is more prevalent among the former.
Whether the afflicted are the "fag-ends" of pre-

viously well-to-do families is unknown. Gout
is thought to be much more common in England
and in Germany than it is in the United States,

and the few statistics available, while notoriously

unreliable, seem to bear out this belief. Some
observers believe that the disease is becoming
more frequent in the United States. On this

point, however, there are almost no reliable fig-

ures. It is a disease of middle years, and men
are more ofteti attacked than women.

The symptoms of gout may be grouped un-

der three general heads, acute gout, chronic gout,

and irregular gout. In acute gout there may
be premonitory twinges of pain in the small

joints of the hand or foot. These may be ac-

companied by dyspepsia, restlessness, and irri-

tability. The urine is usually diminished in

amount, is dark in color, and strong in odor.

On cooling, a greater deposit of brick-dust urates

occurs than is usual. This brick-dust sediment,

it should be borne in mind, occurs in practically

all healthy urine when cooled. It is not a sign

of disease, and quacks would starve if the

people did not believe their "brick-dust" hor-

rors. The gout attack frequently commences in

the middle of the night, or about 4 a.m., when
the temperature of the body is nearly at its

lowest point. There is excruciating pain in

some one of the joints of the body, usually of

the big toe. The pain is accompanied by swell-

ing, redness, and stiffness of the joint, and there

may be some constitutional disturbance with a

rise of temperature to 102° and 103° F. The
s}-mptoms may slowly subside during the day,

to recur with equal or diminished severity at a

24-hour interval. After 3, 4, or 6 days the swell-

ing and pain gradually gro\. less jnd in 8 or

ID days the patient may be well. Other joints

may be involved, and the attack may last only

a few days or may persist for tw-o weeks or

more. Occasionally there are accompanying
gastro-intestinal disturbances, with nausea, vom-
iting, diarrhoea, dyspnoea, and heart-depression.

If an acute attack is followed by other attacks,

a condition of chronic gout develops. The joints

become sore and remain swollen, and a larger

number of joints become involved in the reac-

tion. The joints no longer lose their swollen
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appearance, since deposits of urates take place in

the cartilages and in the ligaments, but become
further enlarged and distorted. These local col-

lections of urates are termed tophi, and they may
be found in other joints— in the hands, knees,

elbows, and even in the ear-cartilages. The fre-

Kjuent attacks of pain leave the patient much
There irritable. He is apt to be dyspeptic, sallow-

faced, and to show signs of disease in his heart

and blood vessels. Under the term irregular

gout have been grouped a veritable scrap-basket

assortment of symptoms w-hich different clini-

•cians have thought were undeveloped cases of

gout. By many authorities these irregular forms
of so-called "gouty diathesis" are taken "with
a grain of salt"

;
yet there is little doubt that a

number of more or less definite symptoms are

found in those who are moderately gouty which
may be attributed to this disease. These irreg-

ular forms are frequent in gouty families and
include certain forms of chronic eczema, attacks

of biliousness with marked constipation, etc.

Frequently there is a condition of arteriosclero-

sis (q.v.) with tendency to the development
of slight dropsy or other symptoms of disease of

the heart or kidneys. Nervous headaches or
migraine may be another heritage, although mi-
graine is such a common disturbance that its

presence proves little for anj' of the many
one-sided theories concerning it. Itching feet,

hands, or eyeballs, irritable bladder with small

quantities of acid, high-colored urine, are other

symptoms attributed to irregular gout. Occa-
sionally severe forms of eye-disease occur in

those thought to be gouty, to account for which
no other cause seems probable.

The cause of gout is really unknown. The
theories are as numerous as the sands of the

sea. A bad heredity is one of the most im-
portant factors, since from 50 to 60 per cent of

gouty patients have had it left to them by their

ancestors, one or two generations back. The
"boys seem more prone to this influence than
the girls. Advancing age plays some part, the

disease usually setting in before 50 years and
generally after 40, although in the markedly
hereditarj- forms the disease may come on much
earlier, especially in the irregular manifesta-
tions. Alcohol is perhaps the most important
contributor^' factor, those indulging in large

quantities of fermented liquors seeming to be
much more liable to contract the disease. Among
the poor it is chiefly in the ale and beer drinkers

that the disease is found. Overeating, lack of

exercise, and minor injuries to the feet are

also important causes of the development of

gout. As for the general theories to account
for the poisoning— for it seems like a poisoning
— all at best are pure hypotheses. Uric acid is

considered by many as the chief criminal, but

beyond the fact that there is an increased amount
•of uric acid found in the urine during an
attack, and deposits of a salt of uric acid in the

joints, there is no proof of its causative influence.

Many modern students believe this to be a purely

secondar>' condition, and not a primary one.

There is a marked increase in the metabolism of

nucleoproteids (q.v.) which in large measure
accounts for the increase in one of its products

of oxidation, uric acid. Clifford Allbutt has

well summed it up when he writes that we are

far from sure that gout may not be due to

some extrinsic element. The peculiar geography
of gout is in need of careful inquiry ; the effects
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of microbic infection of the kidney are unknown
in their relation to the precipitation of uric acid.

Again, some internal secretion may be at fault,

as in diabetes. "Till -ive know then whether
gout is a mere shortcoming in ordinary metabo-
lism, or a peculiar perversion of it, or a static

susceptibility of fibrous tissue, or a defect of
some enzj-me, or a perturbation of the nervous
system, or again some factor from without, it

appears we must confine the name of gout to the
uratic precipitations which are known, and which
can serve as a touchstone, and as to all other
vague 'acidities,' 'flatulencies,' 'megrims,' and
'biliousness' of -whatever occult kind, be con-
tent to treat them empirically, awaiting the re-
sults of the analysis of our nutritive life upon
which biochemistry is actively and hopefully
engaged." Summing up what is really known
about the patholog>' of the disease, it seems
established (i) that gout is a morbid condition,
of which the most striking phenomena are acute
attacks of arthritis (q.v.), which tend to recur
and are accompanied by redness, pain, and
oedema of the part; (2) that the affected joints
are found to be the seat of a deposit of urate
of sodium, which occurs first in the articular
cartilages and afterward infiltrates all the sur-
rounding structures; (3) that deposits of this

material may also be found in other parts, such
as the pinna of the ear. the bursa, etc.; (4) that
excess of uratic material may be demonstrated in

the blood of a gouty patient, the amount being
greatest before an acute attack, and least imme-
diately after one; (5) that the influence of hered-
ity in producing gout is undoubted ; and that
certain poisons, such as lead and malt liquors,
may induce an attack. In the same manner
our ignorance concerning the cause of gout
may be summed up by saying (i) that it is

not known how the excess of uratic matter is

brought about, whether it is due to an in-

creased intake with the food, to increased for-

mation in the body, or to deficient elimination
by the excretory organs; (2) that it is not
known whether the uratic excess is the cause
of the phenomena of the disease or is a mere
casual accompaniment of the perverted state

of nutrition; (3) that it is not known in the
case of arthritic attacks whether the deposit of
urate of soda is the cause or the effect of the
local inflammation ; in other words, that gout is

a disease the cause of which is not yet under-
stood.

The treatment, however, is on better foun-
dations. Here empiricism has taught the gen-
eral rule that most people eat and drink too
much and that temperance in all things is bene-
ficial in gout as in other experiences in life.

Treatment.— No routine line can be laid

down that can be adapted suitably to all cases.

Individualism— the treatment of the patient,

rather than the disease— is the prime feature.

The treatment for gout should include (l) the
medicinal treatment of the gouty paroxysm, in

acute gout; (2) the medicinal and dietetic treat-

ment of the sub-acute and chronic conditions,

and (3) the treatment of the affected joints,

with the object of removing, if possible, the for-

eign deposits.

The horizontal or slightly elevated position

for the limb, with a cradle to take off the weight
of the bed-clothes, warm packs, soothing lotions

such as the lead and opium wash, and an oil-silk
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covering constitute the main features in tlie local

treatment of an acute attack. Internally, col-

chicum, in dosage to be determined by the phy-

sician, is the best remedy. A brisk cathartic

aids the action of the colchicum, and a mild

diuretic may be combined to advantage— citrate

of potash, cider, lemonade, being reliable. The
pain and insomnia should be controlled by the

visiting practitioner. Opium in all its forms is

to be avoided. In the treatment of chronic

gout attention must be paid to diet. Malt liquors

are to be avoided, and the heavy wines, such as

port and burgundy. There is no good reason

why any particular form of food should be elim-

inated, but it is paramount that simplicity and
undereating rather than overeating should be

the rule. The so-called uric acid theory of gout

is a pathological hobgoblin. Copious drinking
of alkaline waters is of value— largely because

of the water. Potassium salts seem to be of

service. A bracing air, low humidity, absence

of cold east winds, constitute the chief climatic

conditions to be sought.

S.MiTH Ely Jelliffe,

Editor ^Journal of Mental and Nervous Dis-

eases.
''

Goutweed, or Goutwort, a species of wild
carrot {JEgopodium podagraria) introduced

from Europe, where in Elngland it is known as

masterwort, herb-gerard, and now a weed in

waste places along the Atlantic coast.

Gouverneur, goo'ver-ner, N. Y., village in

St. Lawrence County; on the Oswcgatchie
River, the Rome & W. R.R. ; about 40 miles

south of Ogdensburg. It has large marble
works ; the talc mines nearby are well developed,

and considerable iron ore is mined, and wood-
pulp is manufactured. It is in a good agri-

cultural region. Pop. 3,700.

Government is the term used to describe

the mechanism or ensemble of agencies through
which a body-politic formulates and executes

its will.

Gofcrnments de facto and de jure.— Since

they act only as the agents of the sovereign polit-

ical power, governmental agents in order legally

to exercise the functions of their offices, are

obliged to possess a delegation of powers from
the state they represent. In case they are not

able to produce a sufficient evidence of this

authorization, their acts are ultra vires, and as

such of no legal force, and they themselves are

subject to civil or criminal suit at the instance

of parties whose persons or property they may
have injured by their acts.

It not infrequently happens, however, that

persons claiming political authority, while able

to produce satisfactory evidence of their official

status and competence, do so by referring to

grants of power from a political sovereignty, the

legitimacy of which is not admitted by the par-

ties over whom their authority is attempted to be
exercised. It thus becomes necessary to dis-

tinguish between governments de facto {sed non
de jure) and governments de jure.

The terms de facto and dc jure are applic-

able to governments in a purely relative

sense. That is to say, which of the two
is properly descriptive of a given polit-

ical organization depends upon the point

of view of those who characterize it. Thus a

government is de jure as well as de facto when
it has been established by, claims to represent.

and is in fact guided by the will of a state the
legitimacy of which is recognized by the indi-

viduals over whom its control is e-xtended. It is

de facto but not de jure to any particular indi-

vidual when, though actually in existence and
able to e.xercise a certain amount of power, its

legal character is denied by that individual.

Thus in the case of an attempted revolution

;

from the standpoint of those who have re-

pudiated their allegiance to the old state,

refuse obedience to its government, and have
organized for themselves a new political ma-
chinery, the old government has but an actual

and not a legal existence, the new government
being the only one in their eyes possessing a

legal basis. Upon the other hand, from the

point of view of those who still support the

old state, the newly established government has-

but a de facto existence, the old government be-

ing conceived as the one legal organization.

Thus, during the .^Vmcrican Civil War, the exist-

ence of the southern Confederacy as a state

was never recognized by the United States nor
by foreign powers. The existence of a de facto

Confederate government was, however, admitted,,

and its soldiers recognized as belligerents. The
continued allegiance of its supporters to the

United States was, however, always asserted by
the United States, and no legal force of any sort

was ever ascribed, then, or after the end of the

war, to any of its acts. No formal treaty of

peace was entered into with the southern Con-
federacy, the surrender of its armies being re-

ceived simply as military acts, and its govern-

ment permitted to go out of actual existence

without any formal act to mark its demise.

The Ethical Right of Governments to E.vist.

— The concrete question as to the moral right

of a particular government to exist and to

coerce individuals, is often confused with the

abstract one as to the moral justification for

the existence of political restraint in general.

These two questions are, however, quite distinct,,

and are to be answered upon quite different

principles. So long as men's interests conflict,

or, at least, so long as they are conceived by
them to conflict, coercion of some sort must re-

sult, for the desires of all. under such circum-

stances, cannot be satisfied. Some will have
to give way to others, or all yield in

part. The force bringing about the final settle-

ment may be individual, social, political, or re-

ligious, but in any case restraint is applied and
the freedom of action of the individuals cori-

cerned correspondingly interfered with. This

being so, it is clear that the question as to the

ethical legitimacy of coercion by the state is.

not to be answered by viewing such coercion

as a restraint upon individuals who otherwise

would possess entire freedom of action. Rather

it is to be viewed as a control of individuals

who, but for the existence of political govern-

ment and law, would be subject to the compul-

sion of other forces. In other words, so long

as men's desires conflict there cannot properly

be raised the abstract question as to the right-

fulness of restraint humanly imposed, or even

the question as to its proper amount. The con-

flict of desires makes coercion inevitable, and

the extent of this conflict fixes its amount. The
onlv questions, therefore, that rightfully may
be raised are as to the form that the compulsion

shall assume, and the general principles that
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shall guide it. The justification, then, for the

existence of any particular political authority,

if justification there be, consists in the fact

that it furnishes a more intelligent, more bene-
ficial, more just, and less painful form of re-

straint than that which, in its absence, any other
force or forces would supply. A state and its

government is but an instrument humanly de-
vised for a people's good. It, therefore, has
to be justified by its works. There is, thus, no
theoretical difficulty in conceiving of a political

authority so corruptly and oppressively admin-
istered as to cause evils overbalancing those that

it prevents. In such a case, it has no ethical

right to be. Practically speaking, however, there
can be no question but that so grievous are the
inevitable evils of lawlessness and anarchy that
it is difficult to picture to oneself a political

regime so evil in its effects as to render prefer-

able to it a complete absence of political order.

To repeat, then, for the question so often
stated in the abstract form as that of the right
of the state to be, should be substituted that

as to the right of its government to be and to

exercise the functions that it does and to exer-
cise them in the manner that it does. As the
author of this article has elsewhere had occasion
to state it : "The right to be of the political

authority itself is not in issue, for, abstractly
considered, that is, as apart from any particu-

lar form of organization, or manner of oper-
ation, there is no basis upon which a judgment
may be founded. It is not until the state mani-
fests its power and authority that material is

afforded to which moral estimates may be ap-
plied."

The Doctrine of the "Consent of the Gov-
erned?^— We are now prepared to examine
the meaning and validity of that doctrine, pro-
mulgated in the Declaration of Independence,
and accepted as fundamental in American politi-

cal philosophy, according to which all govern-
ments "derive their just powers from the con-
sent of the governed."

Without stopping to consider what the found-
ers of the American Union probably meant by
this phrase, it may be here said that the prin-

ciple stated by it has a validity only in so far as
it is held to state or imply that all governments
should be so administered as to promote to as

high a degree as is possible the good of all

the governed ; and that, therefore, the governed
have at all times the moral right— though not
necessarily the legal right— to see to it that

this is done, and consequently the right, if there

be no better way, of overturning an existing

government and establishing in its place one
more likely to subserve their own general good.
Impliedly, then, the doctrine properly means that

every state should be so organized as to render

possible and easy the discovery of the best

interests of the governed. As, however, gener-

ally speaking, these best interests are most
certainly to be determined by the intelligent

wishes of those concerned, this means, in the

first place, that, so far as the state itself is

able to provide them, agencies should exist

for developing the intelligences of its citizens

and thus qualifying them to know their own
best interests ; in the second place that adequate
provision should be made for the free expression

by the people of their wishes ; and, finally,

in the third place, that sufficient guarantees

should exist that these wishes when made known
will be heeded by those in power.

That the foregoing requirements of an ethi-

cally defensible government may be satisfied,

it is necessary that all public officials shall be
held strictly responsible, politically and civilly,

for the manner in which they exercise the pow-
ers entrusted to them ; that freedom of speech
and press shall prevail ; that the rights to peti-

tion, to assemble peaceably, and to bear arms
shall exist; and that political privileges— the

suffrage and the right to be elected or appointed
to public office— shall be as widely extended
as the intelligence and morality of the citizens

will permit. Speaking negatively the doctrine

of the "consent of the governed" does not sup-

port the legal right, nor, except in extreme
cases, the moral right, of each individual citizen

to refuse obedience to particular laws which he
may consider unjust, nor at will to cast off his

allegiance to his state, nor to claim the suffrage

or public office as an abstract right.

The ethical right of one people forcibly to

subject another people to its political author-
ity, that is, to destroy the sovereignty
of its state and annex its territory, as,

for example, the right of the United States
to control the political destinies of the Fil-

ipinos, or of England to extend her authority
over the peoples of the South African
Republic (Transvaal), and the Orange Free
State, is a somewhat different question from that
of the right of a particular government to

exercise a control over its own citizens. There
is an exceedingly strong presumption not only
that a given people best knows its own inter-

ests and the means of advancing them, but that,

stimulated by the consciousness of national in-

dependence, it will develop its latent potentiali-

ties in a manner that it will not, or cannot, do
when subjected to an alien authority. But this

presumption, however strong, is one that may
be rebutted. It may be made sufficiently plain

that a people, because of a lack of intellectual

and moral development or a deficiency in nat-

ural ability and temperament, is not able either

to perceive its own best interests or so to govern
its conduct as to realize them when perceived,

or, in determining" upon its domestic or foreign
policies, to give sufficient weight to the moral
and legal rights of other states and their citi-

zens. The interests of civilization are superior
to those of any particular people. Judged from
this general standpoint, it may, therefore, often
happen that the forcible subjection of one peo-
ple to the political rule of another is justified.

This right of course appears most plainly in the
case of the subjection of an uncivilized people to

a civilized nation, but is not necessarily limited

to such a case. The continued unsatisfactory po-
litical conditions existing among many of the
peoples of South and Central America, of the
races inhabiting the Balkan Peninsula and of
the whole of the Turkish dominions certainly

furnishes to the other states of Europe and
America a very strong basis of right to interven-
tion. The language of Prof. J. W. Burgess is

hardly too strong when, after adverting to the
fact that it is in the interest of the world's best
civilization that law and order and the true
liberty consistent therewith shall reign every-
where upon the globe, he declares that "a state

or states, endowed with a capacity for political
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organization, may righteously assume sovcr-

eigntv over, and undertake to create order for,

a pol'itically incompetent population.

Classifications of Governments.— As many

different classifications of governments may be

made as there are characteristics of governments

suitable for selection as differentiating elements

or factors. The best known of these possible

classifications is the one that has come down

to us from ancient limes, which divides the

various kinds of political organization into three

main classes, according as the supreme political

control is in the hands of a single individual,

in which case the government is known as a

monarchy; in the hands of a few per.sons, when

it is described as an aristocracy ; or in the hands

of the general citizen populace, when it is

termed a democracy. A further, or suh-classi-

fication divides each of these three types into

normal and corrupt forms, the corrupt monarchy

being termed a tyranny, the corrupt aristocracy

an oligarchy, and the corrupt democracy an

ochlocracy or mobocracy. A still further sub-

division divides monarchies into elective and

hereditao' according to the source whence the

monarch derives his right to office; and into

absolute or limited (or constitutional) accordmg

as the monarch in the exercise of his authority,

is or is not, controlled by definite constitu-

tional principles and by the action of other

governmental officials selected by the people;

aristocracies into particular types according to

the principle, wealth, or birth, upon which mem-

bership in the ruling class is determined; and

democracies into direct and indirect according to

whether their people directly participate in the

control of the state or delegate the exercise ot

their sovereign powers to officials selected by

and responsible to themselves. In the latter

case the government is known as a represent-

ative democracy or republic. The Consti-

tution of the United States, without defining

the term, provides that: "The United States

shall guarantee to every State in this Lnion

a republican form of government." 1
he hed-

eral courts, though they have several times been

called upon to construe and apply this clause,

have never attempted directly to determine the

meaning of the term "republican form of gov-

ernment » The eminent constitutional jurist.

Judge Cooley, gives, however, the following

definition which has been generally accepted as

correctly expressing the meaning of the phrase

as employed in American law and American po-

litical thought:

By republican Rovernment, he says, is understood

a government by representatives chosen by the people,

tnd it contrasts on one side with a democracy, in wh.c

?he people or community as an organized whole w.eld

sovereign powers of government, and on the other

wTth the rGle of one man, as king, emperor, czar, or

Tultan or with that of one class of men. as an

Iristocracy. In strictness, a "P^^lican Eovernment ,s

by no means inconsistent with monarchical forms, lor

a king may be merely an hereditary or elective execu-

tive while the powers of legislation are left «cl"^'«ly

to L representative body freely chosen by the people

It is to be observed, however, that it is a republican

form of government that is to be guaranteed; and in

the light of the undoubted fact that by the Revolution

it was expected and intended to throw off monarchical

and aristocratic forms, there can be no question but

that by a republican form of government was intenilea

a government in which not only would the peoples

representatives make the laws, and their agents ad-

minister them, but the people would also, directly or

indircctlv, choose the executive. But it would by no

means /ollow that the whole body of the people, or

ov«n the whole body of adult or competent persons.

would be admitted to political privileges; and in an;-

republican .state, the law must determine the quahh-

cations for admission to the elective franchise

Another term, often used as synonymous

with democracy, is popular government. Strictly

speaking, however, this latter term should be

employed not to designate any distinct form

of political organization, but to describe any

government the actual administration of which

is to a considerable degree subject to the con-

trol of the people. A popular government is

thus, in effect, a free government and as such

is properly to be contrasted with a despotic gov-

ernment in which the will of the ruler or rulers

and not that of the ruled controls. It is in

this sense that we speak of the movement to-

ward popular government as having made great

strides in England and elsewhere during the

last 75 years, though monarchical forms have

still been retained.

So closely connected with the advance ot

popular government, as to be almost identified

with it, has been the development during the

last century of constitutional government. 1 hose

general principles, written or unvvrittcn, that

determined the governmental organization of a

state and fix the legal competences of its sev-

eral organs and officials, taken collectively, are

termed its constitution. In this sense every

state has a constitution, and its government may

le spoken of as constitutional. But in its stricter

and more usual sense, a constitutional govern-

ment is one in which the principles determining

its specific character, and the extent and mode of

exercise of its powers, are definitely determined,

and, in general, reduced to precise written

statement, and embodied in an instrument or

instruments which are not subject to abrogation

or amendment except according to certain spec-

ified formalities. Hy this means not only are

definiteness of authority, and responsibility of

those in power secured, but guaranties pro-

vided that existing political liberties shall not be

changed except under conditions which usually

include a popular assent directly or indirectly

given. The value of constitutional government

is thus usually but not necessarily that in it the

exercise or the direct control of sovereignty is

placed in the hands of the people. Its essential

feature is that the manner in which the sov-

ereign power is to be exercised by the state is

definitely determined. A constitutional govern-

ment, mav therefore, both in form and effect, be

but .slightly popular in character. In fine, then,

the difference between a constitutional and a

popular government is that in the former the

attempt is made to render the citizens secure

against arbitrary action on the part of their

rulers: in the latter, means exist for discover-

ing and enforcing the wishes of the governed.

The progress of popular government and of

constitutional government, has almost always

gone hand in hand, for the reason that it is but

natural that, once established in the effective

control of their states, the citizen bodies should

have sought to render their power secure by

the adoption of instruments of government that

might not be altered except under certain pre-

scribed conditions.

The truest tests of the excellence of all gov-

ernments are the facilities they afford for the

formation of an enlightened opinion of the peo-

ple upon matters of political importance and the

precise ascertainment of that "general will
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when formed, and the exactness with which the

poHcies it dictates arc carried out in practice.

The development of popular constitutional gov-
ernments means that these results are being
achieved to an increasing extent. As Prof.

Lester F. Ward has said : "Government is

becoming more and more the organ of social

consciousness, and more and more the servant
of the social will. Our Declaration of Inde-
pendence, which recites that government derives
its just powers from the consent of the gov-
erned, has already been outgrown. It is no
longer the consent, but the positively known
^will of the governed, from which government
now derives its powers."

A characteristic feature of almost all con-
stitutional governments is the existence of a
system of what have been called "checks and
balances." According to this system the several

functions of political rule are so distributed

among different organs of government that no
one of them is given sufficient power to assume
an autocratic, despotic control of the state.

Thus, in general, the making, the interpreting,

and the enforcing of laws are placed in different

hands. The executive is thus unable to take
legal action without the authorization of the
legislature, and the acts of both the legislature

and executive are subject to review m the

courts. Furthermore, the legislative body is

usually divided into two chambers, the approval
of both, together with that of the chief execu-
tive, being required for a valid act of legisla-

tion ; e.xecutive officials are often elected for

but short terms of office, and in case of non-
feasance or malfeasance of office are subject to

impeachment and summary removal from office,

and subject to civil and criminal suit for any
illegal conduct while in office. In the United
States of America the most powerful check of
all consists in the fact that the courts have the

power of declaring void all legislative acts in-

consistent with the provisions of the written

constitutions of the United States and of its

constituent commonwealths. In those European
states which possess written constitutions the

courts have not this power, the legislatures

being construed to be the judges as to the con-
stitutionality of their own acts.

Presidential and Parliamentary Governments.—-A very important classification of constitu-

tional governments is that which divides them
into Presidential and Parliamentary.

Presidential government, to accept the excel-

lent definition of Burgess, "is that form in which
the state, the sovereign, makes the executive
independent of the legislature, both in tenure
and prerogative, and furnishes him with suffi-

cient power to prevent the legislature from
trenching upon the sphere marked out by the
state as executive independence and preroga-
tive." Thus the governments of the United
States and of Germany are of this type. Upon
the other hand, "Parliamentary government is

that form in which the state confers upon the
legislature the complete control of the adminis-
tration of law. Under this form the legislature
originates the tenure of the real (though per-
haps not the nominal) executive, and terminates
it at pleasure ; and under this form the exercise
of no executive prerogative, in any sense and
manner unapproved by the legislature, can be
successfully undertaken." As further descriptive

of this parliamentary type it should be said that

this controlling power thus vested in the legis-

lature, almost inevitably tends to become con-
centrated in its more popular chamber. The
government of England best illustrates this

form of government. That of France may also

be placed in this category. Because the real

executive power in a parliamentary government
is almost always in the hands of a cabinet of
officials holding office only so long as they are
able to retain the support of the legislature,

this form of political rule is often spoken of as
Cabinet government.

The Sphere of Government.— The legal

power of a constitutional government at any
given time is determined by law. The sphere
of political control thus marked out includes
all those interests which the state has deter-
mined require public control. As we have
already learned, legally the state is omnipotent,
and therefore may subject to its regulation any
matter that it sees fit. Actually, however, con-
siderations of utility and expediency of course
control. Regarding the exercise of certain
powers, no opportunity for the employment of
discretion exists. In order to maintain itself

as a sovereign, independent body-politic, it is

absolutely necessary that the state should obtain
sufficient means, and exercise sufficient authority,
to protect itself against attacks from foreign
sources, and to maintain law and order, that is,

to protect persons and their property through-
out its own dominions. The powers, the exer-
cise of which is thus called for, may, therefore,
be termed "essential powers," and in the aggre-
gate they constitute the essential sphere of the
state. By some writers they are spoken of as
"police powers." German writers, however, it

should be said, use this term somewhat differ-

ently, designating as a "Police State" (Polizei-
staat) one that English and American writers
denominate a "Paternal State." The propriety
of the e.xercise by the political power of these
essential duties is not denied by any one except
the anarchist. Contrasted to these essential, or,

to use the adjective employed by President Wil-
son, the "constituent" functions of government,
which must be exercised by a state in one way
or another, are what may be called the non-
essential or ministrant functions which all

civilized states to a greater or less extent
exercise. The activities included in this class
are those performed by the state for the pro-
motion of the economic, physical, and moral
welfare of its people.

As not being absolutely essential to the very
existence of the state, there are many who
while admitting the necessity for, and the right-
fulness of, political control in matters of police
protection and national self-defense, assert that
the assumption by the state of a right thus
further to control the conduct of its citizens,

is an ethically unjustifiable interference with
their freedom, even though the aim of such
interference is to advance their own good. In
order to maintain this position, however, they
are obliged to fall back upon a doctrine of
"natural rights." the invalidity of which is now
all but universally recognized. Starting, as
from a premise, with the right of a particular
state or government to be, as determined by
the principles already laid down in this article,

the conclusion necessarily follows that, in each
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individual case, the question whether or not a
given matter, whatever its character, shall be

subjected to public control, is one the answer
to which should be determined wholly by ex-

pediency— construing of course expediency so

as to include moral as well as material consider-

ations. The arguments of those who urge the

establishment of a socialistic or communistic re-

gime are, therefore, not to be met by the simple
predication of an abstract individualistic, laisscc-

fairc doctrine, according to which an extension

of state activities beyond the mere maintenance
of order and national independence, is ethically

unjustified whatever the results to which it may
lead. The claims of socialists and communists,
in other words, may properly be rejected only by
showing that the actual results to which their

proposed politics, if adopted, would in all prob-
ability lead, would be ethically unjust, or eco-

nomically disastrous, or both.

This is not the proper place to discuss either

socialism or communism. This one observation
may be made, however, that the performance by
the state of non-essential duties is not, in very
many cases, a step toward socialism. The essen-

tial aim of socialism is to suppress competition.

When there is assumed by the state a function

which otherwise would certainly, or in all prob-
ability, not be performed at all, it can hardly be
said that the field of private initiative is thereby
lessened. Under the head of these non-essen-
tial, non-socialistic duties, may be grouped all

those state activities that are educative rather

than coercive, informative rather than control-

ling. Of this character, for instance, is almost all

of the work done in the Departments of Labor
and Commerce, and of Agriculture, the Bureau
of Education, the Fish Commission, and other
scientific bureaus of the United States govern-
ment.

As to what the actual sphere of government
in America and Europe is destined to become
within the next few years we. of course, can
only speculate. The probabilities, however,
would seem to be that we are to see a consider-
able extension of state activities in the sphere
of these non-essential, non-socialistic functions.

The movement in this direction has for some
time been very pronounced and is certainly one
not to be deprecated. In the field of socialistic

activities, namely, those the e.xercise of which
by the state almost necessarily involves a corre-

sponding diminution of the field of possible

private enterprise, the greatest extension of
public control within the immediate future will

in all probability be seen in the assumption of
the ownership and control by central and local

governments of the so-called natural monop-
olies, and in the regulation by law of privately

owned and managed industries in which the
interests of the genera! public have become pro-
nounced. Whether the movement toward in-

creased governmental control in this last respect
will proceed as rapidly as it has done during
recent years one cannot say. The observation
may be made, however, that, together with those
forces, which, born of the increasing com-
plexity of our social and economic life, tend
to make necessary an extension of the activities

of the state, there are other agencies the in-

fluence of which may be in the opposite di-

rection. Out of an increased intellectual en-
lightenment and a more widely diffused spirit of

altruism may easily arise both an increased
ability and a stronger disposition to solve social

and economic problems without a resort to the
coercion of law. See State.

\V. W. WiLLOUGHBY,
Johns Hopkins University.

Government by Injunction, a term used to
characterize the putluig down of strikes by
judicial power of laying injunctions. The first

direct interference of the national government
in labor troubles was the dissolution of the

great Pullman strike at Chicago in 1894, on the
ground that it interfered with the carrying of
United States mails. This was an executive •

act ; but the courts have since interfered in

cases where violence was making the transac-
tion of government business impossible, and
brought irresistible government power to bear.

Government Printing House, a large print-

ing establishment at Washington, D. C., con-
trolled and operated by the government for the
publication of congressional proceedings, de-
partment reports, scientific bulletins, etc. It is

considered the largest printing-office, public or
private, in the world. A new building was
erected in 1902 for its accommodation at a cost

of about $2,500,000. Its floor space represents a
total area of 14 acres. More than 4,000 per-

sons are employed in this establishment. The
cost of maintaining the establishment approxi-
mates $6,000,000 per year.

Government of the United States. See
United St.mes.

Governor, in the United States. The head
of an English trading corporation, as the East
India Company or the Bank of England, was
called the governor; hence it was natural to

give that title to the heads of the colonies which
grew out of them. These governors were elected

by the people in Connecticut and Rhode Island,

and down to 1686 in Massachusetts ; in the
crown colonies they were appointed by the sover-
eign, and in the proprietary colonies by the
proprietor. The name, from the long struggles
with the royal governors, had a disagreeable
sound in the public ear in many colonies ; and
when the Revolution swept these away, in sev-

eral cases they were replaced by councils, of

whom the president or chairman was really the

governor. Hence, in those times "President" of

a State was often used as a current though not
official title. Where and when a single execu-
tive was adopted, south of New York he was at

first usually chosen by the legislature. At pres-

ent, in most States the governor has a veto,

which may be overridden in all cases by a two
thirds vote of both Houses, and in some by a

bare majority. Sometimes he has the power of

granting pardons: in other cases he is one mem-
lier of a board of pardons. He sometimes ap-

points commissions and executive boards. He
is always commander-in-chief of the State

militia, and is obligated to assist local officers

in suppressing insurrections, and is empowered
to call on the President for help if necessary: in

turn, he is the President's chief agent in fur-

nishing men and supplies in case of national

war. .\\\A like the President, he sends a mes-
sage to the legislature at the beginning of each

session, recommending such legislation as he
wishes.
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Governor, a device which regulates the
admission of steam to a steam-engine, accord-
ing to the rate of motion. The intention is to

maintain uniform velocity, and any acceleration
•of speed above a given rate causes a valve to be
partially closed, diminishing the area of steam
passage. The favorite form of governor has a

pair of balls suspended from a vertical shaft, so
as to swing outward when the shaft is rotated.

The greater the speed the greater the centrifugal

force, and consequently the farther the balls de-

part from the axis of rotation ; the inclination of

the ball arms is made effective in working the

"valve. See Ste.\m-engine.

Governor's Island, a small fortified island

in New York Bay, south of the Battery, and at

the entrance to East River. It is separated from
Brooklyn by Buttermilk Channel. In 1621,

under the name of Nutten Island, it was a sta-

tion of the West India Company. Later it was
used as a residence by the colonial governors of

New York, hence its present name. Wouter
Van Twiller was the first governor (1637) to

use the island for a country residence. In 1708
it was in use as a quarantine station, and in

1784 Gov. George Clinton leased the island to a

company who used it for a summer resort and a

race-course. Lord Cornbury in 1702 and Gov.
Hardy in 1756 urged the erection of batteries

en the island : but no definite action was taken
until 1794, when there were rumors of a war
with France, the State of New York appro-
priated $250,000 for the erection of a fort and
•earthworks. The general government appro-
priated $31,117, and the money was expended for

the construction of Fort Jay in the centre of

the island. Other sums were used later in im-
proving the fort, but in 1801 the work ceased
until 1806-7, when from "an enclosed work of
earth and wood" the fort was improved and
faced with permanent masonry at a cost of

$30,000, and was named Fort Columbus, as at

present. The designs for Fort Columbus, also

Castle Williams, were made by Jonathan Wil-
liams, Lafayette's chief engineer of the army.
The plans called for 104 guns for Fort Colum-
lus and 100 guns for Castle Williams. The
latter fort e.xists to this day (1903) practically

as it was when completed in 181 1. Its area is

three fifths of a circle which is 200 feet in-

•diameter, and the walls are 40 feet high. In
1861-5 Castle Williams was used as a prison
for Confederates ; at one time there were as

many as 1,000 prisoners. After the War of

1812 a fortification called South Battery was
"built at a place to command Buttermilk Chan-
nel. Governor's Island is the army headquarters
of the Department of the East, a most important
military post, embracing the coast from Maine to

Florida and including Porto Rico. It has less

the look of war than many smaller forts, but it

has a garrison usually of three companies, and
it is used as a military prison, nearly all the

prisoners being deserters. A little church,

under the care of Trinity parish, Manhattan,
residences for the officers and some storage

places are the only buildings in addition to the

forts. At the beginning of the 17th century the

island was 1,500 feet long and 900 feet wide with
an elevation above high-water of 20 feet. Its

whole area then was 100 acres. The tide-waters

have washed away a large portion of the island,

and now (1903) the area is only 65 acres. The

War Department has begun the work of re-

claiming from the sea the land washed away.
It is expected that in 1904 or 1905 the island

will be restored to its former area. The need
of modern forts and better defensive equipment
on Governor's Island no longer e.xists since an
excellent system of fortifications has been estab-

lished at the entrance to The Narrows and
along the shores of Long Island Sound.

Governor's Island, a fortified island be-
longing to Suffolk County, Mass., in Boston
harbor. It is just north of the main ship-chan-
nel and of Castle Island. The fortifications

form part of the system of defense of Boston
harbor. Fort Winthrop, the keep or reduit, is

an enclosed quadrangular fort with open bar-

bette batteries.

Gow'er, John, English poet: b. probably
about 1330; d. London October 1408. But little

is known of his life save that he was rich and
well educated, did not marry till late in life,

and became blind about 1400. His tomb is still

to be seen in St. Saviour's, Southwark. He was
a personal friend of Chaucer, who, in dedicating
to him his 'Troilus and Cressida,* addresses him
as the "moral Gower" —^an epithet that has in-

dissolubly linked itself with his name. Gower
wrote three large works in as many languages

:

the 'Speculum Meditantis,' in French verse, not
now extant; the 'Vo.x Clamantis,' a tedious
poem in Latin elegiac verse, written 1382-4, de-
scribing the rising of the mob under Wat Tyler;
and the long poem entitled 'Confessio .A.mantis,'

written "in our English . . . for England's
sake," the date uncertain, but at least the poem
was in existence in 1392-3. There are e.xtant

also 50 French ballads, written by Gower in his

youth (Roxburghe Club, 1818).

'Confessio Amantis* consists of a prologue
and eight books, written in verses of eight syl-

lables, rhyming in pairs. The long prologue
gives a sombre account of the state of the
world at that time, and the poem opens by intro-

ducing the author himself in the character of an
unhappy lover. It ends with the lover's peti-

tion in a strophic poem addressed to Venus, her
judgment, and finally the lover's cure and abso-
lution. Without originality, narrative power,
pathos, or humor, Gower yet commands respect

for the laborious equality of his verse, and his

work remains a splendid monument of English.
The best edition is that by Pauli (1857). There
is a serviceable reprint by Henry Morlcy in his

'Carisbrooke Library' (1889).

Gower, Lord Ronald Sutherland, English
author and sculptor: b. 1845. He was the sec-

ond son of the 2d Duke and 20th Earl of

Sutherland. Educated at Trinity College, Cam-
bridge, he sat in Parliament for Sutherland, and
also became known as the sculptor of such
works as <The Old Guard at Waterloo,' and the
Shakespeare monument at Stratford-on-.A.von.

.•\mong his writings are: 'My Reminiscences'
(1883), a work of much interest: 'The Tower
of London' (1901) ; and 'Old Diaries.'

Gowrie (gow'rl) Conspiracy, an unex-
plained episode in Scottish history. On 5 Aug.
1600, James VI., afterward James I. of England,
came to Gowrie House, the residence of the
Earl of Gowrie, in the suburbs of Perth, having
been lured thither, according to one account, by
the report of a suspicious person there held in
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custody. After dining, the king was led aside

by Alexander Ruthvcn, younger brother of the

earl, and the king's attendants were told that

his majesty had left the castle. An attempt was
made by Ruthven, either to murder or to bind
the king, who struggled desperately and shouted
for help. His retinue coming to his rescue
slew Ruthven and Gowric. The motives of the

two brothers have been variously explained.

The current belief is that they intended to cap-
ture the king and either give him up to Eng-
land or administer the government in his name
in the interest of that country and in that of
the Scotch Presbyterian leaders. Others sup-
posed that their object was merely to avenge
the death of their father, who had been ex-
ecuted a few years previously. The heavy in-

debtedness of the king to Gowrie was another
cause of irritation. Gowrie House was de-
stroyed and the estates confiscated.

Goyanna, go-yan'na, Brazil, city in the
state of Pernambuco ; on the Goyanna River,

about 20 miles from the Atlantic. It is a ship-

ping port for sugar, dycwoods, cabinet woods,
and cotton. Pop. 5,000.

Goyaz, go-yaz', Brazil, a state completely
enclosed between the states of Maranhao,
Piauhy, Bahia, Minas Geraes, Sao Paulo, Matto
Grosso, and Para. Its area is estimated at

747,311 square kilometres, or, say, 287,714 square
miles: but, as a large part of the Araguaya-
Tocatins basin is unexplored, a precise state-

ment in regard to the extent of its territory can-
not be justified. The Goyaz plateau with the
Pyreneus Mountain range constitute the water-
shed which divides the basin of the Tocatins
and Araguaya rivers from the Sao Francisco
and Parana basins ; the headwaters of the Ara-
guaya and the Paraguay are near one another

;

and thus the point of divergence of great river-

systems is found within this state. The climate
of the plateau is excellent ; among the mountains
extremes of heat and cold are felt ; and large

districts are well adapted to agriculture. For-
ests extend along the river-courses, while the
elevated lands of the interior have only occa-
sional clusters of trees. The chief products are
tobacco, rubber, and cattle ; the gold and dia-

mond washings which at one time were sup-
posed to be important now yield very little. The
capital, Goyaz, formerly called Villa Boa. has
about 8,000 inhabitants. The population of the
state was given as 26o,,395 in 1901. but of that

number nearly all were Indians or Mestizos, the

civilized element being inconsiderable as yet.

The special interest attached to this state is due
to a circumstance which is mentioned in a
geographical sketch of Brazil (Washington
1901 : compiled by the Bureau of the American
Republics), in the following terms: "This state

enjoys a splendid climate, and has been selected
for the site of the future capital of the republic,

the constitution providing for its location on the

plateau of Goyaz. A special commission, at the
head of which is the director of the observatory
of Rio de Janeiro, has already marked the site

for the new capital, which is a space 14,400 kilo-

metres square on the Upper Tocatins, in the
Pyreneus range of mountains. It has an eleva-
tion of from 200 to 300 metres above the level

of the plateau and is drained by numerous
streams of pure water, being the centre of the
three hydrographic systems of Brazil. . . .

It is here, near the point of divergence of her
three great rivers, that Brazil wishes to establisb
the national capital." But the site thus selected
has no natural means of communication with the
Brazilian coast. The Tocatins-Araguaya is

navigable for only about one tenth of its entire
length ; its course is broken by falls and rapids,
and as it approaches the Gulf of the .Amazon it

becomes very shallow. Canals and railways
would be required in order to make the rivers
commercial highways; moreover the state is

without seaboard— is, indeed, far inland. The
isolation of the proposed capital suggests that
of Bogota. Marrio.v Wilcox,

Authority un Sf'aiilsli America.

Gracchus, Kr;'ik'us, Tiberius Sempronius.
and Gaius Sempronius, two Roman states-

men: b. about 1O3 B.C. and 159 B.C.; d. 133 ac.
and 121 B.C. In their attempt to obtain reforms
favorable to the commons, they awakened pop-
ular commotions of which they themselves be-
came the victims. Tiberius served under the
command of his brother-in-law, the younger
Scipio, at the siege of Carthage, and was
the first man to mount the walls. He was
subsequently quKStor to the consul Mancinus,
who at that lime waged war against the Xuman-
tines in Spain. After the defeat of Mancinus,
he concluded a treaty with the Numantines,
which, without being disgraceful to the Romans,
secured to the Nuniantincs their independence.
This treaty, however, was opposed by tlie aristo-

cratic party and repudiated by the senate.

Tiberius, nevertheless, upheld by the populace,
in 133 B.C. was elected tribune of the plebs, and
sought to reform the condition of the poorer
citizens who were without land, and. since the
great estates of the wealthy were cultivated by
slaves, also largely without employment. He
endeavored to attain his object by the revival of
the Licinian Rogations of 367. It had been
decreed, on the proposition of the tribune, Licin-

ius Stolo, "that no one should possess more
than 500 acres (jugcra, each 28.000 square feet)

of the public domain (agcr /'iihlicus). and that

the overplus should be equally divided among
the plebeians." This law, which was now-
called the Gracchan, the Sempronian, or
by way of eminence the agrarian law, he re-

vived, but with the introduction of several

softening clauses. The proposition of Tiberius
Gracchus was met with the most determined
opposition by the ruling party. To counteract
his plans the senate gained over one of the
tribunes, ^larcus Octavius ; and when Tiberius,

after having, according to custom, exposed his
law 19 days to the public view, proceeded to-

take the votes of the assembled people upon it,

Octavius interposed w'ith his veto, and thus
seemed at once to have defeated the whole
undertaking. Tiberius now exerted all the pre-

rogative of his office, sealed up the treasury, and
forbade all the authorities the discharge of their

several offices. He saw, however, that this was
of no service to his plan. He therefore took a
step till then unheard of in Roman history. At
the next assembly of the people he obtained the

expulsion of Octavius from office, as faithless to-

the cause of the people. The bill was thus

passed, and a committee consisting of Tiberius

himself, his brother Gaius, and his father-in-law

Appius Claudius appointed to carry out its

various provisions. All the difficulties which
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stood in the way of the law now appeared in

their full light. Even the preparatory business
of ascertaining which was the public land, and
which private property, was found to have its

full share. Outcries and complaints were made
from every part of Italy. When June of the
following year came on, in which the tribunes
for the next year were to be elected, Tiberius,

who had endeavored to regain the favor of the
people by some new propositions, offered him-
self again as a candidate for the office. The
aristocrats used every effort to prevent his elec-

tion, and the ferment in Rome was carried to the
highest pitch. One election day went by with-
out any election being made. On the next a
vast multitude beset the forum, and the senate
assembled in the neighboring Temple of Faith
(Fides). Tiberius strove in vain to speak, and
was killed in the tumult which followed. The
place of the murdered Tiberius was filled by
Licinius Crassus, father-in-law of Gains Grac-
chus : and on his death Carbo, Fulvius Flaccus,
and Gains Gracchus constituted the committee
appointed for the enforcement of the law.

In this way the parties had struggled with
varying success, when, in 123 B.C., the younger
Gracchus, who, as quxstor, had been with the
army in Sardinia, obtained the tribuneship.
With more various and shining talents than
his brother, he united a stormy eloquence, which
carried away his hearers. In the discharge of
his office as tribune he first of all renewed his
brother's law, which had meanwhile fallen into
disuse, and revenged his memory by expelling
many of his most violent enemies from the city.

At the same time he carried through a law "that
every month corn should be sold to the poor at
a low fixed rate," and by another law effected
some alleviations in the rigor of the militarj-

service, and ensured for the soldiers clothing,
besides their pay. The people were animated
with an unlimited enthusiasm for their favorite

;

his enemies were terrified and weakened ; hence
he obtained the renewal of his office for the fol-

lowing year with ease. His attempt to intro-

duce 300 knights into the senate failed ; but on
the other hand, at his proposal the administra-
tion of justice was taken from the senate and
transferred to the equestrian order. This gave
rise to a new political power in the Roman com-
monwealth, which, holding a station inter-

mediate between the senate and the people, had
a most powerful influence in its subsequent his-

tory. The senate now resorted to a new but
sure means of destroying Gaius. Livius Drusus,
a tribune gained over to their interests, had the
art to withdraw the affections of the populace
from Gaius by making greater promises to
them, and thus obtained a superior popularity
for himself and the senate. Hence it resulted
that Gaius did not obtain a third tribuneship,
and Opimius, one of his bitterest enemies, was
chosen to the consulate. In the ensuing civil

disturbances Gaius was killed at his request
by his slave.

Grace, William Russell, American mer-
chant : b. Queenstown. Cork. Ireland, 10 May
1832; d. New York 21 March 1904. In 1846
he worked his way on a sailing vessel to

New York; in 1850 went to Callao, Peru,
where he became a clerk in the shipping office

of Bryce & Company, and later partner in

the firm, which eventually assumed the style of

Grace Brothers & Company. He organized the
firm of W. R. Grace & Company, now the lead-

ing American house in the South and Central
American trade, with main offices at New York,
and branches at London, San Francisco, Lima,
Callao, Valparaiso, Santiago, and Concepcion.
In 1891 he also established the New York and
Pacific Steamship Company. He was Demo-
cratic mayor of New York in 1881-2 and 1885-6.

His philanthropies were numerous, including the
gift of one fourth the cargo of the U. S. S.

Constellation, despatched to the aid of the Irish

famine sufferers of 1880; and large sums for the
building and maintenance of the Grace Institute,

established by him in 1897 at New York for the

instruction of women in domestic arts and
sciences, trades, and occupations. He became a
member of the American Museum of Natural
History and the American Geographical Society,

and organized and was elected president of the
Nicaraguan canal syndicate, an organization of
capital for securing to the United States con-
trol of the waterway.

Grace of God, an expression borrowed
from St. Paul's writings. The Apostle fre-

quently employs the term grace in the sense of
a gift which enables those who have it to do
what they could not do without it. In common
parlance we use such expressions as the "gift of
music," the "gift of poetry," as belonging to one
who might acquire many accomplishments, but
could never acquire what is meant by a gift for
anything. St. Paul, speaking of his own con-
version, his calling to the apostolate, and his

many labors, says : "By the grace of God I am
what I am." Again he addresses his followers
in these words : "By grace are ye saved ; not of
j'ourselves, it is the gift of God."

The Church of England and the Protestant
Episcopal Church in the United States teach
that grace is the assistance given by God to
those who believe in Him, so that they may
please Him and keep His commandments. All
the Reformed Churches agree on this point and
they also agree that no man can do good works
"as God hath willed and commanded them to be
done" (39 Articles), that is, from a right motive
and in a religious spirit of devotion, without the
grace of God. They also teach that the prin-

cipal means of grace is prayer, and study of the
Scriptures, which latter make a man "thoroughly
furnished unto all good works" (l Tim. iii. 17).

To these means of grace the Catechism in the
Book of Common Prayer adds the two sacra-

ments, of Baptism and of the Lord's Supper,
which are not only means of grace, but also
"outward and visible signs* and "pledges' of
the grace received by those who participate in

them. The following is the doctrine of the Ro-
man Catholic Church regarding grace, which
that Church has made plain by dogmatic defini-

tions. As defined by the eminent Roman Cath-
olic theologian, Perrone, grace is "that gratuitous
inward aid (auxilium) which God affords to
fallen man through Christ's merits, to enable
him to perform supernatural acts, so that he
may attain justification and persevere therein"
(Prselect. Theol., c. de Gratia). The Roman
Catholic Church's doctrine of grace is opposed
on one side to the teachings of Pelagius. wha
denied the necessity of grace, and on the other
to the teachings of those who held that without
grace every act of man is a sin, and specifically



GRACES— GRADY

that "the constancy of Socrates, the continence
of Xenocrates . . . must be regarded, not as

virtues but as vices" (Melanc. Loci Theol.)
;

and tliat "from man's corrupt nature proceeds
naught that is not worthy of condemnation"
(damnabile: Inst. i. 2). Roman CathoHc doc-
trine holds the middle ground between these
extremes. As against the Pelagians the Roman
Catholic Church teaches that for all acts con-
ducive to salvation (salularcs) the inner grace
of the Holy Spirit is necessary (Cone. Trid.
Sess. VI., can. ii. 3). As against Melanc-
thon, Baius, and the Janscnists, the same Church
teaches that fallen man, before he receives the
gift or grace of faith, can perform acts that are
morally good. Further, the Roman Catholic
Church, in opposition to the teaching of Calvin,
teaches that a man once justified may fall from
that state. Again, the Roman Catholic Church
teaches that in all his acts conducive to salva-
tion (salutaribtis) man is free; in other words,
grace imposes on man no necessity.

The Council of Trent in Can. iv. of Sess.
VI., thus defines the Roman Catholic doctrine of
the freedom of man's will while co-operating with
grace : "If one shall say that man's free will,

moved and stirred by God, co-operates not, by
giving assent to God so inciting and calling,

toward disposing and fitting himself for grace of
justification; or that he cannot, if he wishes, dis-

sent ; but that like some lifeless thing he cannot
do anything at all and is wholly passive : be he
anathema." The Roman Catholic Church fur-
ther teaches that the state of grace and holiness
in which man was constituted in Paradise was
supernatural, something; added to the perfection
of his human nature ; in contradiction to those
who teach that this state was in the same sense
natural to him as any of his mental or bodily
faculties. In consistency with this view such
teachers hold that in his fall Adam lost all power
and faculty for doing any good act, and that
whatever he did was sin.

Graces (Greek, Charlies, translated by the
Romans Gratia-}, the goddesses of grace, from
whom, according to Pindar, comes everything
beautiful and agreeable, through whom alone
man becomes wise and glorious. According to

Hesiod, and most poets and mythologists, Zeus
was their father, and Eurynome their mother.
Hesiod gives them the names of Agtaia (bril-

liancy), Thalia (the blooming), and Eufhrosyiw
(mirth). Homer mentions them in the 'Iliad' as
handmaids of Hera (Juno), but in the 'Odyssey'
as those of Aphrodite. He conceived them as

forming a numerous troop of attendant god-
desses, whose office it was to render happy the
days of the immortals. Later poets considered
them as allegorical images. They not only im-
prove corporeal charms, they have an influence
also upon music, eloquence, poetry, and other
arts ; and the execution of acts of benevolence
and gratitude is likewise superintended by them.
In the earliest times the statues of the Graces
represented clothed forms ; at a later period they
were represented as nude. They had many
temples in Greece, partly dedicated to them
alone, partly in common with other deities, par-
ticularly Aphrodite, the Muses, Eros, Hermes,
and Apollo. Their festivals were called in

Greece Charisia. It was customary to swear by
the Graces, and libations of wine were offered
them at meals. The most celebrated Graces of

modern sculpture are those of Canova and
Thorwaldscn.

Gradientia, gra-di-en'shi-a. See Urodela.

Gradual (Lat. Gradtialc), in the liturgy of
the Roman Catholic Church, an antiphon which
is sung by the choir or recited by the celebrant
of the Mass, immediately after the intoning or
the reading of the Epistle (first lesson). The
gradual nearly always consists of two or three
verses from the Psalms, suggestive of thoughts
pertinent to the oflice of the day. Thus the
gradual for the festival of Holy Innocents (28
December) is from the 123d Psalm (in the Eng-
lish Bible 124th) : "Our soul is escaped even
as a bird out of the snare of the fowler : the
snare is broken and we are delivered ; our help
standeth in the name of the Lord who made
heaven and earth." Graduate or Liber Gradualls
is also the name of a service-book of the Latin
Church's liturgy : it takes its name from the
gradual as just explained, and contains all

the graduals for the Sundays and festivals of
the entire year, for the use of the choir.

Graduation Act, of 4 Aug. 1854, "An Act
to Gradually Reduce the Price of the Public
Lands to .•\ctual Settlers." All public lands
which had been in the market for 10 years and
upward prior to the passage of the act wxre to
be sold for $1 per acre; all 15 years, 75 cents;
all 20 years, 50 cents ; all 25 years, 25 cents ; all

30 years, i2!/2 cents— except United States
reservations, grants to States for railroad pur-
poses, or mineral lands held at over $1.25 per
acre. No one was to have over 320 acres in-

cluding lands previously taken up.

Gra'dy, Henry Woodfin, American jour-
nalist and orator: b. Athens, Ga., 24 May 1850;
d. Atlanta, Ga., 23 Dec. 1889. He was graduated
from the University of Georgia in 1868, studied
at the University of Virginia in 1868-70, began
his journalistic career with contributions to the
Atlanta Constitution, and for that journal in

1870 described a press tour of Georgia and the
resources and possibilities of the State. At
Rome. Ga., he edited the Courier, and later

established and edited the unsuccessful Dally
Commercial. In 1871 he became Georgia cor-
respondent of the New York Herald, and in the

same year purchased an interest in the Herald
of Atlanta, publication of which was suspended
in 1876. He then established the Courier, which
did not long continue, and in 1880 bought a
quarter interest in the Constitution, of which
paper he remained until his death editor and
part owner. He was an able journalist, writing
for the New York Herald some noteworthy let-

ters, including an account of the Hamburg riots

in South Carolina; and while editor of the Con-
stitution, publishing in its columns vivid de-
scriptions of the Charleston earthquake, and in

various magazines articles on the condition and
promise of the South. He also became locally

known for his oratory, largely through his lec-

ture, 'Just Human,' given at Atlanta. In 1886,

at the annual banquet of the New England
Society in New York, he made a distinguished

address on 'The New South,* which was widely
printed and at once gave him a national prom-
inence. Other well-known speeches by him
were one on prohibition at Atlanta in 1887, one
at the Texas State Fair in Dallas in 1888, and
his final and greatest eflfort, 'The Future of the
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Negro > (December 1889), before the Merchants'

Association of Boston. Grady was the first to

-present to the North the views of the more en-

hghtened portion of the reconstructed South,

—

its belief that the "struggle between the States

was war and not rebellion," but at the same
time its readiness to identify itself with the

united progress of the nation. His eloquent

services in this behalf were of much importance.

He aided in the establishment of the Confeder-

ate Veterans' Home, the election of Gen. J. B.

Cordon as governor of the State, and the organ-

ization of the Atlanta expositions of 1887 and
1889. He declined public office, but was fre-

quently mentioned for nomination to the United
States' Senate. Consult the 'Life,* by Lee

(1896).

Graebner, greb'ner, August L., .American
Lutheran theologian: b. Frankentrost, Mich., 10

July 1849. He studied at Concordia College

(Ft. Wayne, Ind.) and the Concordia Theolog-
ical Seminary (St. Louis, Mo.), was ordained

to the Lutheran ministry in 1878, and was pro-

fessor of theolog>' in the Lutheran Theological

Seminary from 1878-87. In 1887 he became
professor of theologj' in Concordia College (St.

Louis). His writings include theological works
in German; and in English: 'Life of Luther'

(1883) ; 'Life of John Sebastian Bach' (1885) ;

'Outlines of Doctrinal Theology' (1898); and
other volumes.

Graffiti, graf-fe'te, the name given by
archaeologists to the rude designs and inscrip-

tions of popular origin drawn or engraved with

the style upon the walls of ancient towns and
buildings, particularly of Rome and Pompeii.
Many of these are valuable for the light they

throw on popular habits and modes of thought,

and the illustrations they often in consequence
afford of ancient authors. Graffiti have been
found in Greece and Egypt. Some are traced

with chalk or plaster, but the majority are

scratched on stone or plaster with the stilus,

which helps to account for their preservation.

Those in Pompeii are found in the Latin, Greek,
and Oscan languages, showing that the ancient

language of Campania was still extant among a

portion of the populace. The inscriptions are

most frequently amatory or humorous, some-
times malicious or obscene. In Rome they occur
frequently in the catacombs, particularly of Sta.

Agnese and San Calisto. Many of these are

by Christians, some by Pagans, in ridicule of

Christianity. See Graphitology.

Graft'age, the process and practice (origin

unknown) of propagating plants by the inser-

tion in one of a bud (stock) or twig (scion) of

another. It also includes the discussion of all

questions relating thereto. The stock may be a

complete plant, as in peach budding, or only

a part, in which case it may be either a root or a

stem part. In some instances (inarching, see

below) both plants may have roots. Since the

process is dependent upon the coalescence of

the cambium (q.y.) of stock and scion the first

essentia! is to make these two surfaces abut ; the

second is to check evaporation from the cut sur-

faces.

The many scores of styles of graftage fall

naturally into three main groups

:

I. Inarching, or grafting by approach, the

uniting of two plants before the severance of

the scion from the plant upon which it grows.
After union the scion is severed below the point

of contact and the parts of the stock above this

point are removed. The method is rarely prac-

tised except with subjects hard to graft by more
popular methods and for correcting defects of

form, such as Y-crotches in fruit trees, a living

brace being formed between the two arms.

Since it is the only graftage found in nature, it

is supposed to be the progenitor of modern
methods.

2. Budding or bud-grafting, the inserting of

a single bud beneath the bark of the stock or in

some cases (for example, annular or ring bud-
ding) in the place of a piece of bark removod.
It is always practised upon small stocks prefer-

ably under two years old and always when the

bark readily separates from the wood as in

spring or late summer. Since spring is a very

busy season in nurseries, budding is practically

all done during summer. The universally pop-
ular method is the shield, so-called from the

shape of the scion. It is practically the only

method employed in propagating the stone

fruits—-peaches, plums, etc. The seedling

stocks, which are usually not less than one
fourth inch in diameter, are stripped of their

leaves close to the ground, are cut through the

bark twice on the shady side, the cuts forming
a T, the bark lifted gently with the specially

formed ivory knife-handle, and the bud in-

serted and tied with raffia, bast, or cotton. A
small portion of the bark and a little of the leaf

stalk accompany the bud, the latter to act as a

handle. In about two weeks, if the bud has
taken, the binding is cut on the side opposite the

bud to prevent "strangulation." In case of a
failure other attempts are made. No visible

growth occurs during that season, but in the

spring the bud should become a shoot and the

original top of the seedling stock should then be

cut a few inches above the union, and later,

when the union is firm this stub is cut off short.

At the close of that season the tree is ready for

sale.

3. Grafting proper, the inserting of a twig
into a stock. The methods under this head-
ing may be divided according to the maturity of

the scion whether dormant or growing, and also

as to the position the graft occupies, whether
upon the root, the crown, the stem or the

branches. By far the largest amount of graft-

ing is done with dormant wood, and probably
upon roots, though grafting upon the branches
is widely popular. In whip-grafting, which is

the one most practised with roots, especially in

the nursery propagation of apples and pears and
performed in early winter, the seedling roots are
specially grown and are as nearly the size of
the scions as possible. Both stock and scion are
formed alike, two cuts being made, one rather

long, diagonally across, and the other parallel

with the direction of growth, thus forming a
sort of tongue. The tongue of each is then
fitted into the slot of the other, the pieces

wrapped with waxed string, and stored in a
moist, cool place until spring, when they are
planted in the nursery. Usually they are sold
after two seasons' growth.

Cleft-grafting is most frequently used upon
parts of trees above ground or with grapes just

below the surface. The stock is sawed across
at right angles to the direction of growth, split
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with a knife and held open with a weilgi; until

the twigs (scions) bearing two or three bnds
and whittled to a wedge form below are in-

serted, one at each end of the slit. Tile wedge
is then removed and the wounded surfaces

waxed. This method is practised most upon
stocks too large for whip-grafting, limbs even
as large as three inches in diameter being some-
times used. As a rule small stocks give more
satisfactory results. The method is imiversally

employed to change long-established trees to

other varieties.

Some other frequently employed methods
are: (l) Bridgc-grafling. which is used for

saving young trees that have been girdled by
mice or rabbits or otherwise deprived of their

bark. The edges of the injured surface are
trimmed above and below, and scions, with
wedge-shaped ends, are fitted beneath the bark
at each of tlicse points. The whole is then cov-
ered with wax. Any sprouts that appear are

rubbed off so as to force all growth into the

stem. The scions soon unite upon their sides

as well as to the original trunk. (2) I'niccr-

grafting, which is widely used in greenhouses,
consists in inserting a scion upon the side of the

stock, binding and protecting it from the air.

The method is practised with both ripened and
immature wood.

Protection from the air is gained in bud-
ding by bringing the bark of the stock in close

contact with the scion and by bandages ; in graft-

ing, by applying a bunch of damp moss (a
greenhouse practice) or covering of grafting
wax, grafting clay, etc. (outdoor practice). One
of the most popular waxes is made as follows

:

Melt and thoroughly mix together 3 pounds of
mutton tallow, 5 of beeswax, and 10 of resin

;

pour into cold water and work with the hands
until the color of pulled molasses taffy. .Xpply

closely while warm enough to spread readily by
pressure of the hand. For use in whifi-srafliiig

balls of woolen yarn are soaked in melted wax
and wound around the grafts. Soft waxes are

less useful, since they are likely to melt on
warm days and in warm climates. No horticul-

tural practice except that of cuttage can com-
pare with graftage in extent of usage and ap-

parent necessity. Like cuttage, its strong points

are ease and certainty of operation, mainte-
nance of a variety "true to type" with the compar-
atively rare exceptions of hud variation, and the

modifications which it permits in the habits of

plants. Some of the more important of these

last are dwarfing, produced by grafting a strong
growing scion upon a small growing stock, as

pear upon quince ; hastening or increasing

fruitfulness, as when scions from bearing wood
are top-grafted or budded upon young estab-

lished trees already in the orchard ; to counter-
act injuries (see bridge-grafting above) : to

change poor or unproductive trees into useful

ones (see cleft-grafting above) ; to make possi-

ble the growing of certain trees upon uncon-
genial soils, as peaches budded upon plum stocks

for heavy soils and plums upon peach stocks for

light soils, etc.

Much popular misconception exists as to the

limits of grafting. In many instances the possi-

bilities have been found wholly within the indi-

vidual species: that is. various different but re-

lated species fail to unite and grow. Generally,
however, the limits are within the genus ; for
example, plums, peaches, cherries, apricots, etc..

readily thrive upon one another. Again there are-

a few instances of different genera which unite,,

as among cacti. Genera are, however, arbitrary,,

man-made groups. Permanent unions between
oaks and roses, grapes, and pears, and similar

widely separated plants have not been reported

by reputable horticulturists. Consult: Bailey,

'Cyclopedia of American Horticulture' ( New
York 1900-2); id., 'Nurserv Book' (id. i8g6) ;

Fuller, 'Propagation of Plants' (id. 1887);
Baltet, 'L'.'Xrt de Greffcr,' and its English
translation, 'Budding and Grafting.'

Grafton, Charles Chapman, .Vmerican
Protestant Episcopal bishop: b. Boston u .\pril

1830. After a course in law at Harvard, he
studied divinity and was ordained priest in 1858.

He was rector of the Church of tlie .Xdvcnt,

Boston, 1872-88, and in 1889 was consecrated
bishop of Fond du Lac. His writings include-
'Plain Suggestions for a Reverent Celebration
of the Holy Communion.'

Grafton, Mass., town in Worcester
County ; on the New York, N. H. & H., and the
Boston & A. R.R.'s ; about 6 miles southeast of
Worcester and 9 miles northwest of .Milford

In 1728 the first permanent white settlement was
made, and the town was incorporated in 17.35.

As early as 1660 John Eliot (q.v.) established

here a settlement of Indians whom he had con-
verted. The manufactures are cotton goods,
threads, boxes, boots and shoes, emery, and
underclothing. Pop. (1900) 4,869.

Grafton, N. Dak., city, countj'-seat of
Walsh County; on the Park River, the Great
N., and the Northern P. R.R.'s; 15 miles west of
the Red River of the North. It is in the great
wheat region, and is the trade centre of Walsh
County. It has grain elevators, flour-mills, and
cattle-yards, and manufactures farming imple-
ments. It is the seat of the State Institute for

the Feebleminded. Pop. (1900) 2,378.

Grafton, W. Va., city and county-seat of
Taylor County, located in the northern part of
the State. 100 miles southeast of Wheeling, and
on the Tygart Valley River, and the Baltimore
& O. R.R. The city is the terminus of four
branches of the Baltimore and O. R.R.. and
owes its importance to the establishment of the

Baltimore & O. R.R. machine shops. It also
has flour and planing mills, a wooden pump fac-

tory, foundries, cigar and glass factories, and is

also engaged in mining and agriculture. There
are eight churches, public and parochial schools^

.

and five banks, with a combined capital of $310,-

000, and there are tw-o weekly papers published.

A national cemetery is within the city limits

containing 1.261 graves, 600 of which are name-
less. Municipal affairs are administered by a
mayor and council of eight members, elected for

two years. Tlie city owns its waterworks and
electric lighting plant. It was founded in 1854,

incorporated in 1856, and received its charter as

a city in 1899. The population are mainly Eng-
lish and German. Pop. (1900) 5,650.

A. J. Wilkinson.

Graham, gra'am. Charles Kinnaird, Amer-
ican civil engineer: b. New York 3 June 1824: d.

Lakewood. N. J., 15 April 1889. He entered the

navy in 1841. during the Mexican war served

with the Gulf squadron, after study of engineer-

ing was appointed constructing engineer of the
Brooklyn navy-yard, whose great dry-dock and
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landing-ways were built by him. At the out-

break of the Civil War he volunteered in the
Federal army, and during the War he was twice
-wounded at Gettysburg and there taken pris-

oner; commanded the gunboat flotilla in Gen.
Butler's expedition up the James River, and was
Ijrevetted major-general of volunteers (1865).
He was successively chief-engineer of the New
York dock department in 1S73-5, surveyor of the

port in 1878-83, and naval officer in 1883-5.

Graham, Isabella (Marshall), American
educator and philanthropist : b. Lanarkshire,
Scotland, 29 July 1742; d. New York 27 July
1814. From 1774 she was a teacher in Scotland,
where, in Edinburgh, she inaugurated the work
which led to the organization of the Society for

-the Relief of the Destitute Sick. In 1789 she
removed to New York, and there for several

years conducted a successful school. Her
philanthropies were many, and were particularly

in the interests of education, religious and secu-

lar. She founded in 1814 the Society for the

Promotion of Industry Among the Poor.

Graham, James Duncan, American topo-
graphical engineer : b. Prince William County,
Va., 4 April 1799; d. Boston 28 Dec. 1865.

Graduated from the United States Military

Academy in 1817, he entered the corps of topo-
graphical engineers, in which he attained

major's rank in 1838, was astronomer to the

survey which determined the boundary line be-

tween the United States and the republic of
Texas (1839-40), and later United States

astronomer in the joint survey of the boundary
between the United States and the British

provinces. In the determination also of the

boundary between the United States and Mex-
ico he held a similar post. Subsequently he
directed harbor improvements in the lakes of
the North and Northwest, in which he was the

f.rst to detect the presence of a lunar tide, and
was superintending engineer of the Boston
harbor sea-walls and of repairs in various har-
bor-works along the Atlantic coast.

Graham, John, Viscount Dundee, com-
Tnonly called Cl.werhouse, Scottish com-
mander : b. near Dundee, Scotland ; d. Killie-

crankie 17 July 1689. He went abroad and
•entered the service, first of France and after-

ward of Holland, but returned to Scotland
in 1677, where he was appointed captain of a
troop of horse raised to enforce compliance
with the establishment of Episcopacy. He dis-

tinguished himself by an unscrupulous zeal in

this service, and waged an exterminating war
against conventicles. The Covenanters were
driven to resistance, and a body of them de-
feated Claverhouse at Drumclog on i June 1679.
The Duke of Monmouth, however, defeated the
insurgents at Bothwell Brig on 22 June, and
Claverhouse was then sent into the west of
Scotland with absolute power, and exercised it

in such a manner as to lead to the belief that
in addition to the persecuting policy of his

superiors he was actuated by personal revenge.
The more terrible he made himself to the

Covenanters the more acceptable his career was
to the government. In November 1688. after

'William had landed, he received from James in

London the titles of Lord Graham of Claver-
Tiouse and Viscount Dundee. When the king
fled he retired to the north, followed, by order
of the Convention, by Gen. Mackay. Claver-

house was joined by some of the Highland
chiefs occupying Perth, and finally encountered
Mackay in the pass of Killiecrankie, whom he
defeated, but was killed in the battle. Attempts
have been made by Sir Walter Scott and others

to throw a halo of sentimentality and heroism
around his character ; but it is clear that he was
the willing instrument of a cruel government,
and had himself little sentiment or softness in

his nature. See Napier, 'Memorials and Let-
ters of John Graham of Claverhouse' (1859-62) ;

Mowbray Morris, 'Claverhouse' (1887).

Graham, Sylvester, American reformer: b.

Suffield, Conn., 1794; d. 1851. He studied at

Amherst College, was ordained to the ministry
of the Presbyterian Church about 1826, and be-
came known as a lecturer on temperance and
dietetics. His proposed cure for alcoholism
was based upon a vegetarian diet. The article

of food made of unsifted wheat flour and known
as Graham bread was introduced by him into

general use. His writings include: 'Bread and
Bread-Making,' and the 'Graham Lectures on
the Science of Human Life' (1839).

Graham, Thomas, D.C.L., Scottish chem-
ist : b. Glasgow 21 Dec. 1805 ; d. London 16 Sept.

1869. He was educated at the University of
Glasgow, and in 1828 communicated to the
Royal Society of Edinburgh the results of ex-
periments on the absorption of vapors by
liquids. In 1831 he laid before the Royal So-
ciety of Edinburgh the result of a series of ex-
periments on 10 dififerent gases, from which he
arrived at the conclusion that gases tend to

dififuse inversely as the square root of their

specific gravities, a conclusion which has been
received as the law of the diffusion of gases. In
1837 he was elected professor of chemistry in

the University of London, and soon afterward
was appointed assayer to the mint. In 1840 he
received the gold medal of the Royal Society,

and the next year was chosen first president of
the Chemical Society, which he had assisted in

founding. He now began to be employed as
consulting chemist in various mercantile and
public undertakings, and it was by his recom-
mendation that wood-spirit, or methylic alcohol,

was used to render spirits sold free of duty for

trade or scientific purposes unfit for consumption
as a beverage. In 1846 he assisted in fotmding
the Cavendish Society, of which he was elected

president, an office he retained till the close of
his life. At the same time he was engaged in

investigations on the diffusion of liquids, and
was the earliest to fully develop that theory.

He made many other important discoveries, and
was the author of 'Elements of Chemistry'
(1837) and various professional papers.

Graham, 'William Alexander, American
politician: b. Lincoln County, N. C 5 Sept.

1804: d. Saratoga Springs, N. Y., 11 Aug. 1875.

He was graduated from the University of North
Carolina in 1824, was admitted to the bar in

1826, and entered practice at Hillsboro. From
1833 he was repeatedly elected to the House of
Commons, of which in 1839-40 he was speaker.
In 1840-3 he was in the United States Senate,
in 1844 and 1846 was elected Whig governor of
North Carolina, declined a third term, and in

1850-2 was secretary of the navy, in which
capacity he organized Perry's expedition to

Japan. Though at first opposed to secession,

he later identified his fortunes with those of
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his State, and in 1864 took his scat in the Sen-

ate of the Confederacy. Subsequent to the war
he was an executor of the Peabody fund for

the promotion of education in the South, and

a member of the commission for settlement of

the undetermined boundary hne between Vir-

ginia and Maryland.

Graham Land, a tract of land in the Ant-
arctic; discovered in 1832 by Bisco, master of

a British sealer. In l8y4 Larsen, a Norwegian,
reported the discovery of a continent, one por-

tion of which he named King Oscar II. Land
and another part Foyne Land. Both proved to

be on the coast of Graham Land. The Belgian

expedition of 1897-8 explored the west coast,

and gave it the name of Palmer Land, in honor
of Nathan Palmer, an American sealer, who
discovered this coast in 1818. Capt. James Cook
(q.v.) reported, in 1774, finding land in the Ant-
arctic, but not a continent.

Grail, The Holy. The cup or bowl from
which Christ drank at the L;ist Supper. The
liistory of the grail as given in most romances
is substantially as follows : After the Last Sup-
per the cup came into the possession of Joseph
of Arimatlica, who caught in it some of the

blood that flowed from the wounds of the cru-

cified Saviour. Being miraculously conveyed to

England to escape persecution, he carried the

precious vessel with him. Throughout his life

it furnished him with food and drink, and with

spiritual sustenance as well ; and at his death

he charged his successor to guard it faithfully.

It was handed down from generation to genera-

tion, the Fisher King being a descendant of

Joseph. This vessel is the grail. According
to other versions, the grail chooses its own
knights. It possesses miraculous properties, and
at times is instinct with divine life. To dis-

cover its abiding-place and become one of its

guardians is the ambition of good and valiant

men, but only the pure in heart may find it.

One form of the legend represents three of

Arthur's knights, Galaliad, Perceval, and Bors,

as being blessed with a sight of the holy relic.

Galahad is said to have had it in his possession,

who at his death transferred it to Perceval, and
after the death of the latter the cup was taken

up into heaven. Students of folk-lore connect

Perceval of the Christian legend with the Sieg-

fried of early German literature and Celtic

mythology, but the account of a sacred spear

and bowl, as given in the grail romances, ap-

pears to be mainly of Christian legendary origin,

and to be based upon the lives of saints and cer-

tain apocryphal books of the New Testament,
principally the Gospel of Nicodemus. It is prob-

able that the Perceval story was familiar, in one
or more of its many different forms, to the peo-

ple ^f western Britain, before their conversion

tJ Christianity. When the French romancers
cf the I2th century began to develop the grail

idea,— the idea of a sacramental symbol, dwell-

ing among men but discoverable only by the

brave and pure,— they wove into their narrations

tales of chivalry, mysterious adventures, and
h'gends of folk-lore. Chrestien de Troyes, who
vas possibly the first writer from whom a grail

romance has come down to us, was evidently
intending to fuse certain elements of the grail

r.r^ Perceval legends. He began his work about
1189, but died without completing it. Chrestien's

poem was taken up by several other French

writers after his death. An introduction was
fitted to it, in which a violent attempt was made
to reconcile the Christian and heathen ele-

ments. Many thousands of lines were also

added, by various hands, in the early years of

the ijlh century. Meanwhile, probably before
the end of the 12th century, Robert de Borron
had written, in Old French verse, a trilogy,.

^Joseph,' 'Merlin,' "Perceval,* of which the

•Joseph' and part of the 'Merlin' have been
preserved. It was he especially who gave to all

the material a Christian character. 'I'here

are also later prose adaptations of his work.
Great difficulty is occasioned by our ignor-

ance of where to place the French prose

romance, the 'Queste del Saint Graal,' gen-
erally attributed to Walter Map, or Mapes^
and another, the 'Grand Saint Graal,' often ac-

credited to Borron. In these the Christian sym-
bolizing tendency is strong, and the story of
Perceval is buried under many complicated talcs

of knight-errantry. They were, however, prob-
ably written before 1204. The 'Queste' hav-
ing been one of the romances followed by Malory
in his 'Morte Arthure,' the Galahad story has
had a marked inllucnce upon later literature.

There are several other members of the early

cycle of grail romances, but only one is of great

importance,— the 'ParzivaP of Wolfram von
Eschenbach. The 'Parzival' is his magnum
opus. It is also the finest narrative poem of
which the authorship is known, between the era

of classical antiquity and the 'Divine Comedy'
of Dante. Furthermore, it is the most com-
plete, and virtually the final, medieval handling
of the two great themes which are involved \n

the legend of the holy grail, and which Wolf-
ram more thoroughly blends than any other poet.

During the ne.xt 250 years it was the mission

of the legend of the holy grail to be the spirit-

ualizing tributary of a broader stream of liter-

ature, the full current of Arthurian romance.
It then remained in obscurity until the 19th

century. }ilodcrn English and German poets in

reviving the story of the grail, have been moved
by the same moral earnestness as Wolfram von
Eschenbach, and by the same desire to show
the way to seekers after the spiritual life. The
best-known of the many modern embodi-
ments of this legend are Tennyson's 'Holy
Grail' and the text of Wagner's musical drama
'Parsifal.'

Bibliography.— Baring - Gould. 'Curious
Myths of the Middle .\ges' ; Birch-Hirschfcid,

'Die Sage vom Gral' ; Furnival, 'La Queste del

Saint Graal'; Gurteen, 'The Arthurian Epic'

(1895); Hucher, <Le Saint Graal' (Paris

1875-9) : Heinzel, 'Ueber die franzosischen

Gral-romane' (Vienna 1891); Nutt, 'Studies

on the Legend of the Holy Grail' ;
Rhys,

'Studies in the Arthurian Legend'; Paris (G.)

'La littcrature Francjaise au moyen age' (2d

ed. Paris 1890).

Grain, any cereal cultivated on account of

its seed for the production of meal or flour. All

kinds of grain contain nutritious particles of a

similar character, although they vary, both in

their quantity and in their mixture, in various

grains. These elements are: (i) Gluten, which

aff^ords the strongest nourishment for the ani-

mal body. (2) Fecula or starch, which is very

nutritious, although not so much so as gluten,

which, however, it seems to render more di-
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gestible. (3) A sweet mucilage, which is more
nutritious than starch, but is small in quantity,

and renders the grain liable to the vinous and
acetous fermentation. (4) A digestible, aro-

matic substance contained in the hulls, which
consist of a fibrous matter. (5) Moisture,
which is predominant even in the driest grain,

and increases the weight of the mass, although
it lessens the specific gravity ; it affords no
nourishment, hastens the decomposition of all

kinds of grain, if they are not kept very dry,

and influences germination. See articles under
names of different cereals.

Grain Elevator, a structure equipped with
elevating machinery for the purpose of loading,

storing, and cleaning grain which is subsequently
unloaded directly into railway cars, canal boats,

or grain-carrying vessels for transportation.

It consists of a rectangular building or
"house," surmounted by a smaller structure

called the "cupola." The house is divided
into a series of deep storage bins, while
the cupola contains the machinery for oper-
ating the "elevator leg," the turnhead spouts,

the garners, the weighing machines, and the
cleaning machinery. It is usually constructed of
timber with brick outside walls for the house,
and corrugated sheet iron for the roof and walls

Sectional Diagram of Grain Elevator.

of the cupola. Many elevators, practically

fireproof, are built with solid brick walls
enclosing steel bins surmounted by steel framed
cupolas roofed with terra-cotta or sheet iron,

while the bins of some of the European struc-
tures are made of steel skeletons embedded in

concrete. In the United States further protec-
tion is obtained by housing the steel storage
bins and the operating machinery in separate
fireproof buildings, the grain being handled be-
tween them by a system of pneumatic conveyors.

The elevator leg consists of a framing the

foot of which extends below the floors of the

bins, while its head reaches to the topmost
story of the cupola. Within this franking a belt

conveyor, made up of several thicknesses of
canvas and sheet rubber, usually 36 inches wide
and three quarters of an inch tliick, is operated
by steam power. The belt, which is of the end-
less type and carries a series of metallic buck-
ets, passes over two pulleys, one at the foot
and the other at the head of the leg and lifts

the grain to the turnhead spouts in the cupola.

Unloading and storing is accomplished as

follows : The grain-laden cars are usually

lun up along the side of the building so
that eadi car is placed directly under an
elevator leg. Two men in each car. operat-
ing shovels by ropes from a steam-driven
shovel shaft, shovel the grain into the pits of
the elevator leg, and thus fill the buckets of the
conveyor, which, operating continuously, carries

it up to the cupola, where the buckets are tipped
over automatically and their contents dis-

charged into the turnhead spouts. From these
the grain passes by gravity into the garners,
thence into the hoppers of the weighing ma-
chines, which are usually gauged exactly for 100
pounds, thence to the cleaners if desirable, and
finally through a system of spouts to the storage
bins.

When used for unloading grain from ships
to railway cars the elevator legs are placed out-
side the house and their feet lowered into the
hold of the vessel through the hatchways. The
conveyors carrj' the grain to the turnhead spouts
from which it passes to the storage bins, and
thence through the floor valves of the bins to
the cars placed beneath them. Under such con-
ditions they are called "marine elevators," and
when the arrangement is mounted on a barge
or float to permit of its being moved from
place to place, it is commonly known as a
"floating elevator."

To unload grain from an elevator into the

grain-carrying vessels of the Great Lakes, the

vessel is made fast alongside of the house, and
its hatches being removed, the grain is poured
by gravity in a perfect torrent into its hold
through great spouts which extend to the

hatchways from the floor valves of the bins.

The discharging capacity of these spouts ranges
from 12,000 to 60,000 bushels per hour, and load
vessels of the greatest capacity in two or three
hours.

The loading and storing capacities of indi-

vidual elevators vary greatly according to their

location. Innumerable small structures capable
of handling only a few thousands of bushels
each are located along the lines of railway
traversing the grain-bearing regions of the
Western States : but those at the large centres
of flour rrranufacture and grain transportation,

such as Minneapolis, Duluth. and Chicago, are
of mammoth proportions, witli individual ca-

pacities ranging from 500.000 to 5.OCO.000

bushels. One of the medium sized elevators

at Duluth is 285 feet long, 85 feet wide,

and 150 feet high. Nine belt conveyors
driven by a 200 horse-power steam engine
lift the grain to a height of 145 feet to

the turnhead spouts. Each belt carries 125

buckets having a capacity of one peck each, so
that the total load at any working instant is

about 270 bushels or 15.000 pounds, represent-

ing an unloading capacity of 12,000 bushels per
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lioiir. The sforaRc bins are eacli 60 feet deep

by 20 X 10 feet cross section, witli a capacity of

12,000 cubic feet, tlnis giving the elevator a total

storing capacity of 1,500,000 bushels.

Tlie cost and rendering of elevator service

is fixed and regulated by different conditions

in the different States. In Illinois the eleva-

tors are compelled to receive and store, up to

their full capacity and without discrimination,

all the grain brought to them for that purpose,

provided it is free from disease or other im-
purities. The maximum charge allowed for

this service is ij^j cents per bushel for the first

10 days or any portion thereof, and '4 cent

per bushel for each subsequent lo-day interval.

The elevators at each of the three cities men-
tioned have a total capacity of about 35,000,000
bushels, and each group handles about 70,000,000
bushels of grain annually.

WlI-LIAM MOREY, Jr., C.E.,

Consulting Ciz-il and Mechanical Eng^ineer, Nctv
York City.

Grain, Handling and Transportation of.

The methods of handling the grain prcnlucc<l in

the Northwest, the various stages through which
it passes from the field to the consumer, the

means and appliances employed and incidentally

the volume of grain handled, and the cost and
method of transportation are important factors

in the agricultural development of the Great
West.

The States of Minnesota and the Dakntas are

the spring wheat States, producing the bulk of

that incomparable variety in tlic United States.

The process of seeding and harvesting is much
the same with the small farmer with his 160

acres as the large one with his thousands of

acres. Both use similar machinery, differing

only in the amount used. It is a self-evident

fact that in the production of grain and the

manufacture of flour, as well as in all other

, manufacturing industries, the profit depends in

a very large degree upon the volume of business

done. The tendency in all lines has been to

cheapen the cost by increasing the volume.
Minnesota and the Dakotas produce a yearly

average of 133,000.000 bushels of wheat, 55,000,-

000 bushels of corn, 87,000,000 bushels of oats,

1,600,000 bushels of rye, and 22.000,000 bushels of

Darley. At most towns in these spring wheat
States, along the lines of railroads are small ele-

vators, to which the farmer takes his grain either

to sell, store, or ship, according to his inclination

or ability. These elevators receive the grain for

storage or for shipment to the primary or semi-

terminal elevators at ^linneapolis or Duluth.

Well-informed farmers and dealers estimate the

cost of production of a bushel of wheat to be

from 40 to 45 cents. The average cost nf trans-

ferring the grain from the farm or initial point

of shipment to either Minneapolis or Duluth
(rates being about the same) is about 10 cents

per bushel. The charges for storing grain at

these points are about three fourths nf a cent

per bushel for the first 15 days, including clean-

ing.

The average yearly receipts of wheat in

round numbers at Minneapolis for the last 12

years were 73.000,000 bushels, of which about

54.000.000 bushels were manufactured into flour.

The elevator capacity at Minneapolis is 36,000.000

bushels.

State Inspection.— In Minnesota the State in-

spection of grain is accomplished by well-quali-

fied men having a technical knowledge of thei'"

work and experienced as wxll, under rules pre-
scribed by the Stale Board of Appeals. The
board of inspection is composed of six members,
three of whom are located at Minneapolis and
three at Duluth. If the inspector's report is not
satisfactory to the buyer or seller, the aggrieved
party can appeal to the Appeal Board, whose de-
cision is final. The mode of inspection is as

follows : The first step of the inspector is to go
with the sealer, who opens the car, breaking tlie

railroad seal for the inspector, who enters the

car, and takes several samples of grain by prob-
ing to the bottom of a car in several places

with an instrument provided for that purpose.
From these samples he mixes and makes a gen-
eral sample, from which his report as to grade
under the rules is made. The car is then re

sealed with a State seal, the railroad seal num-
ber and the seal number substituted by the State

having been duly recorded by the sealer.

U'eigliing.— After the cars of grain have been
transferred to the elevators, the grain doors are
removed, which allows the grain to fall into pits

under the cars. The assistant weighers take the

number and initial of the car, see that no grain

is left in the car and that the shipment has been
elevated to the scale floor at the top of the ele-

vator. The grain is then carefully weighed and
distributed to the different storage bins of the

elevator and, after cleaning, is ready for .ship-

ment eastward. The charge for inspecting and
weighing a car of grain is 50 cents. The record

of every car inspected and weighed is carefully"

preserved by the two departments, each of which
gives to every owner or agent a certificate of

grade and weight. These certificates form the

basis of settlement of the consignor with the con-

signee, the freight bills of the railroad companies
and supply the necessary information to the

grain registrar, whose duties will be more clearly

defined hereafter. The State employs a scale

expert, W'hose duty it is to examine and test the

scales used at Minneapolis and Duluth, to see

that they are in perfect condition at all times.

Crain Rcgistratinii.— In those elevators

termed regular, under the rules of the exchanges
at Minneapolis an<l Duluth, great care is used to

prevent any irregularities as to grade and quan-

tity. After the grain has been inspected and
wei.ghcd as before described, and the elevators

have reported to the State registrar, he issues

certificates which show the name of the elevator,

tlie date the grain was received, the number and
initial of the car, the number of bushels and the

grade. These receipts must be returned to the t

registrar and canceled before the grain can be

shipped. The registered receipts are mainly used

as collateral upon which to obtain money at the

banks, and are considered and approximate as

nearly to perfect securities as any found in the

West. Many years of experience have proven

that this standard of securities has been very

high and safe.

Duluth as a Senii-tcniiinal Point.— Duluth is

a primary or semi-terminal market, the same as

Minneapolis. The system of inspection, weigh-

ing and registration is identically the same; but

Duluth. being the point where rails and water

meet, and being Minnesota's only lake port, the

method of shipment of grain is different from
that at Minneapolis. The elevator capacity at
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-Duluth is 34,000,000 bushels, the average receipts

of wheat for past 12 years being in round num-
bers 62,000,000 bushels, of which some 8,000,000
bushels are manufactured into flour at the

Duluth-Superior mills. The balance is mostly
consumed in eastern markets, although some
years a miliion bushels have been exported.

Water Transportation.— On the Great Lakes
large steel freighters carry the products of the
prairie farms of the West at greater reduced cost

than in j-ears past. The evolution is from the

little lOO-ton steam-barge of 30 years ago to the

10,000-ton steamer of to-day, and it frequently
happens that vessels loading at the elevators at

the head of the Lakes, take at one load all the

grain grown on a whole township of land.

The question of cheap transportation east-

ward of the varied and enormous products of

the Northwest has been the subject of congres-

sional legislation for many years ; and that it

was wisely considered bj- that body is evidenced
by the governmental appropriations of over

$10,000,000 since 1881 for the purpose of building

locks, widening and deepening canals and im-
proving tile channel through the river at Sault

Ste. Marie. That the full benefit of the improve-
ments at the "Soo" be fully realized to the end
that vessels might load to their full capacity, an
appropriation was made a few years ago of

$3,130,000 for deepening the channels in the

joint harbor of Duluth and Superior, to 20
feet, thus enabling vessels trading between Du-
luth and Buffalo to load to that depth. The
benefit of this is shown by the fact that the aver-

age size of vessels trading at the head of Lake
Superior has grown from 336 tons in 1885 to

1,940 tons in 1902. With economy in production
by the aid of improved labor-saving machinery,
and larger and better vessels operated at less

sums proportionately, it is no wonder that the

cost of seeding and harvesting the grain and
transporting it to the seaboard has been reduced
to the minimum.

Loss in Transit.— The average loss per 1,000

bushels of wheat in transfer from Duluth or

Chicago to Buffalo in 1902 was 14 pounds, or

about one peck for each 1,000 bushels, showing
that the weighing of grain by the large elevators

has been reduced to a science. Quick despatch at

the Duluth elevators during the season of large

receipts is proverbial and it is frequently the

case that some of these large vessels load at the

rate of 60,000 bushels per hour. The average
freight rates on grain from Duluth to Buffalo

for the last six years has been 22 mills per

bushel. From Buffalo to New York the rates

for the same period have averaged about three

and one third cents.

With closer trade relations with Canada by
removing the duty on wheat, the amount of

grain that would find its way cast via the Great

Lakes would be greatly augmented. About 75
per cent of the grain going east by water from
Duluth. goes to Buft'alo, 11 per cent -to Chicago

and Lake Erie ports, and 14 per cent to Canadian
ports. H. B. Moore.

Secretary Duluth Board of Trade.

Grain Insects. Stored grain, corn, nuts,

and the like, are frequently infested and injured

by various insects. About 40 kinds of weevils

(q.v.) lay their eggs upon dry grain, and their

grubs bore into and devour the kernel, so that

when they are numerous great damage may
Vol. 7—48

ensue. It has been estimated that the annual loss

in the United States from this cause alone is

about $40,000,000. The most important of these

pests are the granary-weevil (Calandra gra-

naria) and the rice-weevil (C. oryea). The for-

mer is wingless, evidence that it was domesti-
cated ages ago. It multiplies so rapidly, devel-

oping from egg to adult in about si.x weeks, that

five or six generations might be produced an-
nually in a warm temperature. The rice-weevil

has well-developed wings, which it seldom uses,

showing a strong tendency to become wingless
in time. Much injury to stored grain is also

caused by other beetles, particularly by three

species {Silvanus surinamensis, Cathartus
gemellatus and C. advena), but they usually fol-

low the attacks of other insects. The cadelle

{Tenebroides mauritanicus) is to be included
in this category, as it has a pernicious habit of
gnawing into kernels of grain and destroying
the embryo or germ. Great harm in granaries

is done also by small moths related to the

clothes-moth, whose caterpillars bind the grains
together, forming clots, which both spoil the
edible quality of the cereal, and clog mill ma-
chinery. The most familiar of these is the
European Sitoiroga cerealella, often called An-
goumois grain-moth, but known as "fly-

weevil" in the southern States, where it is so
prevalent that grain can nowhere be stored for

a long time. Another imported grain-moth,
troublesome in the United States since about
1890, is Ephestia ki'thinella; and a third {Tinea
granella), is especially harmful to wheat in Eu-
rope, but not prevalent in America. Injury by
the Angoumois grain-moth and the rice-wccvil,

which obtain entrance to the grain in the fields,

can be largely prevented by early harvesting and
by threshing as soon as possible. The standard
remedy for all grain insects, however, is bi-

sulphid of carbon, applied at the rate of one or
two ounces to every hundred pounds of infested

grain, which is effective in proportion to the

tight closing of the bins. Exposure should last

as long as possible, unless the seed is desired

for planting, when an exposure of 24 hours
is sufficient and will not detract from the ger-

minating power. In buildings that cannot be
tightly closed a larger quantity of the insecticide

must be used, and repetition of treatment is

necessary in warm weather at intervals of six

weeks or more. Frequent stirring about of the

grain is helpful against these insects; and
granaries whenever emptied should be thor-

oughly cleaned and whitewashed. See Flour
.\XD Me.\l In'sects.

Grain-poisoning. See Ergotism.

Graining, (i) In leather manufacture, the
process of rubbing leather with a board to raise

the grain. The leather having been shaved to

a thickness at the beam, and daubed, is hung
up to dry, and is then folded, grain side in, and
rubbed on the flesh side with a pommel or
crippler to give the leather a granular appear-
ance and render it supple. The hide is then
extended and rubbed on the grain side. This is

termed bruising. Also a process for giving
markings to the surface of leather to imitate the

wrinkled appearance of morocco, hog-skin, and
some other leathers.

(2) In painting, the imitation of the natural

grain of wood by means of tools. Combs,
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brushes, rollers, and the corner of a folded rag
are used in making the various patterns.

(3) In lithography, a mode of giving a cer-

tain texture to the face of a stone. One stone is

laid on another with a quantity of sifted sand
of a given fineness, and by a peculiar oscillation

and gradual progression the surface is cut into

a set of fine prominences more or less deep and
distant, according to the character of the work
to be placed on the stone.

Grakle, grak'I, the name of several kinds
of birds. In the United States the blackbirds
(especially the larger ones) of the family
Ictcrida. (See Blackbird.) In India and east-

ward a myna (q.v.) or some related bird for-

merly classified in the miscellaneous group
Gracula.

Gramines, gra-min'e-e. See Grasses.

Grammar, in its widest sense is the science
of language, treating of the words of which
language is composed, and their mutual relations

when combined in a sentence for the expression

of thought. Universal grammar is the science

of verbal expression throughout all languages

;

comparative grammar studies the words and
grammatical forms of a group of kindred lan-

guages— the Aryan group, for example ; a par-

ticular grammar deals with the words and
grammatical forms of a single language. But
the study of words, their meanings, their origins

and their histories may be regarded as belonging
to lexicography rather than to grammar proper:
the proper field of grammar would then be the

study of the methods by which the relations

between words in a sentence and between sen-

tence and sentence are determined. The English
language as it exists differs in important respects

from the Germanic dialects from which it is

sprung: it has lost great part of its native

vocabulary and has taken to itself a very consid-

erable portion of the vocabulary of Latin, either

direct from that language or through the French.
And its mode of expressing the relations between
words has been immensely simplified by elimi-

nating the inflexions which in those early dia-

lects were very numerous. The grammatical
rules which regulated English speech in the sev-

eral stages of its development became antiquated
as the change proceeded, and now English is less

under control of grammatical rules than perhaps
any of the other languages of culture.

Here comes into view the important difference
which exists between the languages which ex-
press by inflexions the mutual relations of words
in a sentence, and the languages which indicate
those relations merely by the position of the
words. English is the type of a language almost
without inflexions : Latin is an example of one
that abounds in inflexions. English has but one
case inflexion of nouns, the s of the possessive
case; and an objective case inflexion of pro-
nouns : he, him ; they, them ; who, whom, etc.

As Marsh observes (Lectures on the English
Language, 393) this inflected possessive of nouns
expresses in modern English almost exclusively
the notion of property or appurtenance and
applies to persons or to animated creatures

:

hence we say "a man's hand," "a horse's hoof,*
but not "the house's roof." Though the Ger-
manic dialects from which English is sprung had
inflexions of adjectives, both for gender and
number, no trace of them now remains in Eng-

lish. In Latin, nouns, pronouns, adjectives,

verbs, all have numerous inflexions to denote
all manner of relations between the words of a
sentence. An adjective is of the gender of the
noun to which it belongs : Good man is bonus
vir, good girl, bona [>uclla, and these two phrases
are in the nominative case plural boni viri,

bona puclla. Declinable parts of speech in

Latin have six cases in singular and plural, viz.

:

nominative, genitive, dative, accusative, vocative,

ablative. The verb in English has but two in-

flections, the d or ed of the past indefinite or
prxterite, as, sail, sailed, and the participial

inflexion ing. But the Latin verb has four
modes, indicative, subjunctive, imperative, infin-

itive, also present and future participles and the
two forms called "supines" : all these in the
active voice, and all constituting inflexions. The
tenses, each with a distinctive inflexion for the
three per.sons and for singular and plural are
the present, imperfect, perfect, pluperfect, fu-

ture, and future-perfect : not all of these tenses
run through all the modes. In the passive voice
the perfect, pluperfect, and future-perfect are not
inflexional.

English being practically uninflected, position
in the sentence determines the mutual relations

of the words. In the sentence "Titus teaches
Julia the letters," no different arrangement of
the words can be made without rendering the
whole unintelligible. But convert the sentence
into Latin, and in whatsoever order the words
be written, the sense is ever the same: "'/"I'/wi

Juliain litcras docct," or '^Litcras Juliam docet
Tiltis,^' etc. Again, "Proteus drove his flock to
view the high mountains" (mountain tops)—
Proteus pccus cgit altos fiscrc mantes; no
change of position of the words affects the sense.

In passing it may be noted that Horace's phrase,
"pccus cgit viscrc," drove (his) flock to see. is

in Latin a poetical license, and in prose the idea
would be differently expressed : but the phrase
in English is grammatically correct both for
prose and poetry.

English knows nothing of grammatical gen-
der : in other languages grammatical gender
attaches to all nouns, whether distinguished by
sex or not. The modern Latinish languages,
French, Spanish, and Italian, attribute gender,
masculine or feminine, to all nouns ; but Latin
has also a neiner gender. In Latin domus
(house) is feminine, inurus (wall) masculine,
jumcntum (beast of burden) neuter; and of'

course adjectives qualifying such nouns must
agree with them in gender. In English there
is a tendency even toward eliminating nouns
feminine which designate women as engaged in

sundry employments— that of instruction, au-
thorship, etc., and to substitute for instructress,

authoress, etc., instructor, author, doctor ; so,

too, women are masters of arts, bachelors of
arts, etc.

The subjunctive mode of verbs in English
has gone almost quite out of use. In Latin the

subjunctive form possessed very great impor-
tance in defining with precision a writer's or a
speaker's meaning. A notable peculiarity of
English grammar is that it permits a word to
serve both as noun and adjective, as when we
say a sword thrust, a marble building: such
phrases would be rendered into Latin by gladiv

ictus (thrust of sword), adiHcium marmorcum;
rendered literally, they would be unintelligible.
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E<3ua]ly peculiar to the grammar of English is

the use of nouns as verbs, as "to shovel snow,"
"to pen a letter" ; or even of proper names, as
*to burk," to "boycott" ; and "macadamize,"
might better have been "macadam." English
cannot be compared with Latin grammar with
regard to the use of the definite article, for

Latin has not the article : but when English is

compared with other modern European lan-

guages, as German, French, Italian, etc., the
English article is seen to be a "definite" article

indeed. In those languages such words as time,

life, humanity, patriotism, always have the arti-

cle, but in English only when a definite time,

life, etc., are in question.

Joseph Fitzger.\ld,

Author of 'Word and Phrase?

Grammar-schools. See Education, Sec-
ondary.

Gramme, gram, the standard unit of
French measures of weight. A gramme=
15.43248 grains troy, from which the equivalents

in English measure for the other weights can
easily be found; thus:

Grains Pounds
Troy Avoirdupois

Centigramme = .1543234 z= .0000220462
Decigramme z=. 1.543234 =: .000220462
Gramme zzz 15-43234 =z .00220462
Decagramme zn 154.3234 z= .0220462
Hectogramme = 1543.234 r:: .220462
Kilogramme z=. 15432.34 =r 2.20462
Myriagramme =1 IS4323.4 := 22.0462
Quintal = 1543234 = 220.462

See Metric System.
Gram'ophone. A sound-reproducing ap-

paratus invented by Emile Berliner. In prin-
ciple it is similar to the phonograph (q.v.)

and the graphophone (q.v.), but differs from
these by employing a glass disk coated with
lampblack instead of a cylinder of wax for its

record. This disk carries a stylus connecting
with a diaphragm which is vibrated by the
sound-waves, and records those vibrations upon
the lampblack surface in the form of a long
spiral, as the disk is revolved in a horizontal
plane. Unlike the record cylinders of the
phonograph or graphophone. the disk cannot
be used directly to reproduce the sounds thus
recorded, and for that purpose a corresponding
disk of hard rubber, prepared from a metal die
photo-mechanically etched from the original
markings on the lampblack coating of the
glass disk is employed.

Gram'pians, Grampian Hills, or Grampian
Mountains. (i) The mountain system of
Scotland, extending across the country from
.northeast to southwest, for a distance of about
150 miles, and separating the Highlands from
the Lowlands. Its limits are not well defined,

but it may be said to commence near the south-
west end of Loch Aw-e, on the west coast of
Argyleshire, where the main ridge runs, in a
well-marked course, along the northern boun-
daries of Perthshire to Cairn Ealer. where it

separates into two distinct branches — one
stretching north-northeast on the north side of
the Dee, and terminating near Huntly : the other
running nearly due east on the south side of
that river, and terminating in the neighbor-
hood of Stonehaven. With the exception of Ben
Nevis, the Grampians comprise all the highest
mountains in Scotland. Among these are Ben

Cruachan, 3,689 feet; Ben Lomond, 3,192 feet;

Ben Lavvers, 3,984 feet; Schichallion, 3,547 feet;

Ben Macdhui, 4,296 feet ; Cairngorm, 4,084 feet

;

Cairntoul, 4,241 feet. The more remarkable
passes are those of Aberfoyle, Glenshee, and
Killiecrankie.

(2) A low range of mountains in the western
part of Victoria, in Australia, are called Gram-
pians.

Gram'pus, or Cowfish, a genus of por-
poises of the family Delphmida. The species

inhabiting the North Atlantic {Grampus
grist'us), reaches a length of about 12 feet. The
head is globose, with a slight indication of a
beak; the lower jaw shorter than the upper;
dorsal fin high and falcate. The upper surfaces
of the body are gray in color, the belly grayish
white. The body is usually marked with numer-
ous, irregular, light-colored lines which are be-
lieved to be due to the attacks of the cuttlefish.

The young have the front of the head yellowish
white, and six or seven vertical white lines on
the sides. There are from 6 to 14 rather large,

blunt teeth in the lower jaw, but none in the
upper jaw. On the Atlantic coast of North
America the grampus occurs singly or in small
schools, ranging southward to New Jersey. It

also occurs on the coasts of Europe. A closely

allied species (G. Stcarnsii) inhabits the North
Pacific, and the genus has been reported from
the Cape of Good Hope and New Zealand. The
grampus feeds upon cuttlefish, and yields oil of
superior quality. The name grampus (from the
Italian gran pesce, meaning simply "large fish")

is applied also to various other cetaceans, and
especially to the killer whale {Orcinns orca) and
to the blackfish (Globicepliala).

Gran Chaco, gran cha'ko, El, a territory of
Argentina, Bolivia, and Paraguay, S. A.,
bounded south and west by Santiago del Estero,
and west by Tucuman and Salta. Area, about
275,000 square miles. It is watered by the
Vermejo and Pilcomayo and numerous other
branches of the Paraguay. In the west it is in-

tersected by spurs of the Andes, and in the east

forms extensive plains and marshes, with tracts

at times entirely inundated, while in the south
are vast sandy deserts, interspersed with salt

pools. It is thinly inhabited by Indians, who
live chiefly by hunting and fishing. In some
parts the forests are extensive, and the vegeta-
tion rich. Pop. 10,422.

Granada, gra-na'da (Sp. gra-na'da), (i)

An ancient kingdom, subsequently a province of
southern Spain, bounded by Andalusia, Murcia,
and the Mediterranean. It was part of the

Roman province of Boetica, and after the Sara-
cen invasion became an independent Moorish
kingdom until it was conquered by Ferdinand
and Isabella in 1492, when it became one of the

13 old provinces; it had an area of 11,100 square
miles, and since 1833 is divided into the prov-
inces of Granada, Almeria, and Malaga. (2)
The modern province, with a coast line of 66
miles on the Mediterranean, has an area of 4,928
square miles. It is picturesquely diversified by
mountains and valleys, the chief range being the
Sierra Nevada, which attains a maximum alti-

tude of 1 1.781 feet in the Cerro de Mulhacen,
the loftiest summit in Spain. The province
watered by the Guadalfeo, the Jenil, and Darro
is comparatively fertile and well cultivated; and
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abounds in mineral wealth. Pop. (1900)
492,460. The capital is (3) Granada, the an-

cient metropolis of the Moors. It is romantic-
ally situated on the rivers Darro and Jonil, at

the foot of the snow-capped Sierra Nevada,
which forms a background to the crescent-

shaped city, with its terraced streets, turrets, and
gilded cupolas rising above each other, the whole
crowned by the Alhambra (q.v.), the famous
citadel paUice of the Moorish rulers. Seen from
a distance the city has an imposing appearance,
but the interior is in a state of decay, and the

streets arc narrow, irregular, and dirty. The
principal buildings besides the Alhambra are,

the Gencralife, the royal Moorish summer
palace, commanding a magnificent prospect : the

cathedral, an irregular but splendid building;

the archiepiscopal palace; and the residence of

the provincial captain-general. Granada is the

seat of a university founded in 1531, of several

colleges, a normal school, and a school of art.

It has various manufactures of local importance
only, such as silks and woolens, leather, paper,

hats, etc. Granada was founded by the \Ioors
before 800, near the site of the ancient Illiberis,

and from 1036 to 1234 was included in the king-

dom of Cordova. In 1235 it became the cipital

of a new kingdom, and attained almost match-
less splendor. In 1491 it remained the last

stronghold of the Moors in Spain, and mustered
60,000 men to resist Ferdinand and Isabella.

The defense proved unavailing, and the be-

siegers took possession in 1492. A year later

it was made the seat of an archbishopric. The
great body of its inhabitants still were Moors,
and its prosperity continued almost without
diminution till 1610, when it declined with the
decree expelling the Moors from Spain. Pop.

(1900) 75.900.

Granada, Nicaragua, (i) City, capital of
the department of Granada ; on Lake Nicaragua.
It was founded in 1522 and was formerly the

chief town of the republic, but has suffered

greatly from the civil wars. It is a trading
centre for dyewoods, cacao, gold and silver fili-

gree hand-made ornaments, and hides. Pop.
11,879. (2) The department of Granada lies

between the Pacific and Lakes Nicaragua and
Managua ; area about 2,600 square miles. The
Mombacho Mountain, an e.xtinct volcano, is the
highest peak.

Granadil'Ia, the edible fruit of certain
tropical species of passion-flowers (q.v.).

Gra'nary, The, an ancient burial ground
in Boston, Mass., in Tremont Street. Here are
buried Paul Revere, Samuel Adams, John Han-
cock, Peter Faneuil, Chief Justice Sewall, and
several of the old colonial governors of Massa-
chusetts.

Granbery, John Cowper, Rishop of the M.
E. Church South; b, Norfolk, Va., 5 Dec. 1829;

d. Ashland, Va., I .\pril 1907. Graclu.itcd

Randolph-Macon College in 1848, he entered
the Methodist ministry in that year, was a chap-
lain in the Confederate army in 1861-5, and in

1875-82 professor of moral philosophy and prac-
tical theology in Vandcrbilt University. His
publications include: 'Twelve Sermons' (1896)
and 'Experience the Crowning Evidence of the
Christian Religion' (1900).

GranTjury, Texas, town, county-seat of
Hood County; on the Brazos River, the Fort

W. and R. G. R.R. The chief manufactures
are flour and farm implements. It has a cotton-
gin, and is a trade centre for the products of the
surrounding agricultural region. Pop. (1901)
2,773-

Gran'by, Canada, town, in Sheflford
County in the province of Quebec ; about 40
miles southeast of Montreal. It is in an agri-

cultural region, and its manufactures are chiefly

for the local trade. Pop. (.1901) 3,773.

Granby Token (1737), a private copper
coinage issued by John lligley of Granby, Conn.,
where there were cupper mines afterward used
as Tory prisons and workshops. The obverse
was a deer, with the legend "Value Me as You
Please"; Roman numerals III and crescent.
The reverse was three hammers on a triangular
field, each surmounted by a crown, and with the
legend "I .'^m Good Copper."

Grand, Sarah, pseudonym of Frances Eliz-
.\HETH Clakkk. English novelist: b. Ireland.

When 16, she married Lieut.-Col. M'Fall, with
whom she traveled in India, China and Japan;
in igoi she visited the United States. She
has been active in the woman's movement, in

England, serving as president of a Society for
Woman's Suffrage, and of the Woman's Interna-
tional Progressive Union, and as vice-president
of the Scottish Association for the Promotion of
Woman's Public Work. Her first novel was
'Ideala,' written at 26, but the first work to

give her a wide reputation was 'The Heavenly
Twins' (1893). Her other writings include:

'Singularly Deluded' ; 'A Domestic Experi-
ence' ; 'Our Manifold Nature' (1894); 'The
Beth Book' (1897); 'The Modern Man and
Maid' (1898); <Babs the Impossible' (1900;.

Grand Army of the Republic, a patriotic

association, organized in the interest of the sur-

viving representatives of the military and naval
forces of the Civil War, the families of those
dead, and such objects as they think cognate
with these. The membership is of soldiers and
sailors of the War, honorably discharged or con-
tinuing, and State militia on active duty sub-
ject to national call during that time. It was
worked lip in Illinois in the winter of 1865-6,

by Dr. B. F. Stephenson and Rev. W. J. Ru-
dolph, the surgeon and the chaplain of the

14th Illinois Infantry; the first post was or-

ganized at Decatur, 111., 6 April 1866; the first

national "encampment" was held at Indianapolis
20 Nov. 1866. Its assigned objects are frater-

nity, commemoration, and assistance among the

above classes: and it has aided in establishing

soldiers' homes and memorials, and maintaining
and educating soldiers' orphans. It also caused '

the institution of Memorial Day. It ruled in

1869 that it should not be used for partisan

work, nominations, or debates, but naturally it

has been a powerful factor in political calcula-

tions and the shaping of party conduct regard-
ing both nomination of candidates for office and
legislative action. It has also given out strong
utterances against restraining liberality in pen-
sion legislation, and has used its influence to

prevent official restriction in the expenditure of

money under such legislation. It has headquar-
ters in Philadelphia, and in 1902 reported 6,416

posts throughout the country, each State being
a department with a commander. The mem-
bership was 263,745 ; it had been over 400,000 at
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one time. The deaths during the year were
8,299. There is a national council of administra-
tion of 45. It holds annual meetings or en-
campments in the chief cities ; the uniform is

dark blue with black slouch hat. Its badge is

a bronze star hung from a strap and ribbon tlag

;

on the star in relief are a soldier and sailor clasp-

ing hands in front of a figure of Liberty, with
two freedmen in the foreground, the United
States flag on the sides. See Woman's Relief
Corps.

Grand Caiion of the Colorado. See Colo-
rado River ; Canon ; Powell, John Weslev.

Grand Falls, or Colebrooke, Canada, port
of entry, in X'ictoria County in New Brunswick

;

on the Saint John River, which is navigable to

this point. The falls, which give the name to

the place, are about 80 feet in height. Consid-
erable trade is carried on in the agricultural

products, and the small game which is abundant
in the vicinity. Pop. 1,545.

Grand Falls, a cataract of the Grand
River, in Labrador, British America. These falls

are in a canon of the Grand River, 25 miles long
and nearly 500 feet deep. About four miles
above the falls the river begins a rapid descent
of 200 feet to the falls, where the precipice is

320 feet deep and 200 feet wide. Below the
falls is another rapid descent of about 300 feet,

and then a gradual descent to the ocean. The
total descent from the beginning of the first

above the falls to the ocean is about 2,000 feet.

This caiion was discovered in 1839 by a Hud-
son Bay Company official named McLean ; but
no further report being made its existence be-
came a memory until iSgi, when it was redis-

covered and in 1894 surveyed by the Canadian
Geological Survey. (See Grand Ri\t:r.) Con-
sult 'Report by Canadian Geological Survey.*

Grand Forks, N. Dak., city, county-seat
of Grand Forks County ; on the Red River of
the North and the Red Lake River, and on the

Northern P. and the Great N. R.R.'s; about
25 miles west of Crookston and 80 miles north
of Fargo. It was settled in 1871 and incorpo-
rated in 1881. It is situated in an agricultural

ani lumbering region. Its chief manufactures
are flour, lumber, foundry products, bricks,

woolen goods, and steam-boilers. In addition
to the trade in its manufactured articles it has
a large trade in live stock, wheat, oats, and
potatoes. It is the seat of the North Dakota
State University, opened in 1884, the Grand
Forks College, the Northwestern Normal Col-
lege, and Saint Bernard's College. The city

owns the electric-light plant for street light-

ing and the waterworks. In the last decade
the city increased in population over 50 per
cent. Pop. (1900) 7,652.

Grand Gulf, a locality in Mississippi, on
the Mississippi River, south of "Vicksburg. The
Confederate batteries at this place were at-

tacked by the forces under Farragut 31 March
1863, and frequent shelling and bombarding oc-

curred from that time until May 3, w'hen the
place surrendered to the land and naval forces

under Grant and Porter.

Grand Haven, Mich., a port of entry, city,

and county-seat of Ottawa County, on Lake
Michigan, at the mouth of Grand River, and on
the Detroit, G. H. & M., and the Chicago &

W. M. R.R.'s, no miles northeast of Chicago.
It has an excellent harbor with two lighthouses

;

there is steamboat connection with the principal

lake ports, and a large trade in lumber, grain,

flour, leather, etc, is carried on. The city was
founded in 1835 ; it is a summer resort of some
popularity, with a noted mineral spring; has
municipal waterworks and electric lighting

plant, electric street railroads, a public library,

and a fine park. Among its educational insti-

tutions is Akeley College for Girls. Its indus-

tries include the manufacture of lumber, wood-
en-ware, furniture, refrigerators, machinery,
pianos, brass novelties, matches, shoes, barrels,

etc. ; market gardening is lucratively engaged in

and the lake fisheries are important. Pop.

(1900) 4,743.

Grand Island, Neb., city, county-seat of
Hall County ; near the Platte River ; on the
Burlington & M., the Union P., the Saint J.

& G. I. R.R.'s; about 85 miles west of
Lincoln and 127 miles southwest of Omaha.
The first permanent settlement w'as made in

1869, and it was incorporated in 1872. It is

situated in a fertile agricultural region. The
chief manufactures are sugar, beet sugar, flour,

canned fruits and vegetables, and brooms.
Large repair shops for the Union Pacific Rail-

road are located here. ' There is an extensive
trade in the manufactured articles, live stock,

and wheat. Grand Island contains a number
of wholesale establishments and is the distribut-

ing centre for a large section of the northwest
of Nebraska. The State Soldiers' and Sailors'

Home and St. Francis Hospital are located here.
It is the seat of Grand Island College, opened in

1892 under the auspices of the Baptist Church,
and it has a large free library. The present city

charter, of igoi, provides for the election of a
mayor every two years and a city council, in

whom is vested the government. The city owns
the waterworks. Pop. (1900) 7,554.

Grand Junction, Colo., city, county-seat
of Mesa County; at the junction of the Grand
and Gunnison rivers, on the Colorado and M.
and the Denver & R. G. R.R.'s ; about 97 miles
northwest of Gunnison. It is in the midst of a
good farming country, where the land is irri-

gated. It has a pyritic smelter, and a beet-

sugar factory, flour- and lumber-mills. Its

trade is chiefly in coal, lumber, bricks, grains,
fruits, and vegetables. It is the seat of the
Teller Institute, a school for Indian pupils. The
waterworks and street car lines are owned by
the municipality. Pop. (1900) 3,503.

Grand Jury. See Jury.

Grand Lake, one of the shallow bodies of
water in the southern part of Louisiana, about
50 miles long. Its chief inlets are .A.tchafalaya

and Grand rivers, and Lake Vernet. Its outlet

is Myrtle Bayou, which flows in Atcltafalaya
Bay, an arm of the Gulf of Mexico.

Grand Manan, ma-nan', an island at the
entrance of the Bay of Fundy, off the coast

of Maine. It belongs to Charlotte County, in

New Brunswick, Can. ; area, about 100 square
miles. On the north coast, at Indian Beach, is

a settlement of Indians. Fishing is the chief

occupation, but the large forests still furnish
material for ship-building and somt lumber.
The island is a favorite summer resort, because
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ef its climate and abundance of small game.
Pop. 2,590.

Grand Prix de Rome, siriih pre dc rom, a
prize given ainiually liy the .Xcadeniy of Fine
Arts in Paris to the most successful competitor
in painting, music, sculpture, etc. The winners
of the prize become the charge of the govern-
ment for four years and are sent to Rome to

reside. See F.cole des Be.\ux Arts.

Grand Rapids, Mich., city and county-seat
of Kent County, second to Detroit in population
and importance, is situated on both sides of

Grand River, about 30 miles from Lake Michi-
gan, 152 miles from Detroit, 180 miles from
Chicago; lat. 42° 57' 49.02" N., Ion. 85° 40' 1.65"

W.
Railroads.—The first railroad into Grand

Rapids was the Grand Trunk, from Detroit to

Grand Haven, in 1858. Since then have been
built the Grand Rapids & Indiana, the Michigan
Central, the Lake Shore & Michigan Southern,
and the Pcre Marquette. These roads radiate

in II different directions, with through trains

to all important Michigan cities, Chicago, Cin-
cinnati, and Toledo. The Grand Rapids & In-

diana and the Pere Marquette have extensive
shops, the latter established in the past year
and representing an investment in land, build-

ings, and equipment of over $500,000. Two in-

terurban lines run out of the city, the Grand
Rapids, Holland & Lake Michigan to Holland
and Saugatuck, with South Haven, Saint Jo-
seph, and Chicago future objective points; and
the Grand Rapids. Grand Haven & Muskegon.
Another line is under contract to be built (1905)
to Ionia and thence to Lansing, and lines south
to Kalamazoo and north to Rockford are pro-

jected.

Industries.—Grand Rapids is the base of
supplies and the distributing point for western
and northern Michigan. It has large wholesale
and jobbing houses in groceries, provisions,

clothing, dry goods, millinery, carpets, crockery,

drugs, paper, cigars, boots and shoes, knit

goods, sporting goods, hardware, mill supplies,

and in other lines. The chief industry is the

manufacture of furniture (see Furniture In-
dustry), with 38 factories, capital $8,005,713, em-
ploying 6,654 hands, and annual product valued at

$9,409,097. These statistics are from the special

United States census taken in 1904. New York
and Chicago in their order exceed Grand Rapids
in the volume of their furniture production, but
Grand Rapids is the recognized leader in design,

finish, and quality. Semi-annually, in January
for the spring season, and July for the fall,

buyers come here from all parts of the United
States and from foreign lands to inspect the
new styles and to place orders. The semi-
annual visitors number from 800 to 1,000. Be-
tween 300 and 400 manufacturers of furniture
and kindred lines in other parts of the country
semi-annually send their samples here for the
buyers to inspect. The outside manufacturers
occupy large furniture exposition buildings, built
for their use, in the heart of the city. There arc
four of these exposition buildings, one occupy-
ing an entire square, five stories high, and two
more are projected.

Other important industries and the value of
the annual product are (1904): Flour and
grist-mill products, $2,370,787; machinery and

foundry, $1,265,298; bread and bakery goods,
$1,178,138; lumber and planing-mill, $967,396:
carriages and wagons, $494,617; hosiery and
knit goods, $590,472; wood ornaments, $419,827;
men's clothing, $337,900 ; tobacco and cigars,

$574,726; shirts, $111,625; miscellaneous, $11,-

802,898. The census shows a total of 389 fac-

tories, with $25,915,861 capital, employing 15.707
hands, paying $7,392,748 in wages, using $14,615,-

176 worth of material, and producing goods
valued at $31,032,589. Tlie largest sticky fly-

paper and carpet-sweeper factories in the world
are located here. Twenty-five per cent of the

total United States production of gypsum is

from the Grand Rapids quarries.
Fruil-f;ro:i.'i>ig.—Grand Rapids is also the

centre of the VVest Michigan fruit belt, which
extends along Lake Michigan from Saint Jo-
seph to Traverse City. The 1904 peach crop in

Michigan was a partial failure, but 479.000
bushels of peaches were marketed here; also

741,000 bushels of apples; 57,000 bushels of

cherries, 52,000 bushels of plums; 8,300 barrels
of pears ; 200.000 crates of strawberries ; 96.000
of blackberries; 91,500 of raspberries, besides
large quantities of other fruit. The value of
the crop marketed here was estimated at $1,850,-

280. This does not include the large quantities
of fruit purchased from this city as a base in

Mason, Oceana, Muskegon, Ottawa, Allegan, and
Van Piuren counties and shipped direct to the

consuming market. With an average crop the

peaches marketed here will exceed 1,000,000

bushels. This is also an important winter let-

tuce centre, Chicago, Cincinnati, Saint Louis,
and even New York drawing on the Grand Rap
ids growers for their supplies. One of the mos.
popular varieties of winter lettuce originated
here and is named the Grand Rapids.

Banks.—The city has five national banks
capitalized at $2,300,000. five state banks cap-

italized at $650,000, and one trust company
$200,000. A sixth state hank, capital $100,000
will begin business early in the summer of
1905. The January 1905 statement showed total

loans and discounts, $15,868,050.88; stocks, bonds,
and mortgages, $6,495,646.93 ; commercial de-
posits, $7,73.^..=i44;;4 : savings and certificate de-
posits, $11,486,877.91; and total deposits, $21,-

415,024.93. The bank clearings in 1904 were
$101,037,199.30.

Churches, Schools, etc.—."Ml the Christian
church denominations are represented with con-
gregations and churches. Tlie bishops of the
Grand Rapids Catholic diocese and West Mich-
igan Protestant Episcopal diocese live here.

The Catholics have a cathedral. The total value

of church property is estimated at $1,500,000.

The Catholics hold $455,800; Holland Reformed,
$228,100: Methodist Episcopal, $153,900: Con-
gregational, $117,900: Baptist, $110,100; Protes-

tant Episcopal, $100,200: Lutheran, $98,800;
Presbyterian, $68,200; and other denominations
in smaller amounts.

The Holland Theological Seminary, one of

the chief educational institutions of the Holland
Reformed Church in .\merica, is located here.

The Catholics, Lutherans, and Holland Re-
formed Churches have parochial schools ac-

commodating about 5,000 pupils.

The city owns one high school and 35 ward
schools, estimated in value at $1,510,000, man-
aged by an elective board of education of 24
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members and the mayor ex officio. A movement
is on foot to reduce the board to a smaller body.

It is also proposed to build a manual training

school to cost $60,000. The school enrolment is

about 15,000; the cost of maintenance by direct

taxation is about $400,000.

The Ryerson public library, a gift to the

city of his birth by Martin A. Ryerson of Chi-

cago, contains 65,000 volumes. It is controlled

by an elective board of five members. The
museum, under the control of the board of edu-

cation, occupies property costing $30,000, and is

especially strong in natural history specimens.

Public Institutions.— The Michigan Soldiers'

Home, maintained by the State, with accommo-
dations for 1,000 veterans and 200 widows, is

located three miles north of the city. The
Michigan Masonic Home, maintained by the

Michigan Grand Lodge of Masons, with 250 in-

TTiates, is located three miles east of the city.

There are three large hospitals, two orphan
asylums, one home for the' aged, two refuges

for unfortunate women, and several minor
philanthropies. The city maintains a hospital

and the county has a farm and hospital.

Public Buildings.— The public buildings are

•city hall, valued at $300,000; court-house,

$250,000 ; federal building and post-office,

$350,000; county jail, $50,000; Ryerson public

building, $350,000; museum, $30,000: police

headquarters, $66,000. A bill was favorably re-

ported in the last Congress appropriating

$500,000 for a new government building.

Newspapers, Theatres, etc.— The city has

three daily newspapers. The Grand Rapids
Herald (morning), and The Press and The
Post (evening). The city has four theatres.

Clubs and Societies.— The Peninsular Club
with 350 business men members owns a club

house in the heart of the city valued with real

estate at $150,000. The Lakeside Club with 800
members has a club house at Reeds Lake costing

$60,000. The Kent County Club owns 100 acres

of land and a $15,000 club house in the north
part of the city. The Germans have four club

houses and halls ; the Irish, the Danish and the

Polish each one. The Ladies' Literary Club,

the Grand Rapids Woman's Club, the West Side
Ladies' Literary Club, and the St. Cecelia

(musical) Society, all made up exclusively of
women, own club houses. The Ladies' Literary
club house, built about 30 years ago, was one
of the first of the kind in the country. The
Young Men's Christian Association has nearly
1,000 members and owns and occupies a build-

ing that cost $60,000. The Grand Rapids board
of trade has 1,200 members.

Parks and Resorts.— The city has John Ball
Park of 100 acres, the original 40 acres of which
was the gift of John Ball ; the Antoine Cam-
pau Park of five acres, the gift of Martin A.
Ryerson ; Highland Park of eight acres ; Ful-
ton Street Park occupying a square, and numer-
•ous small parks. The parks are estimated in

value at $350,000. Comstock Park of 100 acres
is owned by the West Michigan Fair Associa-
tion, and if it shall cease to be used for fair
purposes the property will revert to the city.

Reeds Lake, three miles east of the city, and
North Park, near the Soldiers' Home up the
river, are popular nearby summer resorts. The
Lake Michigan resorts at Saugatuck, Holland,
Grand Haven, and Muskegon are one hour

away by rail. The northern Michigan resorf«

are easily accessible.

Public Utilities.— The city owns its own
waterworks, with Grand River as a source of

supply and 150 miles of mains of all sizes, also

owns its own electric lighting plant, garbage

burner and market. There are 286 miles of

street, of which 173 miles are improved. Of
the latter, 7 miles are asphalt, 9 brick on con-

crete foundations, 4 cedar block on concrete,

and 6 macadam. Six bridges owned by the city

span the river, one at Bridge Street being of

concrete construction, four steel and one wood
Commercial lighting is furnished by the Grand
Rapids Gas Light Company and Edison Electric

Light Company, each having a monopoly in its

field. The Grand Rapids Railway Company
with 60 miles of track, mostly double, controls

the street railways.

Government.— Municipal affairs are con-

ducted b5' a mayor, elected for a term of two
years, and a council of 24 aldermen, two from
each ward elected for two-year terms, half retir-

ing each year. The fire and police departments,

the health, the poor, and the public works de-

partments are under the control of boards ap-

pointed by the mayor. The total bonded indebt-

edness of the city is $2,203,000, of which $1,025,000

is water, $218,000 schools, and $460,000 street

improvements. The property owned by the city

is estimated in value at $5,593,483.66. not includ-

ing the schools, library and museum properties.

The expenditures for public improvements in

1904 aggregated $233,846, of which $212,091 n-as

for street improvements and $21,755 ior sewers.

History.— In 1828 Louis Campau established

an Indian trading station here, and in 1831,

after the government survey, made the first

entry of land. The first settlers, Joel Guild and
family, arrived in June 1833. Grand Rapids
was incorporated as a village in 1838 and as a

city in 1850.

'Population.— (1850), 2,686; (1870), 16.507;

(1890), 64,147; (1900), 87,565, and the State

census of 1904 gave it 95.718. Thickly settled

suburbs will add approximately 10,000.

Lewis G. Stu.^rt,

Managing Editor, 'The Grand Rapids Herald.''

Grand Rapids, Wis., a city and the county-
seat of Wood County, on the Wisconsin River,

the Wisconsin C, the Chicago, M. & St. P., the

Chicago & N., and other railroads, about 70
miles northwest of Oshkosh. The river is

spanned by a fine bridge connecting with Cen-
tralia, a suburban municipality prior to 1900,

when it was incorporated with Grand Rapids.

Lumbering and agriculture are the chief occu-

pations of the inhabitants and there are lum-
ber, pulp, paper, and flour mills, manufactures
of furniture, foundries and machine shops. In
the neighborhood are deposits of kaolin. Pop.

(1900) 4.493.

Grand Rapids & Indiana Railway Com-
pany. This company, fifth in succession, own-
ing a completed line of railroad starting at
Fort Wayne, Ind., running thence northerly
through the city of Grand Rapids and the west-
ern section of Michigan to the Straits of Mack-
inac. 366.63 miles main line, with spurs and
branches in Michigan, aggregating 413.69 miles,
had its inception first in January 1854, at Hart-
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ford, Ind., where a company known as Grand
Rapids & Indiana Company No. I was formed

With the idea of building a railroad from Louis-

ville, Ky., to the Michigan pineries, but accom-

plished nothing more than locating a line from
Hartford to the northern State line of Indiana,

and also as far as Sturgis, Mich.

In May 1855 the Grand Rapids & Southern
Railroad Company was organized in MichiK-in

by the same interests to build a railroad from

Grand Rapids to the Indiana State line, and
consolidated with the first company in Septem-

ber 1855, forming Grand Rapids & Indiana

Company No. 2. Upon this company the State

of Michigan, by an act of 14 Feb. 1857. con-

ferred the lands granted to the State by an Act

of Congress 3 June 1856, to aid in the con-

struction of a railroad from Grand Rapids to

some point on Little Traverse Bay.

In June 1857 the Grand Rapids & Mackinaw
Railroad Company and the Grand Rapids &
Fort Wayne Railroad Company were created

and consolidated, forming Grand Rapids & In-

diana Company No. 3.

The first 13 years of the life of this enter-

prise is replete with failures to construct any

portion of its line between Fort Wayne and
Grand Rapids. With the aid derived from the

bonds voted by the cities of Fort Wayne and

Grand Rapids it finally completed in December
1867 the first 20 miles of road from Grand Rap-

ids north to Cedar Springs. As early as i860

and 1861 the company had made two mortgages,

the first to secure $5,000,000 and the second

$4,500,000.

On 30 Sept. 1869 a contract was entered

into by the Pennsylvania Railroad Company,
lessee of the Pittsburgh, Fort Wayne & Chicago

Railway, the Continental Improvement Coiri-

pany, and the Grand Rapids & Indiana Rail-

road Company, for an issue of $8,000,000 seven

per cent bonds, secured upon the lands and

road, running 30 years from I Oct. 1869—
$4,000,000 of which were guaranteed by the

Pittsburgh, Fort Wayne & Chicago Railway

Company, and $4,000,000 unguaranteed. With
part of the proceeds of these bonds and the

proceeds of $3,000,000 of debenture bonds, the

Continental Improvement Company completed

the road from Fort Wayne to Petoskey (Little

Traverse Bay) in November 1873. The cost of

rrrad and equipment as per settlement contract

was $10,848,250.

In June 1871 the Grand Rapids & Indiana

Railroad Company took a lease for gg years of

the Cincinnati. Richmond & Fort Wayne Rail-

road, then building, and which was completed

in December 1871, from Richmond, Ind., to

Adams (five miles east of Fort Wayne). 86

miles, to be used as an outlet somh of Fort

Wayne for the traffic of the Grand Rapids &
Indiana Railroad.

The Continental Improvement Company, un-

der a contract with the Traverse City Railroad

Company, dated December 1871. completed the

Traverse City Railroad from Traverse City to

Walton Junction, 26 miles, in December 1872,

and this road was leased to the Grand Rapids

& Indiana Railroad Company for 50 years from

January 1883, rental being net earnings, which
were guaranteed to equal annual interest on

first mortgage bonds, S250.000.

In June t88i the Grand Rapids, Indiana &
Mackinaw Railroad Company was organized in

the interest of the Grand Rapids & Indiana
Railroad Company for the purpose of extending
its road from Bay View to Mackinaw City.

This portion of the line was open for operation
in July 1882. This company was consolidated

with Cirand Rapids & Indiana Company ( No.

3) in October 1884. under tlic name of Grand
Rapids it Indiana Company (No. 4).

The Bay View, Little Traverse & Mackiiiaw
Railroad Company, line from Bay View to Har-
bor Springs, Mich., six miles, completed its

road in 1882; was sold under foreclosure pro-

ceedings in February 1888, and purchased at

sale by the Grand Rapids & Indiana Railroad

Company, which owned all its stock and bonds.

The Muskegon, Grand Rapids & Indiana
Railroad Company was organized in the interest

of the Grand Rapids & Indiana Railroad Com-
pany in February 1886. The road was com-
pleted from Muskegon to Grand Rapids, ^7
miles, in December 1886, and leased to the

Grand Rapids & Indiana Railroad Company for

99 years from time of its completion, June 1886,

rental being net earnings, which were guaran-

teed by the lessee to be equal to the fixed

charges (interest on $750,000 five per cent

bonds), and 20 per cent of gross earnings of
all business interchanged ; but the excess of

expenditure over earnings forced the sale un-

der foreclosure 10 June 1896.

A new company was organized as the Grand
Rapids & Indiana Railway Company, was in-

corporated in Indiana and Michigan in July

i8g6, and commenced operation of the road i

Aug. 1896, with a capital stock of $6,000,000.

Of this. $4,201,000 was exchanged for third

mortgage 5 per cent bonds, and $1,500,700 for

debts, and also provided for a second mortgage
of $5,000,000 (2 per cent first year, 3 per cent

two years, and 4 per cent thereafter), of which

$3,962,000 were exchanged for second mortgage
bonds and certain debts of the old com-
pany : the remainder held in treasury for neces-

sary betterments to the property in its then

depleted condition.

For the year ending 31 Dec. 1904 the total

earnings were $3,302,346, and the operating

expenses were $2,680,487, thus showing net

earnings for the year of $621,859.

By economical management and wise ex-

penditures for betterments and additions, the

company was enabled to make a slight return

in the shape of dividends to its shareholders,

first in igoo, beginning with I per cent and now
paying 3 per cent : but is confronted by such

hostile legislation in Micliigan, both in the re-

duction of its passenger fares and increased

taxation, to such an extent that it is a serious

question whether it can continue the small re-

turn to those who furnished the capital, so long

in advance of its needs, to develop, western

Michigan and northern Indiana.

W. R. Shelby,
Vice-President G. R. & I. Ry. Co.

Grand Remonstrance, a document of pro-

test against misgovernment. drawn up by the

House of Commons on 22 Nov. 1641 and pre-

sented to Charles I. of England on i Dec. 1641.

The causes leading up to this written protest

were many, and its passage, by a majority of n,

by the House after a long, stormy debate, was

undoubtedlv hastened by the outbreak of re-

bellion in Ireland, and also the absence of the
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king, who at the time was in Scotland. The
Puritan leaders had become disgusted with the

intrigues carried on by the king with the Earl
of Montrose, and in this document the griev-

ances were set forth in such a manner that they
were in fact an indictment of the whole govern-
mental policy of the king. The imprisonment
of members of Parliament without cause, the

billeting of soldiers, the high-handed methods
of the Star Chamber, High Commission, and
the Council of the North, the excessive abuses
of the commercial monopolies, and the unwar-
ranted extension of the royal forests, as well as

other minor grievances, in all 204 sections, were
the points discussed in the manifesto. In it

were also asked the appointment of new min-
isters, and that to a synod of learned divines be
given the task of Church reform. King Charles
ridiculed the document when it was presented
for his consideration ; on 10 December gave an
indirect reply to the criticisms contained therein

in shape of a proclamation on religion ; on 23
December answered the petition in an extremely
evasive manner : and on 3 Jan. 1642, before the
House of Lords, impeached the leaders in the

Commons who were most opposed to him, and
who had been most instrumental in the passage
of the document.

Grand River, a tributary of the Colorado
River, which has its rise in the northwestern
part of the State of Colorado, in the Rocky
^Mountains, and flows south by west into the

State of Utah to latitude 40° 39', and then
almost directly south to 35° 40', where it unites

with the Green River (q.v.) to form the Colo-
rado. Its length is almost 400 miles. Its chief

tributaries are the Dolores and Gunnison.
There are many deep canons along its course
through the mountains, and although much of

the valley land is fertile, but few settlements

have as yet been made.

Grand River, in the southern part of Iowa,
has its source in the central part of Adair
County and flows southeast through several

counties in Iowa and Missouri, a distance of

about 300 miles, into the Missouri River at

Brunswick, Mo.

Grand, or Hamilton River, in Labrador, is

the largest river in this section of British Amer-
ica which flows into the Atlantic Ocean. Part
of its course is through a mountainous region,

and it is the outlet of several lakes. The Cana-
dian Geological Survey of 1S94 gives the first re-

liable descriptions of this river and the adjacent

country. See Gr.\nd F.\lls.

Grand River, in Michigan, has its rise in

Jackson County, flows north and west in an
irregular course for about one half its distance,

then west by north to Lake Michigan. Its

whole length is nearly 300 miles, although a

direct line from its source to its mouth is only

about 100 miles. It is navigable from Grand
Haven, at its mouth, to Grand Rapids, a distance

of 40 miles.

Grand Traverse Bay, an extension of Lake
Michigan projecting into the State of Michigan,
and named from Grand Traverse County, by
which it is bounded on the south. Tlie south-

ern part of the bay is divided into two arms by
Preogenise Point, the western arm being

bounded by Leelenaw County and the eastern
arm by Antrim County.

Grand Trianon, gran tre-a-noii, Versailles,
France, a one-storied palace of considerable ex-
tent, formerly a private residence of the French
sovereigns, and originally built for Madame de
Maintenon by Louis XIV. The palace is visited

for its historic interest ; its numerous apartments
retain much of the original furniture, and con-
tain several fine modern works of art. It is

called the Grand or Great Trianon to dis-

tinguish it from the Petit Trianon (q.v.).

Grandledge, Mich., city in Eaton County,
on the Grand River and the Pere M. R.R. ; 14
miles northwest of Lansing. The manufactures
are flour, canned goods, sewer-pipe, furniture,

and foundry products ; and its trade is in its

manufactured articles, and the products of the
surrounding agricultural country. Pop. (1900)
2,161.

Grand Old Man, The, a name popularly
applied to \\'. E. Gladstone (q.v.).

Grandpre, graii-pra, Canada, village in

King's County, in the province of Xova Scotia

;

on the Minas Basin. Longfellow's poem,.

'Evangeline,* has made famous this village and
the country around. In 1613 the French settlers-

living here were driven from their homes by
British soldiers. (See Nova Scoti.'\.) Con-
sult Eaton, 'Acadian Legends and Lyrics.' •

Grandville, grah-vel. See Gerard, Jean 1. 1.

Granet, gra-na', Frangois Marius, French
painter: b. Aix, in Provence, 1775: d. there 21

Nov. 1S49. After studying under Constantin
and David, in 1802 he went to Rome, spending
much of his life there. He gained an enviable

reputation as a painter of architectural subjects,

though no small number of his works are his-

torical. He was appointed custodian of the

paintings in the Louvre in 1826, and upon his

death bequeathed his fortune to his native city

for the erection and maintenance of a museum
there. The most famous of his works are

:

'Interieur de I'eglise des Capuchins a Rome*
(1819) ; 'Englise souterraine d'Assise* (1823);
'Le Tasse visite dans sa prison par Montaigne' ;

and 'Prise d'habit au convent de Saint-Claire a
Rome.*

Grange. See Grangers.

Grangemouth, Scotland, city and seaport

of southeast Stirlingshire, situated near the con-

fluence of the Carron and Forth rivers, and
about three miles northeast of Falkirk. Situ-

ated as it is, close to the Firth of Forth, and at

the entrance of the Clyde Canal, it is one of the

most important of Scottish ports, ranking third

in value of imports and exports. The immense
docks are 28 acres in extent, the timber basins

cover 32 acres, and the total quayage amounts
to about 2,300 yards. The principal industries

are ship-building and coal-mining, while the

manufacture of iron and steel, brick and tile is

carried on to a considerable extent. The total

value of imports in 1898 was about $13,000,000,

an increase from $5,500,000 in 1888; the exports

in 1888 were valued at $3,500,000. which in 1898

increased to $11,000,000. The main article ex-

ported was coal, and the imports consisted

mostly of timber, pig-iron, and iron ore. The
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town has a building for its administrative pur-

poses: there are also a public library, a public

institute, and a large park. Pop. (iQOi) 7,968.

Granger, gran'jer, Francis, American poli-

tician : b. Suffield, Conn.. 1792; d. 1868. He was
the son of Gideon Granger (q.v.). Graduated
from Yale in 181 1, he began the practice of law

in 1814. was elected from Ontario County to the

State legislature of New York in 1825, was re-

elected in 1826, and was a delegate to the Har-
risburg (Pa.) Protectionist convention. He
was prominent in the anti-Masonic movement
of the time. In 1834 he was a leading can-

didate of the newly organized Whigs for the

nomination for governor, and in 1834 and 1838

was elected to Congress, and in 1841 became
postmaster-general in President Harrison's cab-

inet. He sat again in Congress in 1841-2, led

the stampede of the Whig convention at Syra-

cuse in 1850, and in 1861 was a member of the

Peace convention held at Washington.

Granger, Gideon, American politician: b.

Suflfield, Conn., 19 July 1767: d. 31 Dec. 1822.

He was graduated at Yale College in 1787, and
having been admitted to the bar, rose to emi-

nence in his profession, and was elected a mem-
ber of the legislature of his native State. He
had an active part in establishing the Connecti-

cut school fund, and in 1801 President Jefferson

apppintcd him postmaster-general. He retained

office during both of Jefferson's terms, and was
reappointed by President Madison, whose policy

he nevertheless opposed. He was consequently

displaced in 1814, soon after Madison's second
inauguration. He then removed to Canandai-
gua, N. Y., and was chosen a member of the

senate of New York in 181 9. He promoted in-

ternal improvements, and gave 1,000 acres to

further the construction of the Eric canal.

Granger, - Gordon, American soldier: b.

New York 1821 ; d. Santa Fe, N. M., 10 Jan.

1876. He was graduated from the United States

Military Academy in 1845. served with distinc-

tion in the Mexican war, during the Civil War
was appointed, in 1862, to the command of the

Army of Kentucky, with rank of major-general

of volunteers, was prominent at Chickamauga,
commanded a division at Fort Gaines (Ala.)

(1864), and the Thirteenth Army corps in the

capture of Fort Morgan. Brevetted major-gen-

eral for the capture of these forts, he was mus-
tered out of the volunteers in 1866 : in that year

was promoted to be colonel, and afterw-ard was
commander of the district of New Mexico.

Granger, James, English writer and print

collector: b. Shaston. Dorset, in 1723; d. Ship-

lake. Oxfordshire, 4 April 1776. After gradu-

ating from Christ (Thurch, Oxford, in 174.51, he

took holy orders and was assigned to the vicar-

age of Shiplake. After a long pastorate there

he went on a tour through Holland, in 1773.

He wrote: 'A Biographical History of England

. . . with a preface showing the utility of

a collection of engraved portraits, etc' (1769).

By 1824 his works had received enough additions

to make six volumes. In 1806 the Rev. ^lark

Noble edited another edition of his works, and
since then several editions of his works, to-

gether with additions by other authors, have

appeared. Two of his sermons were also pub-

lished, entitled <An Apology for the Brute Cre-

ation* (1772) ; and 'The Nature and Extent of
Industry' (1775).

Granger, Robert Seaman, American sol-

dier: b. Zanesville, Ohio, 24 May 1816; d. Wash-
ington, D. C, 25 April 1894. A graduate of the

United States Military Academy, he served in

the Seminole, Mexican, and Civil wars, and in

the last named was brigadier-general of volun-

teers in 1862-5. During the Civil War he com-
manded the military district of northern
Alabama, in 1864, in the same year defended
Decatur against Hood, and in 1865, during the

occupation commanded northern .Mabama.

Granger Cases (said by Justice Field dur-

ing the trial to be tlic popular term outside for

the whole group ; but only as being in the farm-
ers' interest, not because the Patrons of Hus-
bandry, or any of its lodges as such, had
anything to do with them), six cases decided
in the United States Supreme Court, October
term, 1876, all bearing on the same point and
decided on the same principles. They were
Munn V. Illinois; Chicago, B. & Q. R.R, Co.

V. Iowa; Peik 7'. Chicago & N. W. R.R. Co.;

Chicago, M. & St. P. R.R. Co. v. Ackley : Wi-
nona & St. P. R.R. Co. V. Blake ; and Stone v.

Wisconsin. The first, whose decision ruled the

others and was given at much the greatest length,

was to test whether the act of the Illinois legis-

lature, 25 April 1871, to regulate public ware-
houses and the inspection and handling of grain,

was constitutional. The case was an extreme
one ; the act was passed for warehouses only in

"cities of over 100,000 people" (Chicago), and
was therefore a special discrimination : it laid a

host of minute, costly, and laborious impositions

on warehousemen and elevator owners, and
obliged them to publish daily in the newspapers
a table of the charges made the previous year,

which must not be increased during the current
year— therefore, of course, never, as each year
w'as a canon for the next. The court decided
that, according to immemorial common law, the

government had a right to regulate the use of

property for the public good, and to fix maxi-
mum charges for public services of those with
whom the public has no choice but to deal.

Such regulations were never supposed to deprive

private owners of their property, hut the devo-
tion of property to a use in which the public

has an interest subjects it />ro tanto to ijublic

control. In other words, the public is a partner
in public corporations. The forms of law may
be changed at the will of the legislative body,
so long as they only give new effect to old pro-
visions. And wareliouses exclusively within one
State may be regulated by State legislation,

even though their business involves interstate

relations. Justice Field made a powerful dis-

senting argument, concurred in by Justice

Strong, on the ground that the legislature had
no right to meddle with private business, and
it was simply giving that body the power to

confiscate private property, contrary to the Con-
stitution. The railroad cases were all against

the power of the States under legislation to en-
force maximum transportation rates. The de-

cisions were the same in essence, but the court
declined to pronounce that the roads would for-

feit their charter if they disobeyed the law,

which, nevertheless was not repugnant to the
Constitution. The division of the court was
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the same ; and Justice Field again stated the

case for the companies. It was, that the char-
ters of the roads were constitutional, and the
right to reasonable compensation was the essen-

tial feature of the grant ; that what was reason-
able was a question for the judges and not the
legislature to determine. Such regulation of
fares as would take from a company the power
to meet its just obligations was illegal, and only
the courts could determine the facts ; this, there-

fore, was taking away private property without
process of law. Such an interpretation of the

limits of legislative power over corporations

places them at the mercy of every legislative

majority. It makes all business public business,

.and practically destroys all the guaranties of

the Constitution.

Grangers, the popular name for the Pa-
trons of Husbandry, a secret association in the

interests of agriculture. In 1866 the govern-

ment sent O. H. Kelley Con the staff of the

Department of Agriculture) to inspect and re-

port on agricultural conditions in the South, and
suggest means of improving them ; he found
them very wretched, and the farmers poor, back-

ward, and disintegrated. Considering organiza-

tion the first requisite for self-defense, and for

securing improved methods and needed legisla-

tion, he, with six others, formed in December
1867 the National Grange (Farm; of Patrons of

Industry. Only farmers could be members ; but

their women were admitted both to membership
and office. The machinery was like that of

other secret societies ; the local bodies were
•called granges, and each State had its State

grange. There were four "degrees" in local

granges, one in State "Pomona," and two in

national ("Flora" and "Ceres"). For the first

four years the growth was slow ; in 1872 it be-

gan to spread rapidly, in a year it had over

10,000 granges, and in 1875 its membership was
1,500,000, distributed through every State in the

Union. By its rules the order was to have no
part in political work, nominations, or discus-

sions, and as an order it had none, but the

members could not be expected to neglect the

.very object of its existence, and almost im-

mediately they began work against railroad

rates and discriminations, trusts, "futures,"

oleomargarin, etc., besides forming the chief

part of the great movement against hard money
(see Greenb.-\ck Party)— in all of which their

organization, and the consequent bid for their

support from political parties, aided them enor-

mously. It is therefore not surprising that

"granger" has become a typical adjective for all

measures in the supposed interest of the western

and southern farmers, or of which they form the

chief support, the word having the sanction of

the highest court (see Granger Cases). The
Department of Agriculture as a Cabinet office,

the act for founding experiment stations, and
the Interstate Commerce Bureau are among the

more legitimate fruits of the order ; others are

the subject of much difference of opinion. It

has also done much to form co-operative socie-

ties, and attempted to make the grain-elevator

system a portion of it. The political element,

however, was discrediting the whole movement
"by its excesses and ill judgment, and finally took
separate shape as the Farmers' Alliance and the

Populist Party (qq.v.), leaving the diminished
Patrons of Husbandry to a useful and growing

social and industrial influence. Consult : 'Amer-
ican Annals of Political Science.' Vol. IV.;
'Popular Science Monthly,' Vol. aXXII.

Granite, an unstratified rock, normally
consisting of three simple minerals, feldspar,

quartz, and mica, or, in Dana's nomenclature,
of orthoclase, quartz, and mica. For a long
time the universally accepted view which is still

the prevalent one, was that it is an "igneous"
rock of a "plutonic" type. The difficulty has,

however, to be encountered that it is not seen
in process of formation on the earth's surface.

This has been met 'by the hypothesis that it orig-

inates beneath the surface and under high pres-

sure, produced in most cases by earth, but in

some instances by a weight of incumbent water.
Like surface volcanic rocks it has been fused
and afterward cooled ; but it does not, like them,
comprehend tuffs and breccias, etc., but assumes
a crystalline texture, destitute of pores, or cellu-

lar cavities to which gases entangled in lava or
any such rock give rise. It is in favor of its

igneous origin that it has in many places broken
through ordinary sedimentary or metamorphic
strata, sending veins through them in various
directions. It rarely, however, overtops or caps
them, as if coming up molten through a crater

it had overflowed them above. Hence the term
proposed for it— "underlying"— to distinguish
it from the volcanic rocks, called "overlying*
rocks. It is of all ages, some granite in the Alps
having broken up the strata during Tertiary
times. Granite encloses fluid cavities, having in

them water, containing chlorides of potassium
and sodium, with sulphates of potash, soda, and
lime. Granite hills have a peculiar rounded
form, with a scanty vegetation. They are easily

distinguishable from the flat-topped precipice

flanked basaltic hills. Von Buch considers that

granitic mountains so much tend to be portions
of a sphere, that he looks upon them as

ellipsoidal bubbles, which were forced upward
only in a partially fluid state; then, when the
upper dome-shaped surface contracted, m_any
granitic blocks were formed. Granite is of
much economic value as a building stone. The
production of granite in the United States in

1900 was valued at $12,675,617. The leading
States in its production were Maine, Massachu-
setts, Vermont, and Delaware. See Geology;
Stone.

Granite State, The, the popular name of
New Hampshire. Fine building granite is

quarried at many points, notably at Plymouth.,
Concord, Milford, Pelham, etc.

Grant, Sir Alexander, English educator:
b. New York 13 Sept. 1826; d. Edinburgh 30
Nov. 1884. He went to India in 1859, and in

1862 became principal of the Elphinstone Col-
lege, Madras, and in 1863 was made vice-chan-
cellor of Bombay University. In 1868 he re-

turned to Scotland to become principal of the
University of Edinburgh, a position which he
held till his death. He wrote: 'Story of the
University of Edinburgh' (1883) ; and annotated
and edited Aristotle's 'Ethics' and Xenophon.

Grant, Frederick Dent, .American soldier:

b. St. Louis, Mo.. 30 May 1850. The eldest son
of Gen. Ulysses S. Grant (q.v.), he was gradu-
ated from the United States Military Academy
in 1871, was assigned to the 4th cavalry, was
aide-de-camp to Sheridan in the latter's Indian
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campaigns, in 1874 served in the Black Hills

expedition, and in 1881 resigned from the army
with rank o£ colonel. Later in business at New
York, he was minister to Austria in 1888-93,

and a police commissioner of New York in 1897

during the Strong administration. At the out-

break of the Spanish-American war (1898) he
became colonel of the 144th New York volun-

teers, was in the same year appointed brigadier-

general of volunteers, served for a year in

Porto Rico, and subsequently commanded the

military district of San Juan. He was also sta-

tioned in the Philippines, and appointed briga-

dier-general in the regular service in igoi.

Grant, James Augustus, British soldier

and explorer: b. Nairn, Scotland, 1827; d. there

II Feb. 1892. He accompanied Capt. Speke in

his search for the sources of the Nile (.1860-3),

when they explored the Victoria Nyanza and
were rewarded by the discovery of the river

issuing from the north of the lake. 'I'his ex-

pedition was described in a volume entitled 'A
Walk Across Africa> (1874).

Grant, Robert, American author and
judge: b. Boston. Mass.. 24 Jan. 1852. He was
graduated from Harvard in 1873 and the Har-
vard Law School in 1879, and has practised law
in his native city since 1879. He was one of the

water commissioners of Boston 1888-93, and in

the latter year became a judge of probate and
insolvency for Suffolk County, Mass. He has

published: 'The Little Tin Gods on Wheels'

(1879) ; 'Confessions of a Frivolous Girl'

(1880) ; 'The Lambs,' verse (1882) ; 'An Aver-
age Man' (883); 'Face to Face' (1886);
'Jack Hall' (1887) ; 'Jack in the Bush' (1888) :

'The Reflections of a ^Lirried i^Ian' (1892);
'The Opinions of a Philosopher' (1893) ; 'The
Art of Living' (1895) ; 'The Bachelor's Christ-

mas' (1895); 'Search Light Letters' (1899);
'Unleavened Bread,' a novel which has been

widely read (1900).

Grant, Ulysses Simpson, American gen-

eral .tikI i8th President of the United States:

b. 27 April 1822. in a small two-room cabin

situated in Point Pleasant, a village in southern

Ohio, about 40 miles alwve Cincinnati; d. Mt.

McGregor, N. Y., 23 July 1885. His father,

Jesse R. Grant, was a powerful, alert, and reso-

lute man, ready of speech and of fair education

for the time. Ulysses Grant grew to be a

.;turdy, self-reliant boy. He loved horses, and
became a remarkable rider and teamster at a

verj' early age. At the age of 17 he was a fair

scholar for his opportunities, and his ambitious

father procured for him an appointment to the

Military Academy at West Point.

His record at West Point was a good one
in mathematics and fair in most of his studies.

He graduated at about the middle of his class,

which numbered 39. He asked to be assigned

to cavalry duty, but was brevetted second lieu-

tenant of the 4th infantry, and ordered to

Jefferson Barracks, near St. Louis. Here he
remained till the spring of 1844, when his regi-

ment was ordered to a point on the south-

western frontier, near the present town of

Natchitoches, La. Here he ren;aincd till May
184s, when the Mexican War opened, and for

the next three years he served with his reei-

ment in every battle except Buena Vista. He
was twice promoted for gallant conduct, and
demonstrated his great coolness, resource, and

bravery under the hottest fire. He was regi-

mental quartermaster much of the time, and
might honorably have kept out of battle, but con-

trived to be in the forefront with his command.
He was regimental quartermaster at Fort

Vancouver, near Portland, Oregon, for one year.

In 1853 he was promoted to a captaincy and
ordered to Fort Humboldt, near Eureka in Cali-

fornia. In 1854, becoming disheartened by the

never-ending vista of barrack life, and despair-

ing of being able to have his wife and children

with him, he sent in his resignation, to take

effect 31 July 1854 and returned to St. Louis.

His father-in-law, F'rederick Dent, who lived

about 10 miles out of St. Louis, set aside

some 60 or 80 acres of land for his use, and
thereon he built with his own hands a log cabin,

which he called "Hardscrabhic." For nearly

four years he lived the life of a farmer. He
plowed, hoed, cleared the land, hauled wood
and props to the mines, and endured all the

hardships and privations of a small farmer.

In the spring of i860, despairing of getting^

a foothold in St. Louis, he removed to Galena,

111., where his father had established a leather

store, a branch of his tannery in Covington, Ky.
When Galena held a war meeting to raise a
company, Capt. Grant, because of his military

experience, was made president of the meeting,

and afterward was offered the captaincy of the

company, which he refused, saying: "I have
been a captain in the regular army. I am fitted

to command a regiment."

He wrote at once a patriotic letter to his

father-in-law, wherein he said: "I foresee the

doom of slavery." He accompanied the com-
pany to Springfield, where his military experi-

ence was needed. He mustered in several regi-

ments, among them the 7th Congressional

Regiment at Mattoon. He made such an im-
pression on this regiment that they named their

camp in his honor, and about the middle of

June sent a delegation of officers to ask that

he be made colonel. Col. Grant marched his

men overland, being the first commander of the

State to decline railway transportation. His
efficiency soon appeared, and he was given the

command of all the troops in and about Mexico,

Mo. .\t this point he received a despatch from
E. B. Washburne, congressman for his district,

that President Lincoln had made him brigadier-

general.

In February 1862, with an army of 20,000

men and accompanied by Commander Foote's

flotilla, he took Fort Henry and marched on
Fort Donelson. On the i6th of the same month
he had invested Donelson and had beaten the

enemy within their works. Gen. Simon Buck-
ner, his old classmate and comrade, was in

command. He wrote to Grant, asking for com-
missioners to agree upon terms. Grant replied:

"No terms except an unconditional and imme-
diate surrender can be accepted. I pronose to

move immediately upon your works." Buckner
surrendered, and Grant's sturdy words flamed

over the land, making him "Unconditional Sur-

render Grant." On 6 .•\pril the Federals at

Shiloh or Pittsburg Landing were attacked by a

large Confederate force commanded by Gen. A.

S. Johnston, and beaten back to the Tennessee

with heavy loss. Grant, having reformed his

lines and been reinforced by Buell. renewed the

battle on the 7th. and the Confederates, who.
Johnston having been killed, were commanded
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by Beauregard, were driven from the field. In
January 1863 Grant began to assemble his

troops to attack Vicksburg, but high water kept
him inactive till the following April. Corinth
was occupied on 30 May and on 3 July Pember-
Ton at Vicksburg surrendered the largest body
of troops ever captured on this continent up to

that time, and Grant became the "man of des-
tiny" of the army.

He was made commander of all the armies
of the Mississippi, and proceeded to Chatta-
nooga to rescue Rosecrans and his beleaguered
army. In a series of swift and dramatic battles
lie captured Lookout Mountain and Missionary
Ridge. The victory at Chattanooga opened the
way for Sherman's march into Georgia, and
practically closed the war so far as the West
was concerned. In February 1864 Congress
created and conferred upon Gen. Grant the
rank of lieutenant-general, and the following
TTionth he assumed command of the armies of
the United States, and immediately put him-
self in position against the army of northern
Virginia commanded by Gen. Robert E. Lee.
In the bloody campaign that followed (See
Wilderness. The Battle of the) slowly and
inexorably Grant forced Lee and his army back
upon Richmond. Petersburg fell on 2 April,
and Richmond on 3 April; on 9 April 1865 Lee
surrendered at Appomattox, and, Sherman hav-
ing consummated his victorious march to the
sea, the war was ended. Grant's terms with the
captured general and the Southern army were
so generous as to win the respect and ad-
miration of the Southern people. Grant now
returned to Washington. In 1866 he was pro-
moted to the rank of general and every honor
possible was bestowed upon him. In August
1867, Gen. Grant consented to till the office of
secretary of war ad interim, but, the Senate hav-
ing refused to approve the suspension, January
1868 he surrendered the office to iNIr. Stanton.

He was the chief citizen of the Republic at

the close of the war, and when Lincoln was
assassinated he was the mainstay of the Repub-
lic. He became inevitably a candidate for Presi-
dent, and was elected with great enthusiasm in

1868. In 1872 he was re-elected, and during his

two terms his one great purpose was to recon-
struct the nation. In 1878, two years after his

second term had ended, he w'ent on a trip around
the world, visiting all the great courts and kings
of the leading nations.

In 1880 he was defeated as candidate for
nomination for a third term. Shortly after
this he moved to New York, and became a

nominal partner in the firm of Grant & Ward.
His name was used in the business ; he had little

connection with it, for he was growing old and
failing in health. In May 1884, through the ras-
cality of his partner, Ferdinand Ward, the firm
failed, and Gen. Grant lost every dollar he owned.
Now came the most heroic year of his life.

Suffering almost ceaseless pain, with the death
shadow on him. he sat down to write his auto-
biography for the benefit of his wife. He com-
plained not at all. and allowed nothing to stand
in the way of his work. He wrote on steadily,

up to the very day of his death, long after the
power of speech was gone, revising his proofs,
-correcting his judgments of commanders as new
evidence arose, and in the end producing a book
which was a marvel of simple sincerity and
modesty of statement and of transparent clarity

of style. It took rank at once as one of the
great martial biographies of the world.

At his grave the North and South stood side
by side in friendship, and the great captains of
opposing armies walked shoulder to shoulder,
bearing his body to its final rest on the bank of
the Hudson River. The world knew his faults,
his mistakes, and his weaknesses; but they were
all forgotten in the memory of his great deeds
as a warrior, and of his gentleness, modesty,
candor, and purity as a man. Since then it

becomes increasingly more evident that he is to
take his place as one of three or four figures
of the first class in our national history. He
was a man of action, and his deeds were of the
kind which mark epochs in history.

Grant University, a coeducational institu-
tion in Chattanooga, Tenn., with departments
in Athens, Tenn., founded in 1867, unde the
auspices of the IMethodist Episcopal Church;
reported at the close of 1900 : Professors and
instructors. 65; students, 781-; volumes in the
library, 6,000.

Grants Pass, Ore., city, county-seat of
Josephine County; on the Rogue River and on
the Southern P. R.R. ; in the southeastern part
of the State, about 60 miles from the Pacific.

It is the commercial centre of an agricultural,
lumbering, and mining region ; and its chief
manufactures are lumber, flour, wood products,
machinery for the farms, mines, and for lumber-
ing, and bricks. It has large railroad repair
shops. Pop. (1900; 2,290.

Granula'tion Tissue, the tissue formed in

wounds to repair loss of substance. Through
the clot in a fresh wound certain cells of the
blood wander and begin to form new tissue.

Blood vessels in tiny loops pass out from the
sides of the wound. On the surface these loops
form small rounded elevations, spoken of as
"granulations." As the process goes on, the
new tissue contracts, drawing in the sides of
the wound ; the skin grows out in delicate points
from the margins of the cut. If the granula-
tions pass beyond the surface-line because of
irritation, they are spoken of as "superfluous"
granulations or "proud flesh."

Gran'ville, Granville George Leveson-
Gower, 2d E.\rl, English statesman : b. Lon-
don II May 1815: d. there 31 March 1891. He
was educated at Eton and Oxford ; entered
Parliament in 1836 for Morpeth, afterward for
Lichfield, both in the Liberal interest. In 1855
he became president of the council, and min-
isterial leader of the House of Lords (1855-8).
From 1859 to 1866 he was again president of
the council, having previously failed to form a
ministry under himself as premier. In 1868 he
was colonial secretary under Gladstone, and
in 1870 succeeded to the secretaryship for for-
eign affairs, which he held until 1874. During
this period he negotiated the Treaty of 1870.
guaranteeing the independence of Belgium, and
"protested" against the Russian repudiation of
the Black Sea clause of the Treaty of Paris. On
the return of Gladstone to office in 1880 he was
foreign secretary until 1885.

Granville, N. Y., village, in \A'ashington
County ; on the Delaware & H. R.R. ; about 37
miles northeast of Sarato.ga Springs and 57
miles northeast of Troy. 'The village is in an
agricultural section, but nearby are valuable
slate and building-stone quarries. The slate is
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used for mantels, roofing, and marblcizcd slat-

ing. The trade of the town is in stone and slate

from the quarries, butter, cheese, hay, and
vegetables. Population of the township of
Granville, which includes several small villages,

(1900), 5,217; of the village of Granville (1900),
2,700.

Granville, Ohio, a village in Licking
County, on Riiccoon Creek, and on the Toledo
& O. C. R.R., about 25 miles northeast of Co-
lumbus. It has agricultural and manufacturing
interests, but is chiefly noted for its educational
institutions, which include Denison University
(Baptist), and the Shcpardson College for

Women. Pop. (1900) 1,425.

Grape Culture. The grape is believed to
be the oldest of our cultivated fruits, .\lthough
some 1,500 varieties of grapes are cultivated in

Europe, they are practically all from a single

species of the vine, known as the I'itis vinifcra.

It is supposed to have been indigenous to Asia,
where it was widely planted by different peo-
ples centuries before it was introduced into Eu-
rope. The Phosnicians have the credit of intro-

ducing the culture of the vine into Europe, first

into the islands of the Grecian Archipelago and
thence into Greece and Italy. The Romans car-

ried vine culture, as a part of their civilization,

wherever they settled. Thus, the vine had be-

come well rooted in the south of France, in the
neighborhood of Marseilles, at the beginning of
the present era. Its culture during the next
200 years spread northward.

The native grapes of America are of entirely

different types from the European kinds. Tlie

reason is that they come from different species

of vines. So that in America, we cultivate two
distinct types of grapes: (i) the native varieties,

which are indigenous to the country ; and (2)
the vinifera, or European kinds, which have
been transplanted here, and thrive out-doors
only on the Pacific coast.

The vine and its cultivation engaged the at-

tention of early colonists, who were encouraged
by the authorities and by the lawmakers. The
Virginia Assembly passed an act awarding pre-

miums to successful grape growers. When the

second charter was granted to Rhode Island by
Charles II. in 1663 it contained an inducement
to anyone who would plant a vineyard. Queen
Christina in her instructions to John Printz,

governor of New Sweden, urged that vine grow-
ing be encouraged, and she instructed the gov-
ernor to give the matter his personal attention.

Many of the immigrants to the different col-

onies came from noted vineyard districts of the

Old World. It was only natural that they

should try to introduce here the cultivation of

those European vines with which they were
most familiar. Thus, most of the early attempts

to establish vineyards for profit were by foreign,

or foreign-born settlers. In 1792 or 1793 Pierre

Lcgaux, a Frenchman, interested a number of

Philadelphia gentlemen in his enterprise, and a
company was incorporated for the purpose of
planting vines. A vineyard was set out at

Springmill, near Philadelphia, on the Schuylkill

River. Foreign varieties of grapes were tried,

but the experiment proved a failure.

About the same period (1790-3) a colony of
Swiss grape growers from about Lake Geneva
raised a fund of $10,000 and vineyards were
planted in jessamine County, Ky. Foreign

varieties of grapes were tried, as had beer*

done previously, but they all ran out and
perished. Some years later, or about 1802,.

certain members of the Swiss colony removed
to a pl.'ice which they called New Switzerland
(now Vevay, Indiana), on the Ohio River,.

45 miles below Cincinnati, .\fter failing with
the best grapes imported from Switzerland,,
they tried a native variety called the "Cape,"
or the ".'Mexander" grape, and they then
met with some success. This was largely

due to the skill and experience of one
member, John James Dufour, who joined the
colony about 1805. He was an intelligent and
observing vine-dresser, and afterward wrote a
small treatise on grape culture and wine mak-
ing— one of the first books on the subject pub-
lished in this country. Dufour produced wine,
which had a fair sale in the West, but by 1835
or 1840 the wines of \'evay were little heard of,,

and a few years later the vineyards had nearly-

disappeared.
Such, in brief, were the leading attempts to

introduce the cultivation of European grapes
into the Eastern States, beginning in 1620; not
one lasting success is recorded.

However, in 1851 the European grape was
being grown with success about the different

missions. The popular variety was a kind
now known as the "Mission grape," which is

extensively cultivated in Southern California to-

this day. Other and better of almost all the
leading varieties of European vines have been
planted in that State, and their cultivation was a
success from the beginning. Our native grapes-
grow there also, but they are not cultivated to
any extent west of the Rocky Mountains.
Therefore, grape culture, especially in California,

constitutes a separate chapter in American viti-

culture.

Tlic Cultivation of A}ncrican Grapes.— After
experience had shown that European varieties of
grapes would not thrive, practical horticulturists

began to turn their attention to the native vines
found growing wild, or partially cultivated.

They saw that success lay in that direction. But
the trouble was to obtain a native grape of su-
perior quality for the table and for wine.

In 1819 Maj. John Adlum noticed a vine
growing in a garden at Georgetown, D. C. The
grape struck him as having many excellent qual-
ities. He first supposed it to be a European
variety, but the grape was really a native of
North Carolina, where it was discovered in 1802,
and it took its name from the Catawba River.
Maj. Adlum was enthusiastic in his estimate of
the value of the Catawba grape. In a letter,

written shortly before his death to the Hon.
Nicholas Long^worth of Cincinnati, Ohio, he
says : "I have done my country a greater benefit

in introducing this grape than I would have
done if I had paid the national debt."

There is no doubt that the Catawba grape
has played an important part in the grape and
wine industry of the United States. This was
largely due to the heroic efforts of Nicholas
Longworth, who is called "the father of .Ameri-

can grape culture." He spent 40 years or more
of his life and $200,000 in establishing vineyards
in the Ohio Valley, and his wine cellars at Cin-
cinnati, Ohio. His persistent effort to make
the industry a success is a fine example of

American energy and enterprise. Longrwortb
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obtained thousands of vines from Bordeaux and
Burgundy, from the Rhine district of Germany,
from Madeira (6,000 vines), and from the Jura
(7,000 vines) in hopes of finding grapes which
would thrive in his Ohio vineyards. He also

tried native grapes, but most of these were given
up for the Catawba, which he first received
from Maj. Adlum in 1825.

Not only as a pioneer, but as a leader in

grape and wine growing, Long\vorth exercised
great influence on the industry. Many able and
practical men in Cincinnati became interested in

grape culture and, in 1848, the Cincinnati Hor-
ticultural Society estimated that within 20 miles
of the city more than 1,200 acres were planted
in vineyards. During the next three or four
years, some six or eight wine cellars were es-

tablished at Cincinnati. Longworth had two.
At his cellars dry and sweet wines were made,
and "sparkling Catawba"— the latter produced
by fermentation in the bottle after the method of

French champagne. It was after a visit to
Mr. Longworth that the poet Longfellow wrote
his celebrated poem on 'Catawba Wine.'

In 1858, Erskine made a report to the Brit-

ish government on the extent and condition of
viticulture in the L'nited States. He gave the

vineyard area of the several States, as follows

:

3,000 acres in Ohio; 1,000 in Indiana; 500 in

Kentucky ; 500 each in Missouri and Illinois
; 300

in South Carolina ; 200 in North Carolina ; 100

in Georgia— a total of 5,600 acres of vineyard
in the L'nited States. Even at this time grape
culture in the Ohio Valley was on the decline.

The vines there were being steadily destroyed

by mildew and rot. By 1865, these vinej-ards,

which promised so much pleasure and profit, and
on which so much labor and money had been
e-xpended, were disappearing, and a few years

later the grape and wine industry of the Ohio
Valley became a thing of the past.

At that time the methods of successfully

treating the two principal fungus diseases of

the native vine— mildew and black rot— were
not known to our viticulturists. Later on the

discovery was made that black rot may be kept
almost under control by a preparation of sul-

phate of copper, called the "Bordeaux mixture"

—

the cheapest and best fungicide ever introduced.

As black rot prevailed from an early date in

all the vineyards east of the Rocky Mountains,
it was only after an efficient remedy was found
that grape culture could become commercially
profitable in the various eastern States. In Cali-

fornia, on the other hand, the vineyards were
rather free from fungus diseases, but there, as

in France, the phylloxera began its ravages

about in 1875, and has been the worst scourge

of the vineyards on the Pacific coast since then.

The Growth of Grape Culture in the East-
ern States.— About 1865 the grape-growing in-

dustry became rooted in the Hudson River Val-
ley, the lake regions of centra! and western
New York, and in northern Ohio, and on the

islands in Lake Erie. New York, Ohio, and
Missouri are the leading States in the order
named. Then come Virginia, North Carolina,

Indiana, Illinois, and Kansas. There are small
vineyard districts comprising from 500 to 1.500
acres in Georgia, Florida, New Jersey, Michigan,
Kansas, Tennessee, and many other States.

The grape industry of the Hudson River Val-

ley w-as fairly established in the early sixties.

Here, the Isabella grape was the leading variety.

Like the Catawba, the Isabella is regarded as a

native of North Carolina. About 1810 a vine
was sent from the South to Col. George Gibbs,
who planted it in his garden at Brooklj-n,

N. Y. A few years later, one of the successful
pioneer viticulturists of this country, William
Prince, of Long Island, N. Y., introduced this

variety to growers, and he named it the "Isa-
bella" in honor of Mrs. Isabella Gibbs. For
a long time the Isabella was the standard grape
in the New York vineyards, but of late years it

has given place to other varieties.

Several varieties of grapes of good quality
originated in the Hudson River district. Per-
haps the most desirable kinds were the lona,
and the Eumelan. The former was originated
by Dr. C. W. Grant, of lona Island, N. Y.
With the Delaware it is considered one of the
finest flavored grapes of American origin. The
Eumelan is more for wine making than for
eating. The vineyards of the Hudson River dis-

trict in i8go comprised about 13,000 acres. Since
then the industry has gone backward, and at

the present time the vineyard area is estimated at
from 8,000 to 9,000 acres. There are one or
two wine cellars in this district, but about 80
or 90 per cent of the grapes raised along the
Hudson River are sold for table purposes.

The Lake Keuka District.— Small plantings
of vines were made at Hammondsport, N. Y.,

at the head of Lake Keuka, from 1850 to i860.

But it was not until after 1865 that the grape
industry there began to assume some commercial
importance. In 1890, when the statistics of \'iti-

culture were gathered for the first time in the
L'nited States, there were more than 12,000
acres of bearing vines in the Lake Keuka dis-

trict, and the growers shipped 20,000 tons, or
40,000,000 pounds, of table grapes to market
annually. In addition to that amount, some
5,000 tons of grapes were sold to the local wine
cellars. The vineyard acreage in this section
did not continue to increase so fast, and in 1903
there were in the district 15,000 acres of vines.

The vintage begins usually the first week in
September, when the early varieties (such as the
Concords and Delawares) ripen. It lasts until

the middle of October, when the last of the
Catawbas are gathered. The crop is picked
in boxes, which hold from 35 to 40 pounds.
The clusters of fruit are cut from the vines by
grape shears. When the boxes are filled they
are carried to the end of the rows, where they
are gathered two or three times a day and taken
to the packing-house. Here the grapes are-

sorted, and packed in 5- and lo-pound baskets.
This work is done mostly by women and girls.

The bulk of the grape crop is shipped by
fast freight to the large city markets— to New
York, Boston, Philadelphia. Within the past
few years new markets have been opened in the
Far West, and now it is common to find New
York State grapes for sale in Denver. Omaha,
Kansas City, and even in Manitoba. The ex-
periment was tried of shipping grapes to Eng-
land, but while the fruit arrived there in fair

condition, the cost and prices received did not
warrant making further efforts.

The Lake Keuka grape growers now have a
long range of season— that is, they can supply-

table grapes from early in September till the io\~
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lowing March and April. The early varieties
cannot be held \cry long, hut the Catawha, for

example, which ripens late, is a "good keeper."
The grapes are stored in crates or trays in a
cool building or cellar, and by proper ventilation
and by maintaining an even temperature they can
be kept fresh and fair till spring. Some years
ago the only grapes in market in mid-winter
were hothouse grapes, which cost from 50 cents
to $1.50 a pound. Now these outdoor-grown
grapes can readily be bought in January or Feb-
ruary at 5 and 10 cents a poimd.

The wine industry has also made striking
progress in the Lake Keuka district. From the
2 or 3 cellars the number has increased
to 12 at or near Hammondsport. N. Y. This
section of New York State is often called "the
American champagne district," as it produces
about two thirds of all the champagne made in

the United States.

There are two important areas of vineyards
adjoining the Keuka district, namely, the Sen-
eca Lake district of about 5,000 acres of vines
in Seneca and Schuyler counties; the Canan-
daigua district of about ,3,000 acres of vineyard
bordering on Canandaigua Lake.

fhc Chaulauqua Griiftc Bell.— This is the

greatest single strip of vineyard in the United
States. It stretches from the hills surrounding
Chautauqua Lake in western New York,
along the shore of Lake Erie for some 50 miles.

There are about 25,000 acres of vineyard in

this belt. The growth of grape culture in the
Chautauqua district was remarkably rapid. The
industry began about 186a. It grew and pros-
pered, and in 1900 the Chautauqua grape
belt contained about 25,000 acres of vines.
The annual yield of this district is about 4,000
carloads of grapes. Each car holds from 2,300
to 2,500 baskets. In addition, probably one
third, or more, of this amount is used to make
wine. The making of unfermenlcd grape juice
has become quite a large and growing industry
in the Chautauqua district.

The bulk of the crop (about 80 per cent)
is handled by an association of growers. The
grapes are graded according to their quality,

and the returns from the shipments are "pooled."

Each grower gets his pro rata share, after de-
ducting expenses. About 85 per cent of the
grapes grown in the Chautauqua belt are of the
Concord variety.

The Norllu-ni Ohio Vineyards.— Soon after
the decay of grape culture in the Ohio River
Valley, about Cincinnati, the industry became
established in northern Ohio along Lake Erie.

Here, the Cataw-ba grape, which was destroyed
"by fungus diseases in the former locality, sur-
vived and soon became the leading variety.

There are large stretches of vineyards all along
the Lake Erie shore from .Ashtabula to San-
dusky. There are also several islands in Lake
Erie covered with vines ; of which Kelley's Is-

land and Middle Bass Island are the best known.
The total area of these vineyards in northern
Ohio is estimated at from 8.000 to 10,000 acres.
From several towns in the northern tier of
•counties in Ohio, large quantities of table grapes
are shipped, principally to western markets. The
average crop from the Euclid or Cleveland dis-
trict has been about 1.500 carloads. The yield
about Sandusky and on the Lake Erie islands
is inostly taken by the wine cellars.

nummary.— In the districts above described,

the growing of grapes (both for the table and
for wine making) is regarded as the chief in-

dustry. There are considerable vineyard areas
in several of the southern and of the western
States, and these may become important in the
near future. New sections arc being planted
to vines from time to time ; for example, of
late years there has been quite an increase of
vineyards in southern Michigan, and in the
Ozark Mountain region of Arkansas a'.id of
southwestern Missouri.

Of American grape culture east of the Rocky
Mountains two things may here be noted:
First, although some 800 varieties are grown
and flourish, yet the bulk of the crop in the
leading districts consists of only two or three
varieties, namely— the Concord, Catawba, and
Delaware ; secondly, two thirds of the grapes
raised in the East are sold and u.sed for table

purposes, while only one third of the croj) is

made into wine. It is just the reverse in Cali-

fornia, for there two thirds of the grape crop
is turned into wine, the balance being used
for raisins and the table. Therefore, not only
in the fact that practically all of the grapes
are foreign or European varieties, but in mak-
ing wine the leading |)roduct of the vineyard
crop in California is sharply defined from the

industry east of the Rocky Mountains.
Graf<c Culture on the Pacific Coast.— Men-

tion has already been made of the Spanish I'ath-

ers, who planted small patches of vineyards
about their missions in southern California as

early as 1770. The first plantings were at the

mission of San Gabriel, and in the course of

the next 75 years there were vineyards of from
5 to 25 acres extending from San Diego north
as far as Sonoma County. The missions were
abolished and their property confi.scaled in 1845.

The early settlers who began pouring into

California in 1849 were more interested in gold
than in grapes, and it was not until the year
1858 that a genuine and widespread interest in

grape growing arose in the new State. During
the next three or four years many vineyards
were planted, and the industry began to at-

tract considerable attention, so much so that,

in 1861, Gov. Downey was authorized by the

legislature to appoint three commissioners "to

report upon the best means and ways to promote
the improvement and culture of the grape vine

in California." One of the conmiissioners ap-

pointed was Col. Agoston Haraszthy, who, by
his writings and his efforts, was largely respon-

sible for this renewed interest in grape culture.

He went to Europe, visited the leading vineyard
districts there, and secured 100.000 vines em-
bracing 1,400 varieties. These vines and cut-

tings were distributed from time to time in

small lots to growers in different parts of Cali-

fornia, and they formed a basis for the viticul-

tural industry in that State.

The first, or experimental, era of the young
industry may be said to go from 1861 to 1871.

During this period the most popular grape was
the old "Mission." It was hardy, vigorous, and
a good bearer. The "Mission" yielded a dry

wine of rather inferior quality, which for some
years prejudiced dealers and buyers against the

Californian product. It will, however, produce

a sweet wine, of the sherry type, of good
quality.

After a while it was demonstrated that the

fine wine grapes of Europe would succeed and
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flourish in different parts of California. And
then French, German, and Italian vintners turned
their attention to the vines they knew or had
grown in the Old Country.

After 1871 grape growing in the State be-

gan to go backward, and this continued till

1879, when there came a "turn" in the industry.

There was a short crop that year; the prices for

grapes and wine went up, and soon there was
renewed interest in viticulture. In response to

a demand, a State Board of Viticulture was
created in 1880. The board was composed of
able and practical growers from the leading
districts of the State, and their work resulted

in a revival of the industry.

According to the census of 1890, there were
then in California 155,272 acres of bearing vines;

the output of wi'ie that year amounted to

14.626,000 gallons. The wine crop reached its

height in 1897, when it was 34,000 gallons. The
dry and sweet wine production of California for

1902 is put at 28,000.000 gallons. The assessors'

returns for the present year (1903) show a

total area of vines in California of 230,675 acres,

of which 118,209 acres are in wine grapes, and
89,792 acres in raisin grapes, and the balance

table grapes. See Raisin Industry, American.
The shipping of California table grapes to the

eastern markets now amounts to about 1,200

carloads. The California shippers of table

grapes labor under the difficulty of long dis-

tance from their markets. They have fine, beau-
tiful varieties of grapes, but many of them
will not stand the journey to the eastern markets.

The leading varieties of California table

grapes are : Flame Tokay, Ernperor, Cornichon,
Black Malvoisie, Rose of Peru, Muscats, Thomp-
son's Seedless, the Chasselas varieties.

Practical Side of Grape Culture.— The prac-

tical part of vine-growing can not be learned
from books, but is the result of hard work and
years of experience. However, some of the

more important features of vine cultivation may
be mentioned. Of course, climate, location, and
soil play an important part in the yield and in the

quality of the fruit. From early times the vine
was generally set out on the hills with southern
or eastern exposure. It is another curious fact

that the leading grape districts of Europe and
of the United States are located near a body
of water. It is so in the great Medoc district of
France, situated between the rivers Garonne and
Gironde. and in Germany along the river Rhine.
In the eastern States we have the leading dis-

tricts along the Hudson River, on the banks
of Lake Keuka in central New York, and
along the shores of Lake Erie in northern Ohio.
Such large bodies of" water keep the vines from
late spring or early fall frosts, and from heavy
dews and fogs.

Propagation.— The propagation of the vine

may be accomplished by seeds, cuttings, layers,

and grafts. The wild grape grows from, and
multiplies by, the seed only. It reproduces it-

self, and its seedlings differ seldom from the

parent vine. But, if we take the seed of the

cultivated vine, the seedlings show a wide varia-

tion, and that is seldom wanted, unless as an
experiment to obtain new varieties. The usual

method of vine propagation is by cuttings, which
are made in the winter from the trimming of
the vine*. The cuttings are planted early in

the spring, after the ground is thoroughly well

prepared. It is usual to let the plants grow
\'0L. 7—49

one or two years. The methods of transplanting
these vines are various, due to the nature of the

vines and to the methods followed in the various
districts. Thus, in California rooted vines of
one year are preferred ; in the eastern States
growers prefer two-year-old transplanted vines.

Grafting.— The grafting of the vine, as with
other woody plants, is quite easy, although it

may be done in a number of ways. The time to

graft IS early in the spring before the sap
starts. Fully a dozen methods have been
named and described. The two kinds in

most common use are the ordinary cleft or
shoulder-graft, and the English or whip-graft.
An ordinary graft is simply done by cutting

the vine off three or four inches below the

surface of the ground, then split with a grafting
chisel, and held open with a wedge until the

scion is fitted exactly into place. The cleft may
be tied with a string, or covered with clay or
grafting wax, and then the earth is heaped about
the graft, leaving one bud of the scion above
the surface. Grafting is of great importance
to every vine grower in Europe and in Califor-

nia. For it is by grafting European vines

on American stock that they can be protected
from that dread scourge, phyllo.xera.

Pruning and Training.— The value of remov-
ing a portion of the vine, and other woody
plants, was recognized at a very early date.

Most of our native grapes are more vigorous
growers and show a greater tendency to climb
and spread than do the European vines. Prun-
ing relates to the removal of such parts of the
vine as ensures better fruit and larger yield.

The general principles of pruning are practi-

cally the same for all vines, and these prin-

ciples as given by Prof. L. H. Bailey are: (l)

Fruit is borne on wood oi the present season,

which arises from wood of the previous sea-

son
; (2) a vine should bear only a limited num-

ber of clusters, and (3) the bearing wood should
be kept near the original trunk or head of the

vine. Thus, the wood is constantly renewed, and
new shoots which give wood, or canes, for the

following year, are called "renewals."

Training relates to the form and disposition

of the different parts of the vine. It is not
necessary to describe the different methods of
training. Each large vineyard district has its

own system.
Brief mention may be made of the three

well-known ways of training the native vine
outside of California: (l) The so-called "Knif-
fin system" first obtained in the Hudson River
district. The vine is allowed to grow at will

the first season after planting ; the second year
it is cut back two or three buds from the ground,
and from the stub only one shoot is allowed to

grow. This is tied to a stake, at intervals, as

it grows, to keep it straight to the height of the
trellis. In the third year posts are set

about 16 feet apart between every two vines.

Two wires arc then stretched along the
posts, the upper wire about five and a half feet

above the ground, and the lower one about
half way between the upper wire and the
ground. The vine is now tied to each wire, and
cut off even with the upper one. The next year
all the buds on the vine are rubbed off. except
four— two for each wire. The two arms on the
top wire are often bent down to the second wire,

thus forming a droop, and the system is known
as the "drooping system" of training.
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(2) The Chautauqua system of vine training,

as it may be called, is largely used in the vine-

yards of that district. In the first year the vine

is cut back to three or four buds. The second

year it is cut back to live or si.\ buds, and three

of the strongest shoots are left to grow the

fruit-bearing arms for the third year. The trel-

lis consists of three wires. Each year three or

four of the strongest new canes arc trained upon
the trellis spread out in a fan shape.

(3) The Munson system of vine training is

napied after T. V. Munson, of Texas, a prom-
inent viticulturist and is adapted to the native

vines of the southern States. The trellis used

is little different from that of the other systems.

Thus, the posts are set about 24 feet apart,

and carry two lines of wire. The vine is pruned

back in the first year, and the ne.xt year the two
arms may be allowed to bear a few clusters, if

the vine is strong. The "bearing arms" are then

cut back to I or 2 eyes each ; the other arms
to 8 or ID eyes. These arms bear the next

year, and are pruned for the third year quite

short, while the bearing arms for the next year

are pruned long. By this system of training

there is a shifting of the bearing canes from one

side of the vine to the other; all of which, it is

claimed, gives vigor to the vine and a good
distribution of the fruit.

Diseases of the Vine.— These are caused by
animal and vegetable parasites. Of the former

the worst and best known is the phylloxera.

An American entomologist, the late Prof. C. V.

Riley, discovered that some of our native Amer-
ican vines, were infested by phylloxera, but they

successfully resisted its attacks. He therefore

recommended to the French and other growers

of European grapes, that they graft their vines

on American stocks. This proved to be the

solution of the problem, and practically all of

the millions of vines planted in France during

the past 25 years, are on "resistant stocks." or

American species of vines. It is the same in

California, where the vineyards destroyed by
phylloxera, have been and are being replaced by

vines grafted on Amciican stocks. The main
thing now is to get the right "resistant vines"

for different soils and different climates. The
other insect pests are the grape leaf-hopper, the

root-worm, the flea-bcctle, thrips, rose-bug, etc.

The leaf- or vine-hopper often does consid-

erable damages in the vineyards of the East

as well as in California. The best remedy so

far recommended is a solution of whale-oil soap

applied in a spray. The root-worm is at pres-

ent working in the vineyards of Chautauqua
and in northern Ohio. Two or three sprayings

of arsenate of lead during the season is recom-
mended, but thorough cultivation is regarded as

the best check to the root-worm. See Insecti-

cides.

The leading veg«table diseases of the vine

are mildew, black rot, oidium. anthracnose,

snaheim, etc. The effects of mildew are seen

on the leaves, stem, and the fruit. This disease

is indigenous in this country, and first appeared
in 1878 in Europe, where it spread over the

vineyard districts, France, Germany, Italy, and
Spain, doing great damage.

Black rot was also introduced into Europe
from the United States, but there it was not
as serious as with us. The rot first affects the

leaves and then passes to the fruit. The condi-
tion most favorable for the spread of both mil-

dew and black rot is warm, moist weather. See
Fungi and Fungicides.

7 /u' Evolution of American Grapes.—It

should be noted, in conclusion, that the develop-

ment of American grape culture has been a
process of evolution with a survival of the fit-

test. Thus, the improvement in the quality of

our native grapes has been something remark-
able. It represents the difference between the

wild grape— coarse, harsh, and often disagree-

able in taste and smell — and the cultivated

grape— tender, luscious, and sweet and deli-

cate in llavor.

The botanists have described and put Amer-
ican grape vines into some 12 or 13 groups or
classes. Only 4 American species of vines have
been cultivated and developed to any extent, as

follows: (i) I'itis Labrusca; (2) V. Eslivalis;

(3) V. Riparia; (4) V. Rupestris.

The V. Labrusca is generally known as the

"fox grape," and is a native of the Atlantic

slope from New England to South Carolina.

The largest number of varieties of grapes in all

the Eastern States now cultivated spring from
this species, which includes tlic Concord, the

Catawba, etc.

The V. Estivalis is the "summer grape* of

the Middle and Southern States. Several vari-

eties (such as the Lenoir or Jacquez, Herbe-
mont, Cunningham, etc.) have been much used
in France and in California as a grafting stock.

The V. Riparia is the grape vine of the river

banks, and is found growing wild from Canada
to the lower Mississippi Valley. This species

is very highly regarded in France and California

as a stock on which vinifera vines have been
grafted with success.

The V. Rupestris is native of the country
west of the Mississippi River from Missouri to

Texas. The varieties of this species have not

been much cultivated, but are used, almost ex-

clusively, as resistant stocks in France and in

California.

Thus far, the efforts of our horticulturists to

develop and improve many new varieties of

American grapes has been confined to a few
species. In 1830 William Prince enumerated
but 88 varieties of native grapes; to-day there

are more than 800 kinds. Already they have ac-

complished splendid results by cultivation, and
by hybridizing our vines with the best foreign

kinds. We may look in the near future for the

production of many choice grapes which will

combine all the vigor, beauty of foliage, and
resistance to disease of the Labrusca and other

American families with the delicate and fine

qualities of the vinifera, or European varieties

Bibliography.— The most complete books on
grape culture have been written by the French
experts, but their writings do not apply to

American grape culture. Among the best books
on the subject in French we may name the fol-

lowing: Guyot's 'Etude dcs Vignobles de
France,' 3 vols., Paris 1876: Foex's 'Cours
complet Viticulture,' Paris 1875, and Coste-

Floret's 'Lcs Travaux du Vignoble,' Paris 1898.

The leading journal is the 'Revue de Viticul-

ture,' published at Paris.

Books on American or Easterr Grape Culture:

Fuller, 'Grape Culturist.' New York 1866;

Mead, 'Treatise on American Grape Culture,'

New York 1867; Husmann. '.American Grape-
Growing and Wine-Making.' Now York 1896.

The most complete account of our native wines
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is found in the 'Descriptive Catalogue of Amer-
ican Grape Vines,' by Bush & Son & Meissner,
4th ed. St. Louis 1895. Consult also : Prof.

L. H. Bailey, 'Evolution of Our Native Fruits'
;

the reports and bulletins of the United States
Department of Agriculture.

Books on California Grape Culture : Hus-
mann, 'Grape Culture and Wine-Making in Cal-
ifornia,' San Francisco 1880; E. J. Wickson,
'California Fruits' ; Hyatt, 'Grape Culture and
Handbook for California' ; Wait, 'Wines and
Vines of California,' San Francisco 1889; also

the reports of the Board of State Viticultural

Commissioners of California, 1881-1893. See
Viticulture ; Wine-making.

Lee J. Vance,
Editor 'American Wine Press,'' New York.

Grape Ferns. See Ferns and Fern Allies,
Ophiogiossiilcs.

Grape, or Globe, Hyacinth. See Hyacinth.

Grape Insect-pests. More than 200 spe-
cies of insects have been observed preying on
the grape-vine in America. The principal pest

is the phylloxera {Ph. vastatrix), which first

attracted attention by its ravages in the vine-

yards of France about 1865. It now occurs in

vine-growing countries all over the world, and
is the worst of the very few insect-pests that

have emigrated from America. It caused the

destruction of 2,500,000 acres of vineyards in the

United States in 1884. The phylloxera is a
minute brownish plant-louse of the aphid fam-
ily. (See Aphis.) The winged females ap-
pear in Europe from August to October. Each
lays about four parthenogenetic ova on the under
surface of the vine-leaves. These ova develop
in late autumn into males and females— wing-
less and without the characteristic piercing and
sucking mouth-organs —• which migrate to the
stem of the vine. There each female lays a
single egg under the bark. This egg lies dor-
mant throughout the winter, and develops in

April or May into a wingless but voracious
"vine-louse." This form may pass to the leaves,

on which it lays parthenogenetic eggs, and forms
galls ; but in Europe it attacks the roots, and
lays its eggs there. From these in about 8
days young develop, which become mature fe-

males in about 20 days, and lay more eggs in

the roots. Half a dozen or more of these par-
thenogenetic generations follow in rapid succes-
sion throughout the summer. The roots become
knotted and deformed; the whole plant suffers,

and, though it may survive for several seasons,
eventually dies. In midsummer, among the sub-
terranean forms, a generation is born whose
members, after four, instead of the usual three,

moltings associated with adolescence, become
the larger winged females with which we com-
menced.

The destruction of this scourge of the grape-
vine, without also injuring or destroying the
plants, has proved exceedingly difficult when at-

tempted upon a large scale, v^-here the expense
prevents the use of chemicals or methods effect-

ive in a small garden. Water, wherever it can be
applied to the soil so as to saturate and keep it

saturated for a time, has proved a safe and
effectual destroyer, because the insect cannot
live in a medium saturated with water for

long. Chemical remedies, such as bisulphide of

carbon, have succeeded, when injected into the

soil about the roots. In some of the French
vineyards grafting the cultivated vines on cer-

tain of the native vines of America has been
tried with some success. Although the insect
seems to feed on the roots of these vines, the
greater vigor of the American stocks appears
to enable them to resist the injuries inflicted 01^

them.
An important vine-pest in certain parts of th(

United States is the grape root-worm {Fidiu
viticida). Injury is chiefly due to the work oi

the larvje or "root-worms," but the beetles also

injure the plants by gnawing many holes in

their surfaces. The larvae may be destroyed
with bisulphid of carbon injections in the soil

about the roots ; or better by saturating the soil

with kerosene emulsion, 10 times diluted, and
systematic spraying. One of the most trouble-
some enemies of the vine is the rosechafer
{Macrodactylus subspinosus), which is best
kept in subjection by planting trap-crops of
plants bearing white flowers which blossom at

an earlier date than the grape, such as white
rose, blackberry, spiraea, and deutzia. The
grape-vine flea-beetle (Hallica chalybca) does
considerable damage at times to grape leaves,

but can readily be destroyed with an arsenical
spray, and may also be caught in the same man-
ner as the plum curculio, by jarring the insects
on to collecting frames saturated with kerosene.
Nearly everywhere leaves will be seen drawn
together and slowly assuming a brownish hue,
and when these are opened a small caterpillar
will be found actively wriggling about. This is

the grape leaf-folder (Dcsinia fuucralis).
When vines are sprayed for leaf-feeding insects
some of these leaf-folders will be destroyed, but
picking and burning the affected leaves is more
effective, taking care that the larvae do not
escape to the earth during the process. Leaf-
hoppers do much injury in some localities, par-
ticularly on the Pacific coast, and several other
important enemies of the grape are known, in-
cluding cutworms, which climb and defoliate
vines at night, the grape-berry moth, which de-
stroys the berry, and the grape curculio, which
has the same habit. Consult: Cornu, 'Etudes
sur le PhvUoxera vastatrix' (1879) : Lichten-
stein, 'Histoire du Phylloxera' (1878); Riley,
'Sixth Annual Report of the State Entomolo-
gist of Missouri' (1874); Saunders, 'In-
sects Injurious to Fruits' (1883); Marlatt,
'Farmers' Bulletin, No. 70,' issued by the Unit-
ed States Department of Agriculture; Bruner,
'Report of the Nebraska State Horticultural
Society' for 1895, which gives an extensive
bibliography; Riley, 'Third Report State En-
tomologist of Missouri' (1871).

Grape-shot is a combination of small can-
non balls put into a thick canvas hag, and corded
strongly together, or fixed in a cylindrical
frame, the diameter of which is equal to that
of the ball adapted to the cannon. The num-
ber of shot in grape varies according to the
service or size of the guns, usually, however, a
round of grape-shot consists of nine balls in
tiers of three.

Grape-sugar. See Glucose.

Grapefruit, Pomelo, Pomelos, Pumelo,
Shaddock, Forbidden Fruit, Fruit of Paradise,
a tree (Citrus^ Dcciiniaiia) of the natural order
Riitacccr, native of southeastern Asia, from
whence it has been introduced in many warm
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countries. It is widely cultivated in the West
Indies, California and somewhat in southern
Florida. The lemon-colored fruit, which is as

large as a large orange, is highly prized for its

usually pale yellow or greenish-white subacid

lemon-like pulp. Propagation and cultivation

are practically the same as for the lemon and
orange (qq.v.).

Graphic Method, a pictorial method of

representing forces, motions, etc., by lines.

Similarly, any other physical quantity, such as

temperature, atmospheric pressure, or baro-
metric height, electric potential, etc., may be
represented by straight lines. Graphic methods
are largely employed in physical investigations

as aids to calculation, and for the purpose of ex-
hibiting the nature of the law according to

which some phenomena vary. The principal

use of this method is to show the mutual varia-

tions of two quantities. This we will illustrate

by a particular example. Suppose a table is

drawn up, in one column of which are the

months of the year, and in the other the cor-

responding average temperatures of the air, at

some particular place, during these months (the

average temperature for each month being the

mean of the daily temperatures). Let two lines,

OX and OY, be drawn from O, one horizontally,

the other vertically; let the successive months
of the year be represented on any convenient
scale along OX. and let temperature be meas-
ured along OY, also on a convenient scale.

Corresponding to each month in the year there

will be a length along OX, and to each tem-
perature there will correspond a point on OY.
At the middle point corresponding to each
month draw perpendicular to OX a line repre-

senting the temperature on the scale of OY. A
series of lines will thus be obtained, through
the upper ends of which there may be drawn,
freehand, a smooth curve. The points on the

curve in the figure represent the upper ends
of these lines. A general glance at such a

curve will reveal certain features regarding
the temperature of the whole year; at what
dates maxima and minima occurred ; when the

temperature rose or fell quickest, and so on.

Graphite. Graphite is manufactured in large

quantities at Niagara Falls from the ordinary

forms of amorphous carbon, large quantities of

anthracite coal being converted into this product.

The present artificial production of graphite

amounts to no less than 1.250 tons per annum.
The art of converting the various forms of

amorphous carbon into graphite was discovered

and developed by Mr. E. G. Acheson, to whom
the art of producing carborundum is also due.

E. G. Acheson.
Graph'ophone. An apparatus similar in

principle to the Edison phonograph (q.v.), and
designed to reproduce human speech and other
sounds. It was invented conjointly by Messrs.
C. A. Bell and Charles S. Taintcr, and diflfers

from the phonograph merely in its mechanical
details of construction, and in the employment
of a wax-coated cylinder of pasteboard instead
of a solid wa.x cylinder.

Graph'otype, a process of engfraving dis-

covered in i860 by De Witt Clinton Hitchcock.
by wh'ch the valuable improvement is effected

of enabling the artist to be his own engraver.
The discovery is utilized in the following man-
ner: French chalk is by a careful process
ground to the finest powder, which is repeatedly
passed through a wire-cloth with 10,000 holes
to the S(|uare inch. It is then laid between a
smooth plate of zinc and a smooth pl.ite of steel,

and submitted to intense hydraulic pressure,
alter which it is sized to prepare it for the art-

ist. The pencils used by the artist are of sable-
hair, and the ink is composed of lamp-black
and glue. The drawing, when finished, is gently
rubbed with silk velvet or fitch-hair brushes
until the chalk between the ink lines is entirely
removed to the depth of one eighth inch. The
block is then hardened by steeping it in an al-

kaline silicate, by which the whole of the chalk
is converted into stone. Molds are then taken
of it, from which stereotype plates are cast for

printing. See Zi.vcotype.

Graptolites, grSp'to-Iits, a name given to
fossils, characteristic of the Upper Cambrian,
Ordovician, and Silurian strata, now regarded
as belonging to the Ccelenterata, and to that
class under which the sea-firs (Sertttlaria, etc.)

are arranged. They consist of a rod or axis,

which appears solid, but may have been hollow
during life, and of cells disposed on both sides

of this rod. These cells open one above an-
other in the same vertical plane, while, by the
other end, they open into a cavity which is com-
mon to all the cells on one side of the axis, this

common cavity being characteristic of the Hy-
drozoa. These fossils seem to have been of

homy consistence during life, for they are, with
few exceptions, found flattened on the surface
of shales and never calcareous. They live rooted
in the mud; not att.iched to any object, but sim-
ply anchored by their base, like the living sea-

pens.

Gras,' Felix, fa-leks, Provenqal writer : b.

Malemont, near Avignon, 3 May 1844; d. Avig-
non 4 March 1901. His educjition ceased at 17,

w^hen he returned to bis father's farm, from
which he was sent, in 1864, to Avignon and
articled to Jules Gieia, a man of letters as well
as a lawyer, and a member of Felibrige. a

Provencal literary club of which Frederic
Mistral (q.v.) was a member. Amid such sur-

roundings he accepted law as his profession but
resolved on literature as his vocation. In 1876

he published his first important work, an epic

poem in 12 cantos, 'Li Carbounie,' which won
for him the first place ?mong Provencal writers

of the younger generation. 'Toloza,* an epic

recounting the crusade of Simon de Montfort
against the Albigenses, followed in 1882. He
proved himself second only to Mistral among
Meridionals by a collection of his shorter poems
to which he gave the title <Lou Rnumancers
ProuvenQal* (1887). In his collections of

prose stories, 'La Papalmo' (l89i).he fancifully

describes, in vivid, racy style, the loves and hates,

sensuality and "superstition" of the papal court

at Avignon. His greatest popular success, 'Li

Rouge dou Miejour> (1896), was published in

a translation, 'The Reds of the Midi,' before

it saw the light in France, where it is not so

popular as among those who read it in the Eng-
lish version alone. A more recent work, which
has been translated in the United States under
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the title 'The White Terror,' describes the
retahatory violence of the Royalists in the
south, when the storm of the Revolution had
swept by. For lo years previous to his death he
had been Capoulie, or president of the Feli-
brige.

Grasmere, gras'mer, England, village, in

Westmoreland County ; on the lake of the same
name. It has been made famous by the "'Lake
School of Poets," Wordsworth, Soutliey, and
Coleridge. Many places in Grasmere and the
surrounding lake country have been men-
tioned in the poems of the authors who fre-

quented this section, especially by Wordsworth.
The graves of Wordsworth and Hartley Cole-
ridge are in Grasmere.

Grass. See Gr.\sses in the United St.\tes.

Grass, Straw, or Pampas Cat, a wildcat
(FcHs pajeros) of southern South America,
common on the grassy plains. It is described
by Hudson (<A Naturalist in La Plata,' 1892)
as not unlike the European wildcat in its robust
form and dark color, "but a longer, more
powerful animal, inexpressibly savage in dispo-
sition."

Grass-bass, the calico-bass (q.v.).

Grass, China. See Ramie.

Grass-finch. See Vesper Sparrow.

Grass-pink, or Calopogon, a showy orchid
{Limodorum tuberosum) , with a small bulbous
root, large ovate leaves, sheathed at the base,

and flowers growing in a loose spike upon a

slender stem 12 to 18 inches high ; they are
butterfly-shaped, fragrant and magenta pink

;

and the lip, which is exquisitely bearded with
gay colors, remains on the upper side of the

flower, giving the blossom an upside-down ap-
pearance. It is common in boggy places from
Florida to Newfoundland. Several other spe-
cies of the genus occur in the South, one of
which (L. muHMorum) bears many more flow-
ers than does the grass-pink.

Grass-snake. In the United States a

greenish unstriped variety of the garter-snake
(q.v.). In Great Britain the European water-
snake {Tropidonotus natrix), which closely re-

sembles our American water-snake (q.v.), but
is rather more terrestrial and even arboreal in

Its habits. It is the only serpent in England
except the viper, and does not occur in Ireland
or Scotland, but is common all over southern
and central Europe, in Algeria, Asia Minor, and
eastward to India.

Grass-snipe, a gunner's name for the jack-
snipe (q.v.), and some other shore-birds of
similar habits.

Grass-tree, the popular name for certain
tree-like Australian sedges (Juiicaceff). Their
large stems are crowned by thick tufts of nar-
row, pendulous foliage which in turn display
cylindrical flower-spikes like exaggerated cat-

tails. The plant contains an aromatic resin

(Botany-bay gum or gum acaroides) employed
in pharmacy, and also used by the natives for

a variety of purposes, such as calking canoes,
and as a cement or glue. These plants are also
called 'black-boys' from the appearance of the
stems when charred by fire, and from the fact

that the black-jkinned natives often use them as

a means of concealment, or even imitate the ap-
pearance of a charred stem by crouching into a

similar attitude, and so escape the eyes of
enemies.

Grass Valley, Cal., city, in Nevada County;
on the Nevada County Narrow Gauge R.R.

;

about 3 miles nortl^past of Marysville. It was
one of the first settlements made after gold had
been discovered in the State. It is in a rich
gold quartz mining region, and the chief occu-
pations are connected with mining. It has gran-
ite and marble works, a distillery, and large
wineries. Pop. 4,825.

Grass Worm, the caterpillar of a noctuid
moth {Laphygma frugiperda), which often does
great damage to grasses and cereals in the
Southern States, and to a great variety of crop
plants, as in 1899, when a serious outbreak of
this species e.xtended from Mexico to Chicago.
In the North it is known as the fall army-
worm, from the fact that it appears and travels
in greatest numbers in the autumn, devouring
nearly every form of vegetation encountered in
its line of march.

Grass-wrack, a maritime grass. See Eel-
GR.\SS.

Grasse, Frangois Joseph Paul, fran swa
zho-zef pol gras. Count de, French admiral:
b. Valettes, Provence, 1723; d. Pans 11 Jan. 1788.
He first entered the navy of the Knights of
Malta, and served against the Turks; in 1749
entered the French navy, became captain in
1762, and rear admiral in 1778, and was ap-
pointed to command a squadron sent to the West
Indies. In 1781 he was given the rank of ad-
miral and sent with a fleet to cooperate with
the land forces in the American colonies. He
first assisted at the taking of Tobago, in the
West Indies, then sailed to the mouth of the
Chesapeake, where he repulsed the attack of
the British fleet under the command of Graves,
prevented aid from reaching Cornwallis at York-
town, and cut ofif his retreat, thus materially
assisting the decisive American victory there

;

for these services he received the thanks of Con-
gress. He then went to the West Indies, where
for a time he was successful against the British,
capturing the island of St. Christopher; but on
12 April 1782 was surprised by the English fleet

under Rodney, and after a hard fight defeated,
and taken prisoner. He was accused of care-
lessness and even treachery, but was exonerated
by an official investigation, and at the time of
his death held the rank of lieutenant-general of
the naval forces of France.

Grasserie, a disease of silkworms (q.v.).

Grasses in the United States. The term
"grass" is popularly applied to the green herbage
on which cattle and other beasts feed, and thus
includes many plants which are not botanically
related to the true grasses, such as the clovers,
alfalfa, sanfoin, vetches, spurry, etc., frequently
referred to as "artificial grasses," while it ex-
cludes some of the most important of the true
grasses, namely, the cereals. The true grasses
constitute the botanical family Grjtiiincce. They
are distinguished from related groups of plants
in that the leaves are arranged in two opposite
rows on the stem, with a single leaf at each
joint. The stems (culms) are usually hollow ex-
cept at the joints, and the base of the leaf forms
a sheath which surrounds the stem above the
joints. The sheath is usually extended a short
distance above the base of the blade of the leaf,
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in a delicate, whitish structure closely surround-
ing the stem, called the ligule, the office of which
seems to be to prevent rain-water from perco-

lating between the sheath and the stem. The
grass (lower usually consists of the following

parts: tlowering glume, palet, lodicule, one to

six stamens (usually three), and a one-celled

ovary usually with two styles tipped with plu-

mose stigmas. The flowers are usually arranged in

two rows on opposite sides of the rachilla, con-

stituting a spikelet. At the base of the spikelct

arc usually two empty glumes. The empty
glumes, flowering glumes, and palet constitute

the "chaff." The spikelct may contain one to

many flowers. The lodicule, which stands in

front of the flowering glume, is very small,

usually not noticeable e.\cept on close examina-
tion. At flowering time, the lodicule becomes
greatly swollen, and by this means spreads the

flower open. In spikelets that contain several

flowers, the palet, or inner chaff, rests with its

back against the rachilla, and is concave on the

back, with a nerve or keel on eitlier side. The
edges of the palet are overlapped by the edges of
the flowering glume, or outer chaff. The spike-

lets are arranged either in spikes, as in wheat,
or in panicles, as in oats. Popularly, these are
referred to as the "seed-head," and this term will

be frequently used in this sense in this article.

The fruit of the grasses is a seed-like grain,

cither adherent to the chaff, as in barley, or free

from it, as in wheat.
This is one of the largest and most widely

disseminated families of plants, and by far the

most important to mankind. It includes the

cereals, wheat, oats, barley, rye, rice, millets, and
corn, sugarcane, sorghum, the cane of the south-

ern canebrakes and the bamboo of the Old
World, in addition to the common grasses of

the fields and prairies. It furnishes the principal

food of both man and beast, and some of the

most beautiful ornamental plants (reed, Ravenna
grass, plume-grass, ribbon-grass, etc.). The
grasses are the foundation of agriculture. Their
principal development is in the temperate zones,

though grasses are found wherever vegetation

flourishes. Singularly enough, the most impor-
tant grasses, the cereal grains, are not known in

the wild state, and their cultivation extends so

far back into antiquity that even their places of

origin are unknown. Either their wild counter-

parts have become extinct, or the cereals have
been so changed by cultivation that their wild

forms are no longer recognizable. There are

in all about 4,000 distinct species of grasses

known. The species of only two natural orders

of flowering plants exceed this number, namely,
the Composita and the Leguminoscc, though in

the number of individual plants the grasses far

surpass all others. The total number of grass

species growing in the United States is about

1,400; in the limits of the State of Washington
about 275 species arc found. Originally, nearly

half the area of this country consisted of prairies,

the principal herbage of which was grasses. The
existence of these vast stretches of grass-land

has never been fully accounted for. It is not

due simply to climatic and soil conditions, for

many species of trees readily grow on the prairies

when placed there by man. In recent years, vast

areas that were formerly occupied by grasses
have been invaded by various shrubs and trees,

particularly the mesquitc tree of the Southwest.
This has occurred simultaneously with the de-

struction of the grasses by stock, indicating that

the presence of the grasses is inimical to forest

growth. It is well known that grasses thrive

best on the more compact soils. On such soils,

the abundant growth of grass, with the fires that
have swept over these regions in dry seasons
from time immemorial, has kept in check those
classes of vegetation which could not quickly

recuperate after the destruction by fire of their

aerial portions. On the coarser types of soil, the

sparse growth of grass, and the consequent lack
of fuel to feed the fires, has enabled forest trees

to become established. The.se facts, while they
do not entirely account for the existence of
prairies, are undoubtedly an important element.
The prairies are particularly developed in the

arid and semi-arid regions where frequent drouth
has augmented the destruction occasioned by
fires, and particularly on the heavier soils of that

region which retain sufficient moisture to enable
the grasses to form a complete covering over the
soil.

Of the many grasses (popularly known as
such) native to this country, or of the introduced
grasses tliat have become established here, com-
paratively few are of economic importance.
Their principal use is as food for live stock.

Most of them grow too sparsely to be important
for this purpose, and many of them are not nutri-

tious enough to make them valuable as food. A
considerable number, however, are both nutri-
tious and palatable to stock. Yet the number of
these which are propagated artificially is ex-
ceedingly small when compared with the total

number of species. This is partly accounted for

by the fact that a few species are surpassingly
useful by reason of abundant growth, ea.sc of
propagation, nutritive value, and palatability.

When such a grass becomes established in a re-

.•jion to which it is adapted, the effort to find

other valuable sorts in a measure ceases. But
there are vast sections of country, particularly in

the cotton-producing States and the arid and
semi-arid VVest, where good grasses, adapted to
local soil and climatic conditions, have not yet
become established as field crops. Not that there
are no good grasses known in these regions, for
there are many of them ; but it happens that
these grasses are not easily propagated or have
some characteristic which renders them undesir-
able. The well-known and valuaijle buffalo
grass (ISulbilis dactyloidcs) of the West and
Southwest is an example in point. It is one of
the most nutritious and palatable of all the
grasses, and produces abundant feed ; but it pro-
duces very little seed, and that only on trailing

vine-like stems, from which it is impractical to
harvest it. Many of the grasses which formerly
constituted important factors on the ranges of
the West, and which are eminently adapted to the
climatic and soil conditions there, are rendered
useless on cultivated lands by reason of their

poor seed habits. What the breeder's art may
accomplish in rendering these now useless
grasses useful, by improving their seed habits, re-

mains to be seen. The leading tame grasses of

the country are as follows

:

Timothy (Phleuin /tratrnse).— The acreage
of this grass in the United States is twice as

great as that of all other cultivated grasses put
together. It may be said to be the hay grass of

the country. Its supremacy is due first of all to

its excellent seed habits. The seed from an acre

of it will seed a larger acreage than is the case
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with any other grass. The seed is easily har-
vested, and retains its vitality for several years.

It also produces relatively large yields of hay,

which, although not so nutritious as the hay from
some other grasses, is eaten readily by all kinds

of stock. It is particularly valuable for horses,

because of its favorable physiological effect on
the digestive apparatus. Owners of livery

stables, vvfhose horses are liable to be subjected
to hard driving after heavy feeding, will feed no
other hay when timothy is available. Timothy is

usually sown with wheat, in fall, at the rate of

about eight pounds of seed per acre, the seed
being cast on the bare ground behind the drill-

plow*. Clover is then frequently added, at the

same rate, in early spring, though farmers who
raise much hay for sale prefer to omit the clover,

as the pure timothy is preferred by horsemen.
After the wheat crop is harvested, the grass is

ordinarily used for pasture in the fall. The
ne.xt season a large yield of hay is obtained (one
to three or more tons per acre, according to the

fertility of the soil), but the yield decreases

thereafter to such an extent that the best farm-
ers do not attempt to maintain a timothy
meadow for more than two seasons, though such
fields are frequently used for pasture for two or
three years longer, before breaking them up for

corn. In the latter case, bluegrass seed (Poa
praicnsis) is frequently scattered on the timothy
sod, so that the pasture consists largely of blue-

grass. The production of timothy hay is con-
fined largely to the region north of and including

the eastern third of Kansas and Nebraska, and
to certain restricted localities in the Rocky
Mountains and Pacific coast States ; but timothy
hay is used almost exclusively by horsemen in

the large cities of all sections of the country.

Kentucky Bluegrass, June Grass, or Blue-
grass {Poa pratcnsis).— Next to timothy this is

the most important grass in this country, though
it seldom grows large enough to cut for hay.

It is undoubtedly the leading pasture grass in

America. Its distribution is nearly identical

with that of timothy. It does not extend south
of the Ohio River except in a circular area about
100 miles in diameter in Kentucky, with a point

25 miles north of Lexington as a centre ; and in

certain portions of Tennessee and the mountain-
ous portions of the southern States. In Ken-
tucky and Tennessee its distribution is closely

confined to the Cambrian rocks, which are rich

in both lime and magnesia. Perhaps no other

grass is so acceptable to stock as blue-

grass. It is one of the most nutritious of
grasses, and it is a notable fact that stock
raising has never become a prominent feature of
farming anywhere in the United States outside

of the bluegrass region, except of course in the

range country of the West, where ranching
rather than farming is the prevailing form of
agriculture. The best bluegrass pastures are
those which are kept free from weeds and
bushes, not cropped too closely and constantly,

and upon which fattening stock are fed grain

and mill products. Such pastures last indefi-

nitely, but are hardly productive enough to

justify their maintenance except on rough lands
not well adapted to the cultivation of ordinary
crops. So highly prized are the bluegrass pas-

tures in many sections that they are seldom
broken up ; for it is a difficult matter to estab-

lish a good bluegrass pasture, a process rfquir-

ing several years.

Millet.— The term millet is applied to three

more or less distinct groups of grasses. The
more common millets in this country are the
foxtail millets {Chatochloa italica). They in-

clude the well-known foxtail, a common weed
springing up in grain fields after harvest, and
the hay-producing varieties, Hungarian grass,

German millet, golden millet, and a few others,

all annuals which produce an abundant crop of
coarse hay of rather inferior quality. They are
grown mostly as catch crops, being sown in late

spring and early summer on fields where other
crops have failed because of drouth. They are
hence confined largely to the semi-humid region
extending from North Dakota to Texas. Millet

hay, when fed to horses that have no other
roughness, has the peculiar property of pro-
ducing acute rheumatic affections of the joints;

but when fed with other hay, the damage from
this source is very slight. Another group of
millets, frequently called broomcorn millets, are
varieties of the species Panicum miliaceum.
These are little known in this country, though
they constitute important bread-producing crops
in central Asia. A third kind of millet, usually
known as Japanese millet, is a variety of the
common barnyard grass, Panicum crus-galli.

Some forms of this grass are common weeds all

over this country. Some of the varieties pro-
duce large crops of coarse but palatable hay, par-
ticularly on wet lands in the southern States.

The seed of one variety is used for food by cer-

tain Indian tribes of the Southwest. Other vari-

eties are similarly used in the Old World. This
group of millets probably deserves more atten-
tion that it has yet received in this country.

Redtop (Agrostis alba).— This grass and its

variety vulgaris are widely distributed in this

country, occupying the whole of the timothy and
bluegrass region, and extending considerably
farther south ; but the only section in which it

may be said to hold first place is in a limited
area in southeastern Illinois and adjacent parts
of Kentucky. In this section, practically all of
the redtop seed of the country is produced. It

is rather distinctly a wet-land grass, and is

usually a valuable constituent of meadows and
pastures on moist lands in all parts of the coun-
try except the extreme south. In yield of hay it

is distinctly inferior to timothy, but it with-
stands cropping and trampling by stock much
better. Although quite nutritious, it is not
nearly so well relished by stock as timothy or
bluegrass.

Orchard Grass (Dactylis gloinerata).— In its

distribution in this country, this grass is iden-
tical with redtop, but it is adapted to drier soils.

Particularly in the southern portion of its area,
orchard grass flourishes in the shade of trees,

hence its popular name. It may be said to be
important as a hay grass only in that part of its

range which extends beyond the limits of the
timothy region. It is particularly important in

the clay soils around the base of the Appalach-
ian range from Virginia southward, though it

thrives equally well throughout the timothy
region. This grass produces a large yield of
rather coarse hay, which, however, is of excel-
lent quality if cut by the time the blossoming
period is over. If allowed to stand longer, the
quality of the hay deteriorates rapidly because of
the formation of woody tissue in the stems. A
rather serious objection to it is that it is in-

clined to grow in bunches, making a rough and
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uneven surface difficult to mow ; jxt it is un-
doubtedly the best of the hay grasses in those
portions of its region where timothy does not
succeed. It is also an excellent pasture grass,

withstanding much hard usage, and furnishing

large quantities of herbage. In New Zealand,
where this grass is very popular, and in Eng-
land, it is known as cock's-foot, from the fancied

resemblance of its branching seed-head to a
chicken's foot.

BennuJa (Cynodon dactylon).— With some
reservations, it may be stated that what blue-

grass is to the North, Bermuda is to the South.
The differences are : Bermuda revels in the heat

of summer, while bluegrass makes little growth
in hot, dry weather. It stands drouth much
better than bluegrass. On good land, Bermuda
furnishes good crops of hay, which bluegrass

does not. Bermuda stands trampling even bet-

ter than bluegrass, and yields more pasture. On
the other hand, Bermuda furnishes pasture only
during the warm season ; and while it furnishes

larger amounts of feed than bluegrass, stock do
not relish it quite so well. The seed of Ber-
muda is also quite unreliable and very high-
priced, so that, to insure getting a stand of it, it

is the usual custom to plant small pieces of sod,

which soon spread over the ground and form a
complete covering. One of the most character-
istic features of Bermuda is its habit of sending
out long runners which run along the surface of
the ground, taking root at the joints. This ren-

ders it a matter of considerable difficulty to

eradicate the grass when it is once established.

But this may be done by growing densely shad-
ing crops, such as oats in winter, followed by
cowpeas or velvet beans in summer, for one or
two seasons. A single season of clean culture,

such as cotton receives, will then completely
destroy the Bermuda. St. Lucie Grass is a va-
riety of Bermuda which is found in Florida and
near the Gulf coast. It grows considerably

larger than the species, and is said to remain
green longer in the fall.

Johnson Grass or Means Grass (Sorghum
halapeiisis).— This grass was introduced into

South Carolina from Turkey near the middle of

the last century. In that State it is generally

known as Means grass, from Gov. Means,
who did much to popularize it. It was later

taken to Mississippi by a Mr. Johnson, where it

became widely known under his name. The
most prominent characteristic of Johnson grass

is its habit of producing an enormous growth of
underground stems (rootstocks, or rhizomes),
from each joint of which a new plant may be
produced. It is therefore a matter of e.ttreme

difficulty to get rid of the grass when it is once
Mtablished. It is now very generally distributed

over the cotton-producing States, and is the

most formidable weed found in the South. It is

generally believed that it cannot be exterminated
by any practicable means. This, however, is not
the case. If the land is thoroughly plowed in

autumn, with a disk plow or a good turning
plow, the rootstocks dragged from the ground
w^ith a good harrow, or better, a root-digger

;

plowed again in midwinter ; then plowed and
thoroughly harrowed again in late spring, again
removing all the roots possible, a crop of cotton
may be grown the following summer nearly free

from grass. If then the grass be persistently

pulled or cut during the summer, never allowing
It to reach a height of four inches, it can be

completely eradicated. It is practicable to do
this, for very little grass will appear in the cot-

ton, and what does appear will be attached to

loose roots easily pulled from the ground. While
Johnson grass produces rootstocks in abun-
dance, it spreads very slowly by this means, but

spreads rapidly by seed. These are produced in

great quantity, are readily eaten by stock, and
are thus carried over all parts of a farm on which
it has once gained a foothold. Johnson grass

usually gives three cuttings of hay in a season,

of about a ton each on good land. The hay is

of excellent quality, particularly for cattle and
for all horses except livery horses liable to be
subjected to hard driving after a full feed. In
such cases its la.xative and diuretic effect be-

comes objectionable. As a pasture grass it can
not be compared with Bermuda, though it is

greatly relished by all kinds of stock. It is soon
killed down completely when heavily pastured,

but when the land is plowed it springs up again.

Broine Grass (Broinus inermis)

.

— This is a
recent introduction from east central Europe,
and on the prairie soils of the Northwest and
the Pacific Northwest, it occupies the place that

bluegrass holds on the glacial drift of the more
humid climate to the East. It is much larger

than bluegrass, and hence furnishes more feed.

It is much relished by all classes of stock. Stock
eat with great avidity the straw from which
seed is harvested, and the hay, cut just after

the blossoms fall, is of excellent quality. Brome
grass forms an excellent sod.

Italian Rye Grass (Lolium ilalicum).— This
is perhaps the most important of all the meadow
grasses in England and on the continent of

Europe. It is relished by stock better perhaps
than any other of the cultivated grasses; yet, for

some reason not entirely clear, it is almost un-
known in America. The only section of the

country in which it has gained favor is in north-

western California, western Oregon, and western
Washington. It is adapted to a very wide range
of soils. It thrives remarkably on land reclaimed
from salt marshes by dyking, and it is also a
valuable grass on upland soils that arc inclined

to be dry. Practically speaking, it is an annual,

but if properly managed it reseeds itself in such
a manner as to be practically a perennial. It is

a valuable constituent of all pasture mixtures,

and is a hay grass of much value. It is not
well adapted to single culture, being rather too
weak of stem to stand alone.

English Rye Grass (Lolium pcrenne).— This
differs from the last in no essential respect ex-

cept that it does not grow quite so tall, and is

slightly more inclined to a perennial habit. It

is an important European grass practically un-
known in America.

Tall Fescue and Meadow Fescue (Festuca
elalior, and variety pratensis).— These two
grasses differ in no essential particular (from
the agriculturist's standpoint) except that the

first is taller and more leafy than the second,

and therefore more valuable as a forage plant.

The smaller form is frequently known as Ejig-

lish bluegrass, a name which has led to much
confusion, and which should be abandoned. It

is not closely related to our Kentucky bluegrass,

nor to Canadian bluegrass (Poa compressa).

Tall fescue is much confused with meadow
fescue by seedsmen, and it not infrequently oc-

curs that seed of the latter is sold under the

name of tall fescue. This fact has hindered the



GRASSES IN THE UNITED STATES

recognition of the decided merits of tall fescue.

Next to Italian and English rye grass, these two
grasses are the most important cultivated grasses
in Europe. But like the rye grasses, they have
never been recogriized as valuable grasses in this

country except in a few restricted localities.

Tall Oat Grass (Arrhenatlierum avcnaccum).— This grass is found occasionally in all parts
of the countrj', but is nowhere an important
crop. Stock do not eat it readily at first, but
soon become accustomed to it, and then eat it

freely. It has considerable value both for hay
and for pasture.

Cheat, or Chess {Bromus secalinus).— In the
central and eastern States, cheat is a pernicious
weed in wheat fields, and it is popularly be-
lieved that, under certain unknown conditions,
wheat turns into cheat, and it avails nothing that
the fallacy of this notion has been demonstrated
time and time again. In some parts of the
South, and in the Willamette Valley in Oregon,
cheat is sometimes grown for hay. It pro-
duces a large yield of rather poor hay. Being an
annual, it is of little value for pasture.

Velvet Grass (Holcus lanatus).— This grass
is common in the Pacific coast region along
roadsides and in waste places. On sandy soils

along the coast and on peaty soils that dry out
in summer, velvet grass is perhaps the most
profitable hay and pasture grass, because the
better grasses do not succeed. Stock usually
refuse to eat it until driven by hunger, but they
will soon acquire a taste for it, and it is ex-
ceedingly nutritious. Its worst faults are its

low yield and lack of palatability.

Canadian Bluegrass {Poa compressa).— A
grass of small economic value, found quite gen-
erally over the northern States and in Canada.
It is of some value as a sand binder, and, when
kept closely mowed, it forms a smooth, even sod
in lawns.

Crab Grass (Panicum tsaiiguiitale)

.

— This
is not, strictly speaking, a cultivated grass. It

springs up in cornfields in late summer, and
frequently furnishes a considerable crop of hay,
which is of fair quality. It is universal m the
South and extends northward to the Missouri
and Ohio rivers.

Fodder Grasses.— Under this term we may
include the coarse-growing grasses such as the
sorghums, Kafir corn, Milo maize, teosinte, etc.

On account of their large size, they require to
be handled in a different manner from the com-
inon hay grasses. They are usually cut and
shocked after the manner of fodder corn, though
most of them may be handled by haying machin-
ery if they are sown quite thick.

The sorghums (saccharine sorghums) were
introduced into this country about the middle
of the last century, and were extensively grown
for syrup making before the now universal
adulteration of this class of food materials de-
stroyed the market for all farm-made syrups. At
present little sorghum syrup is produced, but
the sorghum plant is much grown for fodder.
Its most valuable characteristic is its ability to
withstand protracted drouth. It is therefore
especially adapted to the western edge of the
humid region, where it is exceedingly popular.
Sorghum is also very generally grown in all the
southern States, where the fodder is particularly
valuable as a feed for the plantation mules. In
all the cotton-growing States, as well as along
the edge of the great plains, sorghum is a much

more certain crop than corn (maize). Kansas is

the leading State in the production of this crop.

Some varieties are grown as far north as Min-
nesota and North Dakota. In the South two or
three cuttings may be made in a season.

Several varieties of Kafir corn (non-sao
charine sorghums) have become established in
this country in recent years. The plant re-

sembles a low-growing, branching, very leafy

sorghum. It is cultivated either for fodder or
for grain, of which latter it j'ields abundant
crops. The grain is inferior to corn, but its

more certain yield in dry seasons renders it a
valuable crop in the same sections where sor-

ghum is grown. It is rather more distinctly

a southern crop than sorghum, being grown
most largely in Kansas, Oklahoma, Texas, and
New Mexico. Milo maize is not very widely
known in this country, but it is gaining a foot-

hold in parts of Texas, where it is grown after

the manner of sorghum and is said to furnish
large crops of valuable fodder or hay. Teosinte
(Euchlenea mexicana) is a tropical plant some-
what resembling sorghum, but in reality more
closely related to corn (maize). It does not
produce seed in this country, but on rich alluvial

soils in the southern States it produces enor-
mous yields of green fodder much relished by
cattle. It is of no account on poor thin soils.

Near the cities, where dairying is an important
industry, this crop is of great value in the

South. It may be cut several times in a season,

and there is no waste in feeding it, as the stalks

are readily eaten.

Pearl millet may be classed with the sorghums
on account of its manner of growth, but botan-
ically it is quite different from them. It is a
native of Africa, and was introduced in this

country about 30 years ago. It has been tried

very generally over the country, but has never
gained favor. The seed is frequently unreliable,

and the stems are inclined to be woody when ap-
proaching maturity.

A large number of our wild grasses have more
or less economic importance. In fact, a major-
ity of them furnish food for domesticated ani-

mals, while some are important for other rea-

sons, as w-ill appear in the discussion below.
Only a few, however, are of sufficient importance
to warrant their mention here. It is somewhat
remarkable that none of our wild grasses have
been domesticated during the past hundred
years. This is perhaps due to the fact that the

best of them w-ere brought into cultivation very
early in the history of the country. The more
important genera of our wild grasses are

:

Atidropogon.— This genus is particularly

well developed along the eastern edge of the
western plains, where several species form im-
portant constituents of the immense acreage of
wild hay cut in that region ; also in the southern
States, where it constitutes the major part of
the growth of grasses in open woods and aban-
doned fields. A. virginicus is one of the most
abundant grasses from Maryland southward.
These grasses are large and coarse, and are not
much relished by stock except in the early stage
of their growth, whence the common practice

of burning over the prairies to start a new
growth of tender grass.

Agropyron.— This genus is particularly char-
acteristic of the northern Rocky Mountain States,

where several species are valuable for forage.

They are, as a rule, better relished by stock than
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the preceding, and some of them furnish hay of

excellent quality. A. occidcnialc is the well-

known blue-stem of the mountain regions and
the western margin of the plains. It has
strongly creeping rootstocks, and is perhaps
the best hay grass among the wild species in

the region where it g:rows. There is reason to

believe that it will in time constitute an im-
portant crop on cultivated lands, particularly in

the moister valleys of the northern portion of the

arid region. A. dncrgcns is the common bunch
grass of eastern Washington and Oregon and
northern Idaho. It is valuable on the ranges,
and furnishes very good hay where the rainfall

is 20 inches or more. A. repeits is the well-

known quack grass of our northern States. On
account of its great development of rootstocks
it is a very pernicious weed. Yet it furnishes
fairly good forage, and is recommended by some
for cultivation in the semi-arid region. It also

has some value as a sand binder. A. tencrum,
the slender wheat-grass of the northwestern
prairies, is a good hay grass, -seed of which may
now be had on the markets.

Ammopliila.— A genus of one species, known
as Ix'ach grass ; in Australia and South Africa
called "marram." This is as yet the only spe-

cies of grass that has been used successfully in

northern latitudes as a sand-binding grass on
dunes near the coast. For this purpose it is in-

valuable. Extensive plantations of it have been
made on both the .\tlantic and Pacific coasts

;

also on dunes near the Great Lakes. It is prop-
agated by digging up bunches of the grass, sepa-
rating each one mto several small bunches, and
»hen resetting them in the sand.

Anindinaria.— The cane of the southern
cane-brakes, a relative of the Oriental bamboos.
It is much utilized as winter forage for cattle,

which frequently winter in good condition in

the brakes. There are two closely related spe-
cies, the larger one fur.iishing the common cane
fishing rods.

At'i'iia.— A. fattia, the wild oats of the
spring-wheat producing States, is a weed in

wheat fields. In several States the common hay
is cut from patches in wheat fields taken by
wild oats. If cut early enough the hay is of fair

<(uality. Wild oats form an important constit-

uent of the forage on the ranges of portions of
the State of California.

Bouteloua.— This is one of the most charac-
teristic genera of the arid regions of America,
particularly in the Southwest. Side oats grama
(B. curtipcndula) is a handsome and valuable
grass on the plains, where it furnishes much val-

uable feed. Blue grama (S. oligostacbya) is

the buffalo grass of the plains of eastern Mon-
tana, and is also a valuable forage plant.

Bulbilis.— Buffalo grass (S. daclyloides) is

probably the most valuable wild grass of the
plains region, extending from the Dakotas and
Montana to southern Texas and New Mexico.
It is one of the most nutritious grasses, rivaling
Kentucky bluegrass in this respect, but is less

productive than the latter. In Texas and else-

where there were formerly vast areas of bufifalo

erass forming a compact sod ; but owing to over-
stocking, and the depredations of prairie dogs,
the grass is now much less in evidence. It is

not well adapted to use on cultivated land be-
cause of its poor seed habits.

Calamagrosiisi— An important genus along
the northern border of the United States. Blue-

joint (C. canadensis) is an important constit-

uent of swamp hay, of which a large acreage is

cut in Minnesota, losva, and adjacent States.

Ccnchnis.— Two species of Ccnchrus arc
found in sandy soils in the South and West.
They are noted for the hard spiny "burs" in

which the seed are found. They are known as

"sand burs," and are pernicious weeds in sandy
soils.

Setaria (Chcelochloa).— The foxtail grasses.

Two species, the yellow foxtail and green fox-
tail, are useless weeds which spring up in wheat
fields after harvest.

Distichlis.— Salt grrass (/?. spicata) is com-
mon in salt water marshes on the coasts, and on
alkali soils in the arid regions. It has some
value as a forage plant.

Etyinus.— This is a large and important
genus. Several representatives are widely dis-

tributed, and some possess considerable value as

forage plants. E. condensatus (giant rye grass)

is a very characteristic grass in lowlands in the

arid regions, where it grows in large clumps, at-

taining a height of 6 or 7 feet. While not greatly

relished by stock, it frequently suffices to sus-

tain life during periods when other grasses are

covered by snow. It has been sown on culti-

vated land in some irrigated lands of the West,
particularly where alkali has begun to appear,

and it furnishes large crops of hay. This hay is

rather too laxative for horses, but is said to

make good feed for cattle. E. trilicoides (wild

wheat) is found in great abundance on wet
meadows in eastern Oregon and adjacent re-

gions, where it is frequently cut for hay. The
forage is said to be excellent. E. canadensis is a
very variable species, common throughout the

central and northern States. Some forms of it

are characterized by strongly developed root-

stocks, and thrive in the sandiest soils. It prob-
ably has considerable value for holding embank-
ments in places where the soil is sandy. It is

also a good forage grass, and is worth more at-

tention than it has yet received for this purpose
in the semi-arid region.

Fcstuca.— One of the characteristic genera
of the western States. F. ovina (sheep's fescue)

is one of the most abundant and most valuable

grasses of the ranges in the mountain regions.

Hordeum.— Squirrel-tail grass (//. jubalitm)

is common on the plains of the West, particu-

larly in the north. When young and tender it

is eaten by stock. When mature, its rough
beards are often injurious to stock; they pene-
trate into wounds in the mucous membrane of
the mouth and into crevices in broken teeth, and
often cause the death of horses and cattle. H.
murinum, a species found on the Pacific coast,

has barbed beards which penetrate the skin of
young animals. It is a most pernicious pest.

Muhlenbergia.— A genus particularly well

developed in the South, where several species of

it are usually found in moist or shady places.

Kimble Will (M. diffusa) is one of the com-
monest species. A genus of no particular

value.

Panicularia.— Four species of Panicularia

are common swamp grasses of the northern

States. They are all excellent forage grasses,

but are little utilized, since they seldom grow in

situations that permit them to be harvested.

Panicum.— One of the largest and most im-

portant genera of grasses in the United States,

particularly prominent in the southern States.
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Several species have already been noticed in the

list of tame grasses above. These are crab

grass, Colorado grass, Japanese millet, and the

broom-corn millets. The most prominent re-

maining species are: P. amarum, a grass with
long creeping stems, common on sands near the

coast from Connecticut to Florida and along the

Gulf coast. This species is of considerable

'value for holding drifting sands. P. capillare.

Old Witch grass, tickle grass, an annual with
widely branching panicles, common and some-
times troublesome as a weed in cultivated

ground. P. maximum, Guinea grass, intro-

duced into Florida from the tropics. A valuable

fodder plant, furnishing several cuttings in a

season, sometimes confused with Johnson
grass, but much less hardy. P. proliferum,

sprouting crab grass, growing in much the same
region as crab grass, but extending farther

northward. It springs up in cultivated fields in

Jate sunmier, and is occasionally utilized as pas-

ture or hay. P. virgatiun, switch grass, ranging
from Maine to the Gulf and westward to the

Rocky Mountains. It is a perennial, 3 to 5 feet

high, and, if cut very early, furnishes a large

yield of fairly good hay. It deser^-es attention

as a hay and pasture grass in semi-arid regions.

Paspalum.—^ Another large and important
genus. Seeds usually in digitate spikes resem-
bling those of crab grass. Carpet grass (F.

comprcssum) is a valuable pasture grass near
the Gulf coast, particularly on sandy soils. On
such soils it will even drive out Bermuda when
closely pastured. Its spreading stems form a

dense carpet-like growth which gives it its

popular name of "carpet grass." Water grass

(P. dilatatum) is another common grass in all

the southern States, frequently found in wet
lands. Its seed has recently been placed on the

market, and it is used to some extent as a hay
and pasture grass. Knot grass (P. disticlntm),

with creeping stems, is also common in the

South, where it is frequently mistaken for

Bermuda, which it closely resembles. Said to be
valuable on wet lands as pasture.

Phalan's.— One of the species of this genus
(P. anindiiiacea), known as '*reed canary" grass,

is one of the most thoroughly cosmopolitan spe-

cies in this country. It is found all over the

country, usually on wet or overflowed land, but

frequently on uplands as well. It is a perennial

with creeping rootstocks (underground stems)

growing 4 to 6 feet high. Few grasses are bet-

ter relished by stock, either as hay or as pasture

;

and, were it not for its habit of shedding its

seeds the moment they are mature, it would un-

doubtedly have become an important cultivated

grass long ago. P. canaricnsis is the well-known
canarj' grass, seed of which is commonly used

as food for canarj' birds.

Poa.— This is one of the most characteristic

genera of this country, some representatives of

it beir.g well-nigh universal, except in the far

South. Kentucky bluegrass, the June grass of

the northern States, one of the most important

grasses in America, has been fully discussed

under the tame grasses above. Many varieties

of this species are found in the wild state in the

Northwest, where it is of great importance as a

range grass. Even in the region of its greatest

importance it is a semi-wild plant, spring-

ing up everywhere from seed scattered by
the wind or by stock. It is the finest

pasture grass in the world, but not the

most productive. P. annua is another represent-

ative of the genus found all over the country.

It is particularly common in the South and on
the Pacific coast, where it remains green during

the entire winter. This species is not native

here, but is fast becoming one of our commonest
grasses. It is frequently found in lawns, and in

cultivated grounds. It seldom attains a height

of more than a few inches. Te.xas bluegrass

{P. arachnifera) is noted for the cottony ap-

pearance of its seed. It is also a valuable grass

for winter pasture in the South, but is sorne-

what difficult to establish in a pasture. Like

Bermuda, it is usually propagated by setting

small pieces of the sod a foot or two apart each

way. It is a native of Texas, but is nowhere
very abundant. Many species of Poa are found

in the far Northwest, where they are important

range grasses. P. laevigata is frequently cut

for hay on wet meadows in the mountain re-

gions of Oregon and Washington.
Savastana.— Vanilla grass (S. odorata),

commonly called "sweet grass" in the Northwest,

is found from New England to Oregon and
Washington. It is noted for its strong vanilla-

like odor, resembling the odor of sweet vernal

grass. The dried leaves are used by the Indians

in weaving small mats and boxes, in which con-

dition they retain their characteristic odor.

Spartina.— Cord grass (S. cynosuroidcs) is

an important constituent of the swamp hay of

which large quantities are cut in Minnesota,

Wisconsin, and Iowa. It is frequently found hi

large areas growing alone, as if it had been

sown there by hand. The hay is of fair quality,

and the yield large.

Sporobolus.— Another characteristic genus
of the West and Southwest, where several spe-

cies are important on the ranges. Saccaton (5'.

vjrightii) is common in Arizona and New Mex-
ico, where it grows in large clumps, and is fre-

quently cut for hay. Although decidedly coarse,

the hay is valued as forage. Dropseed {S.

cryptandrus), common on the western plains and
in the Rocky Mountains, is much relished by
stock.

Stenotaphrum.— A single species, 5". dimidia-

tum, is of importance. It is frequently used as

a lawn grass from' Charleston, S. C, southward.

Sometimes called Charleston lawn grass and
Mission grass. This is the pimento grass of

Jamaica. In New South Wales it is called buf-

falo grass. It grows on all kinds of soils, from
heavy clay to almost pure sand, but is seldom
found far from the seashore.

Stipa.— A large and important genus in our
western flora. Several species are remarkably
long-awned on the flowering glumes, giving then;

the popular designation of needle grasses. Some
of them have the lower end of the seed pro-

duced into a hard, sharp joint which frequently

penetrates the skin of animals, rendering the^e

species somewhat of a nuisance to stockmen.
Many of them, however, make excellent hay on
the great plains. S. Icucotricha is the bearded
mesquite of central and southern Texas, a valu-

able wild hay grass. 5", vaseyi, found in the

Rocky Mountains at altitudes of 5,000 to 6.000

feet, has the peculiar property of inducing sleep

in stock that eat it, for which reason it is known
as "sleepy grass." No harm, further than a

desire to sleep, seems to follow a feast on this

grass ; the effects wear off gradually in a day or
two.
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Uniola.— One species (,U. latifolia) has large

panicles of broad, drooping spikelets, rendering

it exceedingly graceful. It is used as an orna-

mental, and is indeed one of the most beautiful

of the grasses. It is found from Pennsylvania

westward to Illinois and southward. U. pani-

culata, seaside oats, grows abundantly on the

sands of our southern Atlantic coast, and on the

Gulf coast, where it serves as a sand binder.

Zicania.— Wild rice; Tuscarora rice. Wild
rice (Z. aquatica) is one of the most striking in

appearance of any of the American grasses. It

occurs on mud fiats almost all over the country.

It is very abundant on the tide Hats of the Dela-

ware and Potomac rivers, as well as in many
other places both in the United States and Can-
ada. A field of it in bloom presents a very pleas-

ing appearance with its large, graceful panicles,

yellow below with a great wealth of staminate

flowers in drooping branches of the panicle, the

upper, pistillate branches rising gracefully at va-

rious angles. When found in situations that per-

mit it to be harvested, Indian rice is cut for

forage, yielding enormous quantit;ies of succu-

lent feed much relished by stock. The seed is

gathered in quantity for food by Indians in the

northern States and in Canada. It is frequently

planted in mud or shallow water for its seed,

of which fish and birds are exceedingly fond.

The seed is gathered in boats, into which it is

threshed from the tall stems growing in water.

The seed keeps best under water.

Ornamental Grasses.— A number of valuable

ornamental grasses have been mentioned above.

A few others deserve notice. Reed (Ariindo

donax) is found in door yards in nearly all parts

of the country, particularly in the South, though

it thrives quite well at the North. It frequently

attains a height of 15 feet or more. It resembles

sorghum, but is more leafy and more graceful

in appearance. It is a perennial, springing up in

early spring from the roots. As a background
for smaller ornamental plants it is invaluable.

Many of the bamboos are exceedingly useful as

ornamental plants. Only a few species are

adapted to northern latitudes. A garden variety

of Phalaris arundiitacca is common in this coun-

try under the name of ribbon grass. Its leaves

are striped with white. There is also a similar

striped variety of reed. Coix lachryma-jobi,

Job's tears, is a small to medium-sized grass fre-

quently found in gardens and door yards; it is

noted for the indurated, tear-shaped covering of

the seed. Eiilalia japonica of the Orient, Erian-

thtis ravenna (Ravenna grass) of Italy, and
Gynerium argentcum (Pampas grass) of the

Argentine pampas are other well-known and de-

servedly popular ornamental grasses.

W^. J. SPtLLM.VM,

Agrostologist U. S. Department of Agriculture.

Grass'hopper-frog, or Cricket-frog, a small

agile, noisy frog {Acris grylhis), cominon
throughout the warmer half of the United
States, whose spring cry is like the rattling pro-

duced by striking rapidly together two resonant

pebbles. It is about an inch long, brown with a

blackish triangular patch on the back of the

head and a dorsal stripe. Its eggs are attached

in little masses to a blade of marsh-grass.

Grasshoppers and Locust-plagues, insects

of comparatively large size of the orthopterous

families Acridiida and Locustida, or short-

horned and long-horned grasshoppers respec-
tively. In Great Britain and her colonics the
former are the "locusts" of popular speech, and
only the Locustida are called "grasshoppers."
For tlie allied family of crickets, see Grvllid*.
The Acridiida have the antenna shorter than
the body and blunt, the ovipositor short and its

parts divergent at the tip, and the sound-pro-
ducing organs (see Orthoptera), on the hind
thighs and outer edge of the forewings. In the
Locustidcc the antennae are long and tapering,

the ovipositor long and sword-like, and the
sound-organs are at the inner base of the fore-

wings. This latter family embraces the katy-

dids, tree-crickets, green meadow-grasshoppers,
and certain western species crroniously called

"crickets," and the group is more particularly

treated under K.vtvdid. In both families the
hinder legs are greatly enlarged, enabling the in-

sects to make the long leaps so characteristic of
them ; their wings are also capable of carrying
them in some cases many hundreds of miles.

The short-horned grasshoppers are those of
greatest interest economically, and those re-

sponsible for the "locust" plagues of Africa,

Arabia, and southern Asia, as also in our West.
From time to time vast bodies of certain species

sweep from one region to another in swarms
many square miles in area and so dense as to

darken the sun, feeding on grasses and herbage,
and consuming not only crops and pasturage as

if by fire, but stripping bushes and trees of
foliage and even of the bark. In the ancient

world such visitations, which frequently ex-
tended into central Europe, caused extensive
local famines, sometimes resulting in the loss of
hundreds of thousands of human beings and vast
numbers of grazing animals. Such "plagues*
lasted for two or three years, the hosts breed-
ing numerously at first, but gradually dying out
and ceasing to reproduce outside Uie limits of
their permanent breeding-grounds. The repro-
duction of grasshoppers consists in the deposit
in autumn of eggs laid in bunches, covered with
a secretion which hardens into a case or "pod,"
beneath the surface of the ground, into which
the ovipositor is deeply thrust, and where the

eggs remain to be hatched the following spring;

in warm countries, however, two generations
may take place annually. The locusts referred

to in Scripture belonged probably to the species

now named Sclti:tocerca pcregrina, of North
Africa and Arabia. The swarms which from
time to time appear in South Africa are of
Pachytyliis migratoroidcs; while P. migratorius
is the best-known one of southern Europe and
Asia. Similar species inhabit the open interior

regions of both North and South America, a

species of Acridium afflicting Argentina.

Of the many species in the United States

those of the genus Melanoplus are of greatest

interest because frequently destructive of crops.

The most conspicuous is M. sprctus, the Rocky
Mountain locust, which has been a scourge of

agriculture west of the Mississippi River ever

since settlements began there. Among the more
recent great plagues were those of 1856 and 1874,

the latter enduring three years and causing

widespread ruin throughout the whole region

between the Mississippi River and the Rocky
Mountains. The federal government appointed

a commission of entomologists to investigate the

habits of the insect, and its three < Reports'
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(1877, 1879, and 1882) are exhaustive essays

on the subject. It was found that these and
other destructive locusts bred throughout the

whole plains region in the river bottoms and
sunny depressions, and that little could be hoped
for in defence except the gradual effect of culti-

vation in destroying the eggs and young by late

and early plowing. This effect has been gained

with unexpected celerity; and troublesome

grasshoppers now breed in considerable num-
bers only in northern Idaho and central British

Columbia. Swarms occasionally migrate and
do damage, but the extensive plagues of the past

will probably not recur. Nevertheless, grass-

hoppers are likely often to be locally harmful in

the West, and must be combatted intelligently.

The most valuable preventives are the burning

over or deep plowing of breeding grounds, so

as to turn the eggs out and kill them in the fall

or before they can hatch in the spring. The
grasshoppers themselves may be captured by
means of "hopper-dozers" or kerosene pans. A
cheap destroyer consisting of one part of Paris

green thoroughly mixed in 60 parts of fresh

horse-dung, two pounds of salt to half a barrel

of the mixture being added, after being dis-

solved in water. This mixture is scattered

broadcast along the edges of crops where in-

festation is feared, and the locusts, liking and
eating the poison, die a few days later. The
ordinary bran-arsenic mixture for cut-worms
may also be used, and in some regions wheat
fields are protected by a trap-crop oi rye sown
in a strip around the fields and poisoned by
spraying with Paris green.

Consult: Sharp, <Insects> (Vol. VI., Cam-
bridge Natural History 1900) ; Howard, <The
Insect Book' (1901) ; and publications of the

United States Department of Argiculture, espe-

cially Bulletin 25, Division of Entomology.

Grass'quits, a group of interesting little

seed-eating finches of the West Indies, belong-

ing mainly to the genus Sporophila, and flock-

ing in grassy lands and pasturage.

Gra'tian, or Gratianus Franciscus, Bene-
dictine writer of the 12th centurj'. He was a

native of Chiusi, and is considered the founder

of the science of canon law. He was the author
of a famous work, entitled 'Decretum; or, Con-
cordia discordantium Canonum,' in which he
endeavors to reconcile those canons that seem
to contradict each other. It is a rich storehouse

of the canon law of the Middle Ages. The best

edition of the text is found in the 'Corpus Juris

Canonici' of Richter (1833-9).

Gratian, or Gratianus, gra-shi-a'niis, Ro-
man emperor ; eldest son of the Emperor Valen-
tinian : b. Sirmium, Pannonia, 359 .\.D. ; d. Lyons
383. When only eight he was raised by his

father to the rank of Augustus. On the death
of Valentinian in 375 the eastern part of the

empire still remained subject to Valens, and
Gratian was obliged to share the western part

with a half-brother, a child of four years, asso-
ciated with him under the title of Valentinian
II. In the early part of his reign the Goths and
Alernanni made incursions into the Danubian
provinces and into Gaul. They were repeatedly
defeated by Gratian and his generals, but they
also advanced into the eastern empire, and de-
feated and killed Valens in 378. Gratian then
bestowed the eastern empire upon Theodosius,
one of his generals.

Gratiola, gra-tl'o-Ia, a genus of scrophu-
lariaceous plants with many species widely dis-

tributed in temperate regions. A notable repre-

sentative is the European hedge-hyssop {Grati-

ola officinalis, which is extremely bitter, acts

violently as a purgative, diuretic, and emetic, and
in overdoses is an acrid poison. It was formerly

highly esteemed as a medicine, and its virtues

were supposed to depend on a bitter resinous

principle called "gratiolin."

Grattan, grat'an, Henry, Irish orator and
statesman: b. Dublin 3 July 1746; d. London 4
June 1820. He was called to the Irish bar in

1772, and in 1775 was elected member for

Charlemont in the Parliament of Ireland. He
immediately became distinguished in the opposi-

tion, and infused that spirit into the country
which produced in 1782 a repeal of the statute

of 6th George I., which had enacted that the

crown of Ireland was inseparably connected with
that of Great Britain; that Ireland was bound
by British acts of Parliament when named
therein ; that the Irish House of Lords had no
jurisdiction in matters of repeal; and that the

last resort in all cases of law and equity was the

British House of Lords. For his share in the

acquirement of this concession the Irish Par-

liament voted him £50,000 and a house and lands

for him and his heirs forever. He became the

leader of the country party in the House of

Commons, and the head of the Irish Whigs.
Disgusted by the Irish rebellion and its manifold
horrors, he temporarily seceded from Parlia-

ment, but the project of a union being brought
forward by Pitt, he once more obtained a seat

in Parliament for the purpose of opposing it.

When it was carried, however, he did not re-

fuse a seat in the United House of Commons,
being returned in 1805 for Malton in Yorkshire,

and in the following year for Dublin. His later

years were chiefly occupied in a warm and ener-

getic support of Catholic emancipation. Grat-

tan was the zealous friend of Ireland from first

to last. As a public speaker he had to contend

with a defective voice ; but his eloquence was
bold and commanding, combining strength with

beauty, and energj- and elevation with elegance.

The best collection of Grattan's parliamentary

speeches is that edited in 1822 by his son Henry,

who also wrote an account of his 'Life and
Times' (1839-46). See Leck-y, 'Leaders of

Public Opinion in Ireland' (1871); Dunlop,
'Henry Grattan' (1889).

Gratz, Rebecca, American educator: b.

Philadelphia 4 March 1782; d. Philadelphia 27

Aug. 1869. Of a family noted for wealth and
culture, she showed her bent of mind by found-

ing in 1838 in Philadelphia the Hebrew Sunday-
school, the oldest society of its kind in .America,

and for 32 years she was at its head. Apart
from her labors in behalf of the Jewish poor and

needy, she was quick to respond to the claims of

charity without regard for creed, and she was,

long regarded as Philadelphia's representative!

Jewess for her simple piety, personal charm, and

social standing. Her name will always be asso-

ciated with Scott's 'Ivanhoe.' for once when
Washington Irving was visiting Sir Walter
Scott and learned that a Jewess was to be intro-

duced in the latter's novel, then in course of

preparation, the American described Rebecca
Gratz with so much warmth— she was a dear

friend of his betrothed. Miss Hoffman, whose
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early death produced such poignant grief— that

Sct'tt was deeply impressed. When "Ivanhoe'

was finished he sent the first copy to Irving,

with the inquiry whether the "Rebecca" of

romance compared favorably with the "Rebecca"
of reality. IVliss Gratz's portrait is preserved,

after a painting by Thomas Sully, in John Sar-
tain's 'Reminiscences of a verj- Old ^lan' (D.
Appleton & Company 1900).

Grau, M::urice, b. Brunn, Austria, 1849; d.

Paris. France, 14 March 1007. He came to

the U. S. with his parents in 18^4: was grad-

uated from the New York College in 1867
and from Columbia Law School. From 1872
until 1903 he was the most prominent operatic

manager in America, securing a long line of
singers, musicians, and actors, including names
so diverse as Aimee. Rubinstein, Salvini. Sarah
Bernhardt, Patti, Irving, Coquelin, Jane Hading,
Mounet-Sully, Mme. Rejane. As director of
the Maurice Grau Opera Company, he brought
some of the most famous singers of the day to

America.

Grau, Miguel, me-gel' grow, Spanish-
American admiral; b. Piura, Peru, 1834; d.

1879. After studying in the naval school at

Callao he entered the Peruvian navy as a mid-
shipman in 1852. In 1871 he was put in com-
mand of the turret ship Huascar and in the

Chilean war of 1879 was killed by the explosion
of a shell while engaged with two ironclads of

the enemy. '

Graubiinden. See Grisons.

Gravatt, William Loyall, American Prot-
estant Episcopal bishop: b Port Royal, Va., 15

Dec. 1858. He was educated at Virginia State

College and Virginia Theological Seminary.
Deacon's orders were conferred upon- him in

1884 and he was advanced to the priesthood in

1885. In 1899 he was consecrated bishop of
western Virginia.

Gravel. See C.\lculus.

Gravel-root. See Eup.^torium.

Gravelotte, grjiv'lot, Battle of, one of the

most severely contested and most important con-

flicts of the Franco-German war (q.v.). It is

named after a village of Lorraine, seven miles

west of Metz, but is also called by the French
the battle of St. Privat, and of Gravelotte and
Rezonville. After the disastrous defeats at

Worth and at Forbach on 6 Aug. 1870 the

French in two armies, one under MacMahon
and one under Bazaine, retreated along the line

of the Moselle, their object being to join forces

at Chalons. To prevent this the first German
army under Prince Frederick Charles inter-

cepted Bazaine by a circuitous march, forced
upon him the battle of CourccUes and Mars-la-
Tour, and compelled him to keep within touch
of Metz. On 18 August the armies of Prince
Frederick Charles and Steinmetz, numbering
about 211,000 troops under the command of King
William, attacked the position. Bazaine had taken
position with about 111,000 men around Grave-
lotte to the west of Metz. By a flanking move-
ment the Germans captured St. Privat and de-
feated the French attempt to break through at

Gravelotte. After nine hours' desperate fight-

ing, in which the Germans lost over 28,000 men
and the French over 12,000, the latter were
forced to retreat into Metz, which was imme-

diately invested by Prince Frederick Charles,
and capitulated two months later on 27 October.

Graves, Anson Rogers, American Protes-
tant Episcopal bishop: b. Wells, Rutland
County, Vt., 13 April 1842. After being grad-
uated at Hobart College, he took a course at the

General Theological Seminary 1870. When the

missionary district of Platte (now designated
the missionary district of Laramie) was con-
stituted in 1889, he was consecrated first bishop
I Jan. 1890.

Graves, Frederick Rogers, American Prot-
estant Episcopal bishop: b. Auburn, N. Y.,

1858. He was graduated at Hobart College

(1878), and the General Theological Seminary
(1881). His ministry has been devoted to work
in China, he having been ordained for the for-

eign missionary field, deacon in 1881 and priest

in 1882. His consecration as bishop of Shanghai
took place in 1893. He has published several

works in Chinese.

Graves, John Temple, .\merican journalist

and orator: b. Wellington Church, Abbeville
District, S. C, 9 Nov. 1850. He was graduated
at the University of Georgia in 1875. He is

generally classed with Henry Grady as an orator
and leader of patriotic sentiment in the South.

He has been on the staff of the Atlanta Journal
since 1892, and is an advocate by pen as
well as by voice of a separation between the

white and colored races in the United States.

Gravitation. The law of gravitation is the
law discovered by Newton, according to which
every portion of matter attracts every other por-

tion with a force directly proportional to the

product of the two masses, and inversely propor-
tional to the square of the distance between
them. The motion of the planets round the sun
in ellipses, each marking out the area of its

orbit at a constant rate, and each having a year
proportional to the square root of the cube of

its mean distance from the sun, implies that
there is such a force on each planet exactly pro-

portioned to its mass, directed toward, and in-

versely as the square of its distance from the

sun. The lines of force radiate out from the

sun on all sides equally, and always grasp any
matter with a force proportional to its mass,
whatever planet that matter belongs to. Since
the force is always proportional to the mass
acted on, and produces the same change of

velocity whatever that mass may be, the change
of velocity tells us nothing about the mass in

which it takes place, but only about the mass
which is pulling. If, however, we compare the

accelerations due to different pulling bodies, as

for instance that of the sun pulling the earth

with that of the earth pulling the moon, or if

we compare changes in motion due to the dif-

ferent planets pulling each other, then we can
compare their masses and weigh them one
against another and each again.st the sun.

All this was clearly seen by Newton, and
was set forth in his 'System of the World*
(3d ed., p. 41). Kepler (q.v.) had indeed

given the laws, deduced from observation,

according to which the planets describe

their orbits. From these Newton deduced

the laws of the force in the case of the

planets ; and subsequently he generalized the

statement of them, by showing the identity of

the nature of the force that retains the moon
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in her orbit, and that which attracts matter near

to the surface of the earth. Kepler's laws state,

first, that every planet revolves round the sun
in an ellipse, of which the sun occupies one
focus ; second, that the velocity of any planet

at different parts of its orbit is such that the

radius vector from the sun to the planet sweeps
over equal areas in equal times ; and third, that

the distances of the various planets are so re-

lated to the periods of their revolution that the

squares of the periodic times are proportional

to the cubes of the mean distances from the sun.

From these laws Newton made the following
deductions : He inferred from the second law
that the planet is acted on by a central force

that is always directed toward the sun. From
Kepler's first law he deduced the law of varia-

tion of the force for any one planet, and found
that the force varies inversely as the square of
the distance of the planet from the sun. Lastly,

he concluded from Kepler's third law a relation

between the forces on the various planets

;

namely, that the forces on equal masses of the

different planets are inversely proportional to the

squares of the distances of those planets from
the sun. This law indicates the identity of the

nature of the force that acts on the different

planets. Newton next proceeded to consider

the motions of the moon ; and to ask the ques-
tion, "Is not the force that causes the moon to

fall toward the earth the same as that which
influences falling bodies near to the earth's sur-

face?" This question he attempted to put to

the test of calculation. At first he was unsuc-
cessful. The then received estimate of the di-

mensions of the earth were so far from correct

that the comparison between the force of at-

traction in a stone and that in the moon at her
distance from the earth did not exactly agree
with his theory, and he was obliged to give it

up for nearly 20 years. It was not till 1684,

when he heard a paper of Picard read at the

Royal Society of London, on new geodetical

measurements of the earth, that he obtained ac-
curate data to work with ; and, returning home,
he set to work to examine the question afresh.

Newton saw that a mountain mass might be
ased, and weighed against the earth by finding

how much it deflected the plumb-line at its

base. The density of the mountain could be
found from specimens of the rocks composing
it, and the distance of its parts from the plumb-
line by a survey. The deflection of the vertical

would then give the mass of the earth. Not
long after Newton's death the mountain experi-

ment was actually tried. The honor of making
the first experiments on gravitation belongs to

Pierre Bouguer (q.v.), whose splendid work does
not appear to have received the credit due it.

Having established the law of gravitation

throughout the solar system, it was natural to

infer the universality of its action. We know
on the one hand, by observing.the motion of the

planets and satellites, the asteroids, and the

comets, that the law holds with great exactness
for all these bodies ; on the other hand, e.xperi-

ments of Cavendish with balls of lead, and of
others, verify its exactness down to very short

measurable distances : and though we are un-
able with our present appliances to determine
the orbits of double stars and of other stellar

systems, still we seem to be fully justified in as-

suming that in these cases also the law

stated above holds, at least, very approximately.
The track was first laid down by Newton,

based on astronomical observations, and only

made firmer and broader by every later observa-

tion. Important work in Europe has recently

been done in gravitational experiments by the
late Prof. U. Jolly, and by Profs. Braun, Boys,
and Poynting, who, with others, have advanced
beyond the results of Henry Cavendish (q.v.),

whose device, known as the Cavendish e.xperi-

ment, for determining the density of the earth,

has so long interested scientists. The latest re-

search has verified Newton's celebrated guess
that "the quantity of the whole matter of the

earth may be five or six times greater than if it

consisted all of water."
No inquiry on gravitation has showed that

it is related to anything but the masses of the

attracting and the attracted bodies. It appears
to have no relation to physical or chemical con-
dition of the acting masses or to the interven-

ing medium. This independence of gravitation

of any quality but mass, bars the way to any
explanation of its nature or source.

There is a point respecting the law which is

almost universally passed over without notice,

although it is one of the most important ques-

tions with respect to the construction of any
theory to account for gravitation : namely, the

exact proportionality of the gravitating forces

of any two bodies to their masses. The most
delicate experiments show no deviation from the

exactness of this law ; nor has the most accu-

rate observation of planetary bodies sufficed to

detect any such deviation. This is the fact

proved by the well-known guinea-and-feather

experiment, in which it is shown that though a
mass of gold and a feather do not fall equally

fast under ordinary circumstances, because of
the unequal resistance of the air in the two
cases, yet that, the air being removed by means
of the air-pump, they fall with equal velocity.

The experiment proves that the force of gravity

in the two cases is exactly proportional to the

mass of the guinea and of the feather. Newton
showed the same thing himself with far greater

minuteness by vibrating balls of various mate-
rials similarly suspended. In this, which is

known as Newton's pendulum experiment, it is

shown that pendulums of equal length vibrate in

equal times whatever be the material and the

masses of which the bobs of the pendulum are

made. By this experiment, when performed
with all the nicety at command, it is probable

that any deviation amounting to a ten-thou-

sandth or a hundred-thousandth part of the

whole amount considered could be detected.

Planetary motions prove the law to even a
greater degree of accuracy. It is curious that

this portion of the law, though it is only proved
by experiment and observation, is hardly ever,

if ever, referred to by popular writers. It is

either assumed without pretense of proof, or is

passed over without remark.
Notwithstanding the vast interest and im-

portance of the study which this subject pre-

sents, and all the labors of eminent scientists in

endeavors to solve its complex problems, it still

remains to be said that the world is yet without

any theory which can really be considered as

explaining gravitation. Consult Mackenzie,
'The Laws of Gravitation' (1900).

Rezised by Simon Newcomb.
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Gravity, in physics, the terrestrial gravita-
tion, the ojioration of the law of gravitation on
the earth, specially in making heavy hodies fall

in all parts of the planet in the direction of its

centre. Newton (q.v.) and Bcssel have shown
that in a vacuum a sovereign and a feather will

fall with equal speed, though the rate will be
difTercnt in the atmospheric air. The attraction
of the whole earth, considered as a sphere, on
a body at its surface, is the same as if the whole
matter of the earth were collected at its centre.

The attraclinn of the earth on a body within its

surface is the same as if the spherical shell sit-

uated between the body and the earth's surface
was removed; or is the same as if all the mat-
ter situated nearer to the earth's surface than the
body was collected at the centre, and all the
matter situated at a greater distance was re-

moved. The weight of a body is proportioned
to the attraction which it exerts, hence gravity
in many cases means simply weight (q.v.).

Gravity, Specific. See Specific Gravity.

Gray, Asa, American botanist: b. Paris,
Oneida County, N. Y., 18 Nov. 1810; d. Cam-
bridge, Jilass., 30 Jan. 1888. He was graduated
at the Fairfield Medical College in 1831 ; but
had already acquired a taste for natural science

whicli led him to abandon the practice of medi-
cine for the study of botany. The llora of the

United States was by no means well known and
classified at that period, and many botanical

problems were to be solved by the attainment
of new data in his chosen science. He had at-

tracted notice so early as 1834 and was ap-
pointed botanist to the Wilkes Exploring Expe-
dition, which was so dilatory in starting that he
resigned the position in 1S37, and in 1842 was
elected Fisher professor of natural history at

Harvard University. Between the resignation

of his post as botanist to the Wilkes E.xpedition

and his acceptance of the chair at Harvard, he
took the opportunity of traveling over Europe,
where he made many social and scientific friends

and in England met Dean Church of St. Paul's,

London, then Fellow of Oriel College, Oxford,
with whom he kept up a correspondence of the

most intimate friendship until his death. Both
were many-sided men of keen intellect and
reverent minds. From 1842 to 1873, when he
retired from his professorate at Cambridge, the

life of Gray is to be read in his published works.
He gradually developed the reputation of a

botanist of the first rank, one of the greatest

of his century, and certainly the greatest his

country had ever produced. His lot was cast at

a point in the history of science when the arti-

ficial system of botany wms to pass away, and
the new and natural method was to undergo
development. There were vast masses of new
material constantly pouring in from the newly
explored middle western Territories, together
with the rich spoils that government expeditions
were bringing by sea from the Pacific coast.

Prof. Gray, with the assistance of Dr. John
Torrey (see Torrey, John), set about to ar-

range these multitudinous specimens in accord-
ance with the newest methods ; to identify, name
and classify them. His work was to be called
the 'Flora of North America,' and was to be a
comprehensive history of the botany of the
cotmtry upon a classification basis of natural
affinity. This work was not completed beyond
the order of Compositce, as the constant acces-

sions of new specimens rendered the portions
already published out of dale, and proved that
the attempt at so colossal an undertakmg would
be premature before all the material was in, and
every specimen had been deliberately ex.imined
and classified. Yet Gray's pen could not be idle,

and he published volume after volume in which
he showed he was as clear and concise as an
exponent of botany in its elementary principles,

as he was skilful and bold in wide generaliza-
tions and profound analysis. His scientific posi-
tion was that of a theistic evolutionist. He
dissented from Darwin's opinion tliat variation

was the result of fortuitous contingencies. He
was a teleologist and believed that species were
differentiated according to a preordained plan
in the mind of a creator, and he was of the
spirit that could subscribe to evolution and yet
repeat the Catholic creed. His principal writ-
ings are as follows: 'Elements of Botany*
(1836); 'Structural and Systematical Botany*
(1879); 'Manual of Botany for the Northern
United States' (1848) ; 'Genera Boreali-Ameri-
cana Illustrata* (1849); 'Botany of the United
States Exploring Expedition under Captain
Wilkes* (1854); 'Planta: Wrightiana; Texano-
Neomexicanae* (1853); 'Darwiniana, Essays and
Reviews Pertaining to Darwinism* (1876);
'Synoptical Flora of North America* (1884) ;

'Natural Science and Religion* (1880); pub-
lished posthumously, 'Scientific Papers of Asa
Gray* (1889); and 'Letters of Asa Gray*
(1894).

Gray, Barry. See Coffin, Robert Barry.

Gray, David, American journalist: b. Buf-
falo, N. v., 8 Aug. 1870. He was graduated
from Harvard in 1892, entered journalism in

1893 as a reporter and editorial writer for the
Rochester Union and Advertiser, became man-
aging editor of the Buffalo Courier in 1897, and
after a course in law was admitted to the bar
in 1899. He has published 'Gallops,* a collec-

tion of fox-hunting sketches reprinted from the
'Century.*

Gray, Elisha, American inventor: b.

Barncsville, Ohio, 2 Aug. 1835; d. Ncwtonville,
Mass., 21 Jan. 1901. During his attendance at

Oberlin College his skill in handicraft enabled
him to support himself by carpentry. He left

college to apply himself to the improvement of
electrical apparatus; and in 1867 received his

first patent for a self-adjusting telegraph relay.

He subsequently invented the telegraphic

switch and annunciator for hotels, the tele-

graphic repeater, the private telegraph line

printer, etc. The litigation between him and
Alexander Graham Bell, both of whom claimed
to be inventors of the telephone, resulted in a

verdict in favor of the latter, whose rights were
sustained by the Supreme Court. The telauto-

graph, by which written messages were to be
sent over the telephone or telegraph, was pat-

ented by him in 1893. For many years he was
engaged practically in the manufacture of elec-

trical apparatus in Chicago and Cleveland and
founded the Gray Electric Company in High-
land Park, 111. The Congress of Electricians at

the World's Columbian Exposition was organ-

ized by him in 1893, and he was elected to pre-

side at its sittings. Among his writings the

most notable are: 'E.xperimental Researches in

Electro-Harmonic Telegraphy and Telephony*

(1878); and 'Elementary Talks on Science.'
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Gray, Henry Peters, American painter : b.

New York. 23 June 1819; d. there 12 Nov. 1877.

He was a pupil of Daniel Huntington in 1838,

and after several years abroad he established

himself in New York, and was president of the

National Academy 1869-71. Among the most
important of his works are : 'Wages of War.'
now in the Metropolitan Museum; 'The Judg-
ment of Paris' ; 'Cupid Begging his Arrows'

;

'Apple of Discord' ; 'Blessed are the Pure in

Heart.' an illustration of Irving's 'Pride of the

Village' ; 'Hagar and the Angel.'

Gray, Horace, .American jurist: b. Boston
24 March 1828; d. Nahant, Mass., 15 Sept. 1902.

He was graduated from Harvard in 1845. from
the Harvard Law School in 1849; studied law
also in the office of Judge Lowell ; was admit-
ted to the bar in 1851. and in 1854-61 was re-

porter of the Massachusetts supreme court. At
the same time he became a leader of the Massa-
chusetts bar. in 1864 was appointed an associate

justice of the State supreme court, and in 1873-
81 was chief justice. In 1881 he was ap-

pointed to the Supreme Court of the United
States, and this post he held until his resigna-

tion in 1902.

Gray, John Purdue, American alienist : b.

Half Moon, Pa., 1825; d. Utica, N. Y., 29 Nov.
1886. He was graduated from Dickinson Col-

lege in 1846 and took a medical degree at the

University of Pennsylvania in 1848. He was
successively assistant physician and medical
superintendent of the New York State Asylum
at L'tica. He introduced many improvements
into the treatment of the insane, and was for

many years editor of the 'American Journal of

Insanity.'

Gray, MaxwelL See Tuttiet.

Gray, Robert, American discoverer : b.

Tiverton. R. L. May 1755; d. Charleston, S. C,
1806. In 1787 he was appointed to the command
of the sloop Washington, equipped by Boston
merchants for trade with the Indians of the

Pacific coast. He returned in the Columbia in

1790. and, proceeding by way of Canton, was
the first to carry the United States flag around
the earth. During a second voyage he discov-

ered the Columbia River, which he named from
his ship. He was subsequently in command of

trading vessels.

Gray, William Crane, American Protes-
tant Episcopal bishop: b. Lambertville. N. J.. 6
Sept. 1835. He was graduated at Kenyon Col-
lege (1859) : ordained deacon in 1859 and priest

in i860. He was consecrated bishop of south-
ern Florida in 1892.

Gray, Thomas, English poet and scholar

:

b. Cornhill. London. 26 Dec. 1716; d. Cam-
bridge 30 July 1771. He was the fifth child and
only survivor of 12 infants born to Philip Gray,
a money-scrivener, and Dorothy .-Antrobus. a

one-time milliner. The father was brutal and
maltreated his wife, who had to support herself

and her son. When Gray w'as n he was sent

to Eton, where his uncle William Antrobus
was one of the masters. Here he formed a close

intimacy with a few boys of quiet tastes—nota-
bly with Horace Walpole (q.v.) and Richard
West, upon whose death in 1742 he wrote one
of the few sonnets to be found in the literature

of the early i8th century. Seven years later

•(1734). Gray became a pensioner at Peterhouse,
Vol. 1—50

Cambridge, Walpole coming up the next year,
but to another college. Gray found the courses
at Cambridge unsatisfactory, his tastes being
at that time literary rather than scientific and
philosophical, and he was not sociable or in-
clined to sports. He left in 1738 without taking
a degree, and lived a few months in London
before he accepted Horace Walpole's invitation
to become his companion on a "grand tour" of
the Continent. They left England late in March
1739- spent some months in France and Switzer-
land, crossed into Italy in November, visited
Florence. Rome, and other cities, returned to
Florence in July 1740 and passed some time
with Horace Mann, the English minister, after-
wards Walpole's correspondent, and in April
1741 started for Venice but parted at Reggio in

consequence of a quarrel as famous as it is

mysterious in its details. It seems quite cer-
tain that Walpole's confession to William
Mason (q.v.), the poet and biographer of Gray,
that he treated his sensitive companion super-
ciliously and so caused the rupture, is in essen-
tials the true explanation ; it seems also cer-
tain that their friendship would never have
been renewed if anything very disgraceful had
occurred : but it is equally likely that something
happened about which it was desirable to keep
silence. Gray went on to Venice by himself,
returned through Verona, Milan, and other
places, paid a second visit to the Grande
Chartreuse, where he wrote in the album the
famous 'Alcaic Ode' (August 1741—the orig-
inal was destroyed by a mob in the French
Revolution), and reached home I Sept. 1741.
Two months later, his father, with whom Gray
seems to have been on better terms than the
parent's brutality warranted, died of gout after
having squandered a fairly considerable for-
tune.

Gray and his mother remained in London
for some time, the former, suffering from a
naturally morbid temperament and the loss of
his friend West, making but slight efforts to
enter the profession he was dallying with, the
law. In (Dctober 1742 Mrs. Gray went to live

with her two sisters in the house of one of them
at Stoke Poges in Buckinghamshire, and Gray
betook himself to Cambridge in order to study
the civil law. He was made LL.B. in 1743, but
really spent most of his time reading Greek and
annotating what he read with the care he had
displayed in noting down what interested him
during his tour.

Cambridge, though he disliked the place and
had few congenial friends there, became prac-
tically Gray's residence for the rest of his life,

since he could live comfortably on his small in-
come and could have access to books. Among
his few friends, who did not, however, remain
in Cambridge permanently, were his corre-
spondents Dr. Thomas Wharton and the Rev.
William Mason, the latter a rather servile liter-

ary follower. In 1744 the friendship with Wal-
pole was renewed and Gray became a visitor to
Strawberry Hill. He also went everj' summer
to Stoke Poges to see his mother, who died there
in 1753. But he could never be drawn out by
others, and he never "spoke out." A small liter-
ary controversy has arisen over the reasons of
his sterility as a writer, some attributing it
mainly to his retiring character and his con-
stitutional melancholy and delicate health {cf.
D. C. Tovey, 'Gray and his Friends' (1890) ; and
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W. L. Phelps. 'Selections from Gray's Poems'
( 1894) : others, of whom Matthew Arnold is

the main exponent, emphasizing the blighting

jnriucnce exercised upon Gray's essentially ro-

mantic genius by the dominance of the pseudo-
classical school of Pope (cf. Arnold's essay on
Gray in Ward's Poets, Vol. III.). There is

probably something in both views. Gray w'as

shrinking and fastidious in temperament, and
he was also depressed by the standards of his

age in respect to poetry ; for, if he was not, he
presents, as Arnold claimed, the extraordinary
phenomenon of a poet whose achievements show
the powers of a master producing far less than

equally fastidious and delicate masters who have
had the good fortune to write in epochs more
propitious to their genius.

Meanwhile, Gray, indolent and irresolute

though he was, had slowly laid the basis of his

fame as a poet. In 1742 he wrote the sonnet to

West, and the pensive and beautiful 'Ode on a

Distant Prospect of Eton College' (published

anonymously. 1747). In 1743 he began, but

soon discontinued, his ably sententious poem
on "The Alliance of Education and Government"
—forestalled by the appearance of Mon-
tesquieu's 'Esprit dcs Lois,' but an interesting

proof that Gray tried to get himself soinewhat
in touch with his contemporaries. Five years

later the 'Ode to Spring' and the stanzas on the

drowning of Walpole's cat appeared, and in

J749 he took up again the most famous of all

his poems, the 'Elegy Written in a Country
Churchyard,' which had been begun in 1742.

It was finished at Stoke Pogcs in June 1750,

and attracted so much attention in manuscript
that a pirate announced his intention of print-

ing it. This caused Gray to autlmnzc Dodsley.

to whom he rather loftily yielded all the profits,

to i)rint an edition in February 1751. It at-

tained at once the popularity it has never lost.

and w-as much imitated and parodied throughout
the western world. In August 1750 that admira-
ble piece of I'crs dc societe, 'A Long Story.' was
written, and in 1753 his six best pocins, includ-

;'ng a 'Hymn to Adversity.' were published with

designs by Richard Bentley. The next four

years saw the writing and printing (at Straw-
berry Hill) of the two Pindaric odes. 'The
Progress of Poesy' and 'The Bard'—not the

tarlicsl but among the best of their kind in

English and exhibiting, as Gray and Arnold
thought, the highest reaches of Gray's poetic

genius. Curiously enough many people found
them obscure, but they had warm admirers from
the beginning, one of whom secured for Gray,
late in 1757. the offer of the Laureateship, which
he declined.

The rest of Gray's life is summed up in his

friendships, his studies, and his travels. In I7.sf>

he changed his quarters from Peterhousc to

Pembroke because some undergraduates, hear-
ing that his fear of fire had caused him to buy a

rope ladder, induced him by their cries to use
it and in consequence to land himself in a tub
of water. The rude prank was not followed by
the proper punishment, and Gray was very in-

dignant. He found consolation, however, in

making young friends like Norton Nicholls. in

studying (1759-61) in the newly opened Brit-

ish Museum, and in taking tours through
regions marked by romantic scenery, to the
beauties of which he was one of the first Eng-
lishmen to open his eyes appreciatively in a

modern fashion. In 1764 and 1765 he visited

Scotland (making friends with a fellow Ro-
manticist, James Beattie—q.v. ), and in 1769 he
paid the famous visit to the English Lakes
described in his journal. In connection with
his love of romantic scenery and with the mor-
bid temperament, which gave him his post of
eminence among the "Churchyard Poets."
should be mentioned his enthusiasm for the
buildings and the writings of the "Gothic*
past—another characteristic feature of the new
school of revolt from classicism. Gray was de-

lighted with Macpherson's 'Ossian' and wrote
in imitation of the Norse and Welsh his 'Fatal

Sisters' ; 'Descent of Odin' ; and 'Triumphs of
Owen' (published 1768). In 1762 he had ap-
plied for the rcgius professorship of history

and modern languages at Cambridge but had
failed to secure it ; six years later, his successful

competitor having died from an accident when
drunk, the post with its good salary and nominal
duties was given to Gray. He did not wish to

seem ungrateful and so, in return for the Duke
of Grafton's kindness, he wrote an ode for

the installation of that worthy as chancellor of
Cambridge (i July 1769). 'The next year he
visited London with his young friend, the Swiss
naturalist Bonstettcn, but in 1771 he was forced

to deny himself the pleasure of going to see

this friend in his foreign home. He was taken
violently ill with gout of the stomach and died

on July 30. He was buried a week later in a
vault with his mother at Stoke Poges.

Despite the paucity of his poetry, Gray's posi-

tion as a classic has long been secure. He is

the chief English elegist and eminent as a master
of the elaborate, not the simple and singing,

lyric. His letters are among the most charm-
ing of his period, and his notes on classical

and medieval authors, on genealogy, heraldry,
painting, architecture, ornithology, and botany
show the extraordinary range of his accom-
plishments. His knowledge of Norse has been,

greatly exaggerated {,cf. G. L. Kittredge in

Phelps), but in certain senses Leslie Stephen'

did not exaggerate when he wrote in the 'Dic-
tionary of National Biography.' apropos of a

man who could admire almost equally Shakes-
peare and Racine, that Gray, "the most learned
of all our poets . . . was naturally an eclectic."

Bibliofiriifthy.—For Gray's life see the biog-

raphy by Mason (1774)—not that by Johnson,
which is one of the worst of the 'Lives,'—and
also the letters given in the editions of Mitford
and Gosse. The latter (4 'Vols.,

_
1884) is the

fullest. There are numerous editions of the

poems, e.g., the new 'Aldine' by John Brad^
shaw (1891); and there is a fair amount of

criticism to be found in the books i)reviously

named and in Gosse's biography in the 'Eng-
lish Men of Letters' (1882). Add the works
of Phelps and Beers on English Romanticism in

the i8th century and the histories of English
literature, as well as a good essay by Lowell.

Tovey's 'Gr.iy and His Friends' contains a con-
siderable amount of previously unpublished
material.

WiLLi.\M P. Trent.
Professor of English Literature, Columbia Uni-

versity.

Gray Duck, the gadwall (q.v.).

Gray Whale (of California). See Rorqual.

Grayback, the name, in popular speech, of

several ani'mals strikingly gray in color, as the
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gray whale (see Rorqual) ; the knot (q.v.)

and certain other shorebirds ; or a body-louse.

See Louse.

Graybeard Moss. See Usnea.

Graydon, James Weir, American inventor:

b. 18 Jan. 1848. He was graduated at the Uni-

ted States Naval Academy ; served during the

Civil War period in the Federal army under
Sherman and Grant ; wis later promoted lieu-

tenant in the navy, and resigned. His inven-

tions include a dynamite gun ; the Graydon gi-

gantic wheels ; an aerial torpedo ; a cable system
of torpedoes, and a railway carriage heater, all

bearing his name.

Grayhen. Feminine of Blackcock (q.v.).

Graylag Goose. See Geese.

Grayling, .\ fish of the family Thymallida,

much resembling a slender salmon, 15 to 18

inches long, and formerly included in the salmon
family. Some five species of the single genus

Thymallus are known, all inhabitants of north-

ern regions, in rapid streams where the water

is clear and cool, and the bottom sandy or peb-

bly. Its habits are similar to those of trout, ex-

cept that it spawns in the spring. Its flesh is

excellent, with an odor and flavor, when fresh,

of wild thyme. It is caught by fly-fishing as for

trout, and is a favorite with anglers. Two spe-

cies are known in North America, each with so

limited and scattered a distribution that they

are regarded as modified relics of a preglacial

circumpolar species. The Arctic grayling, or

"poisson bleu" ( T. signifer) of the fur-hunters,

inhabits only the Mackenzie basin and rivers in

Alaska. The more southerly and familiar gray-

ling (T. tricolor) is restricted to certain streams

in northern Michigan, where it is almost ex-

tinct, and seems incapable of recovery by fish-

cultural methods ; and to Montana. These fish

are distinguished from trout or salmon by the

large size of the dorsal fin and by their grayish

hue, with half-a-dozen deep blue spots on the

fore part of the abdomen. Consult : Pritt's

'Book of the Grayling' (London 1888) ; and
Jordan & Evermann's 'American Food and
Game Fishes' (New York 1902).

Gray's Inn, one of the four Inns of Court,

in London, situated on the north side of Hol-
born and to the west of Gray's Inn Lane. It

contains a hall of the period of 1560. It derives

its name from the noble family of Gray of Wil-

ton, whose residence it originally was.

Gray's Peak, a peak in the Colorado range,

in Colorado, and one of the highest in the

Rocky Mountains. Its height is 14,341 feet. It

was named in honor of Asa Gray, the botanist.

Gray'vyeather, or Graywether, a sandstone
of the Tertiary strata scattered over the sur-

face of the ground in Dorsetshire and Wiltshire,

England. It was from these stones that the

famous druidical circles were built.

Grease-bug, or Overflow-bug, a ground-
beetle (Phtynus maculicoUis) , common in Cali-

fornia, and occasionally a pest in houses be-

cause of its disagreeable odor when crushed,

and because it nibbles bread and meats.

Greasewood, a small, very thorny, almost
leafless shrub [Sarcobatits z'cnniculatus) of the

goosefoot family (q.v.), which abounds among
the sage-brush on the arid plains of the western
United States, especially where the soil is saline.

The wood, which is yellow and very hard and
tough, frequently supplies the only fuel avail-

able there, and burns with a bright hot crack-

ling blaze suggesting grease.

Great Auk. See Garefowl.

Great Awakening, the popular name of a

great and tenacious "revival" in New England,

1740-S, under the influence of Jonathan Ed-
wards and George Whitefield. Edwards had
created a similar excitement in Northampton
five years before, the embers of which were
still glowing, but on Whitefield's visiting him
in the fall of 1740, and preaching his thrilling

sermons in addition to Edwards', the wave
spread all through New England, involving over

150 towns, and rising almost to frenzy. It

was marked by the extremest accompaniments
of bodily seizures, convulsions, hysteria, etc.,

and aimed especially to bring young children

under its control. Edwards was rightly con-
sidered its author, and was fiercel)' denounced
for its irrationality and evil effects on public

worship, as well as the temporary ruin of calm
and fruitful work ; he defended it for some
time, but its results at last came to be deplored
even by its champions, and by 1742 it was threat-

ening not only the peace but the life of the

churches. So bad were its effects that to the

reaction has been attributed the religious dead-
ness of the country for the ne.xt 60 or 70 years.

The separation of the "converted" into an arro-

gant clique who often seceded in separate

churches, the vipspringing of a horde of ignorant

lay preachers making physical effects the

touchstone of religion, the indecent rivalrv' in

"manifestations," the denunciation of all the

trained ministry as lacking divine grace, were
only a part of its demoralizing outcomes. The
faculties of Yale and Harvard colleges pro-

nounced against it, as did the leading divines;

the Massachusetts General Convention of 1743
added its testimony, and in Connecticut an effort

was made to enforce the Saybrook Platform
against the independence of congregations.

Great Barrington, Mass., town in Berk-
shire County, on the New York, N. H. & H.
R.R. ; 40 miles west of Holyoke. In the town
are three villages : Great Barrington, Housa-
tonic and Van Deusen. It was settled in 1725,

but formed a part of Sheffield until 1761. Wil-
liam CuUen Bryant was town clerk for several

years, and the thoughts in many of his poems
were suggested by the beautiful Berkshire scen-

ery. The town has a good public library, the

Hopkins Memorial Manse, the Sedg^vick Insti-

tute, and a number of good elementary schools.

The manufactures are cotton goods, electrical

apparatus, and paper. Pop. 5.872. Consult

:

Taylor, 'History of Great Barrington.'

Great Basin, a vast region of interior

drainage, a triangular plateau of North Amer-
ica, occupying the western part of Utah, and
nearly the whole of Nevada, parts of Oregon and
California, and extending at its northeast angle
into Idaho. It is bounded on the west by the

Sierra Nevada and on the east by the Wasatch
Mountains. The base of the triangle at the

north is 500 miles from east to west, and the
extent from north to south is 800 miles. The
area is about 210.000 square miles, a little larger

than France. It is traversed by numerous
mountain ranges, irregular in arrangement ; the
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valleys arc mo?tIy sinks, the chief drainage cen-

tre being Great Salt Lake (q.v.). The areas of
greatest depression are to be found near the
borders, and the greatest elevation near the cen-

tral part. The highest range is the East Hum-
boldt, one peak of which, Mount Bonpland, is

11,321 feet in height. Volcanic masses form or

conceal tlie original rocks of many of these

ranges. Tlie slopes and the geological markings
show that the lakes and rivers wliich once ex-

isted within this region have become smaller and
some liave disappeared. The greater portion of
this section was once in the basin of the Colum-
bia River. The Great Basin contains many
streams and lakes (the latter for the most part
salt) whose waters never reach the ocean, but
are either taken up by evaporation or their

waters sink in the desert sands. The mean an-
nual rainfall ranges in diflferent localities from
4 to 15 inches. The plateau is nearly destitute

of trees, and in general only the upper parts of
the valleys are clothed with desert shrubs, their

lower portions often being covered with muddy
water or with several inches of alkaline salts

left by evaporation. The chief arid places arc
the Great Salt Lake Desert, the Mohave Desert,
and the Carson Desert. This Basin is rich in

mineral wealth; gold, silver, iron ore, and cop-
per exist here in large quantities.

The Great Basin is among the large interior

drainage sections of the world; but the interior

drainage basin of .Asia is -23 times as great, and
the Sahara 16 times as great.

Great Bear Lake. See Bear Lake, Great.

Great Bend, Kan., city, county-seat of
Barton Countv ; on the Arkansas River, the

Missouri P. and the A., T. & S. F. R.R.'s;

about 92 miles northwest of Wichita. The Cen-
tral Normal College is located here. It is a

trade centre for the surrounding agricultural

region, and contains flour mills and iron works.
Pop. 2,300.

Great Bridge, Va., Battle at, 9 Dec. 1775.

Lord Dunmorc. royal governor of Virginia,

hearing that a patriot force from Xorth Caro-
lina was on the way to occupy Xorfolk. the

largest town in Virginia and its chief port, built

a rough fort at Great Bridge, over the Elizabeth

River, commanding the southern approach. The
Virginia patriots raised a band of sharpshooters,
including John Marshall, afterward Chief Jus-
tice of the United States Supreme Court, took
possession of the opposite bank, and in a 15-min-

ute fight, which cost Dunmore 61 regulars and
the militia none, forced him to abandon the

fort. A few days later the Virginians occupied
Xorfolk. which the spiteful governor set on
tire before taking refuge in a war-ship in the

harbor. The town was reduced to ashes.
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GREAT BRITAIN:

HISTORY AND MODERN DEVELOPMENT.

IXTROnUCTORV.

The following series of articles, dealinR with riritisli nation, and so to sketch them that they

various aspects of the life of the United are seen to be the natural outcome of history.

Kingdom, is intended to present a co- The tifty-five articles wliicli follow fall into

herent account of present British conditions eight groups. First we have a group concerned

and activities, and of the historical cir- with the Making of England, the senior and

cumstances which have led up to them. On a predominant partner in the United Kingdom,

balance of considerations the usual encyclo- Here the history of Britain, and especially of

pxdic arrangement in alphabetical order has England, is told with a defmite object. There

been abandoned. Encyclopaedias are used by are some episodes and some aspects of history

two classes of people— for reference bv those which have chiefly an archjeological value,

who have access to other books, for reading Their results no less than their causes are past,

bv those who must live in the main removed But there are others whose results have cn-

ffom books. For purposes of reference there dured, and are embodied in tlie features of to-

is no doubt much to be said for the alpha- day. Bagehot somewhere compared the different

betical order of arrangement. But knowledge standpomts m history to the different group-

is organic- no fact can be understood in mg of tlie monuments of the same city when

isolation, or fullv understood apart from the seen from two different towers\ The perspec-

gcneral scheme and atmosphere of the depart- t've of these articles is that of the social and

ment of knowledge to which it belongs. Even economic observer of to-day who seeks to ex-

for reference it Is therefore likelv that m.itter P'-im the present in the light of the past rather

grouped according to some natural order, if tl'-in the pastin the light of the present. We
supplemented bv an alphabetical index, will con- have nine articles in the first group, viz. :—

yey the truer impression. For continuous read- A.- the making of enci.and.
ing there can of course be no question of the

^ r,^oo...,uc.v Environment T„e En,Tn«.
superiority OI such an order. .3. Thk Conquests Dk. Thom.^s IIodckin.

The characteristic of British Institutions is 4. Mediakval England I'Rnp. T. K. Toer.

that it is impossible to understand them apart 5- The K-^.^-J"--,- ^^'Z;
" g-^w^.jA-'^rSHV

from their history. They rarely have logical
^ t,,^ .Wlllth Century:

consistencv, for the English suspect ideas, not- (at Political Sketch T)r. Lilian Knowles.

withstanding the fact that in certain depart-
^ t-J,''; :J',"x5/"cTn^t"rV*"''

" '^''' ^' "'"'''*'' '"^'

ments the world owes great ideas to some (ni Po'litical Sketch Da. J. Holland Rose.

Englishmen. The typical Englishman suspects (b) Political Parties Sir Thomas Kaleich.

an idea because he is impressed with the corn- j„ (he second group we have a description

plexity of experience. He is a creature of habit, ^f ,i,^. Mechanism of British Government, both

not so much from inertia as from caution. His Central and Local. Historical considerations

political wisdom does not express itself in such 1,^^.5 „q^ been, and indeed could not be wholly

phrases as "Liberty, Equality, and Fraternity," excluded, but the aim of the articles in this

but in practical and limited expressions such as group is to explain the system, so far as there

"Freedom of Speech," or "Freedom from Ar- is a system, and the habits of British Govern-

rest," and in such working laws as that "the ,nont. The point which will proliably strike an

remedv of grievances must precede supply." He American ar, characteristic of the whole machine

is willing to change his habits, but only when is its centralization. The sharp distinction and

tliey have become inconvenient to him because counterbalance of legislative, executive, and

of changed conditions. judicial functions, and of local and centra!

The British constitution has never been re- powers, are unknown. So far as natural laws

duced to writing. It is matter of habit, and and the prejudices begotten of history permit,

throughout history has been in a state of flux. Parliament is omnipotent. Within Parliament

Thus the English'manage to combine a curious the House of Commons, and within the Corn-

conservatism with a wav of advancing in some mons the Cabinet, and within the Cabinet the

matters ahead of the rest of mankind. They Prime Minister count for more than any other

have little feeling for svmmctrv, and are not force.* It is within the power of no court of

hurt by anomalies, hence their 'practical sense law to declare that Parliament has acted ultra

of compromise, and their trust in the curative vires, and the local authorities have no rights

power of time. Though the least consciously which cannot be overridden by Act of I arlia-

historical of ail the great races, their institu- ment. In this second group we have five

tions are onlv explicable with the aid of history, articles:

Therefore tlie aim set before the contributors . ^his statement is not invalidated by tlie fact that

to the British section of this hncyclopsenia has g„„^ memhers of the Cabinet, and sometimes even the

been to sketch the leading characteristics of the Prime Minister, are chosen from the House of Lords.



GREAT BRITAIN— INTRODUCTORY

B.— THE MECHANISM OF GOVERNMENT.

g. Parliament Sir Couetexay Tlbert,

ao. Crown and Cabinet. Prof. Edward Jlnks.
ai. The Judicial System Ur. Wm. Blake Odgkrs,K. C.

12. Local Government. .Sidney and Beatrice Webb.
13. The Civil Service.. Mr. Graham Wallas.

Then there follows a small group of articles

• dealing with the peculiarities of the three Junior
Partners in the United Kingdom. Scotland was
:a Centralized Monarchy, long allied with France
in hostility to England. She retains her own
Jaw and churches, but similarity of race and of

resources have permitted of her blending with

England into a single economic organism. Ire-

land has never been a single independent state,

yet geographical, religious, and economic causes

have always held her apart from England, not-

withstanding the strategical necessity which has

prevented and prevents her separation. Wales
has had even less of national history than Ire-

land, yet the Welsh race has maintained a

separate vitality, although expressed rather in

literary than political institutions. There is per-

haps no greater political anomaly in the world
than the peculiarly illogical— cliaractcristically

British— relations of the four nationalities

which form the United Kingdom. The articles

of this third group are as follows:

C.— THE JUNIOR P.\RTNERS.

14. .Scotland Prof. P. Hume Brown.
15. Ireland The Rev. T. A. Finlay.
16. Wales Prof. Edward Anwyl.

From political government we turn in the

next group of articles to the Control and Move-
ment of the National Wealth. The banker and
•the merchant, the ship-owner and the railway

chairman compete in these days with tlie politi-

cal statesman for the control of humanity. In

this department also of the national life of

Britain centralization is characteristic. English
banking and railway management are central-

ized in London, and in a less degree the same
is true also of British shipping and commerce.
Though some banks and railways and many
shipping companies have their head offices out-

side the Metropolis, yet the banking and rail-

way clearing houses, and Lloyds, the chief seat

of shipping insurance, are within it. Even the

Scottish and Irish banks depend ultimately on
the gold reserve of the Bank of England. Bri-

tain, in other words, is a single compact organ-
ism with a metropolitan nucleus containing one-
sixth of its population. No other important
centre is at a greater distance than can be tra-

versed by an express train between the morn-
ing and the evening meal. Thus it comes about
that a relatively small group of leaders, known
either directly or indirectly to one another, go
near to controlling all departments of the na-

tional life. In other words, Britain is essentially

an oligarchy limited by democracy. This fourth
-group consists of seven articles

:

D.— THE CONTROL AND MOVEME.VT OF WEALTH.

17. National Finance Dr. Edwin Cannan.
-j8. Banking and Currency ,. Sir Felix Schuster and

Mr. Ernest Sykes.
19. Commerce:

(n) XVIIIth Century.. Dr. Lilian Knowles.
(b) Present Day Mr. A. J. Sargent.

20. Shipping;
(a) Navigation Acts... Dr. Lilian Knowles.
(b) Present Day Mr. Russell Rea, M. P.

«i. Railways Mr. W. JI. Acworth.

We then turn to the fifth group which deals

with the Production of British \Vealth. Here
necessarily there is greater decentralization

for we come closer to the soil, the mines, and
the coasts. The great staple industries of Bri-
tain are away from the Metropolis, and in the
industrial districts we find a new social and
intellectual atmosphere. The three minor na-
tionalities and the Industrial North of England
are the democratic forces which compete with
the agricultural, commercial, and administrative
oli,garchy in London. The articles of this group
are

:

E.— THE PRODUCTION OF WEALTH.

22. Agriculture;
(o) The Land Laws Mr. J. Fischer Wil-

liams.
(b) X\'IIIth Century Da. Lilian Knowles.
(c) Xl.Xth Century Mr. A. D. Hall.

23. Fisheries Sir Herbert ^L\x.
well.

24. Mining Prof. R. A. S. Red-
MAYNE.

25. Industries:
(u) Industrial R'^volution Dr. Lilian Knowles.
(b) Existing Industries. . Mr. W. A. S. Hewins.

The institutions discussed in the next, the
sixth group, are chiefly products of northern
industrial thought. The trade unions and the
industrial co-operative societies have originated
in the north, and have there reached their most
efficient and general development. From that

region, also, has come the stimulus for factory
legislation. The articles in the sixth group are
as follows

:

F.- INDUSTRIAL RE-0RGANIZ.\TI0N.

26. Trade Unionism Sidney and Beatrice Webb.
2^. The Labor Political

Movement Mr. F. R. Pease.
28. Co-operation Mr. H. W. Macrosty.
29. Factory Legislation. Sidney and Beatrice Webb.

The articles in these six groups have dealt

with political and economic power. In the

seventh .group we turn to what may be described

as the ideal life of the nation— its religion, its

education, and its amusements. But even here
one cannot help being struck by the essential

unity of English life. The churches and society

are intimately concerned with politics. No
large interest in Britain holds aloof from gov-
ernment. The typical English education aims
at the shaping of character for political and
commercial activities rather than at intellectual

training for the achievements of scholarship.

The articles of the seventh group are

:

G.— THE IDEAL LIFE OF THE N.\TION.

30. Religion:
(a) The Church of

England Dr. .-\. C. Headlam.
(b) Nonconformity. . . . The Rev, Dr.. John Brown.
(c) Roman Catholicism Monsigxor Bernard Ward,
((f) Judaism Mr. Israel Abrahams.

31. Education;
(d) General Mr. Graham Balfour.
(^> Medical Dr. Francis Fremantle.
(rl Engineering Prof. D. S. Capper.

32. Society The Hon. Mrs. .\lfred
Lyttelton.

33. Sport The Right Hon. AiPREn
Lyttelton. K. C, M. P.

34. The Fine .\rts Mr. .A. J. Finberg.
35. Newspapers Mr. J. .\. Spender.
36. The Trend of Thought

AND Literature in the
XlXth Century Dr. Sidney Lee.
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Finally, \vc liavc an ciylith }!rmip of articles

dealing with the external expression of British

life. Here we rind the same forces in action—
the dominant imperialism of London, with its

great tradition of statesmanship, limited by the

partially antagonistic ideals of the industrial and
democratic north. The eighth group of articles

is as follows

:

H.— EXTERM.VL RELATIONS.

37. Navy T-ieut. Carlyon Bellairs,
R. X.. M. P.

38. Army The Right Hon. II. O.
.\a,VOLU-FoRSTER, M. P.

39. FoEEicN Policy:
(a) In Relation to

Europe The Hon. George Peel.
(!>) In Relation to

India Sir Walter Lawrence.
40. The I'ree Trade Move-

ment Mr. /. St. Joe Strachev
41. The Tariff Reform Move-

ment Mr. J. L. Garvin.
42. The Reaction of the Em-

pire ON the Mother
CocNTRY Mr. .T. L. Garvin.

The writers of the articles in these eight
groups are authorities on their respective sub-
jects. They all speak either from long study
or long practical experience, and I desire to

thank them for the pains they have taken with
the object of presenting as complete a picture

of the political, social, and economic condition
of the Old Country as sfiace would permit of.

The intention of each has been to convey the
key ideas and not merely the statistics of the

department entrusted to him. Bibliographies

have been appended throughout, as a guide to
readers who would pursue further particular

studies in which they arc interested. In these
days when libraries are mulliplyinrr throughout
the .Anglo-Saxon world, the function of an
Encyclop.xdia should not only be to reply to
the questions which arise incidentally to study
and business, but also to act as a guide to the
leading sources of information which we may
reasona!>ly expect to find on the shelves of a
good library.

H. J. ^L\CKI^DER.

THE MAKING OF ENGLAND.
2. Great Britain— Geographical Environ-

ment. The Greeks could not have played their

decisive role in history had they not dwelt in

the centre of the lands, amid the islands and
peninsulas between Europe and Asia. Nor is it

likely that any race less happily endowed could
have achieved what the Greeks achieved even
in that favored environment. A like relation is

true as between the British race and the British

Isles.

The origins of the British race arc recounted
in the next article of this volume. It is the aim
of the present article to analyse the geographi-
cal influences which have contributed to British

history.

Popular philosophy, as embodied in Shakes-
pearian phrases such as the "moat defensive"

and the "silver streak," would dismiss the mat-
ter as almost too simple and obvious for set

discussion. The insularity of Britain has no
doubt counted for more than any other single

geographical cause, but the British polity and
character are in fact the product of a very sin-

gular combination of geographical no less than
historical circumstances. For the purposes of

this short sunimarv the major geographical con-
trols of British development may be grouped
under the nine following heads

:

1. Insularity.

2. Shallow surrounding seas.

3. Neichhorhood to the continent.

4. Relation to the chief linguistic frontier of

Europe.

5. Climate determined by oceanic winds.
6. Internal natural divisions.

7. Adequacy of economic bases.

8. Geographical momentum.
9. The consequences of sea power.

I. Insularity.— Britain has not been success-

fully invaded since the defeat at Hastings eight

and a half centuries ago. The Englishman is

ever conscious of this fact— it is a frequent
prgument in twentieth centurv' political speeches.

The victories over the Spanish Armada and at

Trafalgar have served to increase the sense of
security, and freedom at home and empire
rdiroad are the twin results. At home there
has been an ineradicable jealousy of a standing
army, and there has therefore been freedom
for the development of what Bagehot described
as "government by talk." The navy on the
other hand has at most times been viewed with
favor, for it has screened the experiments and
mistakes by which popular government has been
slowly nurtured. These mistakes were often

such as would have involved a continental
nation in the consequences of a Jena or a Sedan.

Insularity has also permitted of a concentra-
tion of purpose upon the sea which was im-
possible for the other maritime states along
the western seaboard of Europe. England suc-

ceeded where Portugal, Spain. France, and
Holland failed, because, in the absence of a land
frontier, her economic resources could be fo-

cussed on adventure beyond the seas. In this

regard it must be borne in mind that sea-power
does not rest on the navy alone, but on the co-

operation of a mobile army with a dominant
navy. .An army limited to this subsidiary use

has been possible for P.ritain because of her
insularity. By her navv and ampliibious army
P.ritain won North .America and the sovereignity

of the Indies, while France and Holland were
involved in continental wars. It was by the ex-

haustion of her enemies rather than bv her vic-

tories that Britain achieved her empire. This
i= surely the truth which lies behind Seeley's

famous utterance "that Britain made an em-
pire in a fit of absence of mind." Behind her
girdle of seas she fought with a limited liabil-

ity and was immune at home though often

defeated abroad.

John BulVs insularity of character is the

natural result of his strong frontier. Elsewhere

the types of humanity merge gradually w^here

political frontiers are crossed. In some respects

this contrast between the British and the con-

tinental peoples was in the past even more ob-
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vious than to-day. Not only, on the one hand,

is the traffic over the seas more frequent now,
and Britain's isolation in time of peace less

marked, but on the other hand, the change at

the conventional continental frontier has been

emphasized owing to the centralized character

of the modern great state. It is the stalwart

Prussian Protestant who does duty now-a-days

on the frontier of Alsace-Lorraine, not the

Swabian, shorter, darker, and Catholic neighbor

of the Frenchman across the line. Ever since

the days of the first Edward, the Englishman
has felt himself a foreigner from the moment
that he landed at Calais or Boulogne.

2. Shallow Surrounding Seas.— The British

Isles are the emergent portions of a great shoal

known as the Continental Shelf, which stands

out seaward from the mainland coast. Pre-

cisely as waves grow taller until they break

on the foreshore, so the tides, which measure
in mid-ocean onh' some two or three feet in am-
plitude, are magnified several fold as they pass

on to the British shoal. Strong currents are

thus generated as the wide British seas alter-

nately deepen and drain low. Csesar bore elo-

quent testimony to the influence of our tidal

currents in the defeat of his strategy-. The
British tides, however, have had a uniting as

well as a disuniting influence. Streams and
streamlets whose mouths in other parts of the

world would be mere creeks without fame, in

these seas bear the historic names of Thames
and Severn, Rhine and Seine. Even in the days

of steam motive power, the flow and ebb of the

Thames to and past London are worth much
money annually— a fact which is one of the

chief arguments against the scheme often pro-

posed for erecting a dam below the metropolis

and so keeping the water permanently high.

What the tides were in the days before steam
is evident from the position, many miles from
the open sea. of such ports as London, .Antwerp,

and Hamburg.
Nor must it be forgotten that the shallow

seas around Britain are exceptionally productive

of fish. The fishermen of Holland became the

carriers from Lisbon to the Baltic, and when
Lisbon fell temporarily under the power of

Spain, these same Dutchmen extended their

voyages to the Indies. To-day, however, the

fishermen of England and Scotland are in a

great majority on the international fishing

grounds of the North Sea, and the powerful

steam fishing vessels which are now being built

extend their operations as far as Iceland on the

one hand and the coast of Morocco on the other.

It is an important fact for a state whose power
is on the sea that there are no fewer than one
hundred thousand English. Scotch, and Irish

who earn their living wholly or in part by sea

fishing.

3. Neighborhood to the Continent.— Britain

would have had small significance in the world
had her position been distant from the historic

shores of Europe. It is of course true that the

ancient writers from Virgil to Shakespeare are

full of the remoteness of Britain at the end of

the known world. It is true also that until a

relatively late period in history Britain did not

count among the powers which shaped the des-

tiny of mankind. These very facts however
have enabled Britain to play a part in the last

two or three centuries which is comparable to
that played by the Greeks on the smaller stage
of the earlier time. Because of her neighbor-
hood to Europe, Britain was deeply and repeat-

edly influenced from several distinct quarters,

yet because of her insularity was never oerma-
nently attached to any one centre of European
culture. It has been Britain's function to amal-
gamate the several elements of European civili-

zation, and then to spread Europe to all the

shores of the world. At least four streams of
blood— Neolithic, Celtic, Roman, and Teutonic
— and four linguistic influences, all drawn from
across the narrow seas, have gone to the making
of modern Britain. Yet the Englishman of
to-day differs generically from all the species

of continental European. Britain has been and
is of Europe yet not in Europe.

From this point of view it is important also

to notice that the hilly parts of the British Isles

are in the north and the west— toward the
ocean that is to say, not toward the continent.

As a result, the agricultural England of the
plain, the dominant partner in the L'nited King-
dom, lies toward the channel, and London is

close neighbor to Paris and the Netherlands.
History would have been far other than it has
been had the hills been in the south-east and
the plains in the north and west.

4. Relation to the Chief Linguistic Frontier

of Europe.— A glance at a map of Europe
showing the areas occupied by the several lan-

guages would make it clear that the most im-
portant linguistic frontier, that between the
Romance and Teutonic tongues, traverses Europe
diagonally from the Alps, and comes down to

the coast in the northern corner of France,
within sight of Dover Castle. En<;land has
received from the Rhine, the Elbe, and the Nor-
wegian fjords her Teutonic lan.guage and the

rudiments of her free institutions, while she
has taken from the Seine, and from the western
Mediterranean beyond, her Christianity and her

scholarship. Scandinavia on the one hand and
Spain on the other possess a geographical sep-

aration almost as definitely secure as that of

Britain, but Scandinavia is Teutonic and Spain
is Romance. Britain has been cross-fertilized

from both sources.

Moreover, Britain has re-acted upon the dual

Europe with the power due to her position. If

the adjoining continent, with its greater popu-

lation and greater aggregate wealth, had been

united politically, the independence of Britain

would have been impossible. As Mr. Peel has

shown in his article (see Gre.^t Brit.ain' —
Foreign Policy ix Rel.\tion to Europe"), we
have at most times used our power to defeat

every bid for general European dominion. Rome
conquered a large part of Europe and she also

subdued Britain. Napoleon's aim was to invade

England, and England only defeated him by

overthrowing his European Empire. The task

of holding Europe disunited has been facili-

tated in every age by the fundamental antago-

nism of Roman and Teuton. Britain's immedi-

ate neighbors across the Channel, to-day. as in

the time of Napokon, of Louis XV., of Louis

XIV.. and of Charles V., are on the Rhine and

also on the Seine. In the same connection let

us note that in the year 1066, at Stamford
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Bridge and at Hastings, England exchanged,
as Dr. Hodgkin points out (The Conqiests)
in this volume, a period of Teutonic for a
period of Romance intluence.

5. Climate Determined by Oeeiuiie ]Viiu!s.—
Britain lies further nnrth than any other coun-
try of equally old civilization. Great Britain

occupies almost precisely the same latitudes as

Labrador. The prevalent westerly wind from
the Atlantic, and the set of the Atlantic waters
from the tropical southwest carry the warmth
and moisture of lower latitudes into a great
climatic bay over Britain, in which long frosts

and long droughts are equally rare. I'nlike

fitlier tlie south or tlie east of Europe, tliere is

labor in the fields at all seasons, for Britain has
neither a Mediterranean summer nor a Russian
winter. May not the moral effect of this con-
tinuity of efTort account for some of the so-

called Anglo-Sa.\on characteristics? Yet the
mists of the oceanic air and the long northern
nights are often as unfavorable to repose in

the open as the other conditions arc favorable
to work there. Hence a second .Anglo-Saxon
characteristic, the home round tlie fireside.

Xr.r. it must be remembered, is climatic con-
trol limited to agriculture and domestic condi-
lions. There are splendid waterways in the
wide plains of eastern Germany and Russia,
hut navigation is there intermittent ov/ing to

the long grip of the winter frosts. The rivers

of Spain and Italy have abundant volume after

the rains and the thaw in the mountains, but
they are reduccfl in the summer to strips of

pebble desert. The smaller waterways of En.g-

land, closed neither in winter nor summer, were
long ago made navigable by means of locks.

6. Iiilenia! Kalural Di~'isions.— Britain is

divided into the two islands of Great Britain
and Ireland. The same causes which have sep-
arated British conditions as a whole from those
of continental Europe have of course tended to

separate Irish conditions from those of Great
Britain, but they have acted with less effect,

because Britain by her position has been driven
to obtain sea power, and thus for many pur-
poses to remove her frontiers from her own
coast to the coasts across the water. Thus Ire-
land has been strategically enveloped by
En.gland, yet because adequate English man-
7iower was lacking in the time of Henry II.,

Oue«i Elizabeth, and Cromwell, was never com-
pletely assimilated to England. Ireland con-
quered, and necessarily conquered, by England,
is in the position that Britain would be in if

tlicre were a united Europe across the Channel.
Had Ireland been an or.sjanized kingdom in the
early Middle .-Xges, instead of a group of rival

and hostile tribes, she would have supported
Scotland against England, would have retained

licr independence longer, and when modern con-
ditions rendered union inevitable, would have
come into the sisterhood like Scotland as an
organized force capable of holding her own.

What every map does not show, however, is

the coherent area of bleak uplands occupying
the centre of the length of Great Britain, and
dividing the agricultural lowland of England
from the smaller lowland of Scotland. This
upland area has no single name, but is known
in different parts as the Southern Uplands of

Scotland, the Cheviot Hills, the Pennine Moors,

ami tlie Lake Mountains. Until a century and
a half ago it had l)Ut a sparse population, and
was in fact a broad natural frontier between the
England of London and tlic Scotland of Edin-
burgh. This "border," utilized by a people of
Teutnnic tenacity, was the geosjraphioal pr)si-

tion from which Scotland for six centuries held
at bay the superior might of England. Not a
little of the efToct of modern British action in

the world is due to the interaction of the two
national characters thus evolved in antagonism.

The central uplands of Great Britain be-

tween England and .Scotland arc now the seat
of great industries, an<l for most purposes tlie

two countries fnrm a single ecunnmic organism.
But in the Highlands of Scotland on the one
hand, and in tlie broad upland of Wales on the
lather, a remnant of Celtic speech still survives.

In all parts of the world there is a marked con-
trast between the highlander and the li>wlandcr,

but this contrast is here increased by that be-
tween Celt and Teuton. Formerly marriage was
between neighbors, and provincialisms were in-

bred. But modern facilities for communication
lead to distant intermarriages, which are rapidly
imparting a national solidarity of blond to

states lilcc Britain. This crossing of higlilandcr
and lowlander, Celt and Teuton, within Britain
must be productive of a change in the race
which may prove something far other than the
mere striking of an average.

7. Adequiiey of Eeononiie Bases.— .-XU the
preceding advantages — insularity, shallow sur-
rounding seas, continental neighborhood, lin-

cuistic division among rivals, soft climate, and
internal stimulative contrasts — would, however,
have been of little value unless Britain had had
length and breadth enough to supply the eco-
nomic bases for a people able to count among
the Powers of Europe. It is therefore impor-
tant to note on the map of Europe a certain
rough equality as between the great natural
regions— tlie Spanish, Italian, and Balkan
Peninsulas; the plain of the Middle Danube;
the French land between the .'Mps, the Pyrenees,
the Bay, and the Channel ; the north German
plain ; and the southern habitable portion of

Scandinavia. Even tlie vast Russian plain, after

all only partially European, must not deceive
bv the space which it occupies on the map.
North and east of the great bend of the Volga
at Kazan it contributes little to the strength of

the Russian people. Many advantarres and dis-

advantages, moreover, compensate for such dif-

ferences of mere area in this bundle of natural
regions which we call Europe. Thus tlicre is

a rough equality of resource among the tenant
nations, and this has sufficed for a balance of
power during several centuries.

Until within the last few generations agri-

culture was the chief economic base of these

nations. For the reason given just now — the

separation of their agricultural plains — Eng-
land. Scotland, and Ireland were separate eco-

nomic organisms. Relatively to her population,

England was until lately so adequately endowed
with land that in the Middle Ages she was the

principal exporter of wool, and in the l8th cen-

tury, of wheat, to the continent of Europe. The
vast improvement of agriculture achieved by the

English farmer in the l8th century was one of

the chief causes— if not the chief— of the



GREAT BRITAIN— GEOGRAPHICAL ENVIRONMENT

-wealth which enabled Enghnd to defeat Napo-
leon. (See Great Britain" — Agriculture in

THE iSth Cexturv, by Dr. Knowles).
Though agriculture still remains the greatest

single industry, yet by the aggregate of her
industries Britain is now an industrial rather
than an agricultural country. In other words,
she rests on her output of coal rather than of
wheat and meat. The change has, however, been
fully accomplished only in the last two genera-
tions.

The new economic conditions have been vari-

ously influenced by geography. In the first place

Scotland has been effectively united to England.
The barren uplands in the north of England—
in the istlunus, that is to say, connecting the two
countries— are rich in coal, and a population
has grown up in this part of the island drawn
both from Scottish and English sources, and of
an intermediate character. Moreover, Scotland,
by virtue of her own coal, has been able to

share in the advantages of the imperial and
economic policies of England. At the time of
the union of the two parliaments in 1707 Glas-
gow was only a village.

The dominance of the trader over the farmer
led in the 19th century to a reversal of the
li-'ng-settlcd British policy of protection. Eng-
land and Scotland no longer rest economically
on the resources of their own territories. They
produce coal, and are the seat of labor and of
capital, but four-fifths of their wheat they im-
port, and one-fifth of their people are engaged
on manufactures for export. Ireland, however,
has very little coal, and must still depend on
her agricultural products. Thus, while Scotland
and England are now a single economic or-
ganism, Ireland— with the exception of Belfast— is another and separate organism. There is

an antagonism of economic interest between Ire-

land and Great Britain which may be compared
to the antagonism of interest between the
Southern States and the Northern before the
Civil War. If in her own interest Great Britain
were to revert to her former economic policy,

an incidental result in the long run might pos-
sibly be to reconcile Ireland to her.

8. Geograthica! I\Ionu-nluiu.— \Ve must not
however seek to ascribe the present strategic and
economic position of Britain in the world, in so
far as it depends on geographical causes, wholly
to the present action of those causes. There is

such a tiling as geographical momentum. Tlie

causes which originally led to the establishment

of a market in a given place may have ceased
to act, but the habit of the customers will long
compel salesmen to resort to it. London at the

present moment is the greatest general store in

the world. It has no staple industry, but par-

cels of almost evcrythin.g manufactured in other

parts of Britain, and, indeed, in almost all parts

of the world, are warehoused there. Except for

large quantities of staple goods, many smaller
communities find it convenient to give their

orders and to make their payments in London.
Formerly, no doubt, as Emerson has said, Eng-
land as the great shop-keeping nation had a

good stand in the world. Her chief customers
were along the European coast opposite. But
now part, at any rate, of her influence is due
to momentum from the past, to the start given
to her during the Napoleonic Wars, and by the

fact that in the days before railroads she had
coal near the waterways.

9. The Consequences of Sea Power.—Britain
now lives in part on the products of her own
land and seas, in part as a manufacturer for
other countries, and in part as a market. But
slie also obtains profit from her position as the
chief sea power. By this power she prevents
her enemies from uniting, she retains certain
open markets, and she protects her carrying
trade. Sea power, however, is a condition of
the e,xistence not only of the British Empire,
but also of the United Kingdom. This was
early made evident. When Edward the First
conquered the Principality of Wales, he moved
tlie fleet of the Cinque ports, then the only fleet

available for the English king, into the rear of
his opponent. This he could not have done
had not the Lord of the Isles been defeated
shortly beforehand by the Scotch. For several
previous centuries sea power along the oceanic
borders of Britain had been in the possession
of a Norse state established in the fringe of
islands which extend round the west of Scot-
land from the Shetlands to the Isle of Man.
Unless Britain has command of her seas the
Shetlands and the Orkneys, and indeed Ireland
itself, might be held by the foreigner against
her, and the foreign invader might establish his

bases even in the remoter peninsulas, say of
Scotland or Wales. It was from such a penin-
sular base at Lisbon that Wellington conducted
the war against France at the beginning of the

19th century.
The very need of sea power, or in other

words, of the sea itself, renders it impossible to

put territorial limits to naval action. Britain
can command in the British seas only if she
can also command in waters more remote. Her
fleets are now concentrated in European waters
because her possible naval opponents are there
to be found, and for no other reason. It fol-

lows, however, that Malta and Gibraltar, the

bases of the Mediterranean and Atlantic fleets,

are in reality not merely milestones on the road
to India, but also outposts for the defence of
London. It is this characteristic of sea power,
now familiar to all the world through the writ-

ings of Captain Mahan, which renders it neces-

sary for modern Britain — faced by Powers that

rest upon half continents— to extend her eco-

nomic bases beyond her original insular terri-

tory. Whether this is to be done by the method
of increasing the insular factories and holding
open tlie over-seas markets, or by such a fed-

eration with her colonics as will in effect base
her navy on the agriculture and factories of

a wider land, is the present issue of British

politics— the outcome of many centuries of his-

tory in an insular and yet European geograph-
ical environment.

Biblio^rafyliy.—Generally: Mackinder. 'Britain

and the Britisli Seas,' (2d Edition, 1907") : Chis-

holm, 'Stanford's Compendium,' (Europe, Vol.

II, igo2.) On the geogral^hieal influenees in the

earh historv: J. R. Green, 'The Makin.g of

England' (1882") ; Hodgkin. <.\ Political His-

tory of England to 1066' (1906).

H. J. Mackinder,
Director of the School of Economic! and Polit-

ical Science in the I'niz'crsity of London,
lately Reader in Geography in the Univer-
sity of Oxford.



GREAT BRITAIN — THE CONQUESTS

3. Great Britain—The Conquests. Two, at

least, of the great inrolhng waves of conquest,

which have left their mark on the people and
the institutions of Britain, had spent their force

before any historian arose to record them,
and are thus for us like the forgotten events of

our unconscious childhood. As to these we can
only speak darkly and doubtfully according to

the scanty evidence furnished by excavations

of the barrows in which the bones of Prehis-

toric Man arc laid. Judgin,E; from these, we are

able to say that in the dawn of the history of

Britain, our island was inhabited by a race
ignorant of the use of metals, of the manufac-
ture of pottery, and of the art of weaving, but
accustomed to the use of stone implements such
as wedges, axes, and hammers, which they fash-

ioned with considerable skill. This race is one
of those called Neolithic, to distinguish them
from the incalculably older races of Pahxo-
lithic Man, who also used stone implements,
but who lived before that miijhty parcntliesis in

human history which is called the Grc.t Ice

Age. What the Neolithic inhabitants of Britain

may have called themselves we are utterly un-
able to say. For convenience they are .sxcner-

ally spoken of as Iberian, in order to indicate

a possible connection with the aboriginal in-

ha!)itants of Spain, now represented by tlic

Basques ; but this connection is only an ethno-
logical guess and must not be taken as an es-

tablished fact. The race in question buried

their dead in long barrows, the excavation of

which shows tliat they were of short stature,

with skulls tending to the lon.g rather than the

broad shape (Dolicho-cephalic rather than
Brachy-cephalic) and that they were probably
black-haired and of dark complexion.

To these aborigines of Britain entered two
tall and fair-haired races, both of them prob-
ably belonging to that great family of nations

which we call Celtic. The first of these in-

vading races wielded weapons of bronze; the

second was acquainted with the use of iron,

and this may account for their victory over
their predecessors. At present the tendency of

scholars is to identify the bronze-using people

with the Gaels (or as they are now generally

termed the Goidcls). who have left tlieir cliief

mark on the populations of the Scottish High-
lands, of Ireland, and of Gaul. The wieldcrs
of iron would be the race (now called Bry-
thonic) which gave its name to Britain; which
occupied the greater part of the southern half

of the island when C^sar landed ; which sur-

vives under the name of Cymri in the moun-
tains and valleys of Wales ; and whose language,
once spoken in Cornwall and Cumberland, is

tlie dearest possession of the eloquent Welsh
and has a large currency among the peasants of

Brittany. As to the date of these several move-
ments accurate information entirely fails us.

but it is probable that several centuries elapsed

between the arrival of the two waves, the

Goidelic and the Brythonic, and that all had
been accomplished several generations before

the birth of Christ
It was in the year 55 B.C. that the Roman

eagles were first seen on this side of the straits

of Dover. Whether Julius Cssar seriously con-

templated the conquest of Britain, or whether

his two expeditions in that and the following

>car were only tlieatrical performances meant
to overawe the tribesmen of Gaul and to dazzle

the populace of Rome, is a question not easily

answxred. It is certain that, if an abiding con-

quest was his aim, he had greatly underrated
the difficulty of the task. His own narrative,

much more candid than that of most generals

who indite their own bulletins, shows clearly

that neither expedition was really successful,

that the Britons fought well, that the dense
firests of their land, and the chopping tides of
their seas powerfully aided their resistance, and
that Caesar himself, after the midsummer of 54
B.C.. never desired any closer view of the white
cliffs of Britain.

But though Ca;sar was foiled. Rome re-

mained and was still the world-conquering city.

In the year 43 .\.i). when Claudius was Emperor
of Rome, an expedition was fitted out for the

conquest of Britain. The commander was the
higli-born senator .•Vulus Plautius. and he had
under his orders four le.gions with a proportion-
ate number of cavalry and "allies." The latter

were for the most part armed more lightly than
tlie legionaries and were generally stationed in

the wings, while the legionaries fought in the
centre. The total number of Plautius' soldiers

cannot have been less, and may have been con-
siderably more, than 40.000. For 17 years no
serious misadventure hindered the onward prog-
ress of the Roman arms, though the Silures of
South Wales, under their king, Caratacus, kept
the invaders at bay for many years. In the

year 59, however, we find the Roman general
Suetonius Paulinus crossing the Menai Straits
and conquering .Anglesey, and tlic Roman sol-

diers quartered at Chester and at Lincoln. Then
came (60) a terrible reverse of fortune, the only
serious set-back to the Roman career of con-
quest in these early centuries. Maddened by
the tyranny of a grasping Roman official,

Hoadicea, queen of the Iceni (a tribe who in-

habited what is now the county of Norfolk),
called her countrymen to arms, sacked the
Roman colony of Camulodunum (Colchester)
and the cities of Verulamium and Londinium,
and threatened to root the Rornnns out of the
land. Suetonius, however, hastened back into
tlie centre of the island and there, givinsr battle

to the far more numerous forces of the barbar-
ians, achieved a decisive victory.

After this the Roman frontier was pushed
.steadily forward, especially by the famous gen-
eral Julius -Agricola (78-84) till it nearly coin-
cided with that which is now the northern bound-
ary of England. About the year 120 the Em-
peror Hadrian is believed to have built

that noble stone wall from the estuary of the
Tyne to the Solway. of which important frag-

ments still remain, forming one of the most in-

teresting memorials of Roman domination
north of the .\lps. .Another wall, of turf, was
drawn by Hadrian's successor, .\ntoninus Pius,

across the lowlands of Scotland from Forth to

Clyde, but it was probably not maintained for

long as a boundary of the empire, and the hold
of the Roman legions on any part of Caledonia

was always precarious. We cannot now do
more than briefly allude to the expedition of the

aged Emperor Severus, in which he is said to

have reached the northern extremity of the
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island and carefully noted the duration of tlie

long midsummer days.

Notwithstanding many incursions of the bar-
barians, and the obviously faiUng strength of
the Empire, the 3d and 4th centuries were
probably not on the whole calamitous times for
the now reconciled and submissive inhabitants
of Roman Britain. At last in 383 a general
named Ma.ximus rebelled against the Emperor
Gratian. assumed the purple robe, and carried
his legions into Gaul to enforce his claim. It

may be doubted whether the wealthy and timid
provincials ever slept soundly after that fatal

departure. True, the rebellion was in course of
time suppressed, and some portion of the legions
struggled back to Britain, but more mutinies
followed, Rome itself was in danger from
Alaric and his Goths, and at last about 407, the
last of the Roman legions quitted the island
never to return.

Of the ne.xt act in the great drama, the con-
quest of England by the Engli,-;h, we have
hardly any trustworthy information. The
broad outlines of the conquest may be traced.
Three tribes of the Low German stock from the
shores of the Baltic and the North Sea cer-
tainly established themselves here in the course
of the 5th century. The Jutes settled in Kent and
the Isle of Wight, the South Saxons gave their
name to Sussex, the East Saxons to Essex, the
\\"e5t Saxons established themselves in Hamp-
shire and Wilts, the East Angles in Norfolk and
Suffolk, the :\Iiddle Angles in the Midland coun-
ties where they founded the kingdom of
Mercia. Deira and Bernicia, the two kingdoms
which sometime coalesced into Northumbria,
were also Anglian settlements : but how and
when all these territorial changes took place
we really cannot state with certainty. Even the
"Saxon Chronicle,' which professes to give dates
for the foundation of the kingdoms of Kent,
Sussex, and Wessex, tells us scarcely anything
about Northumbria in these early years, and
nothing at all about tlie other three kingdoms.

The ordinar\' story of the Saxon conquest
is thus told. On the departure of the Roman
legions the Britons, sore pressed by the incur-
sions of the Northern and Irish barbarians, the
Picts and Scots, called on «.-\etius, thrice con-
sul," for aid which he was unable to give them.
Thereupon they foolishly turned to the Saxon
and kindred continental tribes for help. Hen-
gist and Horsa, Jutish princes, came at the call,

landed on the coast of Kent, repelled the Cale-
donians, but refused to quit the countrv after
the work of liberation was accomplished. The
infatuated passion of Vortigern, the elderly
British king, for Rowena. daughter of Hengist,
aided the designs of the invaders, who sent
over to the continent for more and ever more
of tlieir countrymen till the conquest at least of
the eastern half of the island was accomplished.

For the story thus told the evidence is no';

satisfactory. It chiefly consists of the narrative
of a Welsh ecclesiastic named Gildas, who lived

a century and a half after the legions quitted
Britain, and who, though an earnest Christian
patriot, was evidently but slenderly furnished
with historical knowledge. Nor do the very
meagre details of the conquest which are sup-
plied by the 'Saxon Chronicle' carry us much
further. That Chronicle was itself probably not

compiled till three or four centuries after the
invasion, though some of the material included
in it may be of a much earlier date.

On the whole all that we can safely say ap-
pears to be that apparently throughout the 5th
century a series of attacks on the Romano-
British population was being made by the Ger-
manic tribes w-hich the Romans had known by
the name of Saxons. These attacks had begun,
even in the 4th century and, in order to
g..ard against them, the emperors had created
a high official who bore the name of "Count of
the Saxon Shore." The invasion may possibly
have culminated in the year 449, the year as-
signed by the 'Saxon Chronicle' to the landing
of Hengist and Horsa, but there is some reason
to think that even that specific event took place
eight years earlier. The name of the first West
Saxon chieftain, Cerdic, interests us because it

is from him that the present royal house of
Great Britain derives its origin. His career of
conquest, which had been most successful, was
possibly stayed about the year 516 by a graat
victory which Gildas reports the Britons to

have w'on at "Mount Badon." In the present
state of our historical knowledge no one can
deny that this victory (about which the 'Saxon
Chronicle' is silent) may have been won by a
Romano-British hero named Arthur.

About 60 years later (57/) the great victory
of Dcorham, won by Ccawlin, the grandson of
Cerdic, once more carried forward the i'lvncling

flood and finally separated the Britons of Wales
from their kinsmen in the district which was
then called West Wales, but which we now
know as Cornwall.

The Saxon conquest was apparently never
an easy one, and became harder and slower as

time went on. By the middle of the 6th century,

roughly speaking, the invaders occupied all of
England that lies east of a line drawn from Ber-
wick to Portland ; but it had taken at least three
generations to reach so far. Then came the above-
mentioned victory of Dcorham and the exten-
sion of the Saxon border far into Devonshire.
In the North-west during the /th and
8th centuries, the Northumbrian kings cut

short the British kingdom of Strathclyde, and
perhaps reduced it into a condition of something
like vassalage. On the Welsh marches, Offa,

the great king of Mercia, in tb.e 8th century,

carried the western border of England from the
Severn to the \\'ye, and by a substantial earth-
work, some vesti.ccs of wliich still remain and
are known as Offa's Dyke, fixed the dividing
line between England and Wales almost in its

present position. The actual conquest of Wales
and its complete subjection to the English
kings had to wait till the 13th century, when it

was accomplished by Edward I.

The four centuries which intervened be-
tween the departure of the le.gions and the ac-
cession of Egbert are generally felt by the his-

torical student as a wearisome interlude in

which nothing is done toward the real business

of the drama, the creation of an united England.
In truth, no thought that such was the real action
of the play probably visited the minds of the

chief performers. The invaders belonged to

various clans, tribes, and communities, and
though they must have spoken the same or
nearly the same language, they had only the
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feeblest conception of duty toward one common
country. Even within the limits of the same
race wc look in vain for any active principle of
brotherhood. Angle seems to war against
Angle, and Saxon against Saxon, just as cheer-
fully as either would war against the other. It

is true that the moral conquest which lies out-
side the scope of this paper, the conversion of
the English to Christianity (600-686), did
something toward quickening the sense of na-
tional unity; but notwithstanding the Church's
intiucnce, this was still weak when Egbert
ascended the U'cst Saxon throne, nor can he,

notwithstanding the ascendency which he ex-
ercised over the other still subsisting kingdoms,
be regarded as truly king over all En.t;land. It

was the terrible Danish invasions and the fact
that only one champion, the hero king of Wes-
sex, was found able to resist them, which Inallv
established the unity of Anglo-Saxon Britain
under the rule of Alfred and his descendants.
We call the new invaders, for convenience sake,
Danes, but in truth they came not only from
Denmark, hut from Norway, perhaps from all

the harbors of the Scandinavian seas. In 789
the Danish storm began to blow, and with one
or two lulls, it blew for three centuries, till

Harold Ilardrada lay dead on the field of Stam-
ford Bridge. In the year just mentioned (/Sgl
three Danish ships appeared off the coast of
Devonshire. The mariners resisted the attempt
of the king's steward to levy toll upon them,
slew him. and sailed away. Four years after-
ward came another and more deadly invasion.
*'! he heathen men," says the Chronicle, "miser-
ably destroyed God's church at Lindisfarnc,
with rapine and slaughter." This ravage of one
of the holiest places in Western Christendom
showed the savage heathenism of the invaders
and struck terror into the hearts of noble and
peasant alike, who saw that no sanctuary could
be of any avail when the terrible raven standard
of the Danes was flapping in their harbors.

The usual course of one of the early Danish
invasions was something like this. Wlien spring
days dawned a little fleet of ships, or rather long
boats, undecked, with one mast in eacli, and
seats for 60 rowers, would push off from the
Danish or Norwegian coast and appear in Eng-
lish or French waters. (It must be remembered
that France and Germany suffered almost as
severely as England from the Danish ravages.)
The mariners steered their barks into some
cstua-y, such as that which then severed
'riiaiict from the mainland, and leaving them
there under a sufficient guard, spread them-
selves over the country in quest of horses.

When they had thus mounted themselves at the ex-
pense of the victim country, they made rapid
excursionc far and wide over the land, burning
towns, plundering monasteries and churches,
fighting with and generally defeating the cal-

doniiaii or lord-lieutenant of a county, who at

the head of his rustic militia (fyrd) came forth
tf fight his brave but stupid battle of defense.
Their enemies accuse them of inhuman crimes

:

the torture of prisoners, the violation of
women, the mirthful slaughter of little children;
but there is some doubt how far t'use atrocities

can be fairly taken as typical of the general
character of the Danish invasions. Of one
feature of these invasions there can be no

doubt : that is, of the special hostility which
they displayed to the cluirches and nicpiiasteries.

of Western Europe. The historical literature
of our country has probably to lament the loss
of priceless manuscripts, especially in the con-
vents of Northumbria and Mercia, caused by
the ravages of the Danes.

When the summer was drawing to a close,
and when the long boats were gorged with the
plunder of half a dozen counties, the unwelcome
intruders would return to their ships, glide
away out of the channel in which they had cast
anchor, and for that year the harried and
wasted land would see them no more. This, at
least, was the case in the first stage of the in-
vasions, for about 60 years after the sack of
Landisfarne. Then, in 851, as the Chronicles
tell us, "the heathen men settled themselves
over winter in Thanet." From that time the
invasions of the Danes assumed a more and
more permanent character : from mere free-
booters they became conquerors : Xorthumbria
and Mercia were bound to their chariot wheels,
and the whole of England would h.ive been sub-
ju.g.ited by them but for the war of liberation
which was successfully waged against them by
Alfred the Great (871-900).

Though Alfred broke the Danish yoke,
and although his son and grandson, Edward
and .Athclstan, triumphantly asserted the su-
premacy of the English crown over the Danish
chieftains wiio were left in the land, the result

of the warlike operations of the 9th and loth

centuries was to cause an immense infusion of
Scandinavian blood into the population of Eng-
land. The Danel.iw. as it was called, included
the greater part of the country northeast of the
VV'atling .Street, the old Roman road which ran
from London to Chester ; and in many parts of
this re.gion, notably in Lincolnshire and the
East Riding of Yorkshire, the names of places

still bear witness by their terminations to the

existence there of a large number of Danish
settlements. It cannot be doubted that this

Scandinavian element when subjected, as it

soon was, to the humanizing influence of
Christianity, was a most valu.Tble and virile in-

gredient in the population of England.
Throu.trh the greater part of the loth century

the Danish inhabitants of England were kept

under by the strong hand of the English kings,

and the Danish invasions nearly ceased. Xear
the end. of that century they were resumed, and
owing to the portentous weakness of Ethelred

and his counsellors, they achieved a greater

measure of success than ever before. .\:\ arch-

bishop was martyred: six successive payments
of tribute were paid in the vain hope of induc-

ing the invaders to cease from ravage ; and
finally the descendants of Cerdic had to quit

the realm, and Canute the Dane sat upon the

throne of England. As ki:-.g, however, the

Scandinavian conqueror healed many of the

wounds which his countryincn had inflicted as

rava.gers; and the long and prosperous reign of

the Christian C;inute marks practically the end

of the period during which the Danish pirates

were a source of terror to the Saxons. The
rei^'n of Canute, however, coincided with one

event in the nature of a conquest, not favorable

to England. In the year 1018 Malcolm, king of

Scotland, won the battle of Carham over the
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men of N'ortlmmbria and thereby succeeded in

forcing back the English frontier from the Firth

of Forth to the hne which it now occupies of the

Cheviots and the Tweed. The rich country of

the Lothians, which for near five centuries had
formed part of the kingdom of Northumbria,
was now permanently added to Scotland.

The line of Canute came to a- speedy end in

the persons of his worthless sons ; and there-

after, during the central years of the nth cen-

tury, under the reign of Edward the Confessor,

there was going forward a peaceful conquest of

England by the Xormans under favor of the

Norman-minded king. In truth there was
much to admire in this young Xorman race,

strong with Scandinavian energy, but refined

and liberalized by the memories of Roman cul-

ture wliich still lingered in the shattered empire
of Charlemagne. Hard and grasping as the

Normal! warrior might be— and William the

Conqueror was a typical Norman in this re-

spect — he was at this period generally chaste
and temperate. His devotion to the Church was
not a mere hypocritical pretense, nor was it

only testified by the magnificent cathedrals
which he erected. As statesman, as architect,

and as warrior, it must be admitted that the
Norman knight much outshone the Saxon
tlicgiis whom he supplanted.

The peaceful conquest of England by Nor-
man influence which had been for a time ar-

rested by the successful rebellion of the half-

Danish family of Godwin was succeeded by the
bloody conquest of 1066. Man}' causes con-
curred toward this event: the utter feebleness
of the representatives of the line of Cerdic ; an
uneasy consciousness that Harold Godwineson,
who had been raised to the throne on the

death of Edward the Confessor, was no
rightful wearer of the West Saxon crown;
the long-lasting feud between his family
and that of the sons of Leofric : but above all

the grieviously ill-timed invasion of the Nor-
wegian Harold Hardrada. It was on an ill day
for Scandinavia as well as for himself that he
landed with his ally, the traitor Tostig, on the
coast of Yorkshire. Unable to conquer Eng-
land himself, and \vinning nothing from her
king but the seven feet of earth assigned for

his grave at Stamford Bridge, he nevertheless
left her panting and breathless for the en-

counter with a mightier and unwearied foe.

By the battle of Hastings, England, which
had been for centuries closely linked with
Scandinavian interests, was wrenched away
from that connection, and was forced to revolve
in the same orbit with the Latin-speaking races

of western Europe. A revival of the empire of

Canute, which had bound England, Norway, and
Denmark together, was made forever impossible.
The eyes of the English king turned henceforth
toward Rouen. Paris, Angers, Bordeaux; the
lands of the northeast on the far side of the
German Ocean were to him a well-nigh for-

gotten world.

As a matter of tactics the victory of
Hastings seems to have been due to ^Villiam's
skillful combination of archers and cavalry.
The English forces, though much more imper-
fectly disciplined and less inured to war than
the Normans, stood well at bay for many hours
behind the shield-wall which they knew so well

how to weave, but they were galled by the-

tliick-flying arrows of the Normans, and were;
tempted, by the feigned flight of the enemy, to
rush down the hill after thoni. Then did Wil-
liam's cavalry, galloping up. thrust themselves
in between their broken ranks, and throw them
into confusion from which tliey never recov-
ered. Since the 14th of October 1066 no for-
eign conqueror has permanently established
himself on English soil, and we may therefore
here close our brief and rapid sketch of the
Conquests of England.
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4. Great Britain—Mediaeval England. The
foreign invader had finished his task when the

last results uf the Xornian conquest _n{ Ennl:iiul

were slowly worked out during the Xorman and
Angevin periods. For the future the develop-

ment of the country was to depend upon re-

sources supplied from within. The first stage in

this new growth is marked by tlie reigns of

Henry H. and his sons. From one point of

view Henry U.'s work was but a continuation

of that of his grandfatlicr, Henry I. Recent in-

vestigation has shown that few of the character-

istic features of Henry II. 's policy were specifi-

cally his own, and that he never departed far

from the lines laid down by his grandfather.

Yet the use Henry made of the materials thus

provided for him constituted a new departure in

our history. Dr. Stubbs' well-known description

of Henry's reign as a "period of amalgama-
tion" remains as true as ever. Before his days,

the English and Norman peoples and English

and Norman institutions remained separate,

though side by side. It was the mission of the

Angevin despotism to grind down both English

and Norman into a common nation with a

common set of institutions. .At first the proc-

ess was a mechanical one, for the comliina-

tion was due exclusively to the will of an
absolute monarch, working through the most
effective administrative machinery which me-
di.Tval times had up to now witnessed. As
long as the Angevin despotism remained in-

tact, the English and Norman races and iiisli-

tutions continued to be kept together through
this external pressure. But they became accus-

tomed to the new conditions, and when the sys-

tem of Henry H.. which had survived the neg-

lects of Richarel I., broke down through the

active tyranny of John, the union had become
organic to such an extent that it continued, de-

spite the relaxation of the severe pressure wliicii

had brought it about.

The most permanent feature of Henry IT.'s

work lay in the establishment of tlic unity of

England, and the control of the country by a

iinificd administration dependent upon the cen-

tr;d power. Tliougli the upper classes long con-

tinued to speak French and to bear Frencli

names, they became as English in spirit as their

native-born tenants and vassals. Yet neither

Henry nor his subjects had any consciousness
fif the results of his work. Henry selected Eng-
land for more treatment than he devoted to

the rest of his dominions, not because he was
an English patriot, but because circumstances

gave him greater control over his Engli-!i

kingdom than over any other part of his

extensive territories. His own personal ambi-

tion was rather to build up a cosmopolitan

Angevin empire, than a national English

l<ingdom. This ideal coidd not be realized be-

cause it brought his house into direct conflict

with the growing monarchy of France, whose
kings were engaged in carrying out over their

dominions similar work to that which Henry had
accomplished for his island kingdom. \Vith the

falling away of Normandy, .\n.ioii. and Poitou
from John, and their absorption into the mon-
archy of Philip Augustus, the Angevin empire
collapsed. Henry 11. 's continental possessions
had contributed next to nothing toward the de-
velopment of England, but the work he had ac-
complished in unliving them had materially
smoothed the path by which the brench national
state was to attain to greatness. The retention
of Gascony in the hands of the English kings
kept up the friction between the two nations and
brouglit about that hereditary enmity of France
and England, which was so characteristic a

feature of all later mediaeval history. Thus
the failures as well as the success of the
.•\ngevin rulers had their permanent importance.
This was even more notably the case with other
aspects of Henry II. 's policy which may be de-
scribed as premature rather than as impossible.

Conspicuous among these were the efforts of
Henry II. to enlarge the English kingdom into

a monarchy over all the British islands. The
conf|uest of the more fertile parts of Ireland by
.'\nglo-Norinan feudal adventurers set up in that

island the uneasy dependence of a Celtic people

on the English King's feudal vassals which hail

already been established in southern and eastern

Wales since the days <if Henry I. Side by side

with tliis, something like a Norman conquest of

Scotland was effected, not so much by the en-

forced recognition of En.'jlish supremacy by
unwilling Scottish kings, as by the gradual in-

filtration into the nortliern kingdom of the sys-

tem and habit of thought which had gained the

ascendancy in Henry's own realm. Even the

least successful of Henry II. 's efforts was not
without influence on the future. After the mar-
tyrdom of .Saint Thomas of Canterl)ury, Henry
II. renounced as hopeless any heroic attempt to

limit the sphere of the jurisdiction and authority
of the Church. Yet his watchfulness in control-

ling and regulating what be deemed the usur-
pations of the clerical power was renewed from
time to time by the more strenuous of his suc-

cessors, and finally attained a full triumph in the

period of the Reformation. For all these

reasons, the reign of Henry II. is among the

most pregnant of future con.iequences in all

British history.

The personal prowess and contemporary fame
of Richard I. c.-mnot blind us to th" insignifi-

cance of his reign in results. His brother. John,
was the worst and most unlucky of English

kings, but the consequences of his f.-iilures and
blunders determined the whole future course of

English history. John's unsuccessful conflict with

Innocent III. emphasized that triumph of the

Church, which even his father had been unable

to prevent. The break up of the .'\ngevin em-
pire, though precipitated by his c:iprice and neg-

lect, was sooner or later inevitable. More im-

portant than either of t'lese was the reaction

against his domestic authority, which resulted

in the union of barons and people in an effort to

limit the autocracy of the Crown. The .-Xngevin

despotism had done its best work in bringing

about the union of England. Like all despotisms,

it was a bad tiling in itself, even when necessary

as the only alternative to feudal anarchy. In

John's capricious hands it did not so much as

secure the continuance of the law and order for

which England had long been willing to pay a.
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heavy price. When the mass of the English
people, abandoning their traditional devotion to

the monarchs who had saved them from feudal

disorder, united with the baronial leaders to
wrest from tlie unwilling king the grant of
Magna Charta, the first faint beginnings of
English liberty and constitutional government
were already at hand.

Of recent years it has become almost the
fashion to decry the importance of Magna Charta.
It is easy to see that John, in sealing the charter,

thought of nothing but obtaining a momentary
respite, and repudiated his act as soon as he
found it safe to do so. It is equally patent that
the barons who forced John to accept the charter
were mere feudalists, careless of all but their

personal wrongs and the grievances of their

class, and quite unconscious that they were act-

ing otherwise than their ancestors had always
acted. Yet emphasizing the unworthiness of
these men should not blind us to the sirjnificance

of their work. However unconscious they were
of their high mission, the Fitzwalters and the
Vescys were in a very real sense the pioneers
of English liberty. The opportune death of the
tyrant, the withdrawal from England of the
barons' dangerous ally, Louis of France, and the
wisdom of the papal legate. Gualo, who accepted
in the name of his ward, the infant Henry III.,

the charter which John had repudiated, insured
the permanence of their principles. For nearly
a century the great event of English history is

the struggle for the charter. Lender the long
minority of Henry III. the ideas of limited mon-
archy and constitutional control, which were its

essence, had time to assert themselves. When
the young king attained manhood, his personal
weakness made impossible any effective attempt
on his part to carry on the government on auto-
cratic Angevin lines. The aristocratic control of
the administration was now secured, though it

was long before that control was vigorous or
effective. The chief danger to England was
that the nobles in resuming their former power
might also have fallen back on the old separa-
tist ambitions of their feudal ancestors. Luck-
ily the reaction toward feudalism was slight and
easily suppressed. The baronage of Henrv III.'s

reign was a very different body from that of
Norman times, and only a few isolated individ-
uals still clierished the ancient feudal ambition
of each nobleman ruling like a king over his

own hereditary estate, and caring nothing for

the manner in which the central government of
the country was carried on. The barons of the
i.Sth century accepted the unity of England, and
accepted the central administration which the
Xorman and Angevin kings had built up. Their
chief concern was to see that the government of
the country was under their own control, and
not regulated by the king's despotic caprice.

Thus the unity of England rem.ained, but the

central government was henceforth an aristoc-

racy rather than an autocracy. The barons
claimed to be the hereditary counsellors of the

Crown. Even a strong king was compelled to

frame his policy to their liking, and to admit
them into a sort of partnership with him. Lender
a weak king, like Henr\- III., the barons aspired
to rule the realm as they would. Their moment
of triumph came in 1258. when the Provisions
of Oxford transferred the administration of the
countrv from the monarch to a committee of
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15 barons, without whose counsel and consent
the king was not permitted to take any action.
Thus the Angevin despotism developed into the
constitutional monarchy of later times, though
at this stage the only effective limiting force was
the baronial aristocracy. Side by side with this

constitutional development was the blossoming
of every aspect of mediaeval life, which made
the 13th century one of the most brilliant periods
of English annals. The age of Henry III. wit-
nessed the consummation of Gothic architec-
ture; the beginnings of the most spiritual aspects
of mediaeval Christendom in the orders of mendi-
cant friars ; the rise of a new intellectual life in

the scholastic philosophy, and the organization of
teachers and scholars, called universities. For a
long time the political weakness of the reign
of Henrv' III. checked the general progress of
the nation, but with the revolt of the barons a
new political development began.

The purely baronial conception of the Eng-
lish Parliament had hardly been formulated
when its inadequacy became self-evident. Even
in Norman and Angevin times the authority of
the Crown had been largely based on the mute
but hearty support which the average English-
man gave to the one power which could main-
tain order, and save him from the caprice of the
local feudal tyrant. The machinery by which
this popular backing of the royal autliority had
been effected still survived in the popular local
courts, and the jury system of Henry II. had
enlarged the representative principle by afford-
ing facilities for representative committees of
the shire moots to treat directly with the king
or his agents. Administrative convenience and
financial necessity brought about during the
first half of the 13th century a further ex-
tension of the idea of representation. It be-
came not unusual for kniglits. representing the
shires, and burgesses, chosen from the boroughs,
to be gathered together in a single assembly to
voice complaints, frame laws, testify to ancient
customs, and make extraordinary grants of
money. Such was the state of things when the
narrowness and selfishness of the triumphant
baronial oligarchy provoked a strong reaction
among their own more enlightened supporters,
and gave a unique chance to llie broader-minded
friends of the monarchy to rescue it from the im-
potence into which it had fallen. Simon of
Montfort, Earl of Leicester, made himself the
leader of the former; Edward, the king's son,
tlie future Edward I., put himself at the head of
the latter movement. The momentary triumph
of Earl Simon over both his baronial colleagues
and his royalist enemies was marked by the
Parliament of 1265. which, if not the "first

House of Commons," was at least the first oc-
casion when the new machinery- of representa-
tion was applied to the determination of grave
political issues. The effect of Simon's work was
that the lesser landholders and th.e citizens were
called upon to enlarge the narrow circle which
had hitherto alone aspired to control the crown.
Though Simon perished within a few months on
the field of Evesham, his enemy and supplanter,
Edward I., carried on and completed the work.
Edward was everv- inch a king, and loved power
too well to abandon any of it willingly. But he
dreaded the might of the greater barons and of
the still independent Church ; he appreciated the
advantage of having the people on his side; and
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he was the first kiiip; after the conquest who was
in a real sense an Englishman. L'p to now the

progress made in England had Ixen on lines

common to all Chrislcndcm. There is nothing
specifically English in the Church, the friars,

Gothic art, scholastic philosophy, the universi-

ties, feudal warfare, or even in the system of
representative control of the Crown by the es-

tates. At last under Edward I. a newer and
more specially national note is sounded. Under
this great king the constitutional system be-

came perfected; the council of the nation be-

came permanently strengthened with a popular
and representative clement; the baronial parlia-

ment was enlarged with the three estates of
barons, clergy, and commons. Edward I. was
even less of an innovator than Henry II., but
old ideas took new shapes under his direction.

The materials of the Constitution had been sup-
plied during the creative period of the barons'
wars. His work, as Stubbs has truly said, was
a work of definition. Henceforward the main
outlines of the Constitution were clearly marked
out and defined. ."Xs far as outward forms went,
they remained as Edward established them, until

quite modern times.

The most permanent result of Edward I.'s

work was the creation of the English parliamen-
tary .system. Edward's other ambitions were
less completely realized. He aspired, with but
little success, to maintain his position in Gas-
cony and on the Continent a.siainst Philip the

Fair, the greatest of the medircval Kings of

France. He aimed at playing a prominent part
in Europe, and cliecking the ever-growing usur-
pations of the Church in the political sphere, and
at establishing his authority over all the British

Islands. In most of these directions he was not
very successful, except that by the destruction of
the state of Llewelyn nf Wales be made the Eng-
lish monarch supreme over southern Britain.

Even in liis lifetime his attempt to alisorb .Scot-

land sliowcd no great prospect of success. Under
his unworthy son, Edward II., Robert Bruce's
great triumph at Bannocklnirn ( 1314) secured
the independence of Scotland and made perma-
nent the division of the En.glish race into two
unequal halves. So far as concerned internal

Dolitics, the reign of Edward II. seemed marked
by an equally strong reaction. The Lord Earl
Ordainers and their Icider. Thomas of Lan-
caster, take us back to the oligarchical at-

mosphere of the Provisions of Oxford. It was
only after their fall that the Despensers identi-

fied the triumphant monarchy with the represen-
tative parliamentary system. The revolution of
T326, which cost E<lward II. his tlirone and his

life, perpetuated the constitutional authority of
the estates. During the long reign of Edward
HI., the king's foreign preoccupations made it

essential for him to keep on fair terms with his

subjects. The subsidies and support, necessary
to enable Edward III. to carry on the early
stages of the Hundred Years' War with France,
finally consolidated the constitutional Labric and
ensured its permanence.

England had already become a nation under
Edward I. During the reign of his grandson
Edward III. the might of the English state
was revealed to all Europe by the extraordinary
military successes which laid low the ancient
feudal fashion of fighting in famous battles
such as those of Crecy and Poitiers. It was

now that the English King first aspired lo be
lord of the seas, and that ICnglish mariners and
wool merchants prepared the way for the in-
dustrial England that was ultimately to super-
sede the military state that now claimed a great
place in tlie affairs of Europe. It was the age
of Chaucer and WyclifTe, when the English
tongue and English literature blossomed anew,
and when the new nation became impatient of
the narrow limits and strict restraints of the
mediieval fashions of life and thought. It w'as
in this age that the Church first provoked suc-
cessful opposition, and first manifested signs of
conscious weakness. The ravages of the Black
Death, the direst of mediaeval pestilences, un-
dermined the old social order and prepared the
way for all that ultimately dififerentiatcd the
social and economic system of England from
that of its continental neighbors. Chivalry,
whose deeds were glorified in the pages of Frois-
sart, was threatened with decay at the moment
of its apparent triumph. The brilliant successes
of the French war were succeeded by disastrous
failures. In his embarras.sed old age Edward
III. saw the loss of his foreign conquests, and
the undermining of his authority at home. Dur-
ing the troubled reign of his grandson, Richard
II., the economic troubles of the period cul-

minated in that Peasant Revolt of 1381 which,
even in its failure, was to ring the knell of
villeinage and the old social system. .\s Rich-
ard attained manhood, he ventured upon the
most serious effort made by a later medi.-eval

king to overthrow the constitutional system, and
strove to make himself an autocrat like his an-
cestors and his contemporaries, the French
kings. His boldness drove him from his throne
to a prison where he soon met his fate. With
the Revolution of 1.399 England was brought
back permanently to the constitutional path.

The Revolution of 1399 was a conservative re-

action in at least two directions. It restored the
old parliamentary Constitution and insured the
loyal continuance of a limited monarchy by es-
tablishing on the throne with a parliamentary
title that house of Lancaster, which since tlie

days of Earl Thomas had almost continuously
led the constitutional opposition to the sover-
eign. Under the Lancastinian kings the medix-
val constitutional monarchy attained its height.
Not only weak kings, like Henry IV. and
llenry \'I.. were perforce true to their constitu-
tional obligations. We see the same loyalty
even in a strong monarch like Henry V.. who
was vigorous enough to renew Edward III.'s

claim to the French throne and lucky enough to

profit by French divisions and make himself
ruler of the more important half of the French
monarchy. Under Henry V. also the other
characteristic feature of Lancastinian policy
manifested itself most fully. This was the ec-

clesiastical reaction in favor of the strict ortho-
doxy with which the house of Lancaster was as
much identified as with constitutional princi-

ples. If Edward III. and Richard II. had trifled

with W'ycliffc and his followers. Henry IV. and
Henry V. were only content with cxtirpatinp,

Lollardy and all its works. Tlieir policy was
made easier by the socialistic and revolutionary
extremes into which some of the Lollards had
drifted. The early 15th century was not
ripe for radical revolution in the Church, and
the downfall of heresy was the more rapid and
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complete since Wycliffe's teaching had never

really established itself in popular favnr. For
another hundred years the majestic unity of the

medi;eval Church was to be maintained. But
even leading churchmen were half conscious that

the Church's hold over men's mind^ was no
longer what it had been. The life and fresh-

ness of medieval Christianity were gone, even
though the Church remained as rich, as proud,
and as outwardly glorious as ever. In its weak-
ness the Church clung for support to the State

which in the great day of medisval religion

it had aspired to direct and control. A chief

feature of 15th century life is the political ec-

clesiastic serving Church and State with equal
fidelity, but discharging his duty to both mas-
ters in a thoroughly worldly spirit.

Lancastinian constitutionalism lasted little

more than 60 years, though Lancastinian ortho-
doxy preserved England from religious revolu-
tion for nearly a century and a half. It was
soon found that constitutional government under
mediaeval conditions meant weak government.
Power went, not to the people at large, but to

the great landholders. A turbulent aristoc-

racy took advantage of the rule of a weak king
to wage hereditary feuds against its rivals and
reduce the land to a condition of chronic anar-
chy. Things grew worse when a revival of
French nationality followed the wonderful deeds
of Joan of Arc, and Henry was gradually de-
prived of the monarchy of France which had
been conferred on him in his cradle with the
good-will of many millions of Frenchmen. The
bloodthirsty heroes of the French war trans-
ferred their fierce activity from France to their
native land, and the permanent anarchy de-
veloped into a generation of intermittent civil

war. This is the period of the so-cnlled Wars
of the Roses, which, beginning with the first

battle of Saint Albans in 1455, went on with oc-
casional breaks until the Battle of Bosworth in

1485. The nominal occasion for these wars was
the legitimist claim of the house of York as
the true heirs of Edward III., but the real
cause of the triumph of York over Lancaster
lay not in Edward IV. 's superior nearness in

blood to the common ancestor, so much as in

the fact that Edward IV. was a strong man who
could .give the Englisli people the peace and
order which were necessary to enable the ordinary
citizen to till his farm or transact his daily busi-
ness. The fall of Henry VI. involved the fail-

ure of mcdireval constitutionalism, and the su-
persession of a lawless anarchy that adopted the
name of liberty by the capable and autocratic
rule of a vigorous monarch, who cared little for
constitutional forms and everything for making
his authority supreme. Family divisions within
the Yorkist house and the last expiring efforts

of the baronial party retarded the restoration
of a strong monarchy after the death of Ed-
ward IV. and .gave the house of Lancaster a
chance of reassertin.g itself. Lancaster was now
represented by the Welsh house o'f Tudor, which
on the female side claimed a coimcction of
doubtful legitimacy with the line of John of
Gaunt. But Henry Tudor's triumph at Bos-
worth Field meant not the abandonment but
the strengthening of the new system of strong
monarchy which Edward IV. had first begun.
The Tudor despotism continued the Yorkist
tradition and made permanent the fall of me-

di;eval constitutionalism. But the middle ages
were now wearing themselves out. The Church
and the baronage had in turn exhausted them-
selves, and even the disorder of the Wars of
the Roses did not do much to check the growth
of the middle classes, and the spread of a higher
standard of national prosperity than more heroic
earlier conditions had permitted. The Refor-
mation and the Renaissance were at hand, and a
new chapter in English history was about to

open.
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5. Great Britain— The Reformation.
There are three main factors in the Reforma-
tion. It represents, first, the conflict of the



GREAT BRITAIN — THE REFORMATION

growing spirit of nationality, 5yniboli:'.cd by
the State, wiili the mediaeval idea of the unity

of tlic civilized world, expressed especially in

the Catholicism of the visible Church. Sec-
ondly, it embodies the revolt of a laity in-

creasing in wealth, education, and intelligence,

against the control and privileges of a priest-

hood declining in enthusiasm, conviction, and
moral fervor ; and, as such, it may also be de-

scribed as the religious aspect of the political

advent of the micklle classes. Thirdly, it is an
assertion of individuality against a collectivist

control over thought, opinion, and curiosity.

These three ingredients are found in varying
proportions in different countries. The second
element was obvious everywhere, though it

was weak in such countries as Spain and
Poland, where a commercial class was almost
non-existent. In Germany, where national
imity had been shattered in the struggle for

Empire, and where particularism ran riot in

the absence of national control, national feel-

ing, after a momentary explosion in the Hun-
dred Graramiiij and a transient enthusiasm
for Luther at the Diet of Worms, failed to con-
centrate in practical channels, and individual
Protestantism held sway until it too became
the state religion of territorial princes. In
England all three elements were present,

though individuality, or Protestantism, fou.sjht

an unequal fight with the New ilonarchy and
toleration was beaten by an Established Church.

The spirit of nationality, of which the New
Monarchy and the Established Church were
the outward manifestations, had been stimu-
lated by reaction against foreign influences in

the 13th century, misdirected in the 14th

toward the conquest of France, and dissipated
in the 15th by civil broils. At length it found
unity and direction under the Tudors, who
frankly and firmly based their pow-er upon new
social forces. Feudalism, as represented by
the great noble houses, was discredited and
trampled under foot; political authority was
taken from it and entrusted to lay or ecclesi-

astical ministers, who. like Wolsey, Cromwell,
Cecil, Walsingham, were sprung from the up-
per or lower middle classes. Order at home
and peace abroad were dictated by the interests

of these commercial classes. Peace with money
was Henry VII. 's ideal. Even Henry VIII.
compressed the wars of a reign of 38 years
into a few months, and insisted that they
should not disturb trade relations with the

Netherlands ; and Elizabeth's wars were waged
for piracy or self-defence. The age of chivalry
was gone; wars, if waged at all. were waged
with ledgers, not with lances. Men were made
esquires and knights in the countinghouse and
not on the field of battle.

For these struggles new kinds of brains
were wanted, different from those which had
designed mediceval castles or coats of arms.
The day of the knight had passed away, and to

him there succeeded the merchant, the manu-
facturer, the financial expert. These men were
as yet unused to political resnonsibility: they
needed training under the Tudors— and they
got it. Under that dictatorship Parliament was
moulded and developed as the instrument of
government, and Parliament is the work of the
Tudors to an extent which an age nurtured on

Parliamentary legends is unwilling to admit.
Parliamentary privileges first became real in

the l6th century ; freedom of speech, freedom
from arrest, and coiurol of taxation are con-
ceded, not because monarchy is weak, but be-
cause it recognizes that the people are its

source of strength. Parliament is the founda-
tion, not the rival, of Tudor power. It is true

that in the interests of expediency and effi-

ciency many a time-honored maxim is strained
or broken ; benevolences are levied, though
benevolences had been declared illegal ; but
that is because benevolences, in the words of a
Tudor statesman, "do not grieve the common
people." Morton's Fork and Dudley's Mills

were instruments of extortion, but the opera-
tion was not painful to the poor. Dukes and
cardinals passed suddenly and swiftly from the

I)alace to the prison, but the man in the street

did not pass his time in palaces and generally

escaped the prison. The success of a dynasty,
whose tyranny has been so loudly denounced,
is, in the absence of the usual supports of
despotism — a standing army or a vast bureau-
cracy— only to be explained on the supposi-
tion that, while the vocal classes were offended,
the dumb masses were content.

It was the work of Henry VII. to base
the Tudor throne upon the interests of the com-
mercial classes. His son appealed to national

feeling against a universal Papacy and to lay

impatience of ecclesiastical control. But he did
not appreciate either grievance until Pope and
Church crossed his personal will. The first

half of his reign was a brilliant and somewhat
tawdry pageant, staged by Wolsey with the

effect, if not with the object, of diverting the

king's and the nation's mind from more serious

matters. In it England played the part of

arbiter of Europe w-ith a success due to the

wealth left by Henry VII., to Wolsey's diplo-

matic skill, and to the evenly balanced rivalry

between Charles V. and Francis I. Rut the

pageant came to an end ; wars and subsidies

to foreign princes exhausted Henry's wealth

(1522) ; Parliament refused to become the pay-

master of Europe C1523') ; the balance between
Charles and Francis was destroyed at Pavia

(1525), and Wolsey's influence abroad col-

lapsed. A domestic question intruded into

Henry's notice. Catherine of Ara.uon w;is now
(1527") beyond cfiild-bearing, and her only issue

was the Princess Mary. No Queen regnant had
ever sat on the English throne, and it was pop-

ularly thought that they were disqualified.

Henry VHI. had no brothers, and no nephews
except the alien Scottish King, whose title as

an alien might be barred at common law. .\

recrudescence of the struegle for the crown
was feared, and various claimants had already

been suggested. The prospect was horrible to

a generation begotten in the civil wars ; and as

early as 1514 it was rumored at Rome that

Henry would get a divorce because of Cather-

ine's failure to present him with an heir to the

throne and of the estrangement between Eng-
land and Spain. But matters mended in this

last respect, and the Princess Mary arrived on

the scene: she gave promise of brothers, and

Henry was satisfied for the time. But brothers

never came, and the idea of a divorce revived.

There were precedents enough in Henry's fam-
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ily circle; both husbands of his sister Mary
had been released from inconvenient matri-

monial ties, and his sister Margaret was no less

favored by the Papacy. Henry's need was quite

as great as theirs, his merits in his own eyes

greater. Anne Boleyn doubtless added zest to

the suit, but Henry's anxiety for a wife and not
a mistress was due to the state of the succession.

He met with unexpected obstacles. Pavia
had made not only Francis but also Clement
VII. practically the prisoner of Catherine of
Aragon's nephew. Charles cared little for his

aunt, but it was a matter of vital importance
to him that a princess who was half a Spaniard
should sit on the English throne and secure

England for the Spanish instead of the French
alliance. His control over Clement would make
a divorce harder for Henry VIII. than it had
been for Louis XII.. Henry IV. of Castile.

Margaret, Queen of Scotland, or the Duke of
Suffolk.

For a time, indeed, success seemed possible

and near. France recovered from Pavia and
sent an army into Italy. Charles's star seemed
on the wane : Cement was freed and Campeggio
was sent to England in 1528 with a commission
ainple for Henry's requirements. But appear-
ances were deceptive : the French hope failed

;

Campeggio was ordered to do nothing except
pass the time till the fortune of war should de-
cide the divorce. In 1529 Italy became im-
perialist atid Clement with it ; Campeggio was
recalled, and the case revoked to Rome. As
Wolsey said, this meant not merely his own
fall but the ruin of the Church in England. He
alone stood for 15 years between it and its

enemies. The Parliament of 1514 had antici-

pated some of the demands of 1529-36. The
unpopularity of the Church alarmed ecclesias-

tics at that time, and men knew well enough
that the Crown had only to abandon the Church
for the Church to fall. Doctrine had little to

do with tliis antipatliy at first. It was the
privileges, the perquisites and the power of the
Church which excited discontent ; not its ritual

or its dogma.
_
The laity were Catholic and

they did not object to persecution; but they did
object to persecution by priests; they wanted
lay control of the penal machine, and they
envied the wealth of the Church. In spite of
theological appearances it was a commercial
and utilitarian age which saw no advantage in

vast endowments for contemplative monks or
for non-reproductive purposes, and in holy-days
on which men were precluded from the pur-
suit of wealth. There was moreover the senti-

mental grievance against Papal power which
was the tool of a national enemy, and the

growing spirit of nationalitv caused evervthing
foreign, and especially a foreign jurisdiction,

to be regarded with suspicion.

The first thing Henry did in 1529 was to turn
out his ecclesiastical ministers, and put laymen
into their places. This restored harmony be-
tween Parliament and the government ; and
although there were occasions on which Henry
VIII. came into conflict with the Reformation
Parliament and had to give way. both were
bent for different reasons on "reforming* the
Church in the sense of reducing its power. The
foundation of that power was the Papacy, an
institution beyond the reach of national control.

The Church in England could never be curbed
so long as it drew support from an independent
authority. Xor indeed could a reformation, in

a more legitimate sense, be eftected by any
other means than the national state. General
councils had failed ; Popes had ceased to try ; the
acts of a national Church acting independently
of the Papacy would be ipso facto void. Not
a monaster^' could be dissolved without the
Papal sanction ; and Archbishop Warham said
that he was merely commissary of the Pope,
exercising as Icgatus natiis a jurisdiction which
he did not possess as primate. The national
state was the only authority which could act
independently of the Pope. The Reformation
was therefore a revolution carried out by Acts
of Parliament at the expense of the Church. By
the successive acts of Annates. Appeals, and Su-
premacy the financial and jurisdictional rights
of the Pope over the Church in England were
transferred to the King; the Church was
nationalized by the substitution of a national
for a cosmopolitan head, and it became the
Church of and not the Church in England.

Such a transformation was incompatible
with the continued existence of the monastic
orders. They were a negation of the national
principle, being essentially international in gov-
ernment and in spirit. They had secured ex-
emption from every sort of national control

;

and their immediate subjection to the Papacv
caused them to be regarded as in a special
sense the militia of the Pope. This was the
ultimate cause of their dissolution, as opposed
to their reform. The necessity for reform was
admitted by a Papal commission in 1537, but
Henry VIII. and Cromwell assumed the case
for mending the monasteries to be a case for
ending them. They were also useful as a
gigantic bribe to induce the upper class laitv
to concur in Henry's measures and support
them after his death ; but this use of monastic
endowments forbade their devotion to educa-
tional purposes, and from this point of view
an unequalled opportunity in English history
was sacrificed.

So far as doctrine was concerned, Henry
VIII. made comparatively little change, though
the denial of purgatory in 1536 cut deep at the
root of the Catholic system and there were indi-
cations that the King was preparing for further
changes in 1546-7. But the general impression
was, as Hooper said, that the king had de-
stroyed the Pope but not Popery : the doc-
trinal reformation was the work of Edward
VI. 's ministers. Protector Somerset's changes
were comparatively moderate and are repre-
sented by the first Act of Uniformity and the
First Book of Common Prayer (1549). The
latter especially was a compromise and its de-
sign was to open the door for the new learning
without closing it upon the old. The definite

breach with Catholicism came when Somerset
had fallen as the result of his sympathies with
the peasants in their protest against enclosures.
Northumberland, who engineered the reaction
against the Protector's liberal policy, played for
the support of the extreme Protestants on
whom alone he could rely in an attem.pt to ex-
clude the Princess Mary from the throne. In
1552 by the Second Act of Uniformity and Sec-
ond Book of Common Prayer the door was
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definitely shut on Catholicism ; but so far as
inspiration was sought from the continent and
not from Wychffe, that inspiration was Zwing-
lian and not Calvinistic. It was not till tlic

Marian exiles returned from Geneva that Cal-

vin began to exert an appreciable influence on
the Church in England.

Xorthumbcrland's championship was enough
to ruin any cause ; and the identification of
Protestantism with his harsh and violent rule

involved it in a discredit from which it was
only redeemed by the blood of the Marian
martyrs. Queen ^lary came to the throne as a

representative of the Tudor tradition against

a self-seeking revolutionist; even her Spanish
marriage was based on the approved policy of

alliance with the 1 louse of BurKundy, and in

religious matters few dreamed at first of any-
thing more than a return to the system of
Henry Vlll. \V'yatt"s ill-advised rebellion, the
truculent spirit of Mary herself, .he character
and conduct of many of the Reformers were
responsible for the persecution which reached
its height in 1555-6. It involved a gross mis-
calculation. Englishmen of that day were not
squeamish, but no generation in England
had witnessed anything like the burnings of
Queen Mary. They rehabilitated instead of
discrediting the Reformation ; and the subse-
quent popularity of Foxe's "Book of Martyrs,'
with all its exaggerations, is proof of the im-
press of the persecution on the national mind.
It was deepened by the association of this vio-

lent policy at home with weakness and disaster

abroad. Tudor prestige depended largely upon
the figure they cut in Europe, and Mary's well

authenticated remark about Calais illustrates

her appreciation of the failure of her policy.

Her fate was hardly less tragic, though more
deserved than her mother's.

Elizabeth personified the revolt from Rome,
but not a Protestant or a Catholic theology.
She W'as purely a f>olitiquc, and if she ostenta-
tiously kissed the Bible in the streets on her
way to coronation, she was careful to show the
crucifix in her private chapel to her brother-
in-law's ambassador ; and the ambiguity of the
Ornaments Rubric had its value in interna-
tional politics. That the late persecutions
would cease was certain, but all the rest was
made as doubtful as might be to the prying
eyes of the foreigner. It was, however, largely

a diplomatic pose adopted by the Queen, partly

to parry a real danger and partly because it

was of the essence of her nature to shirk re-

sponsibility. The wonderful unanimity with
which the bishops refused to countenance Eliz-

abeth and her ecclesiastical settlement shows
that they wer: under no misapprehension. That
settlement was no mere return to the Anglo-
Catholicism of Henry VIII.; it did not go so
far as the second Prayer Book of Edward, but
it went a good deal farther than the first. Nor
was repudiation of Catholicism so novel or so
dangerous a thing as in Henry's reign. By the
Peace of .\ugsburg (1555) the Empire had re-
signed itself to the public licensing of heresy.
Calvinism was planted in the heart of Europe

;

the revolt of Scotland from the Papacy with-
drew a thorn from England's side, and civil

war in France placed another Catholic country
hors de combat. Spain alone could think of a

Catholic Crusade, and Philip II. soon had enough
to do with heretics and rebels in his own do-
minions. Elizabeth had more to fear from
plots than from invasion, and her m.iin task

was to keep her subjects in a state of tolerable

suspense until the financial and military weak-
ness of the realm had been repaired. State and
Church had become so closely interwoven that

national unity was thought to require some sort

of ecclesiastical uniformity. But it was to be
one of externals principally; men must go to

Church on Sundays, but Elizabeth boasted that

she made no windows into men's souls. It was,
however, impossible to avoid religious persecu-
tion when one religion involved a royal, and
another a papal supremacy over both Church
and State; and religious persecution went on in

England until the Church practically abandoned
politics and the State theology.

The plots against Elizabeth were, however,
almost as much political as religious. The
Bull of Deposition ( 1570) was a convenient
screen; but even Philip II. did not launch his

.\rniada until Mary Stuart had left liim her
claims to the English throne and Drake had
goaded him into fury by attacks on Spanish
trade. The northern Earls who rebelled in

1569 were fighting the fight of expiring feud-
alism as much as of the Counter-Reformation

;

nor is it easy to believe that the Catholic re-

ligion was the sole concern of the Queen who
married the Protestant Bothwell according to

Protestant rites. The political chessboard was
divided into national and religious squares,
and the moves were often complex ; for while
the bishops were supposed to keep to their

own color, the rival Queens and their knights
might move on either. From the dynastic
point of view Elizabeth was handicapped.
Precluded from matrimony by a physical

defect, she had to leave the succession to

look after itself, and makeshift with suitors.

She prolonged this game almost beyond the

limits of public decency; but it was done with
inimitable skill and gave England an invaluable

breathing space of 30 years. At length the

success of Parma in consolidating his power
in the Southern Netherlands ( l5cSo-84) and the

stroke of fortune which gave Philip the crown
of Portugal with its colonial empire, its har-

bors and its navy (isSo) induced him to make
a bid for the title of which the death of Mary
Tudor had deprived him, and the death of

Mary Stuart had left him heir. It was a for-

lorn hope from the first. Philip's failure in the

Netherlands might have warned him of the

odds against him under circumstances far less

favorable. There is no reason to suppose that

Philip would have been successful even if the

.\rmada had disgorged its hosts on English
shores. Drake and his colleagues saved Eng-
land not from conquest but from a bloody and
perhaps a long drawn struggle fought on Eng-
lish soil.

With the defeat of the Armada the work of

the Tudors was done. Their dictatorship was
the result of an emergency at first domestic
and then foreign. So long as the danger lasted

of internal disruption or external attack. Eng-
lishmen acquiesced in the despotic maxims of

droit adiniiiistratif and Roman civil law. The
people supported arbitrary government to avoid
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a greater ill ; but with the danger there passed

the need and the inclination to subordinate

self-government to national security. Elizabeth

lingered a few more years on the stage, but

she was losing touch with her people. Her
waywardness, as Parliament told James I., was
only tolerated because of her age and her sex,

and the Commons were girding themselves for

their hundred years' war with the Crown.
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6 Great Britain—English History of the
17th Century. The intensely dramatic nature
of the events of the political life of Ensrland in

the 17th century has led everj' English and
American historian to attribute to the period

an exaggerated importance. The generally ac-

cepted view held by these historians is that the

Stuarts attempted to perpetuate or to live up
to the pure type of Tudor desootism. and that

partly because of their want of personal popu-
larity, and partly because of the silent growth
of national self-consciousness, the attempt was
a failure ; and that as a consenuence the cpntury
witnessed the definitive overthrow of the Tudor
system of naternal despotism— an overthrow
in which the chief operating factor was the

Creat Rebellion.

Such a view involves a serious misconcep-
tion of the real nature of the problem which the

century had to solve and at the same time a
still more serious misconception of the actual

constitutional advance which that century
achieved.

The real problem which the century had to

solve was not the setting up of one ideal of

State or government upon the ruins of another
ideal. History does not concern itself with
ideals. It concerns itself with men and things—
men who are flesh and blood and intensely

practical, and things which are more sternly

practical still— such things as, when they
mount the saddle, ride mankind. The real

problem of the century was how to bridge over
the gulf between the executive and the legis-

lative.

L'nder Elizabeth the central power from
which the whole executive machinery radiated
was the Privy Council. That body was simply
a small permanent Council of Government or
Council of State. With the sovereign at its

head, it was the government. The whole execu-
tive administration of the country rested upon
ir. Without dividing itself up into committees
at all, but simply sitting together as a single

and permanent body, this Council decided each
and every question of administration, whether
relating to the land forces, the calling out of the
militia, their equipment, and the whole plan of
any military operations, or to the naval forces,

including the arranging of transport, the mak-
ing of contracts with the victualler, and the

stragetical distribution of men and ships, or
again to diplomacy, including every species of
confidential letters and instructions to ambassa-
dors and agents abroad, or again to finance, in-

cluding especially a most strict control of issues

out of the exchequer, or finally to every branch
of internal administration and law, the main
channel of communication in this last instance
being the justices of the peace in the counties.

Where does the Parliament, England's
glory, come in in such an enumeration? The
answer is simple. It finds no place whatever in

it. And if Elizabeth, to take her for the moment
as the type, had been able to live oflf her own,
as the kings of England were then supposed
to do. never a word would have been heard of
a Parliament. So long as it could pay its way
the executive was efficient and sufficient without
the Parliament. During the 44 years that Eliza-

beth reigned she called 13 Parliaments at ir-

regular periods but with an average interval be-

tween each of more than three )-ears. These
Parliaments sat as a rule about two months.
The total aggregate period of session of the
whole 13 Parliaments was less than .34 months.
So that out of the whole 44 years of her reign

the Privy Council or executive had luicontrolled

management of the nation for nearly 42 years.

Nor would it be correct to say that during the
remaining two and a half years the executive
was confronted by the Parliament. That body
was called simply for the purpose of supplying
the government with money. Having dutifully

voted its tenths and fifteenths it was allowed
to legislate on non-contentious matters and was
then dissolved. In the whole of the statutes of
Elizabeth's reign there is not one of any con-
stitutional importance. More than this, not the

slightest attempt was ever made by the legisla-
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tive to extort from the executive ;in account of

the expenditure of the money thus granted by
the Parliament. Once the subsidies were voted
there was an end of the matter as far as the two
Houses were concerned.

.'\fter James I. came to the tlironc this

docile attitude of the Parliament to the execu-
tive gradually changed. The important point

about this change of attitude is not the cause
which brought it about, but the form it took,

the way in which it expressed itself. That ex-
pression is focusscd for us in the terms of the

Great Contract, the failure of which led to the
dissolution of James's first Parliament in i6lo.

In this bargain of the Great Contract James's
position was comparatively simple. In the first

year of his reign the Parliament had granted
him for life t!ie subsidy of tonnage and pound-
age. That grant practically put him in the

same position financially wliich Elizabeth had
been in throughout her reign. His revenue
(from Crown T.ands, royalties, casualties, and
customs) vvas his own. He was expected to

live on it, and Iw that phrase was meant that

out of his own he sliould provide for the whole
government of the country— regal, legal, civil,

military, and naval. If debts arose or extraor-
dinary occasions demanded, he would have to

ask for extra grants of tenths and fifteenths just

as Elizabeth had been obliged to do. These extra
grants Parliament never refused to the Virgin
Queen; nor did James's first Parliament refuse

them to him. But James tried for something
more than this. He tried to get an increase of

"his own," of his life revenue, that standing,

permanent, ordinary revenue out of which he
bad to defray the ordinary expenditure of the

State. Nor was the Parliament indisposed to

meet him. It accepted the general principle of

his demand, and agreed tentatively to increase

his life revenue by iioo.ooo a year on certain

conditions. These conditions embodied the

Parliament's demands on the subject of their

grievances, the Impositions, such oppressive

royalties as purveyance, and certain ecclesiasti-

cal complaints.

Stretch or construe these points as we will

we shall not find in them anything in the nature
of a challenge from the legislative to the execu-
tive. All the points which the Commons de-

manded were to be conceded by the Crown as a

matter of bargain. They were to be voluntary
sacrifices of prerogative on the part of the king
in return for so much cash. When carried out.

the executive was still as before to occupy the

whole governmental field alone. No part what-
ever of that field was it for a moment in the

Parliament's mind to itself occupy or usurp. It

never dreamed of demanding some control over
the executive, or even the .slightest share in it.

either l)y recjuesting to be consulted in affairs

of State, or by claiming the appointment of any
of the king's ministers. The executive was the

king's, the ministers were the king's, his com-
pletely and his alone, and Parliament never once
thought of challenging such a flower of the pre-

rogative. Had the Great Contract gone through
the only difference would have been that for the

future the king's executive would have agreed to

avoid certain acts or to cease the exercise of

certain rights of prerogative which had been
felt as a grievance. For the rest the executive

would liavc l)cen stronger, not weaker, by the
compact, for it would have Ijeen better able to
pay its way, and so to avoid frequent appeals
to the Commons.

Equally noticeable with the subject-matter of
the Great Contract was its form. The negotia-
tion was carried on as if it were a treaty be-
tween two foreign and totally unrelated powers.
The want of connection between the two parties
to it could not have been more complete if the
king had l)elcjnged to one country and the Par-
liament to another, ."Ynd between these two
parties, the executive and the legislative, the
Crown and the Parliament, there was not even
a regular aiul recognized channel of conmiunica-
tion. Practically the only means of intercourse
was a direct message or speech from the king
on the one hand or a petition from the Com-
mons on the other. For the rest all was hap-
hazard. Such members of the executive as sat in

the House acted individually each as he thought
fit, or as he was bidflen. in promoting the king's
business. On its side the Court party or the
executive liad no more thought of creating and
working some piece of machinery by which the
king's business could be piloted smoothly
through the House than the House had on its

side of ever challenging a share in the execu-
tive. There was a gulf between the two wliich
neither side dreamed of permanently bridging
over. On neither side did tlie slightest concep-
tion exist of a Constitution in which the ex-
ecutive and tile legislative should be linked
together.

It was the problem of the 17th century first

of all to perceive the necessity of such a link,

and then to invent the mechanism. If this

statement is a correct diagnosis of the true
bearing of English 17th century history, then
the constitutional importance which has hitherto
been attriluitcd to that history will be found to
be exaggerated. For the simple fact remains
that the clear perception of the need was only
attained at the close of that century, and the
uiechanism itself was only gradually elaljorated

in the iSth century.
Fortunately or unfortunately the Great Con-

tract broke down, and from that moiuent com-
menced that antagonism between Crown and
Parliament which was destined to produce the
Great Rel)ellion. The steps bv which tliat an-
tagonism developed itself until it blazed out in

open war need not be detailed here. They are
the commonplaces of history. The point to notice

is that the moment the antagonism emerged the
opposition of Parliament to executive, or of na-
tion to Crown became not so much constitu-

tional as political. What is the distinction be-

tween these two terms? The difference is

fundamental, for whilst the one is a matter of
I)rinciple and al)iding, the other is a thing of

time and place, and niav be transitory. Had the

nation said to James througli Parliament as its

mouthpiece. "You represent and wish to per-

petuate the Tudor type of government by pre-

rogative : we have outgrown that and claim for

ourselves a share in the government." such an
attitude would have been constitutional. But
nothing of the kind was cither said or tliougbt

of. The opposition which developed itself was
conditioned in its form by the mere force of cir-

cumstance. When, after ten y;\r< of rub- without
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a Parliament, James in 1621 summoned his third

Parliament, there were reasonable prospects of

a complete agreement. The House, glowing
with Protestant fervor, made not the slightest

reference to the old burning question of impo-
sitions. It sat down at once to consider supply
for the support of a war in defense of the
Palatinate. For the first fortniglit of the ses-

sion James could liave done anytliing he pleased
with the Commons. Ten months later, in De-
cember 1621, after with his own hands tearing
out of the journals the Protestation of the Com-
mons, the king dissolved the Parliament in

anger and sent three of its members to prison.

How could so complete a change have hap-
pened? The answ-er is simple. The Constitu-
tion provided no mechanism by which James
could explain to the Parliament his foreign
policy. He could not, nor would he if he could,

take the whole House into his confidence, and
he never thought, any more than did the House
itself, of such a device as that of taking a select

few of the leaders of the Commons into his

counsels. Nothing is more remarkable in this

Parliament than the scrupulous regard which
the House paid to the king's prerogative in the
matter of foreign affairs. It was for the king,

and the king alone, to make treaties and to de-
cide peace or war, nor could they press him to

disclose his poHc.v. Had the Commons felt as

certain of the patriotic and Protestant trend nf

James's foreign policy as the Parliament of
Elizabeth's days had been of her foreign policy,

not a word of criticism or contention would
have been heard. But they were not so certain,

and as a consequence felt that they were being
called upon to vote supply for a policy which
might even be the very opposite of that which
the nation yearned for. Then a side issue arose.

In his impatience at the slightest doubt being
cast upon his foreign policy James was led to

assert his view of the prerogative in so dogmatic
a way as practically to deny free speech to the

House. To this the House of Commons replied

by the Protestation, in which they claimed prac-
tically nothing but the parliamentary privilege

of freedom of speech, just as it had claimed it

in Elizabeth's day. This, and this alone, was
the cause of the breach.

Will any one contend that there is anything
of constitutional principle in this? If the Par-
liament had said "We demand to know what
your foreign policy is, and that it is in accord-
ance with our views before we vote supply"
there would have been constitutional principle

involved. But over and over again the Com-
mons disclaimed any such idea. If James was
antiquated in his devotion to the Tudor ideal of

prerogative the Parliament was just as anti-

quated as he in their devotion to it, for they
distinctly admitted his view, and when they
joined issue witli him it was on the minor point

and on the lower plane of parliamentary privi-

lege.

A remarkable change, however, though
transitory as it proved, came over the scene as

James's reign came to a close. For some unex-
plained reason his powers decayed whilst he was
still young, for he died at the early age of 57.

Whether it was due to this premature decay, or

to his own intense chagrin at the failure of his

long negotiation with Spain, we cannot say.

I-!ut certain it is that for the last two years of
his reign he was a mere tool in the hands of
Buckingliam. Had it not been for this senility

it is certain that the astounding constitutional

departure which marked the career of his last

Parliament would never have been enacted.
James met that Parliament with the practical
confession that his foreign policy had been a
failure, and he invited their co-operation in the
evolving of a policy to take its place. He in-
formed the Houses that his secretaries would
tell them the wdiole story of the marriage treaty
with Spain. After they had heard the story, he
continued "I shall entreat your good and sound
advice. ... I assure you you may freely
advise me, seeing of my princely fidelity you are
invited thereto."

The marvellous thing about this sudden and
revolutionary surrender of prerogative by
James is that it sprang from the dictates of
Buckingham. But more extraordinary still was-
the sequel. Following the dictates of the im-
perious favorite as tamely as a sheep. James,
after receiving the advice of both Houses, in-

formed them that if they made him a grant for
a war they might appoint their own treasurers
to see to the spending of the money, and fur-
ther "I promise you on the word of a king that
although war and peace be the peculiar pre-
rogative of kings, yet as I have advised with
you in the treaties on which war may ensue, so-

I will not treat nor accept of a peace without
first acquainting you with it and having your
advice." (8 March 1623-24.)

Accordingly wlien twelve days later the Com-
mons voted three subsidies and three fifteenths
the money was ordered to be paid to treasurers
appointed by Parliament and not into the Ex-
chequer : and at the same time the Houses in

an address to the king plainly laid down the
object for which the money was voted.

In the whole course of 17th century history,

including the civil war and regicide, there is no
more revolutionary incident than this complete,
sudden, uninvited surrender of prerogative on
the part of James. Had it happened as the re-

sult of deliberate thought, and whilst James was
still in his prime, it would have shortened by
more than a century the birth throes of modern
constitutionalism, and have saved the Stuarts
from exile.

But it did not so happen. It was a momen-
tary inspiration of Buckingham'e, the genesis
of which is to be explained by the favorite's

own personal position and policy at the time,
and it was by him forced upon the feeble king
with an impetuosity that swept everything be-
fore it. But as with all Buckingham's inspira-

tions, it was no more than a flash and almost
as soon over. After the old king's death the
versatile but unstable minister made one or two
disingenuous efforts to revert to such relations

with the Commons. Though the mouth of his

creature. Sir John Coke, he submitted to Par-
liament in July 1625 a rough statement of the
expenditure of the subsidies granted in 1624 and
again in the following month of August 1625,
wlicn the Parliament was sitting at O.xford be-
cause of tlic plague, the lord treasurer made
a similar statement. But further than this the
concession was not carried. From the position

which James had adopted in 1624 Charles grad-
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iially receded, not so nnicli from deli])cratc do-
sign as from the mere force of circumstance
and from a growing perception of the revolu-
titiiiary consequences which that position
entailed. The desire on the part of the Com-
mons to inquire into the expenditure of the
subsidies led them to utter their opinions on
the merits of Charles's foreign policy, and in
particidar to call into question the advice given
to the king by the Council of War as to that
expenditure. The moment this was clear to
Charles any further surrender of prerogative
was impossible. Backed by the king the mem-
bers of the Council of War refused to reply to
the interrogatories of the Commons. Their re-
sistance proved successful. Before the deter-
mined attitude which Charles thus took up the
House quietly receded and dropped any fur-
ther attempt at pressing the interrogatories.
(March 1626.)

With this incident practically ended the
whole two years' episode of attempting to take
the Parliament into partnership with the
executive by means of a voluntary and unde-
lined surrender of prerogative. Had the king
allowed the members of the Council of War to
answer the interrogatories of the House the
principle of ministerial responsibility (that is,

the responsibility of the executive to the Par-
liament, and not to the king alone") would have
stood furtli in abrupt nakedness. When Charles
resisted that demand the emergence of such a
principle was postponed for a century. For be
it borne in mind, the impeachment of Bucking-
ham, and the later proceedings against Straf-
ford, Clarendon, and Danby never advanced the
enunciation of tliat principle a jot. The mere
punishment of a minister great or small does
not imply ministerial responsibility in our sense
of the phrase. .MI through tlie i-th century
tlie ministers were the king's servants and were
responsible to him, their master, alone. .Xftcr

the exile of Clarendon the Commons did not
demand to be consulted as to the choice of his

successor, or as to the policy of his successor.
Charles had simply sacrificed one of his ser-

vants. That was all. Then he engaged another
servant to do exactly the same things, and went
•on as gay and unconcerned as before.

But had the episode of 1624-26 ended differ-

ently the acceptance of the principle of the re-

sponsibility of ministers to Parliament as well
as to Crown would have led inevitably to the
forging of some such link between the execu-
tive and the legislative as only came generations
later. From the moment such a link had been
forged questions of adequate supply for the
services and of a proper audit, and again ques-
tions of the personal liberty of the subject, of
habeas corpus, and what not, would have solved
themselves harmoniously. For the participation

of the Parliament in the executive would have
insensibly tinged the spirit of the whole admin-
istration of the country. As compared with the
evolution of such a principle the Petition of
Right, habeas corpus, nay, even the Revolution
itself, are minor incidents.

Such I take to be the true constitutional
bearing of 17th century history.

The remainder of the reign of Charles I.

when he ruled without a Parliament, the out-
break of the Civil War, and the consequent

military despotism of Cromwell arc devoid of
constitutional significance. The rule of Oliver
Cromwell was a despotism as pure as that of
the Tudors, the only difference being that the
pi-erogative of the (Trown, which had formed the
ultimate sanction of the executive government
of James I. and Charles I. was replaced by the
naked power of the sword. The quarrels be-
tween Oliver and his Parliaments were in sub-
stance and essence the same which had been
fought between Cliarles and his Parliaments.
They one and all turned upon tlie question as to
whether and how far the Parliament, the legis-

lative, should thrust itself into the domain of
tlie executive, notably, of course, but not solely,
in the matter of the command of the forces. To
any such demand Oliver's reply was a much
more peremptory, indignant, instantaneous noii

possuinus than ever James or Charles could
have uttered. .'\nd w-hen the sword fell from
his dying grasp and the succeeding anarchy
swept away tlie chances alike of his dynasty
and of pure republicanism, the Great Rebellion
had become a mere tale that is told. When
Charles II. returned at the Restoration in 1660
the Stuart dynasty reassumed the inheritance
of an undiminished prerogative, one that is in
no wliit distinguishable from the prerogative
wielded by Elizabeth, James I., or Charles I.

He was granted a revenue for life which might,
had it been fully realized and carefully hus-
banded, have made him independent of the Par-
liament. He was left in uncontrolled possession
of the executive. His ministers were his own,
nominated by him and responsible alone to him.
His revenue was his own, to spend as he pleased,

without the slightest restriction in the way of
appropriation. His foreign policy was his own,
he could make war or peace or treaty unques-
tioned, and as he chose. Had it not been for
the outbreak of tlie Dutch War it is probable
tliat his reign would have witnessed no parlia-

mentary incursion upon his prerogative. As it

was, when under the strain of the shame
caused by the first Dutch War the Parliament
did actually make an incursion into the domain
of the executive, the novel departure took ex-
actly the same form which it had taken in 1624
under James I. No more speaking comment
than this could be passed upon the fruitlessncss

and futility of tlie intervening period of civil

war. regicide and revolution.

The full story of the episode in question is

too long to be given here. It has been treated
fully in the introduction of the second volume
of the 'Calendar of Treasurj' Books.' In brief,

what happened was this : With tlie full consent
of the executive (Charles himself) the Parlia-

ment in voting supply for the Dutch War ap-
propriated that supply specifically to that war.
The necessary corollary was that a few months
afterward the Commons were driven to demand
an account of the expenditure of that supply.

Had the war been successful there would have
been no boggling over such an account. But
the war had not been successful. It had brought
with it disaster and humiliation, and men's
minds were correspondingly inflamed. But even
so, the action of the Commons was astonish-

ingly mild. Although the inquiry might have
led the Commons to cover the whole field of ad-

ministration and to question the whole conduct
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of the executive during the war, the Parlia-

ment practically in the end restricted its atten-

tion to the question of the auditing of the ac-

counts. Charles at first resisted the proposal as

a breach on his prerogative ; but in the finish,

with his usual subtle adroitness, he gave way.
The immediate outcome of the inquiry was

in great measure the exoneration of the execu-
tive from the suspicion of financial dishonesty.
But the immediate result is insignificant by tlie

side of the ultimate results. On the one hand
it furnished a now unchallengable precedent for
appropriation of supply and for audit of ac-
counts : and once the right of auditing accounts
should be fully conceded, the further right of
questioning the conduct and policy of the ex-
ecutive was bound to follow. Once that conse-
quence was fully established the gulf which
sundered the (king's) executive from the
(people's) Parliament was narrowing and a
bridge was being built over it. The Parliament
was coming to identify its interests with those
of the executive instead of maintaining an atti-

tude of permanent aloofness or even hostilitj-.

Of the two parties to this conversion the Par-
liament itself was slower of comprehension and
more unwilling of movement than the Crown.
For to identify itself with the administration
was to forfeit all the vantage ground of com-
plaint and agitation on which it had stood in the
past. .Accordingly the change did not actually

accomplish itself in Charles II. 's time. For the

rest of his reign the parliamentary opposition
was swaved by motives which were merely and
purely factious. But as the century drew to a

close the gulf was in great measure bridged
over, and in the course of the i8th century the

new structure was perfected. The executive

ceased to be the personal property, appanage.
<ifficialdom of the king. It became identified

with the parliamentary system through the de-

vice of parliamentary departmental heads ; and
the practice of annual estimates took the respon-
sibility for the financial administration of the

country from the shoulders of the king, and laid

it upon the broader shoulders of the Parlia-

ment. From that moment the development of

English constitutional and political life has been
smooth and harmonious.

But these ultimate results lay unfolded in

the bosom of the future. To Charles II. the

Commission of .Accounts taught another and
quite different lesson. It taught him the art of

parliamentary management, not merely how to

ijuy off the opposition, but also how to organize
1iis own friends in the House. Danby's corrupt

leadership of the Parliament, and the various

devices employed to infiuencc the constituencies

on the one hand, and Sir William Temple's
scheme of a reorganization of the Privy Council
on the other, arc but manifestations of this side

of Charles's statecraft. Thanks to this state-

craft of parliamentary management. Charles re-

mained easily master of the situation for the

rest of his reign, and when he died he left to

his brother a prerogative as imimpaired as that

-v\hich James I. had wielded— complete control

of the executive at home, complete control of

the forces, complete control of the foreign policy

of the nation.

From the point of view which has been thus
expounded, what was the historical significance

of the Revolution of 1688? In a sentence it lies

not so much in the direct challenging of pre-
rogative as in the quiet, undefined, unobserved
usurpation of it by the Parliament. In the first

place the Parliament voted a standing revenue
of ii,20C.GC0 for the support of the Crown in

the time of peace. This was exactly the sum
V hich the Restoration Parliament had granted
Charles II. in 1660. But whereas in 1660 that
sum was meant to cover the complete national
expenditure, civil and military alike, the details

and management of which were left absolutely
unchallenged in Charles's hands, the vote in

i68g was intended only for the civil establish-

ment in time of peace. Immediately after this

vote the Parliament proceeded to consider the

question of separate supply for the army, navy,
and ordnance, and in order thereto detailed esti-

mates of the charge of the army and navy were
laid before the House.

Herein lies the Great Revolution— not in

tile clauses of the Bill of Rights. For the mo-
ment the Parliament realized that the provision
for and regulation of the army and navy was
its province it had assumed to itself half the
domain of that kingly prerogative which had
endured through Tudor and Stuart times. It

had stepped over the gulf which had hitherto
divided the domain of the executive from that
of the legislative. Once this first step had been
taken, there remained only the problem of evolv-
ing the machinery by which the participation of
the Parliament in the executive should be ex-
pressed and regulated. The course of the evo-
lution of that machinery— the selection by the
Crown of its advisers and administrative de-
partmental heads from the chiefs of the parties
in the Parliament— was determined by the mere
force of circumstance, that is, by the situation
in which William III., and again, a generation
later, George I., each found himself as the im-
ported ruler of a strange country. The gradual
development of the party system of government
afforded the key to the solution of the problem
of which the 17th century had been so long in

labor. For when once the obvious step had
been taken of selecting the party chiefs as the
heads of the various executive departments, the
development of the system of Cabinet govern-
ment was bound to follow sooner or later. But
even so, generations had still to elapse before
this new parliamentary executive fully grasped
the control of that last and most highly prized
flower of the kingly prerogative, the direction

of the foreign policy of the countrj-.

So far as these results depended upon the
mere accidents of the Revolution of 1688 and
of the Hanoverian Succession they may be re-
garded as, in a sense, fortuitous. If it is true
that England has blundered into an empire,
much more true is it that she has blundered
into a Constitution.

If the ordinarily accepted view of the con-
stitutional importance of our 17th century his-

tory is wide of the mark and distorted, much
more truly may this be said of the ordinary
view as to the religious history of that period.
The chief outstanding features of that re-

ligious history are, firstly, the absolutely un-
reasoning fear of a Catholic reaction,' and,
secondly, the temporary exaltation of Puri-
tanism.
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The two arc l)y no means syiiunymous. For
wlicrcas the jealous fear of Catliolicisni was
national, pervading the country blindly from
end to end, the triumphant cmerKcnce of Puri-
tanism was local, partial, temporary. But if

tlie two arc not synonymous they have been
alike in their fate. With the inscrutable irony
of lier passionless lips the Muse of History has
consigned them both to the region of human
futilities. The further we are drifted from the
I "til century by the stream of tituc the more
difficult does it become to us to realize the
standpoint of that century on the question of
the Catholic reaction. We can see now that
whatever form that atteiupted reaction took,
whether it be of the theological discussions
which waged in the presence of James I. as
llie divines Hocked round his chair, or of l,aud's
unattainable conception of an unifying Catho-
licity, or again of Charles II. "s cynical but
more statesmanlike conception of Indulgence,
or finally of James II. 's grossly bigoted intrigue,
in one and all of tlicse or any otlier forms the
niovement was doomed to JFailurc before its

birth. The panic, the absolutely unreasoning
fear, the blinded and relentless fury which
seized the nation again and again througliout
the period and which not only accounted largely
for the rebellion of 1642 and the revolution of
1688. but also left their malignnnt trail on two
centuries of our later history, fill us to-day with
only a sense of disdainful surprise.

As for Puritanism, the second religious phe-
nomenon of the century, the judgment of our
own day has been more sympathetic, partly be-
cause it has been the fashion since Carlyle's day
to speak of it in terms of respect, and partly
because the movement has not yet lost its force
in English and American life. Rut be it borne
in mind, in the i;th century Puritanism in its

day of power did not show itself a constructive
force either in the domain of dogma or in the
domain of ecclcsiasticism. The dogmatic wran-
gles of the Westminster Assembly— the discus-
sions as to the method of the imputation of
Christ's righteousness and what not else— are
utterly meaningless to us. And when Puritan-
ism was called upon to solve the problem of the
erection of a national church it completely
failed. In the mere interests of human toler-

ance Cromwell, himself a Puritan of the Puri-
tans, was forced to take the problem out of the
hands of his co-religionists and thereby to dash
to the ground their half-finished and futile

structure. .'\nd will anyone contend th.-it either
in its persecuted birth or in its day of exalta-
tion, when for a brief span it wielded the
wooden sword, or again in its day of adversity
when at the Restoration 2,000 of its ministers
left the national church to wander in the by-
ways of Separatist Dissent, that in any one
of these its forms Puritani.sm was ever a mis-
sionary movement or a missionary church in

the sense jn which i8th century' Methodism
was a missionary inovement? Such contention
could not i)c maintained. The basis of Puri-
tanism was dogmatic and clerical throughout:
the fervor of humanity never breathed into it

ri spark of missionary fire. Its zeal was spent
in the dogmatic defense of forms of church
government, in the safe-guarding of the cluirch
membership of each little community. To the

no.iler issues of life, to the higher conceptioiT
of toleration, of humanity, of national religion
It was, and throughout the succeeding century
It remained, cold and dead.
Biblioanifhy.— The original authorities for

l/th century English history consist of:
1. Parliamentary records: the 'Lords Jour-

nal' and 'Commons Journals' which arc in
print: and nnich material still in manuscript at
the Mouse of Lords, but which is being gradually
printed by the Historical Manuscript Commis-
sion. The only full edition of the .Acts of Par-
liament is the 'Statutes of the Realm.' but this
collection does not contain the Commonwe:iIth
Acts and Ordinances. These latter can only
be obtained from the collections of Husband
and Scohell, and from the separately printed
ordinances.

2. The archives in the Public Record Office:
comprising mainly (a) Domestic State Papers
calendared up to 1675 and from i68f)-<).3. (b)
Foreign State Papers, not calendared" at all
for tlie iTtli century, (c) Colonial papers, onlv
partially calendared, (d) Certain department.il
archives, and Commonwealth Committee ar-
chives, only partially calendared as yet. Of
the departmental archives the Treasury Records
are the only ones at present being calendared

;

similarly the printing of the 'Register of the
Privy Council' has not yet reached the 17th
century.

X .^rchivcs not preserved at the Public
Record Oftice. viz.: (a) Collections of m.inu-
scripts and individual manuscripts at the British
Museum, at the Bodleian ( including the Clar-
endon manuscripts. Carte manuscripts, and Tan-
ner manuscripts), and at Lambeth (including
the Commonwealth Church Manuscripts). So-
far as these sources have been worked at all it

has only been by individual effort or by socie-
ties such as the Camden. Of the manuscripts
printed by the Camden Society, the 'Clarke Pa-
pers.' 'Xicbolas Papers,' and 'Lauderdale Pa-
pers^ may be particularly instanced, (b) The
archives in the possession of private families
are being systematically printed by the Histor-
ical Manuscripts Commission. So many of the
reports bear on t!ie 17th century that il is ;dmost
impossible to p.articularizc, but the ' Buccleuch
mamiscripts,' 'Portland maiuiscripts.' 'Or-
monde manuscripts.' 'Cowper manuscripts,'
'Rutland manuscripts.' 'Fleming manuscripts/
'Stuart manuscripts,' and 'Kenyon manuscripts*
may be specially instanced.

4. Printed collections of state papers, viz.

:

Winwood. Sydney, Roe, W'entworth, Rushworth,
Nalson, Thurloe. Milton. Clarendon. Orrerj-,
Macphcrson. Ilardwicke. Rochester. Carstairs.
Kemblc, and Stuart P.apers.

5. Diaries, memoirs, etc.. other than those
published by the Camden Society and other so-
cieties, viz.: Whillock. Burton. Ludlow. Holies.

Fairfax, Hutchinson, Price. Herbert, Reresbyv
Warwick, Berkley. Evelyn, Pepys, .\nchitell

Grey, Luttrell, Ellis Letters.

6. Constructive synoptic works : Rapin.
and Tindal. Baker. Clarendon's 'History' and
'Life.' Carte's 'Ormond.' Kennett's 'Register'
and 'History.' Burnet's 'Own Time.' .\n<Irew
Marvell's works. Sir William Temple's works,
Boyer. Ralph and Dabymple.

7. Of tract literature the mass is so great
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that the portions which have been printed in the
< Cabala,' 'Harleian Miscellany,' 'Soraers'

Tracts,' 'State Tracts of Charles II.', and
'State Tracts of William III.', are an nieon-

siderable fragment of the whole.

8. Of modern constructive historical work
the only English one worthy of the name is S.

R. Gardner's great work covering the years

1603-54. Carlyle's 'Cromwell' is a construct-

ive work of distorted view : Macauley s history

for the later part of the century represents a

type of historical writing which is deservedly
falling into disrepute among professional histo-

rians. Ranke's "History of England,' and Doc-
tor Ono Klopp's work on the fall of the House of

Stuart are scientific and exhaustive. For
Church History, Shaw's 'History of the Com-
Tnonwealth Church* is a specialized work cover-
ing only the years 1640-60. The various de-

nominations of the Dissenting Churches, as also

the Quakers have an abundant historical litera-

ture of their own, but, generally speaking,
neither the religious history of the century as

ti whole, nor the intensely important and inter-

esting economic history of the century have as
yet received adequate specialized attention,

though Doctor Cunningham has covered many
aspects and much of the ground of the latter sec-

tion in his "Growth of English History and
Commerce.'

Wiu.i.\M A. Sh.jwv,

Author of 'The History of the Church Under
the Commonzi-ealth : 'The Knights of
England,^ Editor of the 'Calendar of
Treasury Records^ at H. M. Record
Office, e'tc.

7. (a). Great Britain — Eighteenth Cen-
tury. Historical Skctcli.—The 17th century had
settled two very important questions. It had
heen finally decided in 1689 that the government
was to be carried on in accordance with the will

of the House of Coinmons and that there should
lie freedom for both religious and political

opinion outside Parliament. The questions of
ta.xation without consent of Parliament and of
the state control of religion, which had convulsed
the 17th century, were no longer all-absorbing,

and the i8th century found an outlet for its

energies in new directions. It is therefore the

century of great economic advance, of com-
mercial wars, of the expansion of trade, of the

•growth of colonies, culminating toward the end
in the transformation of the whole rural and
industrial life of the countrv.

The leading features of the period from 1702
to 181S are those connected with the rule of
the great W'hisr aristocracy in Parliament, the
expansion of England abroad in spite of the
opposition of France, the consolidation of the

Britannic state at home and the change of the
whole character of the countr\- by the coming
of machinery. See Great Brit.mn— Indus-
trial Revolution.

The great constitutional fact of the 18th

century is that the era of the responsibility of
the monarch for the welfire of the nation had
passed away for ever. William III. bad been
called to the throne by Parliament and it was
on Parliament that be depended for his suooort.

Tn T702 the Crown was vested bv an .-Kct of
Parliament in the Electress Soobia of Hanover
and her Protestant descendants, and the first

two Georges happened to be men who were
thoroughly German and so left English affairs

to the English Parliament. Hence the predomi-
nance of the House of Commons became firmly
established. It was found convenient that a
group of mmisters should form a committee to
carry on the affairs of the nation. Gradually
it became the rule for them to be chosen from
the party which had the majority in the House
of Commons and to vote under the leadership
of one man. The delegation of monarchy to the
Prime ^linister and the Cabinet was accom-
plished by the end of the i8th Century. See
Great Britain-— Crown and Cabinet.

The Revolution of 1689 had split the country
into two great parties — the W"higs and the

Tories. The \\'higs, who were the active com-
mercial party, were in favor of a Protestant
succession and toleration in matters of religion.

.As they believed in a Parliamentary King as

opposed to a King by Divine Right they were
bound to reduce the power of the monarchy
but to support the existing line which they them-
selves had chosen. The Tories had to choose
in 1689 between their reli,gion and their King.
If they supported the King they would destroy
the Established Church and set up the Roman
Catholic Church. Hence they decided asrainst

the King and joined the Whigs to get rid of the

Stuarts. Then they repented, especially when
they found that the Whigs obtained all the

emoluments of oflice, and to restore themselves

to power they looked to France and the descend-

ants of James II. who had French support.

Meanwhile they were quite willing to join the

Whigs in depriving the Hanoverians of as much
power as possible and so we see both parties dis-

posed to lessen the power of the Crown. It

was not until the reign of George HI. that the

Tories became reconciled to and supported the

King de facto. The Whiss were the great war
party because they were anti-French ; the Tories

were the peace party since in France lay their

hopes of getting back their own King.
In the reigns of William HI. and .Anne the

monarch was still able to hold the balance be-

tween the two parties. Under the first two
Georges the Crown could only exercise its

power by means of great Ministers, notably Sir

Robert Walpole. George III. determined to

throw off the yoke of Parliament and was suc-

cessful in bringing in the Tories under Lord
North in 1770, but even so popular and deter-

mined a King as George III. found it impossible

to carry on the Government except through

Pitt. The power of the Crown was still further

weakened during the period of mental incapac-

ity of the monarch and by the incompetence

of his immediate successors.

During the i8th century it was gradually
found advisable in the interests of the despatch
of business that the King should choose his

ministers from that party which had a majoritj'

in the House of Commons. In 1606 a party

ministry had been formed, but the lesson was
only .slowly learned that the Ministry must
depend on the state of parties in the Lower
House. In the time of William and .\nne com-
posite ministries were the rule. Under George
I. and Georffe II. there was a constant Whig
majority in the Commons and a Whig Ministry
in power. In 1784, however, George III. was
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successful in keeping Pitt in power notwitli-

standing an adverse majority in the Lower
House. But the King only anticipated the de-

cision of the country, for at the next election

a House was returned whicli supported Pitt,

and from that time the Prime Minister and the

Cabinet liave always been chosen from the pre-

dominant party.

Thus, monarchy, as it "withered on the

throne took root in the Cabinet." The Parlia-

mentary Government of the i8th century was
however by no means government by the people.

It was government by the great aristocratic

families, tempered by deference to public

opinion. It was not till the electoral reforms of

the iQth century that the democracy became
predominant. The great era of English expan-
sion and the command of sea power were at-

tained under an aristocracy and not under a
democracy.

The question of English colonial expansion
during this period centres round the long

struggle with the French. The most profUablc

line of trade in the world was considered to be
that of the Spanish colonies and the adjacent
islands, and with these England drove a con-
siderable contraband traffic. On the other side

of the world there were the riches of the East
and the wealth of the Spice Islands. It seemed
probable in 1701 that France, the great com-
mercial rival of England, would inherit the

throne of Spain, drive out the English from
the Spanish Main and dominate that trade.

Hence England's intervention in the War of the
Spanish Succession. By a series of brilliant

battles won by the Duke of Marlborough be-

tween 1704 and 1709 she attained her object, for

by the Treaty of Utrecht (171.^) England
gained Gibraltar, Port Mahon, Nova Scotia,

and Newfoundland: while the rights of the

Hudson's Bay Company in their vast territory

were defmiCcly recognized. England had se-

cured a base from which to operate against the

French, and at the same time by the Assiento

Contract (see Gre.\t Brit.mn — Eighteenth
Century Commerce') she won a share in

the monopoly of Spain in America and pre-

vented it being closed to her by France. The
war left Holland and France financially ex-
hausted. The Dutch trade began to fall be-
hind. France was heaping up financial burdens
which were to lead to national bankruptcy.
England alone was in a position adequately to

maintain a navy and the command of the sea.

She thus became the foremost sea power and
secured her trade supremacy in one of the most
important quarters of the globe, .^n attempt
to interfere with it led to the war with Spain
in 1739, which mer,ged into the war of the .Aus-

trian Succession ending in 1748.

In another direction, however, that trade

supremacy was being threatened. In India a

French and an English East India Company
tach had trading factories or settlements, the
English posts being Bombay, Madras, and Cal-
cutta. They were not subject to the English
Government, but were under the Company, and
Fngland had no governmental responsibility

whatever in the matter.
In India there prevailed, about the iniddle

of the 18th century, a wild anarchy due to the
broak-up of the Mogul Empire in 1707. and

military adventurers were beginning to make,
themselves supreme in various parts. The
French governor of Pondicherry, Dupleix, a
man of great military genius, began to per-

ceive that it was quite possible for European*
to gain predominance in the general scramble

;

and by supportmg various native rulers and
organizing native troops on the European
model he soon made himself one of the
chief powers in India. If the English were
not to be ousted altogether they too had to
organize. Clive copied the French policy so
successfully that English inlluence became pre-

dominant, and the future of India fell into the
hands of the English. The French settlements,

were restored, but they were no longer military

establishments, and F'rance was reduced to rela-

tive unimportance. In 1784 the English gov-
ernment became responsible for the adminis-
tration of India, while the East India Company
continued to have a monopoly of the trade.

The dominance of England on the Spauisli

Main and in India was followed by the ousting
of the French in North .'\merica. The French
had established themselves at the mouth of the
Mississippi, and claimed all the country lying

between the Saint Lawrence and the Mississippi

west of the .Alleghany mountains. The Seven
Years' War in Europe gave England a chance
to fight the matter out. and at the Peace of
Paris in T763 England gained Canada, all the

land west of the Mississippi, four West Indian
islands, and a promise not to fortify the French
settlements in India; and from Spain sl.e ob-

tained Florida.

Thus by 1763 England was mistress nf the
whole .American continent, and the dominant
European power in India, while the trade and
cotTimerce of the East and West were in her
supreme control.

England then felt that as she had dv^nc so
much to protect the young colonies from being
swallowed up by the French thev ought to pay
part of the cost of their own defence in future.

She accordingly proceeded to increase the tax
on colonial imports! and to prevent evasion in-

stituted a stricter enforcement of the Navigation
Acts. She also imposed a stamp tax. The
colonists, who were no longer afraid of the

French, wished to be free to work out their

own destiny in their own way. Hence the re-

volt of the Americans in 1776, ending in the

recognition of their independence in 1783.

France and .Spain had joined in against Eng-
land, and, although the result was the loss of

the American colonies. England was given a

welcome opportunity of sweenine French com-
merce off the seas, and of finally ruining the

Dutch shipping. England emerged in 1783

more decidedly than ever the great trading-

power of the world.
The loss of the thirteen .American colonies

raised the question of the disposal of convicts,

since they could no longer be sent to the L'nited

States. Hence the Government turned its at-

tention to .Australia which had been explored
by Captain Cook between 176S and 1770. The
island had been the resort of a few traders, but
much preliminary w'ork needed doing before it

could become attractive to settlers, and the re-

sult was that convicts were despatched in 1788
to Botany Bay to do the preliminary work of
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road-making. Then, as the wool famine in

England became more and more acnte, the
destiny of the colony shaped itself along the
line of sheep-farming.

After the Revolutionary and Napoleonic
wars England made a further addition to her
possessions, , gaining the Cape, from which she
has been able to build up a South African
Empire. Ceylon, British Guiana, Trinidad,
Heligoland and Mauritius, were minor acqui-
sitions made in 1815; and the foundations of

her Far Eastern Empire were laid in the ces-

sion of Penang in 1786. which gave England a
footing in the Straits Settlements.

The United Kingdom emerged from the

Napoleonic wars with a huge national debt, but
with an enormously increased trade ; with fifty

years start of Europe in manufacturing, and
with the unrivalled possession of the sea-power
which had been her detinite goal from the time
of Elizabeth onwards.

This great expansion could not have been
accomplished if England had not been blessed

with internal peace. Had Scotland declined in

1702 to accept a German line of kings and
decided to pursue, as a large faction wished, her
own independent way with her own king, Eng-
land would have been in constant danger of in-

vasion from the north on behalf of the Stuarts,

or of intervention from an unfriendly kingdom.
The Scotch, having been shut out of the best

trading parts of the world, tried to establish

themselves on the Isthmus of Darien, but met
with disastrous failure, a failure which they laid

to the door of England. In England this un-
dertaking aroused a great fear of ultimate

Scotch success in this particular line of com-
merce. It seemed better to absorli the Scotch
than have them as rivals. England was also

cin.xious to secure the assent of the Scotch to

the House of Brunswick as the ruler of the
two kingdoms and she accordingly offered

them a share in the whole of the English trade
if they would acquiesce in a union. The Scotch,
who were most anxious to get a part of the
English trade monopoly, assented. The union
of the two kingdoms was thus accomplished,
the Scotch sending members to the English
Parliament and giving up tlieir own. but pre-
serving freedom in matters of religion. Scot-
land thus merged her individuality in that of
England and accepted English trade privileges

as a setoff against a German king.

Ireland was less fortunate. There was not
the same necessity for conciliating her. The
Irish Parliament was dependent on England,
and when the Irish tried to set up their own
king— James II.— thev suffered crushing de-
feat at the battle of the Boyne. The English
were not afraid of Ireland as they were afraid of
Scotland. Ireland was a conquered country and
as such must take the conditions imposed. She
was, moreover, Roman Catholic, and England
could not absorb her in the same way as she
had Scotland. Hence Ireland was deliberately
prevented from becoming prosperous by a
scries of laws which shut her out of the
colonial trade and destroyed her woollen manu-
factures and cattle trade. .Vt the same time a
series of penal laws against the Roman Cath-
olics were instituted which gave the power into
the hands of the Protestant minority.

Both trade disabilities and religious oppres-
sion were successful in preventing Ireland from
being a danger to England till the revolt of the
American colonies gave Ireland the opportunity
of claiming an independent Parliament, which
demand was conceded in 1782. It became a
question then of settling the trade relations be-
tween the two kingdoms and of the Irish
contribution toward Imperial defence. No
satisfactory solution had been reached when
civil war broke out between the Irish Protest-
ants and Roman Catholics. England felt that
the Protestant interests in Ireland needed pro-
tection. Moreover the Irish finances became
very involved, and it seemed as if Ireland was
on the verge of national bankruptcy. The Eng-
lish manufacturers wished to secure the Irish
market whereas the Iri^h Parliament showed a
disposition to impose protective duties even as
against England. It seemed best to the states-,
men of the time to solv; all these various prob-
lems by a complete union of the two countries.
Scotland had come into the English system
when the era of Whig protection was beginning,
and she prospered exceedingly. It was hoped
that Ireland would do the same. But Ireland
came in just when England was engaged in a
life and death struggle with France. She felt

all the effects of the dislocation of trade and of
the great financial strain. Later on her nascent
industries were exposed to the overwhelming
competition of the English machine-made prod-
ucts, and her provision and corn trade were
vitally and injuriously affected by the English
free-trade reforms, while she had no compen-
sation as England had in her manufacturing
prosperity.

Vast indeed are the changes recorded in the
history of the iSth century. .At the beginning
of that century Scotland, jealous, sullen and
separate, was a constant menace to the expansion
of England ; at the end she had become united
with Iter .southern neighbor in a political union
cemented by identical trade interests. Ireland
also had been united in a common Parliament,
but cannot be said to have been absorbed in the
same way. William III., like his predecessor on
the English throne, acted as his own Prime
Minister. Long before the death of George III.

the monarch had given place to one of his pow-
erful ministers as the real head of the executive
government. In the early years of the century
party ties sat lightly upon Ministers ; at the
end of it a Cabinet which was not homogeneous
would have been an anomaly. At the beginning
of the century France seemed destined to inherit
the riches of the Spanish Main and the East
Indies. The end of the century saw French
commerce swept from the seas in East and
West, and India under British rule. England's
colonial empire of the first part of the iStli cen-
tury was English speaking and not extensive.
By the end of the century her principal English
speaking possessions had cut themselves adrift:
but had been replaced by a scattered empire
of many races: and the foundations had been
laid of that wide empire, the superstructure of
which is not even yet complete.

Biblingraphy.— Lecky. 'History of England
in the Eisrhtccnth Century' ; Stanhope, '.A. His-
tory of England Comprising the Reign of Queen
Anne until the Pcr.ce of Utrecht' : Coxe, 'Mem-
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7. (b). Great Britain — The French Wars
of the Eighteenth Century. 1 lostilily to l-"r;ince

is one of the chief characteristics of British

policy in the l8th century. It may be ascribed

to various motives, religious, dynastic, connner-
cial, and to the purely political motive of main-
t.iining the lial;ince of power. .At the beginning

of the century the first and last of these motives
were uppermost. The first collision between the

two powers arose out of the efforts of Louis
XIV. of France to gain complete control of the

Spanish dominions, then comprising Southern
Italy, Milan, and the greater part of the Flemish
Netherlands, as well as a large portion of the

New World. He would hear of no compromise
such as was suggested by William HI. of Eng-
l.md. the Dutch Republic, and the House of
Hapsburg, but, in tlie lack of a direct descendant

of the Spanish Bourbons, claimeci the crown of

.Spain for his grandson (subsef|uently Philip

V. of Spain), a great-grandson of Pliilip IV. of

Spain. He did more. He captured the Dutch
troops who shared in the defence of the "barrier

fortresses" of the Netherlands; and in 1701, on
the death of James II., formerly king of Eng-
land, but now an exile in France, be promptly
recognized his son as King of England. The
afl^ront nkindled in England the dormant zeal

for the Protestant succession; the House of

Commons had to cease from its factious op-

position to "Dutch William" ; and the King
prepared vigorously to curb the designs of
Louis NIV. for a universal monarchy. He sent

Marlborou.gh with 10,000 troops to protect the

Ihuch Netherlands, and even the death of Wil-
liam, and the accession of Queen Anne, who
leaned to the Tory or peace party, could not

avert war. William's last diplomatic work, the

crand alliance (1701). with Austria and the

Dutch Republic held good, and the elector of

Brandenburg-Prussia joined the league on the

understanding that he should receive the royal

title in Prussia, as Frederick I.

The world was soon startled by the display

of .genius such as had never been seen in the

campaigns of William III. Clogged, as he was,

by the dilatory procedure of the Dutch, Marl-

borough effected little of note in the years 1702-

3; but in 1704, when tlie Hapsburg forces were
.sore beset in South (jermany by the branco-
Bavarian army, he resolved to march up the

Rliine valley to the help of the Imperialists

in Swabia. Skilfully misleading the French as

to his intentions, he surprised the hostile forces

near Donauworth on the Upper Danube and
clinched this success by a brilliant triumph at

Blenheim, 13 .Aug. 1704. A daring attack deliv-

ered across marshy ground against the French
centre cut their array in twain, and drove
thousands of fugitives into the Danube. Of an
army 60,000 strong in the morning, only some
20.000 survived uncaptured at night. Marlbor-
ough was able to effect little in the year 1705,

when the interest centred on the brilliant

though unsulistantial triumphs won by Lord
Peterborough in Spain. In the campaign of

1706, Marlliorough struck a decisive blow at the

French army under Villeroi near Ramillies (2.?

May) ; the capture of Brussels, Ghent, and .Ant-

werp resulted from this victory, which also bad
the effect of lessening the pressure on the Im-
perialist leader. Prince Eugene, in Northern
Italy. In 1707 the tide seemed to turn in favor of

the French and Spaniards ; the latter on 25
.April gained a complete victory at .Almanza, re-

gained most of the eastern and northeastern

provinces of Spain for the Bourbon cause. In

July 1708, however, Marlborough utterly over-

threw the French at Oudenard on the River
.Scheldt, and followed up his success by bring-

ing the great fortress of Lille to surrender (De-
cember). These events laid the Spanish Nether-
lands at the feet of the allies and opened up a

way into France.
Nevertheless, Louis XIV. rejected their

terms, and. making an appeal to his people, con-

tinued the war with fresh vi.cor, which was seen

in bis troops during the stubborn and murder-
ous confiict at Malplequet, 11 Sept. 1709. The
skill of Marlborough and Eugene gained the

day, but it was a barren triumpli. The war
dragged on for three years more; but the grow-
ing desire for peace in En.gland, and the partisan

intrigues which resulted in the recall and dis-

grace of Marlborough, brought it to a conclu-

sion in the Peace of Utrecht, 13 March 1713.

Great Britain secured Gibraltar and Minorca,

Nova Scotia, parts of Newfoundland, districts

around Hudson's Bay. and the French part of

Saint Christopher's. Spain, by what was called

the Assiento Treaty, granted to her the sole

right of importing slaves into the Spanish colo-

nies of .America. The Dutch retained their hold

on most of the "barrier fortresses" of the Neth-

erlands, and that territory, along with Naples

and the Milanese, went to the Hapsburg Em-
peror, Charles VI. Philip V. retained Spain

;'nd the Indies, Great Britain rather shabbily

deserting the Catalans whom she had instigated

to rise against the Bourbon ruler. The treaty

was not one to be proud of; but it restored the

balance of power, and rendered impossible any

further attack bv Louis XIV. on Great Britain

and Holland. The phantom of an almost uni-

versal monarchy ceased to trouble the world

until it reappeared a century later in the person

of Napoleon. Further, this war of the Spanish

Succession so far exhausted France, Spain and

Holland, as to leave Great Britain mistress of

the seas.

The accession of the House of Hanover m
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1714 tended to embroil Great Britain in the
jiolitical struggles of Central Europe. As elect-

ors of Hanover, the Georges were among the
chief dignitaries of that venerable but decay-
ing fabric, the Holy Roman Empire, and in-

volved England in the disputes caused by the
rivalry of the Houses of Hapsburg and llohen-
/lillern. The War of the Austrian Succession,
which opened in 1740 with the seizure of Silesia

by Frederick the Great of Prussia, aroused the
sympathy of Britons with the young ruler, Maria
Theresa of Austria ; and when France joined
the ranks of her would-be despoilers. Great
Britain intervened in order to maintain her
power as a counterpoise to that of France.
George II., leading his troops in person, gained
a victory over the French at Dettingen on the
River Main, 27 June 1743; but two years later (11
]\Iay 1745) tiie British arms sustained a serious
reverse at Fontenoy, near Tournay, where the
genius of the Marechal de Saxe prevailed over
the stubborn valor of the British infantry. The
Guards' Brigade retrieved the honor of the

Union Jack by a splendid advance, which, if

supported by cavalry, might have turned the
fortunes of the day. As it was, the defeat at

Fontenoy and the romantic campaign of "Bonnie
Prince Charlie," grandson of James II., in Scot-
land, clogged British efforts on the continent
with results disastrous to her allies. At sea,

however, and in the colonies, the Union Jack
was nearly everywhere successful, the capture of
Louisburg (21 June 1745), leading to the reduc-
tion of Cape Breton Island and the opening of
the Saint Lawrence to British attacks. Both
powers at length became weary of the war, and
by the Peace of Aix-la-Chapelle (October
1748), agreed to restore their conquests— a

clause deeply resented by British seamen and
merchants. France, however, guaranteed the
Belgic Netherlands to Austria, and agreed to

dismantle the fortifications of Dunkirk. The
balance of power was thus restored, both in

European and Colonial affairs.

In 1756 Austria's grievance against Prussia
concerning the Province of Silesia lit the flames
of war both in Europe, Canada, and India.
Already France and Great Britain were practi-

calh' at war in the valley of the Oliio and in the
Carnatic, owing to the masterful policy there
pushed on by Montcalm and Dupleix. There-
fore, when France, reversing her traditional
policy, allied herself with Austria for the parti-

tion of Prussia, Frederick the Great naturally
became the ally of the Court of London (Janu-
ary 1756). At first matters went ill with the
two Protestant States ; Frederick could not at

first make head against the coalition (joined
by Saxony and Russia) ; and Great Britain lost

Minorca, largely through Admiral Byng, who
was executed. Matters did not mend until in

June 1757, George II. recalled to office the one
inspiring personality in English public life, Wil-
liam Pitt. Acting on the principle summed up
in his famous phrase—"I will win America in

Germany"— he lavished subsidies on Frederick
the Great. Slowly but surely the tide turned;
Frederick's brilliant victory at Rossbach (5 Nov.

1757), over the French and their allies paralyzed
the French government ; and the results of fa-

\ oritism and incompetence became apoarent. The
French navy was speedily worsted in several

fights; Louisburg surrendered to Boscawen on
Vol 7 — 53

26 July 1758, and Prince Edward Island also fell

to the Union Jack. Late in November British

and Colonial troops captured Fort Duquesne on
the Ohio and it was renamed Pittsburg. In In-

dia success was chequered with failure. By the

victory of Plassey (23 June 1757^ Clivc had sub-
dued Bengal ; but after the arrival of French
reinforcements, Count Lally, the successor of
Dupleix, captured Fort Saint David and nearly
took Madras. Gradually the pressure of sea
power told in favor of Great Britain, and the
long struggle for the possession of the Carnatic
was decided by Eyre Coote's brilliant victory
of Wandewash (22 Jan. 1760), which led up to

the capture of the French stronghold, Pondi-
chcrry, a year later.

Meanwdiile, though Frederick the Great was
very hard pressed, his ally reaped the full re-

ward foreseen by Pitt. That statesman had the
gift of choosing the right men; and his sagacity
discerned in a young officer, Wolfe, the con-
queror of Canada. The manner in which Wolfe
captured the Heights of Abraham ( 13 Sept.

1759) i; too well known to need description.

Quebec and ultimately the whole of Canada
were the fruits of a victory, which itself re-

sulted from the ability of the mistress of the

seas to attack when, where, and in what force

she chose.

After the accession of George III. to the
throne, and of the Bute Ministry to power, the
Anglo-Prussian alliance lapsed ; but the war
with France continued. By the (third ) Bour-
bon Family Compact, Spain made common cause
with her neighbor ; but the British navj' over-
bore all opposition at sea; and in February 1763,
the Peace of Paris put an end to what had now
become merely a maritime and colonial war.
France ceded Canada, Cape Breton Island,

Prince Edward Island, together with Grenada,
Saint Vincent. Dominica, and Tobago, as w-cU as
Senegal in Africa. Spain ceded Florida, but re-

ceived from France as indemnity tlie great dis-

trict of Louisiana. Great Britain restored to

France several of her conquests in the East and
West Indies, also to Spain parts of Cuba. Save
that France handed back Minorca to Eng-
land, the changes in Europe very slightly af-

fected the Island Power ; but she emerged, from
what had been at first merely a continental war,
the greatest of the world powers.

The completeness of l>er triumph brought its

nemesis. The American War of Independence
furnished France with the longed-for opportu-
nity for revenge. She declared war formally
against England in 1778 after her volunteers
had long been helping the colonists. Soon the
maritime policy of her rival leagued together
the northern powers in the League of the
Armed Neutrals. That war, however, having
been described in the article LTnited St.\tes —
American Revolution, it is unnecessary to

comment on it here, or to advert to the influ-

ence whicli sea power exerted on the decisive

event, the surrender of Cornwallis at Yorktown
(19 Oct. 1781). By the Treaty of Versailles

(3 Sept. 1783), France recovered Senegal, sev-
eral West India islands, acquired extended
fishery rights on "the French Shore" of New-
foundland, and gained Tobago. Of all the wars
between England and France, that of 1778-1783
was most completely colonial in character and
in its results. Never before had France dealt
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lur rival so serious a blow; but it recoiled on
hi/rself ; for the ideas of liberty and civic equality

which her soldiers learned in the land of Wash-
ington were now carried back to the mother
country with results fatal to the Bourbon
monarchy.

The Revolutionary War (1793-1802), stands
apart from the previous struggles in that it was
at the outset largely, though by no means
wliolly, a war of opinion. It turned mainly on
the question whether the French Republic could
with impunity set aside the rights of the Dutch
Republic over the navigation of the lower part
of the River Scheldt, wliich Great Britain by
the treaty of 1788 had undertaken to guarantee.
The French in their resolve to make .Xntwerp
a great port, persisted in ignoring that treaty

;

and matters were in a very strained state be-
tween England and France, when the execution
of Louis XVI. at Paris, 2! Jan. 1793, made all

hope of compromise impossible. The French
on I Feb. 179,?, declared w-ar against Great
Britain and Holland. These powers therefore
joined the first coalition (.-Xustria, Prussia, "the
Empire," Sardinia, and Naples) ; but the jeal-

ousy of Austria and Prussia, the incompe-
tency of the allied leaders, and the enthusiasm
and energy of the French soon drove the allies

out of their territory. A British force was de-

feated at Hondschoote near Dunkirk, and had
to retire toward Ostend (September 1793).
Two months later .Admiral Hood's bluejackets
and their Spanish and Neapolitan allies were
driven from redoubts near Toulon ; mainly
owing to the skilful dispositions of Bonaparte,
and had to abandon that seaport. The cam-
paigns in Flanders languished owing to the

paucity of the British forces, which had to leave
the Low Countries early in 1795. In that year
Prussia came to terms with France.

The coalition was shattered by the aston-

ishing triumphs of Bonaparte in Italy (1796-
•"97)> w'hich compelled Sardinia, Naples, and
finally Austria, to make peace. Holland and
Spain, having become allies of the French, the

war became solely maritime and colonial. Mu-
tinies at Spithcad id the Nore (.April-June

1797). threatened to complete England's ruin;

l>ut the gloom of that year was brightened by
the victory won by Jervis and Nelson over
the Spaniards off Cape Saint Vincent (Feb. 14),

by Duncan's triumph over the Dutch fleet at

Camperdown (Oct. 11). Pitt's overtures for

peace to the French government in August-
September, came to naught. The scene of war
then shifted to the Mediterranean where Bona-
parte's great expedition captured Malta and
Egypt, with a view to the eventual conquest of

India. His schemes were thwarted by Nelson's
brilliant victory near the mouth of the Nile (l

.\ug. 1798) ; and the pressure of sea power re-

ceived further illustration by a severe check
administered to Bonaparte at .Acre by Sir Sidney
Smith's squadron. Britain put forth great ef-

forts in India, where Wellesley's capture of Se-

riogapatam early in 1799 led to the overthrow
and death of that ambitious ruler. Tippoo Sa-

hib; and after Bonaparte's secret departure from
E'?ypt, a British expedition under Abercrombie
and Hutchinson finally compelled the French
army which he left behind to surrender (27
Aug. t8oi). Malta had fallen to the British

fleet in 1800.

Meanwhile, the aggressive conduct of the
French government in Europe had enabled Pitt

to form a second coalition which swept the
French forces from Germany and Italy. .An
.Anglo-Russian force in Holland, however, fared
badly and linally had to leave the country ( Oct.
1799). At the close of the year Russia left the
coalition. In i8co the allies lost ground rapidly.

Bonaparte, virtually master of France after the
coup d' ctat of Bruniaire (Nov. 1799), overthrew
the Austrians at Marengo (14 June 1800) ; .Mor-
eau completed their disasters at Hohenlinden in

December, and the Court of Vienna came to
terms with France early in 1801. Bonaparte
with rare skill now prepared to turn the tables
against England by effecting an alliance with
Russia, and reviving the League of the Armed
Neutrals. .Again his aims were thwarted by
Nelson, whose victory at Copenhagen (2 .April

1801), paralyzed the league. The assassination

of the Czar Paul, and the accession of Alexan-
der I., facilitated a compromise on maritime
affairs ; and the losses of the French in Egypt
and Malta predisposed them to peace with
England. Ultimately the belligerents canv? to

terms in the Treaty of .Amiens (2~ March 1802),

whereby England agreed to restore all her co-
lonial conquests to France, Spain, and Holland
( including the Cape of Good Hope to the last-

named), except Trinidad and Ceylon, which
the Spaniards and Dutch, respectively, ceded to

her. Malta was to be restored to the Knights
of Saint John (on conditions which proved to

be unworkable), while Egypt reverted to Tur-
key.

In the .Anglo-French wars of the i8th cen-
tury the importance of the commercial and
colonial motives is increasingly apparent. The
first two struggles originated in dynastic affairs

relating to the then dominant principle of the
balance of power; but tlic increasing solidity oi

the European States and the growth of com-
merce under conditions which were almost pro-
hibitive to foreigners, turned the gaze of states-

men more and more to the new lands licyond

the seas. The result may be estimated by read-
ing over the causes and results of the wars here
briefly set forth. Europe, after settling down
on the foundations laid in 1713 and 1748, occu-
pied less attention from statesmen at London
and Paris. The French Revolution brought
matters back sharply to the old field of debate
between the two powers.—the Netlierlands

;

but when the weakness of the coalition, and the

genius of Bonaparte made France paramount .^n

the Continent, the struggle quickly became one
for supremacy in the Levant, and the East and
West Indies. The vigor with which he played
the roles of Cassar and .Alexander the Great
would have enabled him to wrest from E-igland

her world empire had he not been confronted
by Nelson. Even so, the struggle between the

secular rivals ended in 1802 on terms on the

whole favorable to France ; and it was soon
dear that the first consul viewed the Peace
of .Amiens as an opportunity for strengthening

the position of France in Europe, as well as her
fleet and her colonies, in order to resume the

struggle for empire under conditions far more
favorable than Louis XIV. had ever known.

Bihliosrafhy.— For a short account of the

wars of the i8th centurv, consult the histories of

England by Dr. J. F. Bright, J. R. Green, and
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Dr. S. R. Gardiner; also 'The Balance of

Power— 1715-1789,' W A. Hassall. The full-

est accounts are to be found in the 'History of

England in the Eighteenth Century,' by VV. E
H. Lecky (6 vols.), and the 'History of Eng-
land Since the Peace of Utrecht,' by Earl Stan-

hope (7 vols.). Fortescue, 'History of the

British Army.' Capt. A. T. Mahan, 'Influence

of Sea Power Upon History,' and Sir \V. J.

Seeley, 'The Expansion of England.' very sug-

gestively treat certain parts of the subject. The
chief monographs bearing on special topics are

Colonel Parnell, 'War of the Spanish Succes-

sion' ; Lord Wolseley. 'Life of Marlborough'
(incomplete); W. Stebbing, 'Peterborough';

F. H. Skrine, 'Fontenoy' ; 'Chatham.' by F.

Harrison, also by A. S. McDowell ; Parkman,
'Montcalm and Wolfe'

; J. Winsor. 'Stru.i:;gle in

America' between England and France (1697-

1763) ; Sir C. Wilson, 'Clive' ; Sir A. Lyall,

'Warren Hastings'; C. B. Malleson, 'History

of the French in India.'

For the American Revolution, consult the

'Cambridge Modern History' (vol. VII.) ; the

works of John Fiske, Bancroft, J. M. Ludlow,
Sir G. O. Trevelyan ; and, for tlie part played

by France therein, T. Balch, 'The French in

America During the War of Independence' : C.

Towers, 'Lafayette in the American Revolu-

tion.'

For the Anglo-French War of 1793-1802,

consult the 'Cambridge Modern History' (vol.

VIIL) ; Alison, 'History of Europe' (1789-

1815) (12 vols.) ; Thiers, 'History of the French
Revolution' ; Sir H. Maxwell, 'Life of the Duke
of Wellington' (2 vols.) ; Capt. A. T. Mahan,
'Influence of Sea Power en the French Revolu-

tion and Empire' (2 vols.), and 'Life of Xel-

son' (2 vols.) ; Browning, 'Xapoleon: the First

Phase' ; J. H. Rose, 'The Life of Napoleon I.'

(2 vols.).

J. Holland Rose,
Author of 'The Dcvelofmenl of the European

Xiitions,^ 'The Life of Napoleon /.' ete.

8. (a). Great Britain — The Nineteenth
Century. The history of the British people in

the 19th century is dominated by three facts or
tendencies, themselves the outcome gf its past

history and its phj-sical environment: (l) a

portentous development of the national re-

sources, resulting from the industrial revolution,

improved agriculture, and the colonial expan-
sion of the iSth century; (2) consequent colli-

sions or friction with other growing nations,

especially Imperial France and Imperial Ger-
many; (3) a revulsion of feeling in favor of

peace, attention to domestic reforms and com-
mercial expansion by pacific methods. These
tl'.ree phases of national life are closely related

;

the first is connected with the life of the i8th

century of whose achievements— scientific and
mechanical, military and maritime— it was the

continuation. The second or warlike movement
originated in the effort of an expansive but

insular people to seek over-seas the material

resources wanting at home, and prompted the

efforts associated with the names of Nelson and
Wellington, Dalhousie and Dufferin. John A.
Macdonald. Parkes, Roberts. Kitchener and
Cecil Rhodes. The third tendency, prudential or
philanthropic in its origin, has as spokesmen
Fox, Bentham, Shaftesbury, Peel, Cobden and

Gladstone. The following brief sketch is not

intended to be a commentary on these state-

ments ; but they may be regarded as sign-posts

helping the historical traveller along paths
v.-Iiich, though far from easy, yet frequently run
on parallel or converging lines.

The first 15 years of the century witnessed
a phenomenal development both of the material
resources of Great Britain and of the strife with
France — both of them well marked features

of the previous years. In the years 1801-1815
the inventions of Watt, Cartwright. Trevithick
and George Stevenson led to an enormous ex-
pansion of the factory system and means of

locomotion. But in those same years the
material resources of the land were consumed
in a struggle for national existence. The year
1803, which saw the renewal of war between
England and France after the brief truce of
Amiens, is marked by the exhibition of Tre-
vithick's first locomotive. In the year of

Waterloo (181=;) Stevenson proved his Kill-

ingworth locomotive to be a practical success.

The skill and expansive energies of man, which
went to feed the flames of the great war, were
also in large measure its cause. The rise of
Napoleon to absolute power in France and his

masterful interventions in neighboring States,

his prohibition of British imports, and his

endeavor to found a Colonial Empire at the

expense of that of Britain brought about the
mightiest of all Anglo-French wars, that of

1803-1814. It is worthy of notice that the

influence of the autocrat brought back the

struggle from the sphere of opinion to that of
material and colonial interests characteristic of
the l8th century. The war had three well

marked stages. Toward the close of 1805

Trafalgar left England mistress of the seas,

while Austerlitz made Napoleon master of the

Continent. In the next two years he strove to

mass all the continental states againrt her in a
commercial war styled the Continental System.
Its pressure seemed to be bringing England to

the verge of bankruptcy ; but in i8c8 the revolt

of Spain threw open the Iberian Peninsula and
the Spanish and Portuguese colonies in America
to British trade. The defection of Russia in

1812 ruined Naooleon's prospects and the sub-
sequent compaigns (1813-1815) assured the

triumph of England and the overthro-v of the

great Emperor. Her gains were colonial.

Mauritius, Tobago and Saint Lucia were yielded
up b\- P"rance. For the Cape of Good Hope,
Dutch Guiana, and Cura?oa, conquered during
the war, the victor paid to Holland a sum of
£6.000,000. Malta. Heligoland and a protectoraij
over the Ionian Isles were the sole acquisitions

in Europe from a war which added more than
£600,000.000 to the national debt. The strain

had been terrible and nothing but the new
strength gained from the factory system, im-
proved agriculture, and the mastery of the seas,

could have brought the country through. Pitt,

"the pilot who weathered the storm," died in

1806; but his heirs, the Tories, held on to power
until 1830.

The burden of debt hung like a millstone
round the neck of the nation for the next gen-
eration. In place of an income tax (then viewed
as essentially a war tax) imposts were in and
after 1S15 placed on all possible articles, in-
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eluding foreign corn. Demonstrations and
riots were the result ; repressive measures, such

as the Six Acts of 1819, were of no avail; and

the unpopularity of George IV. (i8^o-i8.?o)

brought the monarchy itself into danger. Yet

this time of malaise and political reaction was
not fruitless. Canning, as Foreign Secretary,

did much to thwart the reactionary policy of

the monarchs who had f-amed the Holy
Alliance, and his encouragement of the Liberals

of Spain and of the Greek patriots led to

notable results in the lives of those peoples, as

al.so in the attitude of the United States toward
Europe. The abolition of civic disabilities

affecting Nonconformists in 1828, and the eman-
cipation of Roman Catholics in 1829 with the

reluctant assent of the Wellington Ministry,

showed that the days of privilege were over.

The event of the next year ushered in a

new era. The death of George IV. brought to

the throne his far more popular brother William

IV. ; and the general election, held during the

excitement caused by the deposition of the

elder House of Bourbon in the revolution of

July 18.30, in Paris, led to the return of a

majority favorable to electoral reform at West-
minster. After a long and acrid struggle the

Reform Bill of 1832 was passed. It enfran-

chised in all parliamentary boroughs hnuse-
holders paying a rental of £10. also copyholders
in the counties. It disfranchised a number of

very small borou.ghs and transferred their vot-

ing power to the new manufacturing towns and
districts. Thus the influence exerted by the

second French Revolution on English democracy
was far more favorable than that of the first

revolution. The anarchy and the wars resulting

from that great upheaval put back the cause of

parliamentary reform in England for 50 years.

The seeming success of the second revolution

fjulv 18,30) now added vigor to the English
movement which had meanwhile been strength-

ened by the silent yet potent changes in the dis-

tribution of population and modes of life result-

in.g from the industrial revolution. That change,

ever working with accelerated energy, neces-

sitated the transference of power from the old

rural England to the new manufacturing Eng-
land ; and thanks to the accession of William
IV. in 18.30, and of Victoria in 18,37. this mo-
mentous revolution took place peacefully. While
breaking the power of the old Tory party, it

rooted the monarchy more firmly in the hearts
of the people.

The ensuing decades were times of great
strain and stress, but they were met firmly and
on the whole successfully. The wider sym-
pathies and business aptitudes of the new
Parliament showed themselves in the Factory
Act (1833) of Lord Ashley— afterward Lord
Shaftesbury; in the emancipation of slaves in

British colonies, for which a sum of £20.000.000

was voted as compensation to the owners ; and
in the Poor Law Amendment Act of 1834 which
cut at the roots of the irrowing evil of pau-
perism. Nevertheless the ' working classes of
the great towns were in a state sometimes
bordering on sedition, partly owing to resent-
ment against the Whigs for refusing to extend
the franchise laid down in 1832. and still more
owing to the harsh administration of the new
Poor Law. Trade depression, low wages, high

ta.xes and dear corn swelled the volume of dis-

content. It took form in two well defined
movements. Chartism and the Anti-Corn Law-
League, which, beginning in the year 1837, ran
a parallel and competitive course, and ended
in the year 1848, the former in failure, the latter

amidst almost complete success. This differ-

ence in the fortunes of the two movements may
be ascribed to the following causes. The
Chartists, (q.v. ) sought to cure evils, which
sprang mainly from economic causes, by purely
political means. The six points of their Charter
were (i) annual Parliaments. (2) manhood
suffrage, (3) equal electoral districts, (4) pay
ment of members of Parliament, (5) abolition of

the property qualification for members of Parlia-
ment, and (6) vote by ballot. This programme
(a revival of the advanced Whig programme of
1780) aimed at benefiting the- working classes
through Parliament. The Free Traders sought
to benefit them by altering taxation so as to let

in free, or nearly free, the necessaries and small
comforts of life. Further, Chartism suffered

from the unwise means used by the physical
force wing of the party whose leaders fell out
with one another. The Free Traders on the
other hand had excellent leaders, Cobden and
Bright, whose arguments finally brought over
to their side large numbers of the workingmen
and the Prime Minister himself, Sir Robert
Peel.

This able man had pieced together the Con-
servative party from the more malleable of the

fragments of the old Tory faction ; and, largely
ow-ing to the failures of the Whigs in finance,

he came back to power after the general election

of 1841 with a strong and apparently Iiomo-
gcneous following. His openness of mind soon
brou.cht him into collision with very many of
his followers. He became a Free Trader, while
they remained Protectionists. He soon came to

see that the long series of deficits could be
ended only by recourse to direct taxation ; and
in his budgets of 1S42 and 1845 he abolished or
greatly lessened duties on large numbers of

articles, making good the temporary loss by an
Income Tax of 7d in the £. He also lessened
the sliding scale duties on foreign corn. The
result was seen in improved trade and in a
decline of pauperism and misery. In 1845-6 the

Irish famine brought him to sacrifice the corn
duties— a measure which earned him un-
measured abuse from Disraeli and Lord George
Bentinck and the .gratitude of the poor through-
out the whole Kingdom. Thus the working
clas.ses gained their chief aims through the

efl^'orts of the Free Traders and the legislation

of Peel. Consequentlv when the continental
revolutions of the spring of 1848 induced the

physical force Chartists to copy the methods
which had been successful in Paris. Berlin and
Vienna, the result was a ludicrous fiasco, which
brought Chartism as an organized movement to

an end. The spirit that had animated its best

leaders, namely a burning love of freedom and a

passionate desire for the moral and mental up-
lifting of the working classes, lived on in those
Radical parsons, F. D. Maurice and Charles
Kingsley. in the second founders of the Co-
operative and Friendly Society movements, and
in the later Radicals, who by wise methods soon
gained four of the six points of the Charter.
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The same yearnmgs after ideals for other than
those realisable by mere party strifes and sordid
commercialism infused much of the best work
of Carlyle and of his young disciple Ruskin, and
throbbed in the youthful poems of Tennyson,
Browning and Swinburne.

The decade of the forties, marked by political

discontent, but dignified by ideal aspirations in

all spheres — the disruption in the church of
Scotland, the Anglican movement in the church
of England and the pre-Raphaelite movement in

art, belong to that momentous epoch •— faded
away into a period marked by expanding trade
and mental quiescence. Gold discoveries, rail-

ways, steamships, these were the chief pre-
occupation of mankind : and under their subtle
alchemy democracy and idealism of all kinds
vanished for a time, both in England and on
the Continent. As often happens in these ex-
pansive epochs (which recur after the intro-

spective, critical and reforming epochs), a
collision occurred with another growing Power,
Russia. The Crimean War resulted largely

from the efforts of that stern autocrat, the
Czar Nicholas I., to browbeat the Turks, whose
political power was then thought to be essential

to the security of the overland route to India.

The hope entertained by the British nation that
the Sultan would reform his government and
grant religious liberty soon proved to be vain

;

and England came to see that she had cham-
pioned a moribund caur?. She gained nothing
by the war ; and its first reverses did much to

promote the ferment in native circles in India
which led to the terrible mutiny of 1857.

Aflfairs in Europe soon engrossed public
attention. In the Crimean War, En,gland had
had the alliance of Napoleon III. of France and
of Victor Emanuel II. of the Kingdom of Sar-
dinia. Her relations with the French Emperor
speedily cooled ; and complications in the years
l858~59 brought the two people so near to a
conflict as to lead to the revival of the volunteer
movement. Far different was the attitude of the
nation toward the Italian movement for libera-
tion and unity. The masterly statecraft of the
Piedmontese statesman, Cavour, and the heroic
deeds of Garibaldi in southern Italy in i860
aroused the keenest interest. The diplomatic
help given by British statesmen. Palmerston and
Lord John Russell, then laid the basis of that
friendship which has since subsisted between
Great Britain and the United Kingdom of Italy.

Amidst these excitements Cobden did good
service by promoting a commercial treaty be-
tween England and France on free trade lines,

(it held good for the years 1860-1870) and Glad-
stone, the Chancellor of the Exchequer, by his

budgets of the early sixties succeeded in further
cheapening the necessaries of life. But no ad-
vance was made on purely political lines, firstly

because the influence of Palmerston, the Prime
Minister, barred the way, and secondly because
popular interest centred lar.eely in the wars of
that troubled period— the .-Kmerican Civil War
(which at one time portended a strife between
the two kindred peoples), the Danish War of
1864, and the Austro-Prussian War of 1866.

The end of this last struggle brought a lull

which favored the hopes of reformers. The
death of Palmerston on 18 Oct. 1865. removed
another barrier; for, since the death of the

Prince Consort at the close of 1861, his influence
in the political world had been almost without
bounds. Other causes now helped to turn atten-
tion to home affairs. The cattle plague and the
sharp financial crisis of the year 1865, the Fenian
outrages of the next year, and the general state
of malaise throughout the United Kingdom
brought men once more to that critical or
introspective mood which is favorable to
political reform. A singular concatenation of
events brought into office in June 1866 a Con-
servative Ministry headed by Lord Derby and
Mr. Disraeli —• into office but not into power.
for_ they were face to face with a hostile
majority, irritated by the recent rejection of a
moderate Reform Bill championed by Lord John
Russell and Mr. Gladstone. The result was a
series of acrobatic performances whereby Dis-
raeli, erstwhile the denouncer of the inconsis-
tencies of Peel, foisted on his party in 1867 a
measure far more democratic than that of the
previous year. Household suffrage was thence-
forth the law of the land for all parliamentary
boroughs. After a short time of uneasy balanc-
ing, the Conservative Ministry was overthrown
by the general election of November 1868.

Democracy now came in as with a flood.
The Gladstone Ministry (December 1868—
February 1874), carried legislative activity to
lengths never before seen in England. The Dis-
establishment of the Irish Church (1869) ; the
Irish Land Act and the Elementary Education
Act (1S70) ; the abolition of the system of pur-
chase in the army, and the appointment of the
Local Government Board (1871) : the Ballot Act
and Licensing Act (1872) ; the Supreme Court
of Judicature Act (1C73)— these were the chief
measures passed in this period, which witnessed
also the settlement of the Russian claims respect-
ing the Black Sea and the Alabama claims urged
by the United States. In these matters, as in
the sphere of foreign policy generally, the
Ministry was deemed to have sacrificed Btitish
interests needlessly.

The outcome of this feeling, and of the alarm
felt by many classes at home whose interests
were injured or threatened, was seen in the
general election of February 1S74, which
marked a sharp reaction in favor of Imperialism
and a spirited foreign policy. Disraeli (created
Earl of Beaconsfield in August 1876) came
back to power at a time when the Eastern
Question entered on an acute phase. The years
1875-1S78 were overshadowed by the atrocities
committed by the Turks on their Christian fel-
low subjects, and by the Russo-Turkish War,
Sharp differences of feeling were caused by
Lord Beaconsfield's treatment of these events, as
also by his acquisition of Cyprus (June 1878).
Depression of trade at home and the outbreak
of wars in Zululand and Afghanistan in 1870
made the Ministry more and more unpopular,
with the result that the election of March 1880
brought back Gladstone to power with a large
majority. His^ second ministry (April 1880—
June 1885), coincided with a time of great fer-
ment in Ireland and of unrest abroad, w'ith
which he coped manfully but not very success-
fully. Irish affairs were not settled bv his
drastic Irish Land .\ct of 1S81 : his very large
concessions to the Boers of the Transvaal in
188 [ and 1884 aroused a most bitter feeling
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amoiic loyalists in South Africa and sowed the

seeds of future trouble. British intervention in

Egypt (1882) was successful, but had as an un-

fortunate corollary the despatch of General

Gordon to Kliartuni; and the dealings of the

Ministry with Russia respectiiiR the Afghan
frontier at Penjdeh, as also with Germany re-

specting various colonial questions on the coasts

of Africa and New Guinea, were marked neither

by foresight nor firmness. In the midst of these

disturbances Gladstone. with characteristic

tcnaeitv, pushed through the Reform Bill of

1884 and the Redistribution Bill of 1885

in face of prolonged opposition from the

Lords. The former measure extended house-

hold suffrage to the counties ; the latter divided

the whole country into electoral districts with

some approach to numerical equality.

The general election of 18S5 was of singular

interest as marshaling the revivified forces of

Democracy and Imperialism. The former won,

thanks to the votes of the newly enfranchised

agricultural laborers; but the triumphant Liberal

party was split in twain bv Gladstone's Irish

Home Rule Bill and Land' Bill (April 18S6).

The general election of Tuly 1886 reversed the

decision arrived at 18 months earlier, and Lord
Salisbury took oftice with a LInionist Ministry

which soufdit— as he phrased it — to govern

Ireland "honestly, consistently :.;id resolutely."

It also passed the local Government Bill (1888)

the Irish Land Purchase Bill (tSgi) and
strengthened the Army and Navy, and adopted

a firmer tone on foreign affairs. In 1892 the

swing of the pendulum brought Gladstone back
to power— for the fourth time.— l)ut in 1894 he

retired and Lord Rosebery undertook to recon-

stitute the Ministry. Even his versatility failed

to solve the difficulties arising from disunion in

the cabinet and in the Liberal party, and from

the tension in public opinion caused by mas-

sacre* of Christians in Armenia and Crete. He
resigned in 1895, and the ensuing elections

brought back the Unionists to office with a

majority larger than had been known since

1832. Lord Salisbury's new Ministry, which in-

cluded some Liberal Unionists, had to grapple

with a succession of difficulties— the Venezue-
lan affair, complicated by President Cleveland's

message. Dr. Jameson's raid in South .Africa,

complicated by Kaiser Wilhclm's famous tele-

gram, oppression and anarchy in Crete and many
parts of the Turkish Empire, and the campaign
against the Dervishes on the Upper Nile.

To these matters we cannot advert. We can

point out here only two chief facts in the

political history of the century— the gradual

effacemcnt of the old party lines, and the

curious periodicity in the political life of Great

Britain. To dwell on the latter of these, it is

clear that the main tendency has been toward
democracy and industrial development by peace-

ful means— a tendency dominant in the periods

1816-1848. 1866-18-4, i88o-i8,'56. 1802-1895. The
intervening years were marked either by the

quiescence which comes naturally after great con-

structive efforts, or by the striving after national

security and the consolidation of the Empire
which results inevitably from the insular posi-

tion and expansive force of a virile people. The
century closed, as it began, amidst what may be

termed the imperial impulse, of which indus-

trialism has been the unconscious but all power-
ful feeder. The era of great production,

coinciding as it does with one of militarism and
protection on the Continent of Europe, imposes

on England the need of looking and living be-

yond the seas to an extent unimaginable to the

men of Nelson's generation. In this dualism of

her interests, democratic and imperial, lies the

great problem of her political life — a problem
never to be solved but ever keeping her faculties

tense and keen.
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8. (b). Great Britain— The Political Par-
ties. Party government begins, in primitive so-

ciety, with the struggle for power, the nature of

which is determined in each case by local and
trilial conditions, and by tlie influence of men
who are or aspire to be leaders. At a later

stage, when abstract logic is applied to questions

of policy, the parties begin to argue from
principles; they profess themselves friends of

the people, friends of the better class, and so

forth. The principles invoked are not scientific

propositions ; they are rather forms of language,

such as are received with favor in a mixed
assembly ; the party-leader uses them so as to

combine opinions and interests, to draw to-

gether a working ma'ority. Each party borrows
freely what seems to be effective and popular in

the programme of its ooooneuts. Moderate
men of all parties think very much alike; they

are kept apart by the personal struggle for

power.
These general truths are well illustrated bv

the contest between Whigs and Tories in the

17th century. The Whigs were an aristocratic

party, relying on the nobles, the landed gentry,

and the City of London. Their principle was,

the supremacy of the law : they were determined
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that the courts which administer the law, and
the high court of Parliament which makes the
law, should be freed from the arbitrary inter-

ference of the King. Moderate Tories did not
undervalue the law ; they argued that by law
the King was entitled to obedience, and that the

King then reigning had done nothing to forfeit

his claim. The Whies carried their point in

1688, by bringing in a foreign king, a capable,

magnanimous man, not less firmly attached to

his royal prerogative than the Stuart Kings had
been. With the advent of the House of Han-
over in 1714, Whig principles came once more to

the front ; for the first George and his son were
Germans ; tliey needed an interpreter between
the King and the people ; and the statesman who
could manage the House of Commons was not,

like Strafford or Clarendon, dependent on the

support of his royal master. George HI. on the

other hand was a patriotic Englishman ; he
thought himself strong enough to choose his

own ministers and to throw off the yoke of the

Whig nobles. If he had possessed the admin-
istrative talent of Frederick the Great, he might
have made himself the head of the Government
and set himself above the parties. But King
George was neither a great statesman nor a
great soldier; he relied too much on the smaller
arts of political management : and in the middle
of hi« long rei^n he came under the influence of

a minister whose commanding character ex-

cluded the king from the personal conduct of
national business. It is to Pitt that we owe the

outline of our modern constitution. At Wind-
sor he was the servant of the Crown, arguing,
often in vain, against the obstinate purpose of

his master. In the Cabinet he was himself
master; he chose his colleagues, and dismissed
them when they opposed his policy. In tho
House of Commons, which was still an aristo-

cratic body, his ascendency was never seriously
disputed, and he filled the House of Lords with
peers of his own creation. So it was that Pitt,

by birth and trainine a Whig, became the
founder of the new Tory party.

Pitt's opinions were those of an official

Liberal. He wished to reform the electoral

system, to remove religious disabilities, to relax
the rigor of laws which prevented the expansion
of trade. But the fates had imposed upon him
the task of steering the ship of State through a
period of wars and revolutions : the work of
reform was postponed to the necessities of
foreign and domestic policy. When the great

minister died, his unfinished schemes fell into

the hands of men witli whom postponement was
a settled habit. During the long Tory adminis-
tration of Lord Liverpool there was, in prin-

ciple, but little difference between the parties.

The middle classes were impatient, and some
of them joined the workingmen in declaring
that neither of the aristocratic parties could be
trusted. These independent men called them-
selves radical reformers, and they sympathized
with the aspirations of democracy in America,
in Ireland, and on the continent of Europe.

The Reform Act of 18,32 was a Whig com-
promise : it failed to satisfy the Radicals, but
it gave them a foothold which they never lost.

It was indeed the first attempt to applv abstract
principles to the English constitution, and it

started a momentous process of change. Tra-

dition was dethroned, and the old party names
had become unpopular. The Whigs began to

call themselves Liberals, a name which some of
them declined, because it suggested humanitarian
tendencies with which they were not in sym-
pathy. Macaulay, for example, would not call

himself a Liberal, because, as he said, he was in

favor of "war, church establishments, and hang-
ing." The Tories in their turn became Con-
servatives ; they accepted the results of 1832, but
deprecated any further change in fundamental
institutions. The Radicals of that day were
middle-class men, disciples of Bentham; they
stood for cheap government, freedom of contract,
and individualism. Socialism made its appeal
to the unenfranchised laborers, but as yet with-
out much visible success. The Factory Acts,
for example, were carried by Tory humani-
tarians, against the opposition of Radical manu-
facturers. Free trade, when it came, was the
work of a Conservative administration ; the

Liberals approved; the older Whigs, like Lord
Melbourne, thought that Peel had betrayed the
landed interest. Lord Derby, a hereditary Whig,
was carried over to the conservative Tories by
his fears for the Church and his dislike of
free trade.

The conflicting tendencies of the half-century
after the first Reform Act are summed up in

the careers of two men who were to take a

leading part in the transition to democracy.
Disraeli entered life as a Radical ; he was always
hostile to the Whig oligarchy. His sympathies
were with the Tories ; his father, a quiet scholar,

had taught him to take the side of the Stuart
Kings, and to regard the old nobility as the
true leaders of the people. If Peel had given
him office, he might have become an orthodox
Conservative : but the leaders of that party had
no place for an able Jew, W'ho lacked the public

school and University stamp. Disraeli took his

revenge by attacking Peel and his free-trade

policy; his merciless wit gave him the ascend-
ency, even with men who still distrusted him

;

he gained the confidence of Lord Derby, and in

alliance with him began the construction of
what was really a new party, the party of Tory
democracy. In 1867 the new Tories took their

famous "leap in the dark" by establishing

household suffrage in the boroughs. The im-
mediate result was a crushing Liberal victory

;

but in 1874 the forces of Tory democracy were
strong enough to place their leaders in power.
Six years later, the pendulum swung back, and
Mr. Gladstone was once more supreme.

Lord Beaconsfield died in the moment of de-
feat, but his genius presides over the party
which he formed, and profoundly cft'ects the
mind of the nation. He never concealed his

belief that the conduct of public affairs, espe-
cially foreign affairs, must be left to sovereigns
and statesmen. At the same time, he was al-

ways in sympathy with the aspirations of the
workingmen. He was the only public man of
his generation v.ho perceived that Benthamite
Liberalism was certain, sooner or later, to be-
come unpopular, and he prepared the way for
that modified socialism which is now the ac-
cepted creed of both parties. And again he
perceived that Englishmen, without distinction
of class, are conscious of their position as an
imperial power, and determined to maintain it.
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Disraeli himself, in his earlier days, had taken

the narrower views of England's responsibility

to India and the colonies ; his later speeches are

full of the sentiment of empire. Englishmen ara

all (to some extent) socialists now; and arc

all (in one sense or another) imperialists.

Mr. Gladstone began his career as the rising

hope of Oxford Toryism. He was honestly

afraid of Radicalism; he distrusted the Whigs;
the mission of the Tory parly was to " main-

tain truth" by supporting the Church of Eng-

land. At the age of 30 he published his book

on * The State in its Relations with the

Church ' — a noble vindication of the Church
as a spiritual society, pledged to maintain her

conflict with sin and selfishness, a society to

which the support of the State is not essential,

but may, under proper conditions, be useful.

It was in the interest of the State that Glad-

stone argued for the establishment and endow-
ment of the Church. His argument was coldly

received; the qualified approval of Peel, the

scornful criticism of jNIacaulay. began to work
a change in Gladstone's political mind. No
criticism touched his ideal ; but in the present

age of the world the ideal was, perhaps, un-

attainable. If Whigs and Conservatives were

equally unable to rise to his conception of the

Church, if the price of establishment was to be

subordination to the State, what then? "The

Church, to preserve her freedom and purity,

might withdraw from the alliance, surrendering

those of her privileges which might be foiind

inconsistent with abstract political justice.

Within a few years after the publication of his

book, Mr. Gladstone was discussing the possible

advantages of disestablishment.

Sir Robert Peel was not pleased to see an

able young party man so preoccupied \yith

ecclesiastical questions. He drew Gladstone into

his ministry, placed him at the Board of Trade,

and worked him very hard. In the transition

to free trade, master and pupil moved steadily

together. While Peel was leader, there could

be no doubt as to Gladstone's party connection

;

when that guiding influence was removed, he

was carried about by various kinds of doctrine.

Though more than half a Liberal, he was still

afraid of Radicalism. He approved of Lord
Palmerston's passive resistance to the extension

of tlie franchise, but this was his only link of

sympathy with the coming leader of the Liberal

party. There was much agreement between

Gladstone and Lord Derby; both were Oxford
Tories, and devoted Churchmen ; but by this

time Lord Derby was identified with Disraeli,

and the Peelites would not serve under the man
who had planted so many barbed arrows in the

sensitive spirit of their chief. After long hesi-

tation, Mr. Gladstone threw in his lot with the

Liberals. In June 1859 he supported Lord
Derby in a critical division ; ten days later he

took office under Lord Palmerston.

As a member of a Liberal Government, Glad-

stone stood committed to parliamentary reform.

His Whig colleagues discovered with alarm that

this late convert was not merely a reformer ; he

was a democrat. He declared, from the Treas-

ury bench, that the laboring class had a moral
right to come within the pale of the Constitu-

tion. There was now only one link between the

Liberal champion and the Toryism of hij youth

;

he was still member for the University of Ox-
ford. That link was severed when the Uni-
versity rejected him in 1865. Mr. Gladstone
appealed to the people of Lancashire, and en-

tered on the first of those oratorical campaigns,
which were to change the face of English poli-

tics.

The franchise question was settled, for a
time, by the Tories in 1867, and the popular vote

of 1868 was a personal vote for Mr. Gladstone.

With a wide and varied electorate, and many
interests competing for notice, the people arc

easily persuaded to accept the supremacy of one
man, who, like General Jackson, "acts always
for the good of the country." Under such con-
ditions, the leader of opposition, if he knows
his business, has his rival at a disadvantage. It

is the men in power who have to make terms
with foreign governments, and to protect the

national purse ; however well they do, it is

always easy to show that they might have done
better. Mr. Disraeli made good use of his op-

portunities, and in 1873 the tide of Liberal suc-

cess was ebbing rapidly. Mr. Gladstone was
alarmed, and he would fain have made his de-

feat on the Irish University question an excuse
for bringing his opponents into office. Disraeli

saw the snare and avoided it, and the wisdom of

his tactics was justified by the Conservative

victory of 1874. As a leader of opposition,

Mr. Gladstone disregarded what were then sup-

posed to be the conventions of party life. He
retired from responsible leadership ; returne<l

to the field just at the moment when his action

was most likely to embarrass his successors

;

and finally presented himself to the country as

a candidate for power. In the election of 1880

his success was complete, and the death of

Lord Beaeonsfield left him without a personal

rival. P.ut once more the tide ebbed as rapidly

as it had risen. In a few years it became evi-

dent that the Liberal party was hopelessly

divided on three issues of cardinal importance—
disestablishment of the Church, Home Rule

for Ireland, and the schemes of modified social-

ism advocated by Mr. Chamberlain. Old badges

and cries were out of date. Mr. Parnell was
forming an Irish party, so severely disciplined

that no member of it could break away or dis-

obey orders. For a few eventful months there

was also a Fourth Party, a small band of Tories

who obstructed their own leaders, addressed

themselves in a democratic spirit to the con-

servative rank and file, and made themselves so

strong that in 1885 Lord Salisbury was com-
pelled to take them into partnership.

At the general election of 1885, Mr. Glad-

stone endeavored to keep his party undivided
by postponing all troublesome questions. He
did not declare against Home Rule, but he

pointed out the danger of allowing Mr. Parnell

to hold the balance of power. This was his

reason for asking the country to give the Lib-

erals a majority large enough to make them
independent of the Irish vote. In the event,

parties were so distributed that the Conserva-

tives and Parnellites, if combined, would be

equal or superior in number to the Liberals.

Mr. Gladstone accepted Home Rule. It would
be quite unfair to renresent his conversion as

a bid for power and nothing more. The argu-

ment for Home Rule was a strong one, and



GREAT BRITAIN— PARLIAMENT

both the great parties were studying it in a

practical spirit. But, with a'l his vast experi-

ence of affairs, Mr. Gladstone was subject to

illusions. He believed that the Irish demand,
as presented by him to the electors of England
and Scotland, would prove to 'be irresistible. In

this belief he cashiered those of his supporters

who refused to follow, and when the House of

Commons rejected his proposals, he hurried on
a "penal dissolution" and went again to the

country. The "classes,*' he said, were against

him ; he appealed to the "masses." The masses
responded by placing the Unionists in power.

In the Parliament of 1SS6-92 the Liberal

LTnionists occupied a position somewhat analo-

gous to that of the Peelites in 1850. They were
stronger in ability than either of the great

parties ; they sat on the Liberal benches, and
co-operated steadily with the Conservatives.

Lord Salisbury in office did himself no dis-

credit; but he had to make himself responsible

for unpopular measures. The Crimes Act of

1887 was in itself a moderate measure, but it

was a deep disappointment to many who had
begun to hope that Ireland might be governed
without repressive legislation. A good many
independent Liberals fell quietly into line with

their old party; the swing of the pendulum was
felt. In 1892 Mr. Gladstone became Prime
Minister for the fourth time, and entered

buoyantly on the task of framing a second
scheme of Home Rule. When the scheme ap-

peared, his party saw plainly that it was not an
improvement on the Bill of 1886. Discipline

was maintained ; the Bill of 1893 was carried

through the House of Commons, and it was
darkly intimated that the House of Lords must
accept it, or take the consequences. The Lords
rejected the Bill by a very large majority. Mr.
Gladstone was at the end of his physical re-

sources ; and Lord Rosebery was not the man
to succeed where the old leader had failed. The
election of 1895 vindicated the shrewd forecast

of the Lords and restored Lord Salisbury to

office.

From this time forth the Liberal Unionists

were identified with the Conservatives ; but in

consenting to share the spoils of victory they

did not withdraw the Liberal or Radical
opinions which they had professed. Mr. Cham-
berlain, for example, has not withdrawn his

objection to church establishments; he cannot,

of course, give effect to his opinion so long as

he retains his connection with the L^nionist

Party, which is pledged, as a party, to the de-

fence of two established Churches. On that

question no difficulty has arisen, but, at the

height of its success, the party has been broken

up by the controversy initiated by Mr. Cham-

berlain's attack on "one-sided free trade." As
conceived by its author, the plan of modified

protection has two aspects, socialist and im-

perialist. It aims at securing constant employ-

ment for the British workingman, and at

consolidating home interests with those of the

colonies by means of preferential tariffs. The
plan has been advocated in a series of speeches

which could hardly be excelled for clearness

and force; but the electors are not convinced.

In January 1906 the fiscal question held the

field; and free trade carried all befoie it. The
Unionist Party is left, for the moment, in a

helpless minority : its leaders find comfort in

recalling the precedents of 1841, 1874, and 1886

— the years in which the Conservative party

recovered its ground after an apparently crush-

ing defeat.

The Government in power is supported by

the Whig Liberals and by the Radicals, \Vho

combine Manchester doctrines with modified

socialism as best they can. In former Parlia-

ments, labor members were few, and voted with

the Liberals. They still prefer Liberals to

Unionists, but their support is given in return

for concessions which put a strain on the

Liberal members of the Cabinet. On Irish

questions, the Nationalists vote with Govern-

ment, on the understanding that Mr. Glad-

stone's policy will be revived at an early date;

but where Catholic schools are concerned that

vote is hostile to the educational policy which

commends itself to most Liberals. The LTnion-

ifls' opposition is seriously emliarrassed by dif-

ferences of opinion in regard to free trade.

Amid these currents and cross-currents, the

leader of the moment must steer the best course

he can ; at any moment forces now in conflict

with one another may combine to sweep him
out of his place. We still defer to the notion

that there are two great parties in the State;

but the House of Commons has in fact become
a collection of groups, like the Reichstag or the

Chamber of Deputies.
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THE MECHANISM OF GOVERNMENT.
9. Great Britain— Parliament. The Brit-

ish Parliament has its roots deep in the past.

It has legislated continuously for a period of

more than 600 years, a record unapproached m
the history of the world. It has been developed

by successive stages from the Great Council

of the Norman and Angevin Kings. Much of

its ceremonial dates from Plantagenet times.

The foundations of this procedure are imbedded
in Elizabethan Journals. It holds its sittings

in a royal palace, which, though for the most
part modern in its structure, is venerable in its

associations. The New Palace Yard, through
which members of the House of Commons
hurry to their daily duties, is the yard of the

new palace which William Rufus built, and
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which is still represented by Westminster Hall.

There is scarcely a feature of Parliament which
can be adequately described without long his-

torical explanations.

Parliament consists of the King, the House
of Lords, and the House of Commons, or, as

described in the enacting formula of Acts of

Parliament, the King's most excellent Majesty,

the Lords Spiritual and Temporal, and the

Commons. These are not as is often, but

erroneously, supposed, the three Estates of the

Realm. The clergy, who once counted as a
separate Estate from the Lords and Commons,
have long ceased to do so. The bishops, or
some of them, sit, as Lords Spiritual, in the

House of Lords. The inferior clergy are, for

purposes of representation, merged in the laity,

and represented in the Commons. An image
of the full Parliament, as it existed in Plan-
taijenct times, niav still he seen when the King
in person formally opens Parliament at the

beginning of a session. The King sits on his

throne, attended by his great officers of State.

The benches of the House of Lords are occu-

pied by the Lords Spiritual and Temporal, and
by the peeresses. The judges, summoned as at-

tendants, sit on their woolsacks in the middle.

The Commons, as beseems their hum'ilcr sta-

tion, find such room as they can, in or about the

bar, with their Speaker at their head.

The King, acting on the advice of his Minis-
ters, sununons, prorogues and dissolves Parlia-

ment. He communicates with the two Houses
by speech from the throne, commission, mes-
sage and otherwise. He gives his assent to

Bills by commission. But he does not take part

in, or attend, the deliberations of either House.
Since Charles L attempted to arrest the five

members no King or Queen has been seen in-

side the House of Commons. Charles H.
sought amusement in listening to debates of the

House of Lords, but his example has not been
followed.

The House of Lords consisted at the end
of 1905 of nearly 600 members, including ^

Princes of the Blood Royal. 2 .Archbishops, 22

Dukes, 23 Marquises, 126 Earls, 31 Viscounts,

24 Bishops, 315 Barons, 16 Scottish and 28

Irish representative peers. There are more
than 24 bishops, but there is only room for 24
of them to sit as peers in the House of Lords.

.\ junior hishr.p has to wait, unless he holds

the see of Durham, Winchester, or London.
Representatives of the Scottish and Irish peer-

age arc elected by their peers, Scottish peers for

each Parliament, Irish peers for life. But many
of the peers of Scotland and Ireland are also

peers of the L'nited Kingdom and sit r.s such.

Of the barons a few hold life peerages, as being,

or havin'j been. Lords of appeal; the other Lords
Temporal hold hereditary peerages.

The House of Commons consists of 670
members, 465 for England, 30 for Wales, 72 for

Scotland, and 103 for Ireland. Single-member
constituencies are the general rule, but in a
few cases one constituency returns two mem-
bers. Every male householder who has resided
i:i his constituency for a year, and has paid or
compounded for his rates, is entitled to be reg-
istered, and, when registered, to vote as a par-
liamentary elector for that constituency. This
is the most general franchise, but there are

others, including the occupation of lodgings
rented at iio a year, and the ownership or
occupation of land or buildings of a certain
value. Some of the universities return mem-
bers, elected by their graduates. Women arc
not entitled to the parliamentary franchise. A
proposal to abolish the plural vote, 1. <•. the
right to vote in more than one place, is now
before Parliament. Subject to disqualifications
arising from peerage, holding of office, bank-
ruptcy, and conviction of treason or felony,
every British subject who is of full age is

eligible as a member of the House of Commons.
A peer of the United Kingdom or of Scotland
is not eligible, but a peer of Ireland is eligible

for any but an Irish scat. For instance Lord
Palmerston was an Irish peer. Where a mem-
ber of the House of Commons is described as
a Lord, he is either an Irish peer, or, more
frequently, a commoner holding a courtesy title

as son of a peer. Members of the permanent
civil service, and most judges, are ineligible.

The evidence of election is the return sent
to the Crown Office by the returning officer at
the election. If the validity of an election is

disputed, the question is tried and decided by
election judges appointed by, and from among
members of, the High Court. A member must,
before sitting or voting as such, except in the
election of Speaker, take the oath of allegiance,
or make an al'finnation to the same effect.

The chief alterations in the electoral law
which took place in the 19th century were the
Reform Act of 1832 which abolished pocket
boroughs and enfranchised the middle classes;
the Reform Act of 1867 which, by establishing
household suffrage and introducing the lodger
franchise in boroughs enfranchised the urban
working man, the Ballot .Act, 1872, which intro-
duced secret voting, the Reform .-Kct of 1884,
which enfranchised the rural laborer by extend-
ing household franchise to the counties; and the
Redistribution of Seats Act, 1885, which made
single member constituencies the general rule,

and raised the number of scats to 670.

The two houses hold their sittings in the
Palace of Westminster, which is appropriated
to their use and to the use of the offices con-
nected with them. The chambers in which they
sit are so placed that, if tlie intervening doors
are open, the King's throne at the south end
of the House of Lords is visible from the

Speaker's chair at the north end of the House
of Commons. The House of Comtnons does

not occupy the site of the old Saint Stephen's
Chapel, which was burnt down in 1834, but is

constructed on the same general plan, and does
not provide sitting accommodation, in the body
of the House, for more than about 300 out of

the 670 members. For discomfort of crowding
there is some compensation in ease of hearing;.

The accident that the House of Commons
sits in a narrow room, with benches facing

each other, and not, like most Continental legis-

latures, in a semi-circular space, with seats

arranged like those of a theatre, makes for the

two party system, and against groups shading
into each other.

The duration of a Parliament is limited by
the Septennial Act of George the Fii;st's reign

to seven years, but its existence is always

terminated by dissolution before the expiration
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of that period. The royal proclamation which
dissolves one parliament always summons
another.

There are, or may be, several sessions of the

same Parliament. A session is terminated by
prorogation, which is an act of the Crown, done
on the advice of Ministers. The business of

each session begins with a King's speech, which
announces its programme, and ends with an-
other King's speech, which reviews its proceed-
ings. Each House has the power of adjourn-

ing its sitting from time to time. Thus it ad-

journs from day to day, and always adjourns
for a short recess at Easter and Whitsuntide.

The two Houses usually meet in February and
sit till some time in August, but sometimes
hold a late autumn sitting after an autumn
recess. The time of meeting is practically fixed

by the financial year, which ends on 31 March.
Estimates for the ensuing financial year can-

not well be got ready before February, and
there is certain financial business which must
be got through before the end of March.

Each House has its own staff. The Lord
Chancellor is Speaker of the House of Lords,
and is assisted by a salaried Lord Chairman
of Committees. 'The House has a permanent
clerical staff with the Clerk of Parliaments at

its head. The Gentleman Usher of the Black
Rod, who has a Yeoman Usher to assist him,
summons ihe Commons when their attendance
is required in the House of Lords, and per-

forms certain other functions, mostly cere-

monial.

The Speaker of the House of Commons is

elected by the House from among its own
members for each Parliament. He is the rep-

resentative and spokesman of the House in its

collective capacity (whence his name): he pre-

sides at meetings of the House ; and he de-
clares and interprets its law. He is independ-
ent of party, and his tenure of office is not
affected by a change of ministry. His powers
are more extensive than those of the Speaker
of the House of Lords. He has an official

residence, besides his salary. He is assisted
by a Chairman and Deputy-Chairman of Ways
and Means, who take the chair at meetings of
a committee of the whole House (there are
temporary chairmen also) and who can take the
Speaker's place as Deputy Speaker during his

temporary absence. These are the only mem-
bers of the House who receive salaries as offi-

cials of the House.
The Clerk of the House of Commons is the

head of its clerical staff. The Sergeant-at-Arms
sees to the maintenance of order within the

precincts and to the execution of the orders of
the House, and, as Housekeeper, looks after its

domestic staff and arrangements.
The law of Parliament consists of the rights,

usages, practice and regulations of each House.
It may be classified, from a Benthamic point of
view, as a substantive law of rights and privi-

leges, and an adjective law of procedure; or,

again, as an unwritten customary law to be
gathered from precedents and decisions, and
an enacted law to be found in orders of the
Houses. The substantive law would include
the rules which govern the rights of each
House, or of the individual members of each
House, in their relations to each other, to the

Crown, to the executive and judicial authorities
of the country, and to individuals and bodies
outside Parliament.

The privileges which are formally claimed
by the House of Commons by its Speaker at

the beginning of each Parliament, bulked large
in the 17th century controversies between the
King and Parliament, and were much insisted
on by the Commons of the l8th century, but
in the 20th century have retired mto the back-
ground. The cases in which a member of Par-
liament, as such, can claim any exceptional
privilege or immunity are now few and rare.

The House of Lords is not only a branch of
the legislature but the ultimate court of ap-
peal from the ordinary courts of the United
Kingdom. ( Appeals from the colonies and de-
pendencies and ecclesiastical and certain other
appeals lie 10 the Judicial Committee of the
Privy Council.) It performs its judicial func-
tions exclusively through those of its members
who hold or have held high judicial offices. It
holds its judicial sittings in the morning, and
can sit judicially when the legislature is not
sitting. For legislative and general business,
its sittings begin at 4.15 in the afternoon and,
as a rule, are not of long duration. The cases
in which they extend over the dinner hour are
exceptional. It does not sit on Wednesday or
Saturday.

The House of Commons, when in session,
sits from 2.45 to 11 on Monday, Tuesday, Wed-
nesday and Thursday, and from 12 to s'on Fri-
day. It begins with uncontentious private bills

and other formal business. Questions to JNIini-

sters (which are not put on Fridays), occupy
or may occupy the time till 3.45. As soon as
questions have been disposed of, the public
business of the day begins. Opposed business
is not taken after 11, unless it belongs to a
special "exempted" class, or unless the eleven
o'clock rule is suspended.

The business of the House of Commons is

three-fold, legislative, financial, critical. It
makes laws with the concurrence of the House
of Lords and of the Crown. It imposes taxes
and appropriates revenue. By means of ques-
tions and discussions, it criticizes and controls
the action of the executive.

While a project of law is before cither of
the two Houses it is called a Bill. When it has
received the royal assent it is called an Act.
A bill may be introduced into either House
by a member of that House, When it has been
introduced, it is read a first time and is printed
by order of the House. The stage of first

reading is formal. On the second reading
questions of principle are discussed. If the
second reading is aflirmed, the bill goes to a
committee, wdiich, in the House of (Tommons, is

either a committee of the whole House, or one
ot the standing committees on bills, or a select
committee. In the absence of special order it

goes, under the existing orders, to a committee
of the whole House.

A committee of the whole House is really
the House itself sitting in a less formal man-
ner, presided over by a chairman at the table,
the Speaker's chair being vacant, and freed
from some of the restrictions which attach to
proceedings when the Speaker is in the chair.

The standing committees on bills, of which
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there arc at prcscn;. two, are constituted by the

committee of selection, and are intended to be
microcosms of the whole House. Each of them
consists of not less than 60 members, and the

quorum of each is 20.

A select committee is appointed by the
House, and its members are nominated by the

House itself, or, in some cases, either wholly
or partially by the committee of selection.

The nomination of members by the House is

made in pursuance of arrangements between
the "whips" of the several parties. There may
be joint select committees of the two Houses.
When a bill has gone to a select committee, it

must subsequently pass through a committee of
the whole Mouse, but this is not a case with a
bill sent to a standing committee.

At the committee stage a bill is gone through
clause by clause, and amendments are pro-
posed, discussed, and. if agreed to, ma(le in the
bill. When the consideration of a bill in com-
mittee is concluded, it is reported to the House,
with or without amendments, as the case may
be. On consideration of the report, there is

an opportunity for making further amendments.
The next stage is the third reading. In the

House of Commons this is the fmal stage, and
only verbal amendments can be proposed. In
the House of Lords substantial amendments
can be moved at this stage, and also on the
subsequent question, not put in the House of
Commons "that this bill do pass."

When a bill has been passed by either
House it is sent by message to the other House
to pass through its several stages there. If

the second House amends a bill thus sent to it,

it requests the concurrence of the originating
House in the amendments. Should the two
Houses differ, amendments and counter amend-
ments pass to and fro until an agreement is

arrived at. But if no agreement can be ar-
ranged, the bill drops. If a public bill is not
either passed or withdrawn in the course of a
session, it lapses at the end of the session.

The final stage of a bill is the royal assent,
which is given, by commission, in the House
of Lords, in the presence of representatives of
both Houses. As the King can only act on the
advice of his Ministers, who presumably com-
mand a majority in one of the two Houses, the
royal assent to a bill is now given as a matter
of course. The last instance of refusal was in
the reign of Queen Anne.
A distinction is drawn between public hills,

the object of which is to alter the general law,
and private bills, the object of which is to alter

the law relating to some particular locality, or
to confer rights on or relieve from liability

some particular person or body of persons.
The procedure on private bills differs materi-
ally from that on public bills, and is governed
by a different set of standing orders.

Every private bill goes, after second read-
ing, to a small committee, before whom, if the
bill is opposed, witnesses are called and coun-
sel heard. The proceedings before these com-
mittees are quasi-judicial in their nature.
Many things which used to be done by private
bills, are now done by provisional orders, which
are made by a public department, after local
enquiry, and when made, are confirmed by
provisional order confirmation bills, to which

they are scheduled. Sometimes, to prevent
hardships, the proceedings on a private bill are
continued, by special order, to another session.

The right of granting money in Parliament
belongs exclusively to the House of Commons.
Ihe House of Lords assents to, and may reject,
a grant of money, but cannot initiate or alter a
grant.

The right of the House of Commons to
grant or raise money is subject to two import-
ant restrictions. It cannot vote money except
in pursuance of a request from the Crown. It

cannot impose or increase a tax unless the tax
or its increase is declared by the constitutional
advisers of the Crown to be necessary for the
public service.

The demand by the Crown for the grant of
money for the service of each financial year is

rnadc in the speech from the throne at the be-
ginning of each session. As soon as practicable
afterward estimates are presented to the
House showing the amount which will be re-
quired for the public service. Supplementary
financial estimates for the current financial
year are also, if necessary, presented. The
ordinary annual estimates are presented in
three parts or divisions, each comprising one
of the three branches of the public service,
namely, the navy, the armj% and the civil ser-

vice. Each estimate contains first, an esti-

mate of the total grant thereby demanded, and,
then, a statement of the detailed expenditure
under each grant, divided into subheads or
items. For the purpose of considering these
estimates, and voting the money required, the
House resolves itself, at the beginning of each
session, into a committee of the whole House,
which is called the committee of supply. Not
less than 20 days must be allotted in each ses-

sion for the sittings of this committee. Votes
which have not been previously considered and
disposed of by the committee are passed en bloc
at the end of the session. When the resolutions
for the votes have been passed by the committee
they are reported to and confirmed (technically
"agreed to") by resolution of the House.
Resolutions authorizing the grant out of the
Consolidated Fund of the money required to
make good the supply voted in committee of
supply are passed by another committee of the
whole House, called the committee of ways
and means, and are also confirmed by resolu-
tions of the House. And these resolutions are
finally confirmed by one or more Acts of Par-
liament called Consolidated Fund Acts, and by
the annual .Appropriation Act which is passed
when the supply for the year has been dis-

posed of. Before the end of each financial

year, a vote on account is always necessary to
supply the current expenses of the civil ser-
vice during the next financial year, and, for a
similar reason, a sufficient amount of money
must also be voted for the Navy and Army, in
whose case there is greater facility for trans-
ferring money provisionally from one vote to
another. A Consolidated Fund .Act confirm-
ing these votes must also be passed before the
end of the financial year, 1. c. before March
31. It follows from the principles laid down
above, that the committee of supply and the
House can reduce, but cannot increase, a grant
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asked for by the estimates. Xor can they aher

its destination.

Once a year the Chancellor of Exchequer,
in committee of ways and means, makes his

annual budget statement, reviewing the revenue

and expenditure of the past financial year,

estimating the revenue and expenditure for the

next financial year, and proposing such in-

creases or remissions of taxation as arc in his

opinion required for, or justified by, the posi-

tion. These proposals are embodied in resolu-

tions which, when passed by the committee of

ways and means, and agreed to by the House,
are confirmed by an Act of Parliament, called

the Finance Act of the year. Here again the

House and its committee can dissent from, or

reduce, a proposed tax, but cannot impose or

increase a tax.

Under the Cabinet system the executive

government is dependent on the support of

Parliament, and, in particular, of the House of

Commons. The King appoints a Prime Min-
ister who can command a majority in that

House. The Prime Minister selects the mem-
bers of his Cabinet, and the holders of minor
political offices, from among those of his fol-

lowers who have, or are likely to have, seats

in one of the two Houses. The Ministry as a
whole, and each Minister separately, is respon-

sible to Parliament, and particularly to the
House that supplies the money without which
government cannot be carried on. If a Min-
istry cannot retain the confidence of that House
the Prime Minister must either resign or appeal

_to the country by a dissolution of Parliament.
The control of the House of Commons over

the executive Government can be exercised,

not only by withholding assent to the legisla-

tive and financial proposals of the Government,
but in various other ways. Thus it can obtain

information as to the proceedings of the Gov-
ernment by means of questions and of orders
for the production of documents.

Any member has the right to address a
question to any Minister of the Crown, being
also a member of the House, about the public

affairs with which he is officially connected, or
a matter of administration for which he is re-

sponsible. The proper object of such a ques-
tion is to obtain information on a matter of
fact within the special cognizance of the Min-
ister, and the rules and practice of the House
limit the right to ask questions so as to con-
fine them to this object. Except in special

cases, notice of any such question must appear
on the notice paper at least one day before the
answer is to be given. If a member wishes
his question to be answered orally, he marks it

with an asterisk, and a time is set apart at the
beginning of each afternoon sitting for the
answering of such questions. Debate is not
allowed during this period, but an unsatisfac-
tory answer may, if the matter is of sufficient

urgency and importance, give rise to a motion
for adjournment, so as to provide opportunity
for discussion at a later period of the day.

The House can, on the motion of any mem-
ber, obtain returns supplying such information
on matters of public importance as is obtain-

able through departments of the Government.
A motion for a return may be opposed on
grounds of public policy, such as that the dis-

closure of the information sought is not for
the public interest, or that its supply would in-

volve unreasonable labor and expense, but
much information thus sought is periodically

supplied in the form of "unopposed returns."

The Government can also, and frequently does,

on its own initiative, lay papers before the
House. Such papers are known as "Command
Papers." These returns and papers, together
with the returns presented in pursuance of
directions contained in .Acts of Parliament, and
the Reports of Parliamentary Committees and
of Royal Commissions, make up the formidable
mass of official literature popularly known as
"Blue Books.*

But the principal opportunity for criticising

the administrative action of the Government
is afforded by the discussions in committee of
supply, for which, as has been stated above, a
minimum number of days must be set aside in

each session. On the old principle that redress
of grievances should precede the grant of

supply, the action of each Minister and of the
departments and officers over whom he has
control, can be discussed on the vote for the

branch of expenditure concerned. As has been
seen, the House can reduce but cannot increase

expenditure proposed by the Crown, and there-
fore any complaint made in committee of
supply must be based on a motion for reduc-
tion of a vote, even, paradoxical as it may
seem, though it be a complaint of insufficient

expenditure. Other opportunities for criti-

cising the action of the Government and rais-

ing questions of public policy are supplied by
the debate, at the beginning of each session, on
the address in reply to the speech from the

throne, by debate on motions which must be
made when the House first goes into com-
mittee of supply on the na\y, army, and
civil service estimates respectively, by the

evening sittings appropriated to the discussion

of private members' motions, b)' the second
and third reading stages of the Consolidated
Fund Bills and the Appropriation Bill, and by
the motions which have to be made for the ad-
journment of the House over a recess.

A full account of parliamentarv' procedure
would be impossible here. Some points have
been touched on above, a few others may be
briefly noted.

Each House has power to make its own
orders, supplementing or modifying its cus-

tomary rules of practice. A standing order
continues in force until repealed. Other orders

may be made for a particular session, for a
more limited period, or for a particular oc-
casion.

In the House of Commons any question of
the law or practice of the House is decided, as
a point of order, by the Speaker, or, in com-
mittee, by the chairman.

In the House of Commons, government
business has precedence at most sittings, and
Thursdays are usually devoted to committee
of supply. Private members' bills have pre-

cedence on Fridays, and private members'
motions have precedence, during part of the

session, between 8.15 and 11 on the evenings of
Tuesday and Wednesday.

The quorum of the House of Commons, and
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of a committee of the whole House, is ^o. (In

the House of Lords the quorum is 3.)

A matter requiring the decision of the

House or of a committee is decided by means
of a question put from the chair on a motion
proposed by a member.

If the opinion of the Speaker or chairman
as to the decision of a question is challenged,

he allows two minutes to elapse, in order to

enable members to assemble, and then puts

the question again. If his opinion is again

challenged he directs the Ayes to go to the

right and the Noes to the left, and appoints two
tellers for each. The Ayes and Noes then pass

through their respective division lobbies, on
each side of the House, their names are taken

down by the division clerks, and they are

counted by the tellers, who announce the re-

sult at the table of the House.
If a debate on a question is unduly pro-

tracted, it can be terminated by means of what
is called the closure, the procedure on which is

as follows : A member rising in his place may
claim to move "That the question be now put."

and, unless it appears to the chair that the

motion is an abuse of the rules of the House,
or an infringement of the rights of the House,
this preliminary question must be put forth-

with, and, if it is carried, the main question is

put forthwith and decided without amendment
or debate. But a motion for the closure can-

not be made unless the Speaker or the chair-

man of ways and means (or, in certain cases,

his deputy) is in the chair, and is not carried

unless it appears on a division that not less

than 100 members voted in its support. The
result is to leave to the chair discretion as to

the time and circumstances in which closure

should, with propriety, be granted.

The Speaker and chairman are also clothed

with powers for checking irrelevance, prolixity,

repetition and obstruction, for preventing the

abuse of dilatory motions, and for maintaining

order and decorum. If a member is guilty of

grossly disorderly conduct, the Speaker or the

chairman of a committee of the whole House
can order him to withdraw from the House.
If a member disregards the authority of the

chair, or abuses the rules of the House by per-

sistently and wilfully obstructing its business,

he can be "named" for the offence by the

Speaker or by the chairman of a committee of

the whole House, and the House can, on
motion made, make an order suspending him
from the service of the House for the rest of

the session. Orders of this kind, when made
by the House, or by the Speaker or chairman,
are enforced if necessary by the sergeant-at-

arms with such assistance as may be required.

In the case of grave disorder arising in the

House, the Speaker may, if he thinks it neces-

sary, adjourn the House without question put,

or suspend the sitting.

The Parliament at Westminster is not only

the oldest, but the mother of all existing Par-

liaments. Those who framed the constitution

of the United States took the British constitu-

tion as their model, but studied it through the

spectacles of Montesquieu, and thus brought
about that separation between the executive

and the legislative powers which makes such

an essential difference bttv.ccn the British

House of Commons and the American Con-
gress. English Parliamentary procedure has
made the tour of the world. The rules adopted
by the French assembly after the Restoration
were based on a sketch of English parliament-
ary procedure supplied to Mirabeau by Dumoiit.
The influence of English practice, derived
cither directly or through the medium of
P'rance, can be traced in the procedure of all

Continental legislatures. Thomas Jefferson,

when President of the United States, drew up
for the use of Congress a manual consisting

largely of extracts from English parliamentary
precedents, and Jefferson's Manual is still an
authoritative work. Every legislature of a

British Colony conforms to the rules, forms,
usages and practices of the British House of
Commons, except so far as they have been
locally modified. Of all parliamentary institu-

tions throughout the world the Parliament at

Westminster remains the archetype.

Bibliography.— Sir Erskinc May's 'Parlia-

mentary Practice' (loth ed., 1893, new edition

in progress) ; 'Manual of Procedure of the

Public Business of the House of Commons,'
prepared by the Clerk of the House for the
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1897) ; Dicey 'The Law of the Constitution' ;

Todd (.Mpheus) 'Parliamentary Government
in England' (2d ed., 1887-89, out of print);

Do. abridged and revised Ijy Sir Spencer Wal-
pole (London 1892, a very useful abridgement
of Todd's work) ; Ilbert (Sir Courtenay)
'Legislative Methods and Forms' (Oxford
IQOI ) : Courtney (Lord, formerly Rt. Hon.
Leonard) 'The Working Constitution of the
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ney) 'The Governance of England' (London
1904). For the early history of Parliamentary
procedure consult Stubbs 'Constitutional His-
tory of England' (csp. ch. xx). For Parlia-

mentary procedure before the Reform Act of
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of (Tommons' (Cambridge 1903). The fullest
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(Leipzi.g 1905). For documents illustrating the
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CouRTEXAY Ilbert.

Clerk of the House of Commons.

10. Great Britain — Crown and Cabinet.

The crown is a chattel, and is kept in the Tower
of London. But the genius of the British race,

striving uncon-sciously toward the expression

of national unity and permanence, has come to

personify it as a power, which, though neces-

sarily wielded bv or in the name of an indi-

vidual ruler, exists independently of the lives

of kings and queens. The materials of which
the crown is composed will outlast the lives of

many rulers. Whilst they are mortal, is it not,

in the strictest sense, immortal?



GREAT BRITAIN— CROWN AND CABINET

The late Dr. Hearn pointed out, in his ad-
mirable work entitled ^The Government of Eng-
land,' that, in spite of the progress toward
democracy of the 19th century, the British Con-
stitution remained, in a very real sense, a mon-
archy. Xot only is it stiil true that, as regards
all foreign com.munities, the Empire ;s repre-
sented by the monarch alone, and that it would
be a gross breach of political etiquette for any
person or body to attem.pt to open up any other

channel cf o.iicial communication with a foreign
community, but it is equally true, that every in-

ternal act of State— legislative, executive, or
judicial— both in the United Kingdom and in

the dominions beyond the narrow seas, is done
in the name of the monarch, and that no such
act can be ultra tires, it is cf the essence of
the British conception of State sovereignty that
the monarch is incapable of committing legal

ViTOng.

This apparerKiy Oriental dogma is, however,
balanced by the equally fundamental doctrine,
that for every political act cf the monarch there
is an apprcpriate agent, and that such agent acts

at his peril, in some cases, the peril is remote
and uncertain ; in others it is prompt and defi-

nite. The Parliament which advises bad legis-

lation is amenable only to the judgment of the
electors expressed at the polls, ihe judge who
abuses his cfEce. though he may be dismissed
by the monarch for actual illegality, is amenable,
so far as_ the citizen is concerned, only to the
vote of I'arliament. But the executive official

who breaks the law is liable to an action in the
ordinary courts by the humblest citizen whom
he has injured; and his plea of "superior or-
ders," though it may involve the superior also
in liability, will not absolve the actual delin-

quent. And thus, inasmuch as, in the enormous
complexity of State action, it is hardly possible
for the personal act of the monarch to reach
the individual except through the hands of some
intermediary, the subject is rarely without re-
dress. Even the House of Lords, the greatest
anomaly in the Constitution, can be made to
feel the pressure of public opinion.

The Indel'Ciidcnce of Ministers.— The natu-
ral consequence of this fundamental principle of
the responsibility of the Crown agent is the in-
dependence of the agent toward the Crown.
Historically speaking, the claim of independence
was first put forward by the judiciary, whose
members, though for centuries both in law and
in fact the servants of the monarch, liable to
dismissal at pleasure, succeeded, before the end
of the Middle .^ges, in banishing the king from
his own law courts, and in acting as an inde-
pendent department of State. Down to the end
of the l/th century, their success varied with
the political balance of power : but it was as-
sured, soon after the Revolution, by the Act of
Settlement, which, in fact, made the judges in-

dependent of the Crown, though still, techni-
cally, liable to dismissal for actual misconduct.

Meanwhile, Parliament, a later institution
than the courts of law, had, by a series of strug-
gles which have made it famous in the world's
history, succeeded, not merely in emancipating
itself from the control of the monarch, but in
establishing itself as an essential part of the
national government. The history of these
struggles is told elsewhere.

Here it is sufficient to remember that, on
his restoration to the throne, Charles II.

realized that Parliament could be cajoled, but
could no longer be bullied. Even the enthusi-
astic loyalty of the Restoration Parliaments
would not tolerate violence, though it fell a
somewhat easy prey to the more sinister in-
fluence of corruption.

The Executive v.as much longer in securing
its independence. Down to the Revolution, the
holders cf executive offices were, in fact as well
as name, "His Majesty's servants." Outside
legislation and judicature, the personal will of
the king directed the policy of the country, sub-
ject only to the indirect check of a refusal by
the House of Ccm.mona tc grant supplies. But,
with the accession of a foreign ruler, in the per-
son of William III., and a renewal of the for-
eign element with the accession of the Hous; cf
Brunswick, affairs rapidly changed. William
was absorbed in great foreign schemes, and l?ft

home affairs to his Ministers. Anne was
lethargic, and ir.dififerent to matters which did
not concern her personal comfort or the interests
01 the Church. George I. knew no English, and
soon ceased to attend meetings of the Council,
except purely formal ;r.eetings where his pres-
ence was absolutely essential. Thus the real
control cf attairs passed into the hands of the
great officials of State.

At this point there w-as a real danger (not
sufficiently appreciated by English historians)
that the government of England would become
a bureaucracy. each_ department in effect the
private preserve of its chief, pursuing its way
regardless of, or even in opposition to, the other
departments, and intriguing for power and
privilege. From this danger the country was
saved by the peculiarities of the political situa-
tion, and by the financial power, based on long
established tradition, of the House of Com-
n.o..:..

Ministers and the House of Commons.—
During the first half of the l8th century, the
dominating feature of the political situation

was the possibility of a Jacobite restoration. So
long as the throne was occupied by a daughter
of James II., or even by the husband of one of
those daughters, the country accepted the Revo-
lution settlement with acquiescence, if not with

.

enthusiasm. But. when it became clear that .^nne
would die childless, the hopes of the Jacobites
revived. It was with difficulty that the Queen
herself had been brought to accept the scheme
of the Act of Settlement of 1700, by which the
succession to the throne, on the failure of her
issue, had been settled on the Princess Sophia
of Hanover, the granddaughter in the female
line of James I. The politically useful legend,
that the "Old Pretender" ( the son born to

James II. on the eve of his flight) was a sup-
posititious child, had long been exploded ; the
child himself, now a young man of winning
personality, was prepared, at Anne's death to
vindicate tlie claim which had passed to him
on the death of his father; and the Queen was
believed to sympathize fully with his ambitions.
The House of Hanover was regarded as a mere
stalking-horse for the ambitions of the Whig
statesmen : and the first two of its princes to

occupy the throne of Great Britain and Ireland
were looked upon by the mass of the people as
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foreigners. In 1715, and again in 1745, the fate

of the throne trembled in the balance.

Thus the Ministers of George 1. and George
II. carried their lives, or at least their fortunes,

in their hands. A Jacobite restoration meant,

at the very least, banishment and confiscation

for them, if not something worse. They could

not atTord to run unnecessary risks.

There can be little doubt that the Whig
leaders would have been glad, in spite of their

constitutional principles, to dispense with the

presence of Parliament during these troubled

years, .\part from the possibility— the proba-

bility ^— that it might result in an accession of

strength to the Jacobites in the House of Com-
mons, there was always the fear that the

license of a General Election would be made
the cover of a Jacobite foii/i de main. This
fear is shown by the striking step taken soon
after the accession of George I.; when the

Parliament, at the urgent instigation of Minis-
ters, prolonged the term of existence, not merely
of its successors, but of itself, from three to

seven years, by the Septennial Act of 1716.

Fortunately, however, it was not possible for

the Whig leaders to dispense with the assistance

of Parliament; and this for the good old reason
which had for so long been the sheet-anchor of

Parliament in its struggle for power. In spile

of the large hereditary revenue settled upon the

Crown at the Restoration, and the rich inherit-

ance of the Crown lands, George I. and George
II., like their predecessors, continually needed
money : and the only stable source of monev was
a vote of the House of Commons. The chief

secret of Walpole's favor at Court, as well as

of his ascendancy over his colleagues, was the
power w'hich he possessed of securing this vote.

For the tirst time in the history of England, the
power of the E.xecutive depended, openly though
not officially, on the fluctuating moods of the

representative House.
Gradually, then, by the teaching of events,

the Ministers of George I. and Georee II. began
to realize the conditions upon which Cabinet
government depends for its success. It was
necessary, if they were to prevent the commis-
sion of blunders which might bring down the
dynasty and its supporters in one common ruin,

that they should, in fact, control the action of
the king. To secure this control, naturally very
distasteful to monarchs brought up in the abso-
lutist traditions of mcdiseval Germany, it was
necessary that they should (under forms of
deferential politeness) be able both to coerce
and to bribe the occupant of the throne. So
long as they acted as individuals, the former
object was unattainable; for both George I. and
George II. were quite shrewd enough to be able

to play off one rival against another. But a
threat of resignation by all his Ministers at

once was more than a foreign ruler, ignorant
of the temper of his subjects and of the ma-
chinery of government, could safely disregard.

Equally was it desirable, if not essential, that

Ministers, if they desired to bribe the king,

should act together. For the means of bribery
were only to be obtained from the House of
Commons ; and that House, thoueh it doubtless
regarded this new harmony of Ministers with
deep suspicion, found it more difficult to refuse
supplies demanded by the unanimous voice of
the Government, than when it could plead as

an answer to the demands of one Minister, that
his colleagues differed from hmi as to the wis-
dom of his plans. Thus gradually, from no
very honorable motives, but as a mere counsel
of expediency, Ministers acquired the habit of
talking over their plans together ; and the rival,

and often openly quarrelling Ministers of
William III. and Anne, were replaced by the
Cabinets of George I. and his son. No doubt
the unanimity, such as it was, was mainly super-
ticial ; but, for all that, in a matter wherein ap-
pearances counted for much, it was important.

The Modern Cabinet.—So much it seemed
necessary to say to account for the appearance
in English politics of a phenomenon so remark-
able as the Cabinet, and so difficult to refer, for
an explanation of its origin, to any particular
crisis or any official document. Indeed one of
the most striking features of the Cabinet system
is its wholly informal character— a feature
which adds both to its utility and to its interest

as an object of study. It is natural, no doubt,
that no one but those who have taken part in

its proceedings should be able to speak authori-
tatively of the details of the working of a
great political organ. But it is none the less

curious that, until the appearance of the
masterly essay of Bagehot, entitled "The Eng-
lish Constitution,* in 1867, even the general out-
lines of the system by which they had in fact

been governed for upwards of a century should
have been unfamiliar to a people so keenly
interested in politics as the British. And yet
that such was the case is shown by the almost
ludicrous difficulties experienced by the self-

governing colonies of Australia, when, in the
50's, they endeavored to introduce it into their
new Constitutions.

But here we must leave the historical

method, passing by the vigorous but unsuccess-
ful attempt of George III. to overturn a system
which he thoroughly disliked, the brilliant new
development introduced by Pitt in his gallant

struggle against the coalition of Fox and Xorth
in 1784, tlie remonstrance made by Queen Vic-
toria against the application of its principles to

the famous "Bed-chamber" question in 1839,
and the more successful vindication of her
rights by the same monarch against Lord
Palmerston in 1850. Let us make some attempt
to enumerate the essential features of the system
as it exists to-day.

Its Executive Character,— The first point to

notice is. that the Cabinet is not a mere council
of political experts, but a body of working ad-
ministrators. With one or two exceptions,

each of its members is actually responsible to

Crown and Parliament for the conduct of some
department of State. It is true that he is,

almost invariably, chosen rather for his general
political importance than for his skill in the

affairs of his department, i. e. an office is found
for him because his presence in the Cabinet is

desirable. But, none the less, the official char-

acter of its members gives the Cabinet a power
which no mere advisory council could ever
exert. Not only is the Cabinet aware of the

awkward secrets of public business, and the

practical difficulties of carrying out any line

of policy, it is its own executor; for, except in

the improbable case of disloyalty to his col-

leagues, the Minister to whose department the

carrying out of that policy belongs, at once in-
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sists upon its adoption by his subordinates, the
officials of his department.

lis Parliamentary Influence.— In the second
place, and still more important, the Cabinet
wields vast Parliamentary influence. In effect,

its members are invariably members of Parlia-

ment, though, legally speaking, no one of them
need be; and most of them are men of com-
manding personal ueiglit in the House of Com-
mons. We have seen how the necessity of

conciliating Parliament was forced upon the

Ministers of George I. and George II. It is now
fairly well understood that the influence exer-

cised by those Ministers was obtained by means
not the most creditable. But the death-blow to

Parliamentary corruption, already checked by
the Place Act of 1742, was dealt when Pitt ap-

pealed from the House of Commons to the

country in 1784; and the couf' de grace was
given by the Reform Act of 1832. Since that

date, the place of the old sinister influence of the

"spoils" has been taken by the organization of
the party system (see Political Parties) ; and
the substitution of examination for patronage, in

the vast mass of appointments to the permanent
Civil Service, has rendered the workuig of the

party system comparatively pure. For the most
part, ^Ministers control Parliament by the sup-

port of followers who honestly believe their

policy to be good, or, at least, the best available;

and such corruption as exists is confined to the

polling booths.

Tlie Escape of 170}.— One of the most
curious facts in the whole history of the Cabinet
is that this control of Parliament by Ministers
was very nearly becoming, so far at least as the

House of Commons was concerned, a legal im-
possibility. The Act of Settlement of 1700 (so

often alluded to) contained a clause expressly
excluding from the representative House all

holders of office under the Crown. This part

of the Act, however, was not intended to take
effect until the accession of the House of Han-
over ; and, before that date, it had been repealed
by another .''LCt of the year 1705. But neither
the statesmen of 1700 nor those of 1705 appear
to have had any idea of the importance of the

question.

Dependence of the Cabinet on the House of
Commons.— Cut it is of the first importance to

remember that the influence of the Cabinet on
Parliament is at least counter-balanced by the
influence of Parliament on the Cabinet. Apart
from the general attitude of the House of Com-
mons toward Ministers, which is, of course,
vital, the opportunities which occur in both
Houses for criticising every action of the
Executive are of daily occurrence during the

session of Parliament. In fact, one of the chief
cares of the Prime Minister in forming his

Cabinet is to provide acceptable champions of
its acts in either House. It is a constitutional
maxim, that every Department must be repre-
sented in both Houses, so that there may always
be present some responsible Minister to ex-
plain and give information upon any point of
administration which any member of either
House may choose to raise. This explanation
and information are_ rendered chiefly in the form
of answers to questions of which due notice has
been given; and a glance at the Question-Paper
for any day will reveal the vast and detailed
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mass of information which Ministers must be
prepared to supply to Parliament. A Minister
can, of course, plead "reasons of State" for
withholding information. But such a plea is

apt to provoke suspicion; and if, for that or any
other reason, the reply of a Minister is not
considered satisfactory, further steps can be
taken (such as a motion for adjournment, a
proposal to reduce the Estimates, or even a vote
of want of confidence), in order to impress upon
a Cabinet the error of its w.ays. The discus-
sion on the Budget is the grand opportunity for
criticism of the Executive by Parliament ; and.
though the power is sometimes abused, it can-
not be denied that the constant liability of
Ministers to justify their conduct in Parliament
is one of the most valuable principles of the
Cabinet system.

But the essential character of that feature
of the Cabinet system which we are now dis-
cussing, is best proved by the unquestioned rule
of constitutional custom : that a Cabinet de-
feated on an actual vote in the House of Com-
mons must instantly either resign or persuade
the king to dissolve Parliament. The former
alternative, established by the resignation of
Walpole in 1742. on the apparently irrelevant
question of the Chippenham election, was long
thought to be the inevitable sequel of defeat in

the House of Commons. But Pitt, in 1784,
added the second alternative, with striking suc-
cess. Whether the king is bound to grant a
dissolution upon the request of a Cabinet, is a
delicate question which is said to turn on the
point whether the Cabinet v.as in office when
the previous General Election occurred. If so,
the country has pronounced its opinion ; and
the Cabinet is not entitled to a second verdict.
Probably, however, the true doctrine is, that if

there is any reasonable probability of the Cabi-
net securing a majority in the country, it is en-
titled to a dissolution. Needless to say. if the
verdict of the polls is against it, the Ministry at
once resigns, as Gladstone's Government did in

1874, and Lord Beaconsfield's in 1880. It may
be incidentally remarked, that the fall of the
Cabinet results in the resignation of about 30
other high officials, e. g. the law officers, the
under-secretaries of State and the chief house-
hold officials, who. though not members of the
Cabinet, are more or less in its confidence, and
are, in contrast to the permanent officials of the
civil service, "liable to retire from office on
political grounds." These removable officials,

together with the Cabinet, constitute the
"Government" or "Ministry."

Informal Character of the Cabinet.— The
third cardinal principle of the Cabinet system
is its completely informal character.

' The
Cabinet is indifferently described as a commit-
tee of Parliament and a committee of the
Privy Council ; but. in law it is neither. It is
true that in each House of Parliament there is

a Ministerial (not a Cabinet) bench: and that,
in the House of Commons, the C?binet wields
a^ great and growing control over business.
None the less, it is undoubted that its members
sit by virtue of their membership of the House,
and not by virtue of their offices, and that the
measures which they propose, though commonly
called "Government measures," are, with the
exception of financial proposals, technicallv
brought forward in their capacity of influential
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members of the Mouse, and not as Crown
officials. Even the King's Speech, though un-
questionably drawn up by the Cabinet, is de-

livered in the House of Lords by the King
himself or by special commissioners; while in

the Commons it is read by the Speaker, who is

not a Government official.

On its executive side, the Cabinet is equally
informal. Its members are always made mem-
bers of the Privy Council, in order that the

oath of secrecy may be administered to them.
But, as a body, it has no legal existence. It is

never constituted by Order in Council, the
Clerk of the Council is not present at its meet-
ings, no minute or record of its proccediuL's is

made, no decrees or orders are issued in its

name, and it is never alluded to in Acts of Par-
liament, though the phrase "Responsil)le Minis-
ter of the Crown" is once or twice to be found
in the Statute-P>ook. The various departments,
such as the .\dmiralty and Treasury Boards,
have, by tradition or statute, certain limited

powers of issuing orders and regulations; but,

in the vast majority of cases, the deliberations

of the Cabinet aonear in the guise of Orders in

Council. !. e. commands of the King, issued by
the advice of the Privy Council, or in the form
of simple executive acts of the Crown, signified

through the appropriate Minister. Roth these

classes of acts always receive the personal ap-
proval of the King, in whose name they are
done, though the approval of the Privy Council
is a pure formality.

The Uiiily of the Cabinet.— Fourthlv. the

unity of the Cabinet is expressed by the Prime
Minister, though it is only within a very short

time (January 1906) that the existence of the

working head of the Ministrv has been for-

mally recognized, and that only by a place in

the official Table of Precedence. No Prime
Minister's department exists, though the Esti-

mates have recently provided for two or three

private secretaries. Like his colleagues, tlie

Prime Minister is simply the holder of an ex-

ecutive post, though it is usual to appoint him
to a well-paid sinecure, in order that he may
have time to devote to the general policy of the

Government. But even this practice is very
recent. Walpolc, who really created the posi-

tion of Prime Minister, always declined to as-

sume the designation ; and the fiction was long
maintained by the unwise practice of charging
the holder of the position with the actual cares

of a working department, such as the Foreign
Office or the Exchequer.

And, even now, the precise relations between
the Prime Minister and the Cabinet as a whole
depend more upon the nice balance of circum-
stances than upon any well-defined tradition.

The fact that the Prime Minister has been
charged with the formation of the Ministry, a

fact which in itself is usually (though not al-

ways) a consequence of his election as leader
of his party whilst in Opposition, necessarily

gives him a strong position with regard to his

colleagues, who are, in a sense, his nominees.
This advantage is strengthened by the rule that

the collective decisions of the Cabinet are

always communicated to the King by his

mouth, whilst his prominence in the public eye
tends also in the same direction. But the de-
sirability of including in a Ministry the ablest

and most popular members of the party, the
desire of avoiding any appearance of schism in

the ranks of the (jovernment, and the almost
unfettered discretion conceded to individual
Ministers in the administration of their own
departments, upon the business of which tliey

connnunicate directly witli the King, all com-
bine to prevent the leadership of the Prime
Minister, in normal circumstances, solidifying

into actual control. Whether this result is de-
sirable or not, may be regarded as an open
question. On the one hand, a weak Prime
ilinister is said to imply a weak Cabinet; and
the moral is pointed by a reference to the his-

tory of the recent Balfour Government. On
the otlier, a Prime Minister of overpowering
strength is not witho.t his drawbacks. It is

often said, for example, that the Liberal Party
was driven into its long exile in 1895, because,,

in the later days of Iiis leadership, none of his-

colleagues was "able to stand up to Mr. G."
Tlie Position of the C>oi<.iii.— In concluding

this brief sketch of the working of the Cabinet
system, it may be well to anticipate a criticism

which every succinct account of the workmg of

British politics is likely to raise in the mind of

a reader not himself personally familiar with its

atmosphere. A foreign observer may well be
expected to say, though it would hardly ever
occur to a Briton to say: "What then is the

use of the King, if he is merely the mouthpiece
of his Ministers; if, except on the rarest occa-
sions, he is bound to accept the advice tendered
to him by his constitutional advisers? Does it

not rcallv seem as though the famous proposal
for a 'cast-iron king' would fit the present
British Constitution'"'

The first answer to this criticism is the re-

minder that, though politics are an important
side of public life in the British Empire, they
do not by any means exhaust its interests. And
the occupant of the throne is by no means con-
fined to the sphere of politics. As the head of
society, as the patron of religious, charitable,

and scientific enterprises, as the cncouragcr of
art and sport, as the focus of that .spectacular

world which, even to the phlegmatic Briton, is-

no small share of his existence, the opportuni-
ties of the monarch are unlimited, and his per-

sonal discretion unfettered. To secure the
presence of the King at any function, is to place

success beyond the range of doubt. For the

King to take a personal interest in the prosper-

ity of a pul)lic enterprise, is the surest guaran-
tee of its popularity. The recently organized
King's Hospital Fund is but one of countless

examples of this truth. And with all these mat-
ters the Cabinet has no concern.

But, even in the realm of politics, the King
is very far from being the mere figure-head

which superficial observers have sometimes
supposed. It is true that the splendid service

which the Kinrr renders to the State as the

embodiment and symbol of the unitv and per-

manence of a world-wide empire is, perhaps, the
greatest of all the functions of the Crown; and.
it may be adiled, there can hardly be any posi-

tion more truly splendid, more worthy of the
highest powers, more capable of being used as

an instrument of good. Its singular value is

that, while it affords scope for the powers of

genius, the position is capable of being reason-

ably well filled by any man or woman of mod-
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erate ability and first-rate training, while even

an unworthy holder cannot do very much
harm in it. In other words, it is a position

singularly well suited to an hereditary mon-
arch.

And it would be a great mistake to assume
that, even in the realm of politics, the function

of the monarch is confined to the outward
show of things, and has no place behind the

scenes, where the real fates cf nations are de-

cided. Eagehot. in his work before referred to,

has summarized, with his usual justice, the

political rights to which a constitutional mon-
arch, in a system like the British, is entitled.

He has "the right to be consulted, the right to

encourage, the right to warn." .^nd. as the

same writer very truly remarks, such rights, in

the hands of a monarch of sense and sagacity,

and it may be added, of experience, are singu-

larly effective. In modern conditions, the air of

a Court is by no means so fatal to width of

outlook and knowledge of the world as in the

days before the popular press and facile travel-

ing. The late Queen Victoria, for example, was
learning politics by instinct when many of her

future Ministers were absorbed in the sports of

youth or the narrow cares of professional life.

\Vords of warning or encouragment must have

fallen with singular force from her lips upon
the ears of men upon whom rested the tre-

mendous responsibilities of empire ; while the

completeness with which she could enforce her

undoubted constitutional i-ights was shown in

the famous letter in which she consigned Lord
Palmcrston to temporary oblivion in 1S50. On
that occasion Her Majesty simply insisted upon
her undoubted ri'^ht to be distinctly informed of

every event, in contemplation or progress, which
might result in an act of the Crown, "in order

that she may as distinctly know to what she is

giving her royal sanction."

Of late years suggestions have from time to

time been made to the effect that the occupant
of the throne should take a more personal and
ostentatious part in the details of government.
These suggestions not only savor of the politi-

cal backwater, but they are singularly ill-advised

in the interests of the monarchy. Britons feel

so keenly upon political matters, that any one,

however exalted, who takes part in controversial

or debatable matters, inevitablv meets with
hostile criticism and periods of unpopularity.

From such untow-ard accidents the Crown is

entirely saved by virtue of its present unique
position. Even where, as during the last two or

three years of the Balfour Ministry, the policy

of the Government was unpopular with the ma-
jority of the community, no one dreamed of

blaming the King, for everyone assumed that

he had notliing to do with it. How different

was the attitude of the country to George III.

during the long period in which he strove to

restore the older type of monarchy. But per-
haps the most complete testimony to the success
of the present system, so far as the Crown is

concerned, is the fact that republicanism, even as

an academic ideal, has practically ceased to e.xist

in the British Empire. Among all the schemes
of political reform which are from time to time
mooted, no one ever contemplates the disap-

pearance or modification of the powers of the
Crown ; for the very good reason that the

Crown, so far from being a stumbling-block in

the way of reform, is seen to be capable of
being employed as a valuable instrument to se-

cure it. The working of the Cabinet system
makes the Crown a splendid fixed sun, sur-
rounded by a constellation of rolling planets
destined, from time to time, to disappear from
sight. No one becomes tired of the sun, because
the desire for occasional change, planted in
every human breast, is satisfied by the appear-
ance and disappearance of the planets. The
Cabinet system may be open to severe criticism

;

but its defects will not be amended by any
change which would reduce the monarch from
his proud position as head of an united nation,
to the leadership of a faction of irresponsible
politicians, opposition to whom would mean op-
position to the avowed personal wishes of the
Crown.

Bibliography.— Considering its importance,
very few writers have attempted to deal in de-
tail with the history and working of the Cabi-
net system. The following works will be found
useful in studyi.ig the subject. History: Mor-
ley, 'Walpole' (English Statesmen Series');
Jcnks, 'Parliamentary England' (Story of the
Nations Series). Working: Bageho't, 'The
English Constitution' (1872) : Hcarn. 'The
Government of England' (chaps, viii-x);
Anson, 'Law and Custom of the Constitution*
(part II. The Crown, chap. iii. Oxford 1896) ;

Traill. 'Central Government' (English Citizen
Series).

Edw.\rd Jenks,
Principal and Director of Legal Studies of the-

Lazv Society.

II. Great Britain— The Judicial System in
England and Wales. The English judicial sys-
tem, like the Englisli law, grew up naturally and
spontaneously. It is of native growth. It has
never been constructed en bloc on any scientific
or strictly logical principle ; but it is per-
haps none the worse for this. It still contains
anomalies, which are relics of .Xnglo-Saxon cus-
tom or Norman feudalism ; but such anomalies
are historically interesting and do not at all

seriously impede the working of the more
modern machinery.
We now draw a sharp distinction between

courts of civil and courts of criminal jurisdic-
tion. In the former debtors are compelled to
pay the money which they owe. and wrong-
doers to compensate those whom they have
injured; so that the proceedings, if successful,
generally end in a judgment that the defendant
shall pay the plaintiff so much money. The
object of criminal proceedings, on the other
hand, is to punish more serious offences and to
prevent their repetition. Hence these pro-
ceedings, if successful, terminate in a sentence
inflicting fine or imprisonment on the offender.
And for each purpose we now have separate
courts. This was not so formerly. M the
time of the Norman conquest the most im-
portant tribunal in England was the Shire-
gemot, or County Court. This court took cog-
nizance of felonies, breaches of the peace, nui-
sances, and other offences which concerned the
St.Ue, as well as of actions involving title to
lands and other civil suits, which concerned only
the individual suitors ; it also heard appeals
from inferior tribunals, such as the hundred
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court. In Saxon times the County Court met
twice or tliriee a year. In the i,?tli century in

the larger counties it met every month.
Under Henry II. the royal power made itself

felt througliout the kingdom. His justices in

eyre made their circuits through the land, and
tried the more important civil and criminal

cases in the County Court. By the Assize of
Clarendon (1166) all landholders were obliged

to attend twice a year to meet the King's jus-

tices. This was the origin of the County As-
sizes. To this day the King's judges still come
at least twice a year into every county in Eng-
land. To the larger counties two judges come
together, one of whom tries civil causes and the
other criminal cases

—

"The great judge and the little judge,

The judges of a size!"

From the ordinary meetings of this ancient

County Court are descended both the County
Quarter Sessions and the modern County
Courts. At the Assizes any crime can be tried

which has been committed within the county,
whether treason, felony, or misdemeanor. .Xt

Quarter Sessions no crime can be tried, which
is punishable with death or imprisonment for

life (except burglary) ; other grave offences,

such as perjury and forgery, are also excepted.
These Sessions are held at least four times a
year in each county; the justices of the peace
for the coanty— unpaid laymen— are the

judges.
The civil jurisdiction of the ancient County

Court had become almost obsolete, when the

County Courts .\ct of 1846 was passed. This
act created the modern County Court, which is

held in every town of any size in England, at

least six times a year. Actions for breach of
promise of marriage, libel, slander, and seduc-

tion cannot be commenced in the County Court

;

nor can actions of ejectment or any other action

involving the title to any land worth more than

^50 a year, or to any toll, fair, market, or fran-

chise; nor any action of contract or tort, in

which the plaintiff claims more than £100. There
are 56 County Court judges; they are appointed
by the Lord Chancellor, and must be barristers

of at least seven years' standing.

So much for the counties. But even in

Anglo-Saxon times, cities such as Winchester,
York, and London bad acquired the right of

holding courts of tlieir own in which an officer

appointed by the citizens themselves would de-

cide all civil disputes which arose within the

limits of the city, and also exercise some crim-
inal jurisdiction over the citizens. In less im-

portant towns, however, it was found difficult to

exclude the jurisdiction of the County Court. But
in the 13th and 14th centuries the policy of the

Crown was to strengthen the towns in order to

create a counterpoise to the power of the nobles.

The three Edwards and Richard II. granted
many charters to boroughs, which created bor-

ough courts of criminal an<l in som.: cases also

of civil jurisdiction. The citizens were proud of

these local courts, for they were a badge of

their independence. Some of them have fallen

into disuse; from the others are directly de-
scended our present Borough Courts of Quarter
Sessions and our civil Borough Courts of
Record.

In III of the larger towns in England and
Wales there is held at least four times a year a

Court of Quarter Sessions, which has the same
criminal jurisdiction and adopts the same proce-
dure as the Court of Quarter Sessions in a
county. The judge of each of these courts is

called a Recorder, lie is the sole judge of tlie

court, for althougn the justices of the peace
for the borough are often present on the bench,
they take no part in the proceedings. A Re-
corder is appointed by the Crown on the recom-
mendation of the Home Secretary. He must be
a barrister of not less than five years' standing.
He is ex officio a justice of the peace for the
borough. He may sit in Parliament for any
other constituency but not for the borough for
which he is Recorder.

In 18 of the largest cities or towns there
exists also a Borough Court of Record of civil

jurisdiction—such for instance as the Mayor's
Court, London; the Court of Passage at Liver-
pool; the Salford Court of Record, and the
Tolzey Court at Bristol. The jurisdiction of
these courts is generally limited to causes of
action arising within the borough, but unlimited
as to the amnmit which can be claimed in the
action. In most of them the Recorder of the
borough is the judge.

When our Plantagcnet kings were firmly
cs'.ablished on the throne, judicial power became
more centralized. The King's Council gradually
extended the scope of its operations. It acquired
important judicial functions; it became a court
in which the King, in tlicory, was always pres-
ent. From this council sprang gradually the
courts of King's Bench, Connnon Pleas, and
Exchequer ; which for many centuries were the
three Superior Courts of Common Law at

Westminster.
Then as civilization advanced, it was found

that the rigid rules of the common law required
modification to meet special cases. Ancient
custom had to yield to improved morality. The
Lord Chancellor, who was at first an ecclesiastic,

became "the keeper of the King's conscience."
He presided over the Court of Chancery, which
soon assumed power to restrain suitors from
"unconscientiously" enforcing their strict legal

rights. This Court of Equity, which usually
sat in Lincoln's Inn, thus acquired control over
the three courts of law at Westminster. Two
systems of judicature in fact flourished side by
side, which were in many respects at variance
with each other. What was right at law was
often wrong in equity. Judgment would be
given on the same facts for the plaintiff in

Westminster Hall, for the defendant at Lin-
coln's Inn.

By the end of the 18th century the Court of
Chancery had become more technical, if that
were possible, than tlie courts of common law
themselves ; its procedure had ceased to be
elastic; it would only grant relief in certain

specified cases. A plaintiff, who had undoubt-
edly a strong moral claim, was constantly told

that he had no equity. And both at law and in

equity, cumbrous procedure, technical pleadings,

and preposterous rules of evidence caused the

suitors much vexation of spirit, much unneces-
sary expense, and worst of all. intolerable delay.

"Lord Eldon and the Court of Chancery pressed
heavily upon mankind" (Bagehot).

.Attempts were made from time to time to deal

with this state of things by legislation—notably

by the Common Law Procedure Acts of 1852



GREAT BRITAIN— JUDICIAL SYSTEM IN ENGLAND AND WALES

and 1S54, the Chancery Procedure Act, 1852, and
the Consolidated Orders in Chancery of 1845

and i860. At last in 1873, Lord Selborne, then

Lord Chancellor, with the assistance of Lord
Cairns, his opponent in politics, carried success-

fully through Parliament the Judicature Act,

which came into force on 2 Xov. 1875.

This Act created the Supreme Court of Judica-

ture, which administers law and equity concur-

rently. Its procedure is straightforward and
simple. Every court now applies the same prin-

ciples of law and equity to the actual facts of

the case ; every court has power to grant what-
ever form of relief the nature of the case may
require, whether legal or equitable. This was
the greatest and most beneficial law reform of

Queen Victoria's long reign. On 4 Dec. 1882,

outward expression was given to this fusion of

law and equity by physically uniting the courts

in one building—the new Royal Courts of Jus-
tice.

The Supreme Court of Judicature is composed
of the Court of Appeal, and the High Court of

Justice. Thus the civil courts at present are:

The County Court, the Borough Court of

Record, the High Court of Justice, the Court of

Appeal, the House of Lords, and the Judicial

Committee of the Privy Council. The High
Court of Justice is divided into the Chancery
Division, the King's Bench Division, and the

Probate, Divorce, and Admiralty Division.

The Chancery Division has now six judges

who work in pairs, each pair having four

masters and a staff of clerks w-orking under
them. The bulk of the work of the Chancery
Division consists of the equity business, to which
its organization is especially adapted. Its

powers are, nevertheless, not confined to any
particular subject-matter; it administers law as

well as equity, though it never tries a case with

a jury.

The Lord Chief Justice of England, assisted

by 14 puisne (i. c. junior) judges, conducts the

business of the King's Bench Division. These
judges try civil causes either with or without a

jury : they preside at the Assizes, civil and
criminal, all over England and Wales ; they
hear appeals from County Courts and magis-
trates, and prohibit all inferior tribunals from
exceeding their jurisdiction.

In the Probate. Divorce, and Admiralty Divi-

sion, there are two iudees who decide as to the

validity of wills, grant divorces, and manage the

admiralty business of the country.

The rules of court made under the Judicature

Act have defined the procedure in the High
Court of Justice, which is simple and elastic. A
Master now decides all interlocutory matters

on a summons for directions, e. g. whether the

action shall proceed with or without pleadings,

with or without a formal trial, with or without

discovery of documents and interrogatories as

the nature of the case requires. Every amend-
ment in any record, pleading, or proceeding that

is requisite for the purpose of deciding the real

matter in controversy can be made at any stage

of the proceeding.
The Court of .\ppeal is composed of the

Master of the Rolls and five Lords Justices,

with the occasional assistance of the Lord Chan-
cellor, the Lord Chief Justice of England, and
the President of the Probate. Divorce, and
Admiralty Division.

The Lord Chief Justice of England, the Mas-
ter o' the Rolls, and the Lords Justices are ap-
pointed by the Prime Minister ; the puisne
judges of the High Court of Justice are ap-

pointed by the Lord Chancellor.

From the decision of the Court of Appeal,
appeal lies to the House of Lords — to the

judicial body known by this name, not to the

legislative assembly. .An ordinary peer of the

realm can no longer sit in the House of Lords
when it is exercising judicial functions. The
Judicial Committee of the Privy Council hears

appeals in ecclesiastical matters and also from
th- Colonies. These appellate courts will prob-
ably soon be merged in one : they have been

strengthened by the appointment of four paid

Lords of Appeal.
The criminal courts now are : The Magis-

trate's Court, the Borough Quarter Sessions, the

County Quarter Sessions, the Assizes, the Cen-
tral Criminal Court, the King's Bench Division

of the High Court of Justice, and the Court for

the consideration of Crown Cases Reserved.

The proceedings usually commence with a

summons, bidding the accused appear in court

before the magistrates on a certain day : in

some cases a warrant will be issued at once for

his arrest. Simple matters are disposed of sum-
marily by the magistrates. Graver cases are sent

for trial to Quarter Sessions or to the Assizes.

In these graver cases, the prosecution states in

detail the precise charge against the prisoner

in a pleading w'hich is called an indictment.

This is laid before a grand jury: and the ac-

cused will not be put on his trial unless the

grand jury think that there is a case against

him fit to be tried. If the grand jury is of this

opinion they return the indictment into court,

marked "True bill," and the prisoner is then

arraigned. In some few cases the prisoner must
state his defence in a written plea: but, as a
rule, he merely pleads "guilty" or "not guilty"

orally from the dock. If he pleads "guilty", or

if after pleading "not guilty" he is tried and
convicted, he may be sentenced to fine, imprison-
ment, or death, according to the nature of the

crime which he has committed.
The Central Criminal Court— better known

as the Old Bailey— tries all treasons, felonies,

and misdemeanors committed in the Metro-
politan district or within the jurisdiction of the
admiralty. The lighter crimes are usually dis-

posed of by the Recorder of London or the

Common Sergeant; the graver by a judge of the
High Court, who attends for the purpose. This
court is at once both .\ssizes and Quarter Ses-
sions for the city of London, and assizes for the

counties of London and Middlesex and for cer-

tain specified portions of the counties of Essex,
Kent, and Surrey.

The King's Bench Division occasionally exer-
cises jurisdiction as a court of first instance in

cases of grave public importance, such as the

trials at bar of Dr. Jameson and Col. Lynch in

1806 and 190,3 respectively. It also has an ap-
pellate jurisdiction over cases brought before it

on writs of error or certiorari or on "special

cases" stated by justices of the peace.

The Court for the consideration of Crown
Cases Reser\-ed is at present the only criminal

court of appeal. It deals only with points of law
submitted to it by the judge, who presided at the

trial. There is no appeal where the prisoner has
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been acquitted. The court consists of at least

live judges of the High Court of Justice, of
whom the Lord Chief Justice of England must
be one, unless he is prevented from attending
by illness.

In the County Court and before magistrates,
folicitors act as advocates. In all the other
Courts only barristers can he heard at the
actual trial, or on "appeal" ; though solicitors

are allowed to argue minor questions in Judges'
Chambers. A barrister must be a member of
an Inn of Court; he must have passed tlie Bar
Examinations, and tlicn have been "called to
the bar" by his Inn. The four Inns nf Court
in London possess the monopoly of calling men
to the bar; tlicy will not "call" any woman. In
litigation in the High Court it is necessary to
employ both a solicitor and a barrister; the
solicitor prepares the case for trial, and "in-
structs" the barrister by delivering a "brief" to
him. Solicitors also dispose of a vast amount
of non-litigious business. Every solicitor must
have been articled to a solicitor for at least
three years, and must have passed the Solicitors'

E.xaminations at the Law Institution in Chan-
cer Lane. London, W. C.

For further information the reader is re-
ferred to Odgcrs on 'Pleading and Practice,'
6th cd. igo6 (London) ; Kenny's 'Outlines of
the Criminal Law,* 2d ed. 1904 (Cambridge)

;

Broom's 'Common Law,' gth ed. i8g6 (Lon-
don) ; <A Century of Law Reform,' 1901 (Lon-
don), and Odgers on 'Local Government,'
2d ed. 1906 (London).

William Blake Odgers, K. C,
Bencher of the }fidHle Tem/'le. Recorder of

Plymoulh. Director of Legal Studies at

the Inns of Court.

12. Great Britain — Local Government.
As in other large and populous countries, the

work of government in England* is classified

as being either national or local. This class-

ification has no reference to the place in which
the work is done or to the area benefited

;

in England at any rate, it is based in practice—
whatever may have been its origin— exclusively

on the systems upon which these two branches
of pulilic administration are organized and
controlled. That part of the work of govern-
ment which is undertaken by the national
organization of the state, directed from its

capital, and administered under the direct

orders of its executive head or principal

legislature is termed national government; and
IS, indeed, by historians, politicians, and citi-

zens alike, often exclusively thought of as gov-
ernment. That part which is left to subordinate
organizations, relating only to particular geo-
graphical areas witliin the state; and which is

immediately directed by and responsible to

authorities belonging to those areas, subject only
to more or less supervision, help, and superior
control by the national governn.ent. is termed
local government. In England and Wales, even
more than in most other countries, the choice of
the particular functions of government to be
thus left to local authorities, and the amount and
kind of the supervision, help, and superior con-

With England is included Wales and the Scilly Isles,

bui. not Scotland or Ireland, which hive entirely distinct
systems of local crovernment; as have also the Channel Isles
and the Isle of Man.

trol exercised by the national government in

respect of each of these functions, have been
determined rather by historical antecedents than
by any consistent or logical theory. The aggre-
gate amount, variety and relative importance of
local government has, during the past half cen-
tury, steadily increased; until it has come in the
L^niteu Kingdom, nearly to equal in magnitude
(measured by tlie annual cost of administra-
tion) that of the national government itself.

This increase has not been due to any transfer
of services from the sphere of national to that

of local gove.-nment. Such few transfers as
have occurred (like that of tlie prisons in 1877)
have been actually in the other direction. The
enormous development of English local govern-
ment which has marked the last half century has
been due. partly, to the great expansion of the
cities, which need more government than rural
districts, partly to the progressive demand for

new and increased services such as schools and
liljraries, and partly to the tendency to transfer

the administration of services of common use
from the sphere of private to that of public —
usually local— administration.

THE SERVICES ADMINISTERED BY LOCAL AUTHORITIES.

The government at present entrusted to local

authorities in England and Wales may be di-

vided into four great classes, which we may
term respectively the collective organization of
public services, the collective regulation of in-

dividual conduct, the collective provision for

special classes of the community, and the col-

lective taxation upon individual citizens by
which the net cost of the whole of the local gov-
ernment work is met. It has been a consequence
of tlie great development of local government
during t!ie past half century, and of the absence
of any logical or deliberately thought out plan
of organization, that this or any other systematic
analysis of local government functions does not
correspond exactly with any definite classifica-

tion of local governing bodies. We must there-

fore describe separately function and structure.

The collective organization of public services,

though later in its great development tlian some
other branches, now makes up the largest part

of English local government.
I. Protection.— We have first the funda-

mental service of the protection of the individual

citizen against aggression, for which there is,

from one end of England to the otlier .— not ex-
cluding even the most rural or the most desolate

regions— a series of salaried, professional and
highly organized local forces of preventive
police. In marked contrast with the practice of
most other European countries (and, indeed,
with that of Ireland), these police forces, 187 in

number, are (with the exception of that for the
metropolitan area) exclusively under the control
of the respective local authorities, and are sub-
ject neither to orders from, nor to control by
the national executive. They are (outside the
metropolitan area) entirely appointed, controlled,

and paid by particular local authorities ; in

municipal boroughs, the town councils by their

"watch committees"; in counties, by what are
known as "standing joint committees." of which
half the members are chosen by the County
Council and half by the Justices of the Peace in

Quarter Sessions. The total cost of mainte-



GREAT BRITAIN — LOCAL GOVERNMENT

•nance of the provincial police forces is three and
•one third million pounds, and that of the two
metropolitan forces two and one quarter million
pounds per annum, for which 44,000 men are
maintained. A separate grant oT part of this

cost (at first a quarter, latterly one half) was
long made from the national exchequer, condi-
aionally on the local authority (l) permitting
the Home Secretary to have its force inspected
annually by an officer appointed for the purpose,

(2) maintaining it at such a standard of
strength and efficiency as the Home Secretary
might consider satisfactory. No separate police

.grant is now made, the amounts (aggregating
£3,000,000 per annum) having been merged in

larger general contributions in aid of local au-
thorities ; but a certificate by the Home Secre-
tary that the above conditions havt been ful-

filled is still annually required before payment
is made. In the metropolitan district (which
for this purpose e.'^tends to an area of more than
15 miles radius from Charing Cross) there are
two police forces ; one of small size, maintained
by the Corporation of the City of London, with-
out exchequer aid or Home Office inspection, for
"the protection of the one square mile of the old
city ; and the other the largest in the world, or-
.ganized as a local force, but commanded with-
out any shadow of local control, by officers ap-
pointed by the national executive itself (Home
Office) ; at the cost, partly of a fixed local rate
of five pence in the pound, which meets about
fialf the expense, and partly of the national ex-
cheauer; for tlie protection of the 900 square
miles of the metropolitan area. ('Annual
Home Office Reports as to Police'; 'History
of Police in England,' by W. L. M. Lee, 1902.)

While the central courtj of justice form
part of the national government, some
of the minor tribunals are (though the
judges are never elective) supplied by
local government, either in form of (a)
ipetty criminal courts held by the local justices
of the peace; (b) the more important Courts of
'Quarter Sessions, held by the same; (c) sti-

pendiary police magistrates in various cities,

appointed by the national executive, but paid
for by the cities themselves; and (d) a few
local civil courts maintained in the City of Lon-
don and some other of the older cities. The
stipendiary police magistrates in the metropoli-
'tan district (outside the old city) are main-
tained in the same way as the metropolitan
police force. ( 'Justice and Police,' by F. W.
Maitland.)

Protection from fire is afforded by separately
organized fire brigades, having no connection
with the police. These are in all cases exclus-
ively under tlie control of the local authorities

;

in London, the County Council; in the munici-
pal boroughs, the Municipal Corporation ; in
other places, the Urban District Council, or the
Parish Council. In London, the fire brigade is

second in size and cost only to that of New
York, and it is not clear whether, for the par-
ticular conditions of its task, its efficiency is

second to that of any in the world.
Its strength is 1,375 men. and its cost £240,000
•per annum, toward which the fire insurance
companies have to contribute a trifling percent-
age of the value they severally insure in London,
and the national exchequer unconditionally con-
tributes iio.ooo a year in respect of the large

amount of national property in the metropolis.
Some of the provincial cities have also salaried
professionalfirebrigades,oftenhighly efficient. In
less populous centres, according to the unfet-
tered discretion of the particular local authority
in each case, the fire protection passes by in-

sensible gradations (some salaried profes-
sionals, men in other occupations partially paid
for fire service, or unpaid but organized volun-
teers) down to the mere provision of a hand
pump or buckets, to be used by any zealous
citizen. Protection against fire in theatres and
music halls, and against such methods of building
houses generally as might facilitate dangerous
fires, is afforded, in the metropolis, by the
stringent regulations and inspection by the
London County Council under its special

building act. In other towns the Municipal
Corporation takes such action of a similar kind
as it thinks fit, by way of by-laws. Protection
against drowning is afforded in the bathing sea-

son by the boats and boatmen provided by only
a few seaside municipal corporations.

2. Locomotion.— In so far as locomotion is

not abandoned to private enterprise (railways,
most river steamers, some tramways, omni-
buses, etc.), the whole provision for this service
is left in England to the local authorities. The
maintenance of roads is performed, over every
part of England and Wales, by one kinQ of local

governing body or another. Within London, it

is the council of the particular metropolitan
borough ; in the municipal boroughs, it

is the corporation ; in other towns, it is the
urban district council ; and wherever none of
these authorities exists, it is the rural district

council which is responsible for this service.

The method and standard adopted in each
locality is left to the unfettered discretion of

its local authority, which (for the 95,1/7 miles
of by-roads) has itself to bear all the expense.
But for what are deemed main roads ( apart
from London and the principal cities which are
called county borou.ghs), the county council

either itself undertakes the service or else con-
tributes to the minor local authority a sum
agreed between them as the cost of keeping up
such main roads, of which there are 27.367
miles. The average amount per mile annually
spent on road maintenance is main roads, £60;
by-roads, £20. The county council, outside
London and the county boroughs, moreover,
maintain the bridges over streams, etc., with
some exceptions. Where, as in urban districts,

the road becomes a street, its maintenance
naturally becomes more costly, and altogether
new needs of paving, cleansing, and lighting
arise, to be dealt with and paid for in each
case by the local authority concerned, at its

unfettered discretion. Further developments
of the same service, undertaken under
special powers, are the short lengths of canal
of the Exeter and York municipal corpora-
tions, and the extensive canal navigation
owned and operated by the Gloucestershire
county council ; the harbors, piers, and docks
maintained by about 50 local authorities;
the numerous bridges over the Thames, con-
structed and maintained partly by the Corpora-
tion of the City of London, partly by the Lon-
don County Council ; similar bridges over
rivers in other cities nearly always maintained
by the local municipal corporation ; the great
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tunnels under the Thames constructed by llie

London County Council; a few old-fashioned
ferry services maintained (as at Saltash, Mid-
dlesborough, and h'underland) by various local

J.uthorilies : tlie development of the ferry into a
moving "lloaling bridge" by the corporation of
Southampton ; and into river steamboat services
across the Mersey by the Corporation of Bir-
kenhead; across the Thames at Woolwich by
the London County Council ; and up and down
the Thames by the same local authority. In
other directions the road has been developed
into a tramway; and cars— horse, steam, or
electric— are now (1906) owned by about fifty

local authorities, and operated under municipal
management by an ever increasing number of
them (in lpo6 over 30), including the valuable
hundred miles of track already worked by the
London County Council, with gross receipts
from fares which, in a normal year of full elec-

tric working, may be put at more than £1,500,-

000 sterling. In one or two cities the nninicipal

corporation has obtained exceptional power to

run an omnibus service in conjunction with the
tramways. In all other cases the omnibus ser-

vice, together with either the ownership and
management of the tramway service, or else its

operation under terminable lease from the local

authority, is left to private enterprise. A few
bridges constructed by groups of capitalists,

with power to charge tolls, are still in the same
position, as are most of tlic canals, and all the
railways and coast steamboats. The 19th cen-
tury has seen a marked tendency toward free-
ing from toll the use of the various means of
locomotion maintained by local authorities.
Th.eir roads and streets— once barred to all but
pedestrians by tollgates— are now invariably
free ; the bridges, on many of which even pedes-
trians were charged a toll, are now (with the
exception of a few capitalistic ventures, still in

private hands) uniformly free; the timnels
under the Tliames are free to vehicles as well
as to pedestrians ; the steamboat service by
which the London County Council niaintains the
Woolwich ferry is equally free; while the ten-
dency in the municipal tramway canal and
steamboat services is to charge only the smallest
fares or tolls.

3. li'atcr Siif-I^Iy.— The supply of water is

only in a steadily diminishing number of cities,

of wluch the largest are Bristol and Newcastle,
a matter for private enterprise. In a couple
of hundred cities this public service is in the
hands of the local authority, usually the numici-
pal corporation, or (as in the metropolitan dis-

trict), of a council made up of representatives
of different local authorities, the aggregate
amountof capital invested in these public water
enterprises being about iioo.ooo.ooo sterling. It

is now generally thought to be a defect that
there is no systematic distribution, among tlie

great centres of population, of the natural water
basins; and no local authorities entitled to con-
trol them.

4. Heat, Light, and Power.—Gas for lighting,
heating, and power is produced and supplied,
under the authority of separate statutes, in
about 670 cities and towns, besides a number of
smaller installations started without statutory
powers. These gas works were, in their
origin, mostly private enterprises (though the
local governing body of Manchester star.ted its

own gas works in 1810 1, but there has been a
steady tendency to municipalization, until Jio
towns now (190O) govern their own gas pro-
duction, with a capital of £40,000,000 sterling in-

vested in tluir enterprises. During the last

quarter of a century on an average five cities

a year have municipalized their gas supply;
and as these comprise a majority of the smaller
consumers, no less than 46 per cent of the en-

tire number of the users of gas in the United
Kingdom are thus co-operatively supplied by
themselves as citizens ( Annual Returns as to

Gas Works, Board of Trade). Electricity,

starting only within the past quarter of a cen-

tury, has been even more predominately a mat-
ter of municipal enterprise. More than 100

towns have their own municipal electricity

supply, in which some £25,000,000 sterling is

now invested. In Manchester the municipal
corporation supplies also hydraulic power.

5. Education.— The extensive public service

of education— as a function of local govern-
ment scarcely a generation old — now makes up
more than a sixth of the total expenditure of

the local authorities. While the n.ational ex-

ecutive, by contributing about a third of this

expenditure on education, exercises great in-

fluence by means of the conditions which it at-

taches to its grants, the power of the local

authorities to provide what kind and what
amnunt of educational facilities tluy deem lit

over and above the national minimum, is (so far

as secular sulijects are concerned) now prac-

tically unlimited. There is no limit to their

current expenditure, or to the amount of rate

they may levy. There is no limit of grade or of

age. Anything that is education — wliether ele-

mentary, secondary, or university in grade

;

whether infant or adult; whether literary,

scientitic, artistic, tcchnolo.yical. or professional

in kind — the local authority may, if it chooses,

jirovide. without requiring any sanction or ap-

proval, in whatever way it chooses, under wdiat-

ever regulations it chooses, gratuitously or at

any fee. It is legally restrained only ( i ) by the

statutory exclusion (or only conditional admis-
sion) of religious instruction in the nature of a
catechism distinctive of any particular denom-
ination; (2) by the statutory obligation to pro-

vide the "national minimum" of efficient ele-

mentary schools for all children between 5 and
14 requiring elementary instruction; (3) by the

need for sanction of any projects for raising

funds by loans. In practice, tne dislike of the

citizens to an undue increase in the rates re-

strains the local authorities at present to a
comparatively limited use of their vast powers.

While elementary schools, of one sort or
antither,— now always free and compulsorily

,-ittendcd— exist in adequate numbers, there is,

as yet. a quite insufficient supply of secondary

schools, apart from those maintained from
ancient endowments, under separate governing
bodies; and whilst, in most cities, much has

been done for technological education of an
elementary grade, the provision for university

education and the hisher technological instruc-

tion is, comnared with the need, still only rudi-

mentary. For everything above the elementary
school, fees are charsed. On the other hand,
London has a "scholarship ladder" unequalcd

in extent and genuine accessibility anywhere in

the world. By an unlimited provision of free
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places coupled with maintenance allowances,

awarded on a merely qualifying examination,
the opportunity for secondary and university

education is effectively opened even to the
poorest child of more than average ability.

Other local authorities have less extensive
scholarship schemes on similar lines.

6. Miscellaneous Services.—• Brevity compels
the grouping together of a large number of di-

verse public services organized and adminis-
tered by local authorities. With the exception
of a few ancient chartered rights in the hands
of private owners fof which Covent Garden in

London is by far the most important), the mar-
kets are in public ownership, involving a total

capital of some i/.ooo.ooo sterling, and (while a
few are leased) usually under public adminis-
tration ; often including warehouse accommoda-
tion, weighing machines, sometimes cold-

storage and abattoir. The municipal provision
of workmen's blocks in towns and of cottages

in the country has been carried on to a great
extent, not only by the London County Council,
which has already (1906) over 20,000 people in

its dwellings, but also by about 50 other au-

thorities. (<The Housing Handbook.' by W.
Thompson, 1904.) The existence of a few
"joint-stock" cemeteries serves to remind us
that the provision and management of burial

grounds is an important function of the local

authorities, in which millions of capital is in-

vested, extending in one or two cases (as at

Hull), to the provision of crematoria. Inter-

ment is, however, the business of the under-
taker, and remains everywhere in private
hands; not even subjected, as is the case in

some continental cities, to public controi. The
provision of parks and recreation grounds, with
bands of music, gymnasia, facilities for games,
etc., has been lavishly undertaken. Hun-
dreds of cities and towns have free public
liljraries and reading rooms ; others have
also public picture galleries and museums which
are uniformly free ; wdiilst a couple of hundred
places provide for their citizens swimming and
other baths, and public laundries, at low fees.

Among the other miscellaneous public services
maintained by English local authorities are the

Bradford "conditioning house, ' or wool-grading
establishment, the Burnley municipal cold stor-

age, the Doncaster race course, and the Battersea
and Saint Helen's municipal supplies of steril-

ized milk. The tendency of local authorities to

embark in these enterprises has led to a dis-

cussion of what is called "municipal trading,"

during which municipalization has proceeded at

a greater rate than ever. (For the abstract case

against this tendency, ^consult 'Municipal
Trade,' by L. Darwin (1903) ; for an equally ab-

stract defence, 'The Commonsense of Munici-
pal Trading,' by G. Bernard Shaw (1904), and
'Mind Your Own Business,' bv R. B. Suthers

(1905) ; for statistics, 'The Municipal Year-
book' and 'The London Manual' (both an-
nually) ; the seven volumes of 'Local Taxation
Returns' annually published by the Local Gov-
ernment Board: and the periodical return of

'Reproductive Undertakings carried on by
Municipal Boroughs,' also issued by that

office.) In 1906 the ainount of capital under
m.unicipal management cannot be put at less

than £500.000.000 sterling; the aggregate munici-
pal indebtedness (all repayable within 20 to 60

years), being over £400,000,000 sterling. Man-
chester and Birmingham have over £20 per
head of population of capital under municipal
111 -.nagement.

The part played by local government au-
thorities in England in the collective regulation

of individual conduct is less conspicuous than
their organization of municipal services, but it

is too important to be ignored. It is not merely
that practically all these authorities exercise, in

their power of making by-laws, a minor legis-

lative function, on which we to a great extent
depend for the prevention and suppression of
nuisances, the regulation of ^he streets, all the
ramifications of public health, and the opera-
tions of building and various noxious trades.

If, as in England we must, we include among
local authorities the justices of the peace, the
regulation of the sale of alcoholic drink, the
places where it may be sold, and to some slight

extent the hours during which the sale may take
place, fall within the discretion of local govern-
ing bodies. Finally, in the direction and control
of all the provincial police forces, the local au-
thorities have virtually e.xtensive and scarcely
defined opportunities of supervising and re-

straining any overt manifestations of individual
conduct which is "disorderly'' in character, and
of which local public opinion disapproves.

The collective provision for special classes

of the community is one of the oldest and was,
imtil lately, the most costly of the functions of
local government in England. Lender the com-
prehensive term of the Poor Law there is now
included a whole array of specialized provi-
sions for orphan and deserted children, for the
sick, for persons of unsound mind, for physical
and mental "defectives." for the aged and in-

firm, and for the men and women who be-
come destitute, together with their children.

The total amount spent on this service is about
i15.000.000 sterling annually. Beyond the
ancient limits of the Poor Law, and still within
the sphere of local government, we have, in ad-
dition, the provision of hospitals for lunatics,

idiots, and epileptics ; the costly arrange-
ments for maintaining and medically treating
those suffering from any infectious disease ; and
the organized provision now made for the tem-
porarily unemployed— making an aggregats
annual expenditure from public funds on the
care of particularly distressed or afflicted classes

of the community, falling not far short of
£20.000.000 sterling.

The taxation by which the local authorities
maintain all these services (apart from the rev-
enue of municipal property, the receipts from
municipal services and contributions from the
national exchequer), is levied entirely by them-
selves. They cannot create a new tax. but once
the kind of impost is authorized by Parliament,
the rate at wliich the citizen shall be charged is,

as a rule, left to the unrestrained discretion of
the local governing body. In amount, there is

no limit to its taxing power. Of the total gross
revenues of the English local authorities, which
may (1006) be put at about £110.000.000 sterling,

about 14,000.000 is received from the national
exchequer, leaving some 96.000.coo to be raised
locally. Of this nearly 30.000.000 is derived
from the receipts from the various municipal
enterprises that we have described. 3,000,000
from other miuiicipal property, i.ooo.ooo from
fines and fees, and s.ooo.ooo in reimbursements
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and miscellaneous receipts, leaving about 57,-

OOO.OCO to be raised by local taxation. Tolls

and dues (apart from those connected with mar-
kets and harbors) yield less than 500,000. The
whole 01 the balance is found by one tax, the

so-called "rate," a periodical levy, upon the

occupiers of the real estate within the area of

each local authority, of a specitied proportionate
part of the assessed annual value of that real

tstate. This universal impost, known as the

Local Rate (sometimes as the Poor Rate, the

District Rate, the Police Rate, etc.), varies
widely from place to place, but is most com-
monly between two and eight shillings in the

pound, or between ID and 40 per cent of the

annual rental. The actual average for all pur-
poses, including both urban and rural areas, is

(1906) about thice shillings and sixpence in

the pound, equivalent to an annual levy on the
capital value of the real estate of less than one
jier cent, and to an annual contribution per
head of population of about 17 shillings and
sixpence. It is an interesting and little known
statistical fact that the amount of this local

taxation per head is only about the same as it

was a century ago. This local tax is legally

payable by the occupier of every house or farm,
or other separate holding of real estate, who
(if, as is commonly the case, he is not himself
the owner), is left to make his own contractual
relation with the owner or "landlord;" normally
the occupier pays the rates in addition to liis

rent. But in "flats" forming part of large

blocks, and in property of small annual value,

especially that let by the week, the owner
usually "compounds" with the local authority,

in consideration of a discount to pay the rates

bimself instead of throwing the burden on the
occupier (the so-called "compound house-
holder""), whose rent then includes both rent
and rates.

LOCAL GOVERNING BODIES.

English local government is everywhere,
and for all purposes, carried on by one particu-

lar form of political machinery, which to the
Englishman seems so inevitable that he seldom
thinks of describing it. The powers and <luties

of government are vested, not in any otTicers

personally, but in a board oi" council of mem-
bers, having jurisdiction, for specific branches
of administration, over a definite area. This
governing body, which is uniformly unpaid and
composed of citizens more or less engaged in

their own avocations, appoints, supervises, and
directj a staflf of salaried, professional officers

(the "municipal civil service"), by whom the

actual functions are performed. The staff of

salaried officers is invariably appointed by the
governing body; and (though service is nom-
inally only during pleasure), the appointments
are habitually permanent, terminable only on
misconduct. There is no such thing in English
local government as removal for political rea-
sons, or in order to make a vacancy. The
board or council acts collectively, by resolu-
tions agreed to at its meetings by a majority of
the members present. Its deliberations are
presided over by one of its own number, called
chairman or mayor, whom it freely elects ; and
not by a person separately elected by the people
for the presidential position, or appointed to it

by some outside authority. Perhaps for this
reason, it is a distinctive feature in English

local governing bodies that the presiding mem-
ber has but little personal power or responsi-
bility, apart from presiding. Though in prac-
tice he often exercises out of sessions, some ex-
ecutive power, by giving orders to the salaried
staff, this is always done in the name of the
board or council, and subject to its ratification.

The board or council h.ibitually divides itself

into committees, each cliargcd with the super-
vision of a particular branch of the government,
and required to report to the main body. The
result is an intimate combination of legislative,

executive, and occasionally even judicial oper-
ations, which the Englishman takes for granted
as "administration." It may be added that na-
tional politics have little inlluence on local gov-
ernment. The salaried staff is almost univers-
ally "out of politics." In many cases, perhaps
the majority, the elections are not contested on
political grounds, or seriously fought by the
political organizations. In London and many of
the large boroughs, the elections are thus
fought, but the issues are not primarily those
of national politics, nor is the cleavage of opin-
ion exactly the same. And once elected, the
members I even where the contests have been
keen) seldom habitually allow their politics or
party divisions to affect their municipal admin-
istration.

The organization of local government in

England, once extremely complicated, has been
much simplified by recent statutes. The era of
reform began, indeed, in 1834-35, wdien the

ancient municipal corporations were made elect-

ive and systematized, and the Poor Law was
placed in the hands of elective Boards of Guard-
ians. Between 1848 and 1875, a system of
elective rural and urlian district councils was
created principally for sanitation and roads. In
1888, the county councils were established on an
elective basis, to take over from the nonelective
justices of the peace the civil administration of
the counties. In 1894, the rural parishes were
provided with elective parish councils ; and in

1900 the different parts of London with metro-
politan borough councils. By these successive
statutes every part of England and Wales has
been placed under local governing bodies an-
nually or triennially elected on the widest pos-
sible residential (|ualihcation. women having a
vote whenever they are independent house-
holders, and being eli.';iblc for election to all

but town and county councils. There is, speak-
ing broadly, no property qualification for elec-

tion, and (unlike the English parliamentary
ballotings) no obligation on the candidate to

provide the election expenses. The members of
the local governing bodies receive no salary or
other remuneration for their work. Only very
exceptionally, in positions such as the mayor-
alty of an important city, is any allowance paid
even for expenses.

In spite of simplifying statutes, English
local government is still shared among various
strata of different authorities, constituted for
different purposes under different statutes.

London, moreover, with its 4.750,000 of in-

habitants, has a local government of its own,
and must be considered apart. We take first

the network of local authorities administering
the more obvious services of municipal govern-
ment, including sanitation and education. To
begin with the parish, we see this ancient eccle-

siastical area in the rural districts forming the
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lowest unit of government ; administered, if

small, by the parish meeting open to all adults

;

if large, by a parish council triennially elected

by tile householders. 1 he parish meeting or

parish council juay light the village, protect the

footpaths and village green, establish libraries

and reading rooms, baths and public laundries

;

but its power to tax is limited. Isext to it

stands the rural district council, dealing with

roads and sanitation, triennially elected by and
acting for the householders of a group of par-

ishes. Places in which the population has be-

come aggregated together, needing greater and
more varied local government services, are (by
Local Government Board order) given the

status of urban districts. The householders of

these urban areas elect an urban district coijn-

cil, which combines the functions of the parish

•council and the rural district council, with
greatly e.xtended powers. A steadily increas-

ing number of urban districts (now over 300 in

number) have, sometimes because of past his-

torical importance, sometimes because of present

populousness. been given by the Crown ( now-
adays the Privy Council) the status of char-

tered municipal corporations ; these elect their

councils annually by thirds instead of trien-

nially, and women are not eligible as members.
Moreover their councils elect to preside over
them., not a chairman but a mayor ; and they

coopt into their own bodies additional members
styled aldermen. Such of them as have any
considerable population (127 in number), have
their own police forces, under the control of

their own town councils. Apart from minor
technicalities there is practically no other dif-

ference between an urban district which is, and
one which is not, a municipal corporation. The
words "town" and "borough," it may be men-
tioned, are used in England, for any urban
place, irrespective of size. The word "city" is

of equally lax usage, but it ought to be re-

stricted to those towns, large or small, which
Tiave been specitically termed or created cities

by statute or royal enactment, .\bove all these

todies stands the county council; elected trien-

nially by the occupiers of houses or lands within
the county, whether residing in rural parishes,

urban districts or municipal corporations. The
count\- council is the authority for education

;

it provides the public lunatic asylums ; it cither

pays for or itself maintains the main roads; it

administers various minor services for the

county as a whole ; and it exercises a certain

amount of supervision and criticism and some
slight control over the minor local authorities.

It contributes half the members (the justices

of the peace nominating the other half) to the

standing joint committee, which controls the

county police force.

Most of the boroughs over 50,000 inhabitants

(and some ancient towns below that popula-
tion) stand outside the area of the adminis-
trative county, and are neither represented in

nor controlled by the county council. These,
the so-called county borojiglis ( now over 60 in

number) are entirely autonomous municipal
corporations, which have, in addition, the
powers of county councils. The town council,

elected in the same manner as that of other
municipal corporations, and presided over by
a mayor (or in six cases a lord mayor) is

(apart from the administration of justice and of

the Poor Law) the sole local governing authority
of the city, with practically unlimited autonomy
within the scope of the statutory authority en-
trusted by Parliament to local authorities gen-
erally; and not even subject, as regards its

expenditure on all but one or two subjects, to
the general Local Government Board audit. It

is an important feature of these county
boroughs that they (like the other municipal
corporations of any size) have their own police

forces, exclusively under the control of their

own town councils (by the "watch committee")-
The 4.750.000 who inhabit the metropolis

have a more complex local government than the

citizens of Liverpool or Manchester. London
is divided into 29 metropolitan boroughs, one of
them being the ancient city preserving still

its Corporation, its lord mayor, and other
dignitaries and various other peculiarities.

These metropolitan boroughs have each a
council, elected triennially by the householders,
which administers the paving, cleansing, and
lighting of the streets, the minor house drain-

age, the removal of refuse, the suppression of

nuisances and the collection of all the munici-
pal taxes. The City Corporation, in addition,

manages, with its own considerable estates, the

central markets, some of the bridges, the spe-

cial city police force and (in part) the port of
London. Above these local bodies stands the

London County Council, with annual receipts

and expenditures exceeding £9.000.000 sterling,

with 118 members elected triennially by the

householders of the whole administrative
county of London, together with 19 coopted
aldermen; and responsible for education, main
drainage, parks, and recreation grounds, the

lunatic asylums, the tramway service, the river

steamboats, the great street improvements, the

demolition of "slum" areas and the erection of
new dwellings, the administration of the

stringent Building Act and a host of miscel-

laneous county services, together with the man-
agement of the debt of London, not only for

its own needs, but also for those of the other

local bodies (except the City Corporation). The
water supply of the whole metropolitan dis-

trict, extending to much more than the county
area, is in the hands of the Metropolitan Water
Board, a body made up of representatives of all

the local authorities concerned. The Thames
is administered by the Thames Conservancy
Board, a body constituted on a similar plan.

The foregoing survey of English local

government omits two branches, which, from
historical causes, still retain their separate or-

ganizations. Nearly the whole of the collec-

tive provision for special classes (but not that

for lunatics, nor that for persons suffering

from infectious diseases) is in the hands
of what are called the Poor Law authori-

ties. The country is for this purpose divided
into 656 unions of parishes, often not cor-

responding with the boundaries of urban dis-

tricts, municipal corporations, county boroughs
or counties. The householders of each of these

unions elect either annually or triennially, a

board of guardians, which administers the pub-
lic provision for the aged and infirm, the

orphan and deserted children, the indigent sick,

the tramps or vagrants, and the destitute of
every kind. These boards of guardians levy,

for the cost of their schools, infirmaries, work-
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houses and "outdoor relief," an unlimited tax

on liouseholders, the celebrated poor rate.

Thty have complete discretion as to tiio amount
of money that they will spend, and as to the

amount cf the relief that they will afford (above
the legal "national minimum" of preventing
death by starvation) ; but their discretion as to

the mode of relief, as to the erection of build-

ings, as to the appointment of officers, and as

to the raising of loans is guided, and, in the
last resort, controlled, by the Local Govern-
ment Board, which has (in this branch of
local government more than in any otlicr ) the

power of issuing peremptory orders having the

force of law. In London, where there are 31
hoards of guardians, these have also a joint

hody, the Metropolitan Asylums Board, made
up chiefly of their nominees, which manages
the infectious disease hospitals and the asylums
for idiots. It should be said that there is a

great tendency to make, by rcarranc:cment of

the unions, the areas of these Poor Law units

coincide with those of rural and urban districts

the county boroughs. The persons who are
elected as members of rural district councils
already serve also, without other election, as

Poor Law guardians. It is not unlikely that a
few years will see the boards of guardians
abolished and their duties transferred in

county boroughs to the town council ; in coun-
ties, partly to the county council and partly to

the urijan or rural district council, and in Lon-
don, partly to the London County Council, and
partly to the metropolitan horou.ijh councils.

The other important branch of local govern-
ment with an organization of its own, and the
only one not upon an elective basis, is that of
the Justices of the Peace. These arc gentlemen
of position who are individually appointed by
the Crown (the Lord Chancellor), by being
included in what is termed the Connnission of

the Peace. In practice, however, they are al-

most always clio.<en by the Lord Lieutenant of

the county, who, in most counties, defers in-

formally to the wishes of the existing justices.

Thus, the "County Benches" are, in effect, re-

cruited to a great extent by an informal system
of cooptation. The principal function of the
justices is that of acting as magistrates. Any
one justice can issue summonses to appear and
warrants to the police for the apprehension of

ofTenders ; any two within each county can
hold a petty criminal court ("Petty Sessions"),
with power to inllict sentences of line and short
terms of imprisonment (subject to appeal to

Quarter Sessions), or to commit to prison
pending trial at a higher court ; and once a
quarter, the meeting of justices in "Quarter
Sessions" forms a criminal court trying, with
a jury, all but the inost serious crimes, such as
murder and grave felonies. .\t Divisional Ses-
sions, the justices license retailers of alcoholic

drink, nominally at their discretion, but really

without effective powers of refusing the renew-al
of existing licenses, except for grave misconduct.
A recent statute enables them to award com-
pensation, charged by a special rate on the dis-

trict concerned, to the holders of licenses which
they withdraw merely on the ground that they
are unnecessary. Finally, the Justices in

Quarter Sessions, by nominating half the mem-
bers of the standing joint committee (the
County Council sending the other half) go far

lo control the county police force. It should
he said that a slight elective element is infused
into the County Benches by the fact that the
chairmen of the urban district councils arc
(-.r officio justices. The county boroughs, and
also most of the smaller municipalities, have
commissions of the peace separate from those
of the counties, and the Justices of the Peace
so appointed usually comprise the Mayor for

the time being, and the leading members of
the town council. They have the same judicial

rnd licensing powers (though no control
over the borough police force) ; but in most
towns of any si;;e they perform few judicial

duties. In many towns there is also a stipen-

diary professional police magistrate, ap-

pointed by the Crowm (Home (Office) at the

re(iuest and at the expense of the town coun-
cil, who relieves the justices of the police

court work. In towns having their own Court
of Quarter Sessions, the duties of judge are
performed by the Recorder, also appointed by
the Crown (Lord Chancellor), who is always a
barrister of position, merely visiting the town
for the purpose of holding the quarterly court,

and receiving for this duty a small annual
stipend.

There remain to be mentioned certain

local authorities standing outside the general
system. At Liverpool and some other ports the

port is managed by a harbor trust or board,

usually elected by the payers of dock or port

dues, including the shipowners, with more or
less representation of other local governing
bodies. The Mersey Docks and Harbor Board,
as the Liverpool port authority is called, ad-
ministers a series of docks representing a capi-

tal outlay of some f.'io.ooo.ooo sterling. In low-

lyin.g or marsh districts there are ancient bodies
called commissioners of sewers, appointed in

form by the Crown (Lord Chancellor), but
practically renewing themselves by cooptation.

1 hese bodies maintain the seawalls, sluices and
embankments, enforcing on the neighboring
land owners their obligations of tenure, and
levying on them the cost of necessary common
works. The most exceptional of these authori-

ties is that of Romney Marsh, in Kent, where
the owners for the time being of 2.? ancient

estates are, by themselves or their deputies,

"Lords of the Level." with extensive taxing

and judicial powers for the maintenance of the

great seawall.

REL.\TI0N BETWEEN LOCAL AUTHORITIES AXD THE
NATION.VL EXECUTIVE.

In the matter of the relation between the

national executive and the authorities admin-
istering the various services of local govern-
ment, England occupies a position intermediate

between that of I-"rance on the one hand, and
the New England or Western States of the

United States on the other. The very real

autonomy of the English local governing body

—

greatest in the County Boroui h. or in such

bodies as the Mersey Docks and Harbor Board
or tlic Commissioners of Sewers of Romney
Marsh, ,Tnd least in the Boards of Guardians

—

marks it off from any analogous authority in

continental Europe. The English local authority

for each area is formed without any interven-

tion of the national executive (except in the
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cases of the Justices of the Peace and the ordi-

nary comniissiont.-rs of sewers, and then mainly
in form only), and entirely independently of its

volition. It is, for the most part, not subject
to the orders of an\' part of the national execu-
tive; it has, in nearlj' every case, real and com-
plete discretion as to the manner in which its

services shall be rendered or the law of the
land carried out ; it can, for the most part, de-

termine whether or not a particular service

shall be supplied in its locality; in all cases it

decides on its own responsibility upon its own
budget of expenditure, and (whilst not able to

impose a new kind of tax) as to the rate of the

taxation—of the kind prescribed by statute

—

which it will levj' upon its constituency ; and
whilst in particular instances it is required to

obtain the approval of the national executive,

either for its projects or to its actual adminis-
tration, its practical independence is such that

a stubborn local authority usually gets very
nearly its own way. To an Englishman, as to

an American, it is almost inconceivable that

a local authority should be appointed, wholly or
in part, by the national executive (unless

merely in form ) ; that it should receive and
obey orders from the Minister of the Interior

;

or that it should have to submit its budget for

the approval of any superior. On the other
hand, no local authority in England—whatever
the case may have been in times past—has any
original, inherent, or independent powers. With
the possible exception of the ancient corpora-
tion of the City of London, all the English local
authorities of to-da}- plainly owe their origin to
and derive their governmental powers exclu-
sively from the statutes which Parliament has
enacted concerning them ; and they are, with-
out exception, in all cases, subject to the condi-
tions and limitations of those and any new
statutes. A local governing body has, in Eng-
land and Wales, no rights, powers, privileges

or duties inherent in it merely because it is

representative of the people of the particular
locality ; or secured to it by a constitution or
other authority independent of the national
legislature for the time being. Xor is there in
England anything corresponding to the com-
plete separation between the state executive and
the local authorities and their mutual inde-
pendence of each other that characterizes so
many of the L'nited States of -America. Every
local authority in England is required by law at
least to furnish an annual statement of its ac-
counts to the Local Government Board ; nearly
all of them have to obtain the approval of that
branch of the national executive before in-
curring expenditure to be met out of borrowed
money, and before raising a loan; most of them
receive annual grants from the national ex-
chequer in aid of their expenditure on particular
local services, and have therefore to comply
with the conditions that may be attached to
these grants by the Treasury, the Board of
Education, the Home Office, the Board of .\gri-
culture, or the Local Government Board ; finally,

nearly all of them have to submit—but the
municipal corporations only in respect of part
of their work—to an annual ai'dit of their ac-
counts by auditors appointed by and respon-
sible to the Local Government Board. These
auditors do not carry out. however, the wishes
of the national executive ; what they have to do

is to prevent disobedience to the statutes of the
national legislature. They have, in fact, to

act in a judicial rather than in an executive
capacity, having no power to override a mere
exercise of the discretion of the local authority,
but they are authorized, and indeed required,
whatever the Local Government Board, or
other executive authority might desire, subject
to appeal to the ordinary courts of law. peremp-
torily to disallow and to cause to be refunded,
any expenditure that (whether in respect of its

subject matter, or by reason of fraud, embez-
zlement or mere waste) falls outside the statu-
tory powers conferred upon the local authority.
It should, moreover, be added that any dif-

ference of opinion between the Local Govern-
ment Board (or other branch of the national
executive) and a local authority, or between
two local authorities, as to their respective
legal powers and obligations, has to be deter-
mined (unless by mutual consent) not by the
decision of any executive officer or by the na-
tional executive itself—not even by any special
tribunal which the national executive might in-
fluence—but, as in the United States, by the
ordinarj- Courts of Justice, applying to the
dispute the ordinary law of the land, exactly as
if it were a dispute between private individuals.
In the same way, when a local autiiority dis-
cbeys or fails to comply with any of the
statutes, or acts in excess of its powers, it can
be coerced to obedience (apart from such dis-
allowance of unlawful expenditure by the audi-
tor, or such withdrawal of financial assistance
from the national exchequer as has been al-

ready mentioned) only by means of actions in

the ordinary Courts of Justice, which have to be
initiated either by aggrieved individuals or by
the national executive under the ordinary law.

But any description of the relation between
the national executive and the local governing
bodies in England would miss the most im-
portant feature if it omitted to lay stress on the
Grant in Aid. It is the system of grants in aid
from the national exchequer upon which the
smooth and efficient working of the whole
organization to a large extent depends. The
expressed purposes of these grants in aid are
(a) to assist poor localities, and prevent the
local rates rising to an oppressive height, by
promoting a partial equalization of burden; and
(b) to induce apathetic or backward local au-
thorities to incur expenditure on local services
in v.'hich the communitv as a whole has a strong
interest. Even more important to the student
of political science is the utility of these na-
tional subventions to local government, when
given in their most efficient form, in securing
national efficiency, without destruction of gen-
uine local autonomy. The basis of English
local government is the statutory enactment, by
the national leHslature, of a minimum standard
in each public service (notably in sanitation,
education and police), the attainment of which
is legally obligatory on every local authority,
and is legally enforceable by mandamus. Be-
yond that national minimum in each public
service, each local authority has complete dis-

cretion. It can, at the expense of its ever-rising

local rates, and subject to the control implied
in periodical popular election, do as much or as
little as it chooses. But if it chooses to comply
with certain specified conditions imposed by the
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national executive—conditions designed to

secure a constantly rising standard of cfiiciency

in particular services—it can (especially in

education) olitain national grants in aid of
its local cxpcmlitiin.-, so calculated as to share
the financial burden of increased efficiency

between the national exchequer and the local

rates. The position of authoritative criticism

and ultimate power to withhold the grant, which
this relation givis to the national executive

—

while leaving the local autluirity both frocdnm
of decision and a genuine choice among meth-
ods, as well as complete autonomy in the ap-
pointment of officers—appears, on the whole,
the best possible device for combining adminis-
trative efficiency witli local popuhir control.

Bibliografliy.— Resides the authorities cited

in the text the student should consult 'Eng-
lish Local Government,' by Dr. Joseph Red-
lich and F. W. Hirst; or 'The Parish and tlie

County,' by Sidney and Beatrice Webb, 1906,
forming the first of several volumes of an
analytic and historical account of 'English
local government from the revolution to the
municipal corporations' act.' Brief descrip-

tions of the actual or.ganization of to-day are
'Local Government,' by Percy .•\shKy (1905);
and 'Local Government,' by Dr. Blake Odgers
(1902).

SlDN'EY AND Be.\TRICE WeISB,

Joiiil aitlhors of '/iidiist'iitl Democracy,^ etc.

13. Great Britain — Civil Service. The
oresent orjjanizatiou of the English Civil Ser-
vice may be said to have originated in the ap-
poiiumcnt 1iy Order in Council in 1S55 of a

Civil Service Connnission sufficiently strong and
independent to check in some degree the tlien

existing abuses of Parliamentary patronage.

In the earlier years of the reign of George
111. the Kin.g had kept patronage in his own
hands, and had used it witli the single view of
increasing his personal power. Edmund Burke's
reform of the Civil List (t^Si) bro\ight in a

new and more permanent organization of the

government offices, which made royal pressure

on the "placemen" more difficult. In 1809 a

Superannuation Act had the practical effect of

giving civil servants the right to hold their

office during good behavior. From i8ro they
were paid by salary instead of by fees, and from
1816 the salaries of many posts were provided
by a Parliamentary grant. By this time the

royal power was exercised by the cabinet min-
isters, and they, through the "Patronage Secre-
tary to the Treasury," who acted (and still acts)

as Parliamentary "whip." avowedly used their

patronage on the nomination of indi\i(hi;d mem-
bers of Parliament as a means of keeping to-

gether a majority in the House of Commons.
Lord John Russell, in his 'History of English
Government and Constitution' 1823 (page 402),

speaks of Parliamentary patronage as being "of

late years more completely organized."

The legislation which followed the Reform
Bill of 18.32 increased the number and import-
ance of civil service posts, while the growth of

the railway system and of other forms of joint

stock enterprise made it more diHicuIt for the
government to retain its few really able officials.

The majority of the persons appointed on the
nomination of ministers and members of Parlia-
ment were notoriously incompetent. Eacli party

respected the appointments of its predecessor
and no one lost his po!.t on a change ot govern-
ment— a fact which, while it mitigated the evils
of the spoils system, added to the permanent
inefficiency of the service. Occasionally a strong
man (like Sir James Stephen, 1789-1859, or
Herman Merivale, i8olr-i8/4), was appointed
from <iutside in middle age lor special work, but
as a rule men were a])pointed young and were
employed for their llrst 10 or 15 years in copying
letters and other routine occupations. The ef-

fect on tile personnel of the offices is described
by Sir Charles Trevelyan and Sir Stafford
Northcote (Report on the Civil Service, 18.S4):
".\dmission into the civil service is indeed
eagerly sought after, but it is for the unambi-
tious and the indolent or iiicapalile that it is

chietly desired. Those whose abilities do not
warrant an expectation that they will succeed in

the (ipeii professions, where tliey must encounter
the competition of their contemporaries, and
those whom indolence of temperament or physi-

cal infirmities unfit for active exertion, are
placed in the civil service."

The effect on the constituencies was even
worse. Sir Charles Trevelyan, writing many
years later, says: "Every borough and county
except a few of the largest had its local man-
ager on either side— a banker, brewer, or
solicitor— who purchased the vote and support
of the leading men by a judicious application of
the loaves and fishes. The corruption so en-

gendered was more constant and general than
the bribery carried on by means of money, and
it was also more infiuential, in the degree in

which a provision for life for a son or some
other person in whom a voter was interested

was more valual)le than the custnmary five-

pound note." (Eaton, 'Civil Service in Great
Britain,' p. 431 ).

In 1853 the government appointed Sir

Charles Trevelyan, with Sir Stafford Northcote
as his colleague, to inquire into the whole ques-
tion. Trevelyan had been ( 1826-1838 ) in the
.service of tlie East India Company and was the

brother-in-law of Macaulay, wlio had been
(1832-1834) secretary to the India Board of
Control and (1834-1838) legal member of the

Governor-General's Council. In 1833 Macaulay
had suggested open competition for the "writer-
ships" of the East India Company as the only

effective method of controlling the patronage of
the directors.

The Government of India Bill of 1853 car-

ried this proposal into effect, the first open ex-
amination being held by the India Board in

1855.

Trevelyan and Xorthcote's report was pre-

sented in January 1854, and proposed open com-
petition for the English civil service, and the

separation of the service into higher and lower
divisions. Gladstone, as Chancellor of the Ex-
chequer in Lord Aberdeen's government, agreed
with the scheme, and civil service reform was
promised in the Queen's speech of 1854. Mean-
while the report had been sent round to a num-
ber of distinguished educators and adminis-

trators whose opinions, mostly pessimistic, were
published by the government (Reports and
Papers, 1854-55). In March 1854 the Crimean
War began, which prevented any large reform
being undertaken and the scheme was denounced
in the House of Lords, by Lord Malmesbury
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and others, 13 March 1854, as inconsistent with
aristocratic government.

In January 1855 Lord Pahnerston, who dis-

approved of Trevelyan's scheme, became Prime
Minister. But the administrative disasters of
the war had stirred pubHc opinion, and a strong
Administrative Reform Association, under the
leadership of Sir Henry Layard, had been
formed. Dickens expressed tlic popular indig-
nation of the time in his picture of the Titc
Piarnacle family in 'Little Dorrit' (1855-57),
wliich perliaps was partly inspired by Carlyle's
attack on "Downing Street" in his 'Latter Day
Pamphlets' (1859). Pahnerston so far gave way
as to create by Order in Council (21 May 1855)
a Civil Service Commission whose duty it should
be to conduct an independent examination of all

nominees. Resolutions in the House of Com-
mons in favor of open competition were lost (10
Julv 1855) and carried 24 April 1856, and in

1857.

From the first, some of the examinations
conducted by the Civil Service Commissioners
were in fact competitive, owing to the nomina-
tion of more candidates than there were ap-
pointments. In 1S60 a strong Select Committee
inquired into the whole question and reported
that their own preference was in favor of open
competition, but that in order that the govern-
ment should not go beyond public opinion they
recommended the extension of this system of
"limited competition" to the civil service gen-
erally. The evidence taken by the committee
showed that some of the older civil servants
still objected to the examination system, even
under the conditions which Lad prevailed since

1855, on the ground that it had introduced "a
class of men above their work." The opinions
of one of the better officials who had been in-

troduced by the old system of unchecked nom-
ination are expressed in Anthony Trollope's
novel <The Three Clerks' (1858).

The recommendations of tlie Select Commit-
tee were accepted by the government, and for
the next 10 years a competition between at least

three nominated candidates took place for each
appointment.

The introduction of household suffrage in

towns by Disraeli's "Leap in the Dark" Reform
Bill (1867) and the defeat of the Conservative
party at the election of 1868, altered the whole
political position of the civil service question.

The existing aristocratic political families felt

that tlieir hold on patronage was gone, and were
afraid of the results which would follow from
the use of patronage by members of Parliament
under the pressure of the newly enfranchised
voters. The system of open competition for the

Indian civil service introduced 15 years before
had worked well, and Gladstone was able to

publish (4 July 1870"), almost without opposition,

an Order in Council throwing open to competi-
tion most of the government offices. The For-
eign Office and the Home Office (which con-

trols the police') were excepted, owing to a

belief that secrecy was better secured by a sys-

tem of nomination. A few years later (1873)
the Home Office was thrown open.

When the post-office took over the telegraphs
from the railway companies in 1870 it was found
that a few women officials were at work. These
were retained, and since then the number of
women civil servants has been increased. There

were 7,000 of them recorded in the census of
1881, 15,000 in i8gi, and 16,000 in 1901. A few
women have been appointed to important posts,

as inspectors.

Gladstone's Order in Council of 1870 still in
essentials regulates admission to the English
Civil Service, though alterations of name have
occurred, such as the substitution of "Second
Division" for "Lower Division" in 1890, and
changes of salary, status, and examination sub-
jects.

The system has been worked with a certain-

amount of elasticity. i\Ien of all ages are from
time to time appointed without competition to

posts involving special knowledge, and com-
petitive examination is never used in such cases-

as a test of qualifications. In some cases, as in

the starting by the Liberal government of 1892-

95 of the Labor Department of the Board of
Trade and the Inquiries Department of the
Board of Education, appointments have been
given without examination to men from outside,
although the work to be done is similar to that
done elsewhere by civil servants recruited in
the ordinary way. Inspectors are practically
never appointed by examination, and the "Ex-
aminers" of the Board of Education, whose
work is practically that of the "first division
clerks" in other offices, are appointed by the
president of the Board, generally from men who
have just distinguished themselves at Oxford or
Cambridge. Artisans at the royal dockyards
and on other government work are appointed
without competitive examination from lists of
waiting applicants, and the same method is used
for recruiting the police of London (which is

under the central government). The younger
"second division clerks" are allowed to compete
on equal (or slightly more favorable) terms
with the outside candidates for first division
clerkships, but in no case is competitive exam-
ination used as the method of selection for pro-
motion within the service.

Speaking generally it maj- be said that the
English government believes that competitive
examination in the ordinary subjects of study is

an excellent way of selecting young men for
employment at the end of their school or uni-
versity career, whether at 17 or at 22 years,
of age, but tliat it is not effective when applied
to men engaged in professional work or as a
test of professional knowledge. The fact how-
ever that the main body of the officials are
appointed by competition has produced an
cst'i-it dti corps which keeps the whole service
out of politics, and the exceptional cases of ap-
pointment by nomination neither excite nor as.

a rule deserve criticism.

Any serious modification in the present ar-
rangements which may be introduced in the
future will probably be due to the changes which
are going on in the English educational system.
In 1855 and in 1870 almost all young English-
men of the well-to-do classes who did not enter
the army or navy went through the same course
of education in classics and mathematics at the
old endowed "public schools" and the two great
universities. Professional preparation for the
young "gentlemen" followed graduation, and
therefore it was very easy immediately after
graduation to compare their abilities and ac-
quirements by examination. Those who failed

began, without feeling that they had wasted
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either time or effort, preparation for the Bar or

the Church or the "public school" teaching pro-

fession, or more- often started their professional

\vorl< with little or no preparation. In the same
way an examination for the lower civil service

coiilineci to reading, writing, and arithmetic,

corresponded to the facts of the time, for few
boys wdio did not go thiough the public school

course learnt much else. Since 1870 the number
of "secondary" and "higher grade" schools with

a fairly wide curriculum has enormously in-

creased. In 1891S it was found that the old nar-

row exammation for the lower division had
become by the mere force of competition a dif-

ficult and technical test for which boys left their

schools and prepared themselves at crammers.
A wider curriculum including modern languages

and science was therefore substituted. This fact

and the facilities in London and other cities for

obtaining higher education in evening classes is

tending to lessen the educational advantages
possessed by the average first division clerk over

a clever and ambitious second division clerk,

and to break down the original reason for their

life-long difference of status.

A still greater difficulty is being created by
the changes which are going on in English

higher education. The English university course,

both in the older universities, and still more in

the new universities which are springing up in

the great towns, is becoming increasingly spe-

cialized. Students come to the universitv for pro-

fessional courses such as medicine or engineering,

or law, or if they devote themselves to human-
istic studies specialize on history, or philosophy,

or philology. A course which is likely to lead

to success in the first division examination

(with which the Indian civil service examination

was combined in 1897) must consist of several

different non-technical subjects pursued with

almost equal diligence. Such a course may
tend, for those young men who have to work for

tlieir livelihood, to lead to no profession except

the civil service and perhaps teaching. If so,

the original advantage of that generalized ex-

amination which was introduced under Macau-
lay's influence into both the home and the Indian

higher civil service will come to an end. It will

he no longer possible for the clever youths from

the universities to compete each year for civil

service posts before finally deciding on their

career. The generalized course will itself have

become a special preparation, and it will lie dif-

ficult to resist the argument that a specialized

examination involving, as it does for instance

in Germany, a technical course of study in law

and economics would produce better results.

The term "civil service" is in England only

used of the service of the central state. That
fact has helped to disguise the unity of the prob-

lem of administrative employment under the

central and the local government. The census

figures class them together and show that the

local employees are growing in number as fast

as the central.

National. Local.

1871 53-<»o 5'. 000

i83i., 5°.«>o S3.000
iSii 79.000 64,000

1901 90.000 71,000

Only a few of the larger local governing
bodies have a system of competitive examination

for their administrative service and "influence"
is undoubtedly very powerful in securing ap-
|)ointnients under the rest. At the same time,

as the size of local governing areas and the im-
portance of local work increases, the need of
abler and better trained officials is making itself

icU. It is certainly not desirable that each local

service should be a "water-tight compartment,"
admission to which must be sought by a separate
examination and within which alone promotion
can be hoped for. \or is it probable cither that
the central state will lay down (as it docs in the
case of Medical Officers of Health 1 certain

qualifications which must be possessed by all

persons appointed to local administrative posts,

or that the local bodies will combine for a gen-
eral competitive examination from tlie successful
candidates at which all local bodies may draw.
But if a course of preparation including perhaps
law, statistics, and "Staatswissenschaft" became
accepted by public opinion as the best prep-
aration for a professional administrator, it is

probable that the central and local ofticials

would be appointed to a large extent from the
same body of candidates. At present, however,
opinion in England might be suspicious of a
"bureaucracy" trained, as in Germany, on a
common body of knowledge and in a common
form of thought.

Burke in his reform of 1782 not only helped
to create the class of professional "cival ser-

vants" but attempted to distribute some of their

work upon a more logical and economical basis.

What we now call "Government Departments"
consisted then of the clerical staff attached,
cither to certain ancient offices of State, such
as those of the Lord Chancellor, the Chancellor
of the Exchequer, the Postmaster General, and
the Secretaries of State, or to Committees of
the Privy Council, or to Boards of Commis-
sioners administering other ancient offices such
as those of the Lord High 1 reasurer. or the

Lord High Admiral. Each office had "grown"
of itself, and new offices had been created as

work increased and without reference to any
consistent plan. Of the two principal Secre-

t.-iries of State, for instance, the Secretary of
the North conducted all correspondence with
the Northern powers of Europe, and the Sec-

retary for the South not only corresponded with
E'rancc, Spain, etc., but carried on Irish busi-

ness and the whole police and other work of

the "Home" Department. Burke re-divided

their duties, making the Northern Department
the office of the Foreign Secretary, and the

Southern Department that of the Home Secre-

tary. At the same time. England having lost

the greater part of her Empire, he suppressed

the Colonial Secretary, who had existed since

1768, and who had by hopelessly unworkable

arrangement shared his duties with a Com-
mittee of the Privy Council called the Board of

Trade and Plantations. The work of both was
given to the Home Secretary.

But it was not until the period of legis-

lative activity which followed the Reform Bill

of 1832 that anything like a complete survey

was made of the functions of government, or

that any serious attempt was undertaken to

create a department for each function. Both
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the recognition of the need of such a survey
and the actual form taken by the redistribution

of powers were largely influenced to the sug-

gestions of Jeremy Bentham in his 'Constitu-

tional Code' and other writings.

The Board of Works (Bentham's "Domain
Minister") was created in 1832; the Poor Law
Commission (Bentham's "Indigence Relief

Minister") was created in 1834, became the

Poor Law Board in 1847, and was merged in

the Local Government Board in 1871 ; the Com-
mittee of Council for Education (Bentham's
"Education Minister") was created in 1839 and
became the Board of Education in iSgg ; and
the Registrar General (to superintend Bentham's
"Local Registrars" of vital statistics) was cre-

ated in 1837. Separate Secretaries of State
were appointed for War and Colonies in 1854,
and for India in 1838. A Secretary for Scot-
land was created in 1885, and a Board of Agri-
culture in 1889.

At present under a bewildering variety of
names (Boards, Commissioners, Secretaries,

etc.) a fairly logical system is in existence.

Nearly all the work of the executive govern-
ment is divided among about fifteen main de-

partments. At the head of each department is

a political chief who sits in the Cabinet and who
IS assisted by another member of the Govern-
ment, who generally sits in that House in which
the Cabinet member does not sit.

In igo6 the Departmental chiefs and their

Parliamentary assistants were : for Finance, the
Cliancellor of the Exchequer assisted by the
Financial Secretary to the Treasury ; for the

Home Office (Police, etc.). Foreign Office,

Colonial Office, War Office and India Office,

a Secretary of State with a Parliamentary
Undersecretary in each case ; for Scotland and
Ireland, a Secretary and Chief Secretary; the
President of the Local Government Board
(dealing with Poor Relief, Public Health and
other functions administered by local authori-
ties), with a Parliamentary Undersecretary;
the President of the Board of Education, whose
assistant (in the House of Lords) is called
Lord President of the Council and is (ipois) in
the Cabinet; the President of the Board of
Trade, with a Pi'.rliamentary Undersecretary

;

the President of the Board of Agriculture, with-
out one; and the Postmaster General.

Biuliography.— The only book on the whole
subject is D. B. Eaton's 'English Civil Service*
(1880), a careful record of facts, but written
without special knowledge of English conditions.
The rise of the Indian civil service is admirably
treated in A. L. Lowell's 'Colonial Civil Ser-
vice' (1900). But the main sources are the re-

ports and evidence of the successive Parlia-
mentary committees and royal commissions
which have sat on the subject, especially the
Report of Sir Stafford Xorthcote and Sir
Charles Trevelyan (1854), Reports and Papers
on the reorganization of the Civil Service (1854-
55). The Select Committee on the Civil Service
(i860). The Playfair Commission (1874). and
the Ridley Commission (1887). For the or-
ganization of government departments, consult
Sir William Anson's 'La-w and Custom of the
Constitution,' Vol. II.

Graham Wallas,
Member of the London County Council; author

of 'Life of Francis Place'' ; Lecturer at the
London School of Economics.

THE JUNIOR PARTNERS.
14. Great Britain— Scottish History.

From the Invasion of Agricola in So A. D. to the

Death of Alexander IIL in 1286.— In the main
lines of its development Scotland has from
the beginning been subjected to the same
general influences that have determined the

civilization of all the countries of Western
Christendom. Like each of these countries,
however, it has had a history of its own
which has given a specific stamp to the
character of its people, to its institutions,

laws, customs, and social arrangements.
Among the nations of Europe Scotland has
an individuality as distinctive as that of any
of its more powerful neighbors, and it has
made its own contribution to the general
sum of knowled.ge and to the advancement
of humanity. Let us in a rapid survey glance
at the general and special conditions under
which her people became a nation and ac-

quired the characteristics by which she is

known to the world.
Remote as is her geographical position,

Scotland, from the moment it appears in

history, was an integral part of W'estern
Europe. Like England, France, and other
countries she also came under the domina-
tion of the Roman Empire, and her history
begins with the invasion of Agricola in the
year 80 a.d. In her case, however (and it is
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a note of difference at the very beginning
of her history), the Roman dominion never
passed beyond a military occupation, and,
except material remains, left no permanent
impression of its presence. The next power-
ful influence that helped to determine the
future of Europe was the spread of
Christianity, and for this influence Scotland
had not long to wait. About the year 563
Saint Columba introduced Irish Christianity
into the country north of the River Forth,
and bj' the first quarter of the 8th century
the whole of North Britain came nominally
under the jurisdiction of the Bishop of
Rome. Christianity was a common factor in
the ])rocess which led to the formation of the
nations of \Vestern Europe, but in Scotland,
as in other countries, there were specific
conditions that determined the character of
her development and permanently influenced
the genius of her people. There was first the
physical nature of the country, and, second,
the fact that peoples speaking different lan-
guages divided the land between them. As
far as her internal history is concerned, the
dominating physical fact was the division of
its surface into a Highland and a Lowland
country. The River Forth "that bridles the
wild Highlandman." dividing these two ter-
ritorial sections by a natural line, has been,
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in fact, a determining factor in the develop-
ment of the Scottish nation. To tlie north
and the south of the Forth respectively

there have existed to the present day two
distinct peoples, speaking different languages
and possessing different characteristics,

partly the result of original racial idiosyn-
crasies and partly the result of their respec-

tive histories. The mutual relations between
these two peoples, it will be seen, have been
of the first importance in the historj' of the
Scottish nation.

In the first quarter of the nth century
the entire mainland of Scotland was nom-
inally consolidated under one ruler, Mal-
colm II., who came of the Celtic race beyond
the Forth. Though territorially consoli-
dated, however, there was little cohesion
between the northern and southern sections
of the Kingdom, and tlie process in the next
stage of national development ( 1 100-1300)
was the knitting of the bonds between the
different peoples and their gradual subjection

to an acknowledged head. In this process,
also, there w'ere general causes at work
which were common to Christendom, and
causes which were peculiar to Scotland her-
self. The general causes were the introduc-
tion of the feudal system, the organization
of the Church with Rome as its centre, and
the growth of towns and municipal institu-

tions — all the result of the general move-
ment among the countries of Western
Europe. Peculiar to Scotland itself during
this period of her development was the de-
cisive supremacy obtained by the Teutonic
over the Celtic peoples in the direction of
the national destinies. The marriage ( 1079-

100.^) of Malcolm Canmore, a Celtic prince,

with the Saxon Margaret marks the hcginnin.g

of the struggle between the two races which
was to decide whether there was to be the

Scotland which exists to-day. From that mar-
riage issued a line of kings with Teutonic
names, Teutonic sympathies, and with the .abid-

ing purpose of Teutonizing the national

institutions. The reasons for this policy are

sufficiently obvious. The country between the

Firth of Forth and the Tweed, which had been
acquired through conquest by the Celtic kings

of the north, and whose inhabitants were
mainly Teutonic, was the most valuable part of

their kingdom, and naturally tended to become
its political centre. From the death of Malcolm
Canmore in log.'? to the death of Alexander III.

in 1286. therefore, the task of the successive
Scottish kings w-as, on the one hand, to de-

fend the southern part of their dominions
.igainst the encroachments of England, and.

on the other, to hold in check their Celtic

subjects to the north of the Forth and in

the extensive district of Galloway (also

mainly Celtic) in the southwest. By the
death of Alexander the task had been ac-

complished, and Scotland was now a con-
solidated kingdom, effectually ruled by one
acknowledged prince, with Teutonic influ-

ences in the ascendant.
The Strui;,^le for Independence.—-The death

of Alexander III.'s only heir, Margaret of
Norway, led to the attempt of Edward I. of
England and his immediate successors to

attach Scotland to the English Crown, and
for more than half a century she had to fight

for her bare existence as a nation. Tiie
results of the struggle were of the highest
importance for the future of her people.
Successfully maintaining her independence,
by the very effort she made for self-preserva-
tion she became a united nation with a con-
sciousness of a distinct destiny which had
not been present to her even in the "golden
days" of Alexander III. By the ordeal they
had passed through, moreover, the Teutonic
section of her people, who had been mainly
interested in the issue of the struggle, ac-
quired that national characteristic "the carl
o' hemp in man* — that dogged persistence,
which the world has recognized as a pecu-
liarity of the typical Lowland Scot. But, as
we shall see, there was another result of the
struggle for independence which, if it did
not affect the national character, powerfully
influenced Scotland's laws and institutions,
political, social, and municipal. In the con-
test with England she had sought the alli-

ance of France, and for two centuries and a
half she was in closer contact with France
than with England. Previous to the War
of Independence it was from England she
had borrowed what she needed; now it was
to France that she looked as her model.

The Development of Xational Institutions

Under French Influence, 147J-1542.— From the
death of David II. in 1472 to the beginning
of tlie reign of Mary in 1542 is a well-marked
period of Scottish history, during which the
national institutions assumed the general
form which they maintained till the union of
the Scottish and English Parliaments in

1707. Throughout this entire period the
dread of English aggression was still the
constant preoccupation of the people, and
this permanent dread at once deepened the
national traits of hardihood and caution and
contributed to the strengthening of national
sentiment. In the development of institu-

tions we have again to note the action of
causes common to western Europe. Like
the kings of other countries the Kings of
Scots deliberately aimed at crushing the
power of the feudal nobles and establishing
a central authority over which they should
be supreme. But in this endeavor they were
checked by two hostile forces — the power
of the Scottish nobles themselves and the
insubordination of their Celtic subjects in

the Highlands and the Western Islands, .^s

the result of these opposing forces, whose
relative strength was constantly changing, a

Parliament like that of England, with well-

defined privileges and efficaciously represent-
ing the different classes of the people, could
not come to birth in Scotland. In the Scot-

tish Parliament or Estates fso-called in

imitation of the French Etats), the Lords
Temporal and Spiritual, the Commissioners
for the Shires and Burghs, sat in one House
and nominally legislated for the nation, but
the actual power of the Parliament was
in the hands of a committee known as

"The Lords of the Articles," the choice of

which lay with the king or the greater

barons according as the one or the other was
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in the ascendant. Till the Scottish Parlia-

ment ceased to exist, therefore, it was but

the convenient instrument of whatever au-

thority clianced to preponderate in the State.

In the case of other institutions it was from
France that Scotland borrowed the models
she sought to imitate. It was from France,
mainly during the period of which we are

speaking, that she took over the Roman
law, thus departing from the example of

England; and the College of Justice (the

present Court of Session), established by
James V. in 1532, was formed on the pattern
of the Parlcinciit of Paris. In the election of

municipal bodies in the burghs the method
of France was likewise adopted (the retiring

body electing its successor), a method which
prevailed till as late as the iSth century.
From France, also, during the same period
was taken the arrangement of feu-farm by
which land was leased in perpetuity— an
arrangement encouraged by the Estates and
intended (ineffectually as it proved) to

remedy the system of short and precarious
leases which till the 19th century disas-

trously affected agriculture in Scotland.
When to these borrowings we add the fact

that the majority of highly educated Scots
studied in the schools of France, it will be
seen that, apart from the political results of
the alliance, the influence of France in Scot-
land is one of the important facts in the

national development.
From the Reformation to the Revolution,

1542-1689. Adoption of Protestantism and
Alienation From France.— With the beginning
of the reign of Mary (1542) Scotland makes
a new departure and enters on a period
which definitely closes with the Revolution
of 1689. The dominating fact of the period
was the adoption of Protestantism in place
of Catholicism as the national religion

(1560). The immediate result of the change
of religion was alienation from France as a
Catholic country and approach to England,
with an ever-growing conviction on the part
of both peoples that political union was in

the interests of both. But there were other
results from the religious revolution which
permanently affected the national character
and the future of the country. For the first

time in the nation's history an issue was
presented which the public mind was mature
enough to comprehend and which was of a
nature to evoke the inherent contrarieties of
thought and feeling which divide man from
man. From the change of religion and the
political consequences it involved there re-

sulted a collision between two types of mind
which have been in antagonism ever since.

But this very collision of opposites produced
a quickening of the general consciousness
which made Scotland a nation in the strictest

sense of the word. From the Reformation
to the Revolution the country was cleft in

twain by two opposing principles and two
opposing parties, between which compromise
was impossible and political equilibrium was
unattainable. On the one side were the suc-
cessive Stewart kings who aimed at absolute
control in Church and State, and on the
other, the religious party which adopted

Presbyterianism as its form of church polity
and which maintained the Church's inde-
pendence of the State. After a struggle that

had lasted above a century came the Revo-
lution of 1689, when England and Scotland
both cast out the House of Stewart and a
new order began.

From the Revolution in i6Sg up to the Pres-
ent Time; The Union of Scottish and English
Parliaments {i/oy) ; The Jacobite Risings;
Subsequent Privileges: Modern Development.—
For Scotland as for England the Revolution
marks the beginning of tlfe rnodern time.
Throughout the foregoing period theological
considerations had dominated the public
mind equally in affairs of Church and State;
henceforward secular interests become more
and more the impelling motives that deter-
mine the action at once of the State and of
the individual. The immediate result of this

changed attitude was the union of the
English and Scottish Parliaments in 1707.
In the previous century ecclesiastical differ-

ences had been a bar to this union; now
considerations of reciprocal interests de-
termined both nations to accept it. For
Scotland the union was a necessity if she
was to take her place among the nations.
Hitherto she had labored under dis-
advantages which, in spite of the strenuous
efforts of her people, had impeded her free
development. Her remote situation, her
limited area of arable soil, her long antagon-
ism to England, her political and religious
distractions, and, as the result of all these
concurrent disadvantages, the meagreness of
capital, had crippled her in all her efforts to
develop her resources and to compete with
more fortunate nations. The immediate conse-
quences of the union, however, did not give
promise of the future that was in store for
her. The old jealousies between the two
partners increased rather than abated, and
for fully half a century Scotland sullenly
acquiesced in a union into which (such was
the feeling generally expressed) she had
been entrapped by unscrupulous statesmen,
and from which she had only received in-
sult and injury. The Jacobite risings of
1715 and 1745 are the significant commentary
on the state of feeling even in the Lowlands,
but, as the issue of both enterprises proved,
the heart of the nation was too deeply com-
mitted to the new order to revert to a regime
that would have been inherently opposed to
the spirit of the new time.

By the middle of the 18th century the
advantages that accrued from the union were
no longer doubtful, and henceforward the
industrial and commercial progress of the
country exceeded the expectations of its
most sanguine advocates. Manufactures
multiplied; the mineral wealth of the country
and the riches of its seas were utilized for
the first time on an extensive scale. Foreign
trade had hitherto been almost entirely
restricted to the exchange of commodities
with the countries bordering on the German
Ocean and the Baltic Sea. but by the open-
ing up of trade with America, Glasgow,
Greenock, and Paisley— mere villages at the
time of the union — grew into great
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towns and important commercial centres.

Hitherto, also, of the three types of burghs
peculiar to Scotland — Burghs of Barony,
Burghs of Regality, and Royal Burghs —
only the last had enjoyed the privilege of
foreign trade in staple commodities, but this

I)rivilegc gradually fell into abeyance, and
every burgh with sufficient enterprise was
at liberty to compete with its neighbors.
In connection with the burghs a further

progress has to be noted. In Scotland, as

in other countries during the Middle Ages,
trade and commerce had been shackled by
conditions, necessary at the time but which
were incompatible with free national de-
velopment. Only Royal Burghs had pos-
sessed the privilege of being the homes of
the great industrial crafts; in all the three
types of burghs only burgesses had the

right of pursuing any form of trade; jealous
rivalry prevented free commercial inter-

course between the diflferent towns of the
kingdom; and, finally, the fixing of the prices
of commodities by the town councils or by
the state, obstructed the natural competition
which is the life of trade. Later than in

England, though not later than in I'rance

and Germany, these restrictions gradually
ceased to be operative, and in 1846 "exclusive
privileges" in trade and commerce were
formally abolished by Act of Parliament.

Thus by the awakened spirit of her
people and the surprising development of
her resources, Scotland, for long a thorn in

the side of her more powerful neighbor,
came to be England's valuable ally in the
building up of empire. To the growth of
the British colonies it is admitted that she
has contributed even more than her relative

share: the number of pioneers whom she
has sent to Xcw Zealand, to .'Vustralia, and
Canada is relatively greater than has pro-
ceeded from England, and equally out of
proportion is the number of rulers and
soldiers she has given to India and the other
dependencies. In science, philosophy and
literature it is sufficient to recall the names
of Watt, Adam Smith, Hume, Burns, Scott,

and Carlyle, to prove that she has con-
tributed her own quota to the common
stock of material and spiritual wellbeing.

In the rapid development of the country
the Lowlands of the south and east were
the principal agents, but the Highlands also
were powerfully affected by the transform-
ation of the rest of the kingdom. The ris-

ings of 1715 and 1745 may be regarded as
the last efforts of the Celtic population of
Scotland against the Teutonic element, to
which it had been in pcrnianentr antagonism
since the time of Malcolm Canmore.
Through the action of the government after

the last attempts of the Stewarts to recover
their heritage the Highlands ceased to be a
source of danger, but became a source of
economic perplexity. The social conditions
under which the Highlanders had hitherto

lived now came to an end: the time-honored
raids into the Lowlands were no longer
possible, and the Highland chieftain ceased
to be a feudal lord and became a proprietor

interested in the produce of his land. Thus
arose the problem, even yet imperfectly
solved, how under their conditions of climate
and surface and soil the Highlands might
be made a tolerable abode for their popu-
lations and a partaker in the general pros-
perity of the country. But, though in the
past debarred by physical conditions from
playing a main part in the material develop-
ment of the country as a whole, the High-
lander is yet a constituent element of the
Scottish nation. The nature of his home,
the romance tliat has come to surround his
character and his history are valuable assets
among the national possessions. The
natural complements the one of the other,
the Lowland Scot supplies the cautious per-
sistency, the sure hold of the fact indis-
pensable in the conditions of modern life,

while his Highland fellow-countryman by
his quicker emotions and his natural grace
is a standing reminder that there are other
ideals than those of mere material prosperity.

Religion and F.dncatioti.— We have seen that
during the i6th and 17th centuries public affairs
in Scotland were dominated by ecclesiastical

considerations, and that at the Revolution of
1C89 this domination came to an end, and
material interests came more and more to
occupy the public mind. Nevertheless, though
religion thus ceased to be the determining fac-
tor in the national policy, it still remained a
subject of absorbing public interest to the com-
munity at large, and throughout the i8th and
19th centuries religious controversy fills a large
place in the national history. .\s a result of the
Revolution, Episcopaliaiiism. which had been
made the national church by Charles H. at his

Restoration in 1660, and which clung to the
House of Stewart as its founder and patron,
was disestablished in 1689, and Presbyterianism
put in its place (1690), was bound by its own
interests to support the Revolution regime. The
National Church thus established remains till

the present day, but in the course of the last

two centuries there have been frequent seces-
sions, resulting in the formation of various
religious bodies of more or less importance.
By the restoration of lay patronage in 1712 a
division of opinion was created which led to

the first Secession under Ebenezer Erskeil,

whose members are known as the ".\ssociate
Presbytery," or popularly as "Secedcrs." Among
the Seceders themselves there soon arose a
division regarding the oath of allegiance enacted
from the Scottish burghs, from which sprang
the two bodies, respectively denominated Burgh-
ers and .Anti-burghers. In 1761 came another
Secession from the Established Church, also
occasioned by difficulties connected with pat-
ronage— the new Secession taking the name of
the "Presbytery of Relief." In 1820 the Burgh-
ers and Anti-burghers united under the desig-

nation of the ".\ssociate Synod of the Secession
Church," and in 1847 this body joined that of

the Relief, to form the "LInited Presbyterian
Church." In 1843, one of the memorable years
in Scottish Ecclesiastical history, the national

church suffered its greatest disaster since the

Revolution. Once more on the question of pat-

ronage, as involving the question of spiritual

independence— the right of a church to inde-
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pendence of the State in all matters touching
purity of doctrine— a numerous body of its

m"'ristcrs. led by Dr. Chalmers, effected the

"Disruption" and set up what was known as the

"Free Church of Scotland." Finally, in 1900,

the Free Church and the United Presbyterian

Church united under the name of the "United
Free Church of Scotland." In this union, how-
ever, a minority of the Free Church refused to

concur, and a judgment of the House of Lords
(1904) decided that the property of the church
belonged to the minority— a decision which oc-

casioned an Act of Parliament appointing a
commission to allocate the property between the

two sections. Thus at the present time in Scot-

land there are two main bodies of the Presby-
terian Church : the Established Church and the

United Free Church. The Scottish Episcopal
Church and the Roman Catholic Church, the
latter mainly consisting of persons of Irish ex-
traction, are the two other chief religious

denominations. In the recent history of Scot-
tish elementary education the most memorable
event is the Education Act of 1872, by whicli

Board Schools were substituted for the old

Parish Schools and education was made com-
pulsory from the age of five to thirteen. Seven-
teen years later elementar}- education was made
free. While Scotland has always compared
favorably with other countries in its provision
for elementary education, her provision for sec-

ondary education remains defective, and she is

now impatiently awaiting an Act which will

remedy the disadvantage. Within the last half

century the universities of Scotland have under-
gone reforms which have changed their ori.ginal

character and were intended to adapt them to

modern needs. By the University (Scotland)

Act of 1858 they received a common constitu-

tion, and by the Universities Act of 1889 this

common constitution was further reformed.
The supreme body in each case is a University
Court ; there is also a Senabus. consisting of
principal and professors, who regulate internal
adm-nistration. There arc four universities—
Edinburgh. Glasgow, .\berdeen. and St. An-
drew's, to which last the University College of
Dundee is affiliated.

Lazv and Justice.— The law of Scotland was
originally based on Roman law, but there has
been a gradual assimilation between the law of
Scotland and that of England. This has been
specially the case with mercantile law. which is

now mainly identical in both countries. The
system of real property law. however, is fun-

damentally different from tliat of England. In
England the fee simple can be split up into

estates for life, wliile fee simple in Scotland
cannot be split up: and what is called a life-

rent is merely a burden on the fee. Estates in

remainder are unknown ; the fee is destined to

institutes and substitutes, and the word entail

means in Scotland only a destination that can-

not be broken except under defined conditions.

In Scotland, in the law of contracts no consid-

eration is necessary to make a contract action-

able. In Scotland, law and equity have never
been separated, but have always formed a single

system. The law of personal and domestic re-

lations, being largely founded on Roman law,

differs in its broad principles from that of Eng-
land. The tendency, however, has been to as-

similate the two in the course of modern legisla-

tive changes. Marriage, for example, need not
in Scotland be celebrated in facie ccclcsiuc, but

can be constituted by mere informal contract of

the parties. Marriage can also be more readily

dissolved-— desertion being sufficient ground of

itself. The administration of the civil law is

vested in the Court of Sessions subject to ap-
peal to the House of Lords. This tribunal
consists of an Inner or Appellate House, which
sits in two Divisions, one of which is presided
over by the Lord President and the other by
the Lord Justice Clerk. There is also an Outer
House, consisting of five Judges of First
Instance who sit singly under "the title of Lords
Ordinary. There are also in each county local

Courts with restricted jurisdiction, presided
over by sheriffs or sheriff-substitutes, w'hich in

many respects correspond to the County Courts
in England, but have a somewhat wider juris-

diction. The criminal law is administered by
the same body of judges sitting on the criminal
side and witli a somewhat different organiza-
tion. In his capacity as Head cf the High
Court of Judiciary, the Lord President is Lord
Justice-General of Scotland. There are also

Magistrates' Courts, burgh and county, which
exercise police jurisdiction. These magistrates
are for the most part unpaid laymen.

For geography, geology, hydrography, popu-
lation, education, political constitution, etc., ses

SC0TL.\ND, and SC0TL.\ND, L.\XGr.\CE .\.VD LITER-
ATURE OF. See also the articles under Great
Britain —-Geographical Environment; The
Conquests; The Reform.\tiox ; Civil W^\R;
Parliament; Crown and Cabinet; Religion;
Education ; etc. For agriculture, mining,
manufactures, trade, etc.. see Great Brit.\in—
Agriculture; Mining; Fisheries; Industries;
Commerce; Banking and Currency; R.\il-

WAYS ; SHipriNG; etc.

Bibliografilty.— From the Inz'asion to ij6S—
General.— Series of "Historians of Scotland.'

consisting of 10 vols., comprising the Chronicles

of Fordun. Wynton, etc.; Chalmers, 'Cale-

donia' ; Burton. "History of Scotland from In-

vasion of Agricola' ; Robertson, 'Early Kings
of Scotland' ; Skene. 'Celtic Scotland' : Mack-
intosh, 'History of Civilization in Scotland';
Grub, 'An Ecclesiastical Historv of Scotland' ;

Bellesheim, 'History of the Catholic Church in

Scotland' ; Lang, 'History of Scotland'

;

Brown, 'History of Scotland.' Sfiecial—
.'\damnan, 'Life of Saint Columba' (edit.

Reeves") : Rhys. 'Celtic Britain' (;!d edit.) ;

Bcde. 'Ecclesiastical History' (ed. Plummer) ;

Camden. 'Britannia' ; Anderson. 'Scotland in

Early Christian Times' ; Dowden. 'The Celtic

Church in Scotland' ; Turgot. 'Life of Queen
Margaret' (translated by Hunter Blair) ; Innes,

'Origines t'arochiales Scotiae.'

the Struggle for Independence.—-'Docu-
ments illustrative of the History of Scotland

from the Death of King Alexander III. to the

Accession of Robert Bruce' (Record Series);

'Documents and Records illustrating the His-

tory of Scotland and Transactions between
Scotland and England' (Record Series) ;

'Chronicle of the Reigns of Edward I.

and Edward II.' (Record Series) ; Bar-
bour. 'The Bruce' (Scottish Text Society)

;

Blind Harry, 'Wallace' (Scottish Text So-
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ciety) ; 'Acts of Parliament of Scotland'

t Record Series) ; 'Exchequer Rolls of Scot-

land' (Record Series); Fraser-Tytler. 'History

of Scotland from the Accession of Alexander
in. to the Union of the Crowns'; Maxwell,

'Life of Robert Bruce' ('Heroes of the Na-
tions'); Francisque-Michcl. 'Les Ecossais en

France, ct les Franqois en ficosse' ; Innes,

'Scotland in the Middle Ages.' 'Sketches of

Early Scottish History,' 'Scotch Legal Antiqui-

ties'; Cochrane-Patrick. 'Medixval Scotland.'

From 1473 to the Rcfoniiation, 13-1J.— 'Ex-
tracta e Chronicis Scotia' (.-Xbbotsford Club) ;

Accounts of the Lord High Treasurer of Scot-

land (from 1473) ; Jean Chartier, 'Chroniquc
de Charles VI.'; Drummond of Hawthornden,
'History of tlie Five Jameses' ; Pinkerton,

'History of Scotland from the Accession of the

House of Stuart to that of Mary' ; Jusscrand,

'The Romance of a King's (James L's) Life' ;

Smith, 'The Days of James IV.,' "Ledger of

Andrew Halyburton' (Record Series), 'A
Diurnal of Remarkable Ocurrents' (1513-1575).
Bannatyne Club; Pitcairn, 'Criminal Trials in

Scotland' (14S8-1624), Maitland Club.

From the Reformation (1542) to the Revo-
lution (i6Sg).— Register of the Privy Council

of Scotland (publislied to i6j8) ; John Knox.
'History of the Reformation in Scotland' ;

Calderwood. 'History of the Kirk of Scot-

land': Keith. 'Affairs of Church and State in

Scotland'; Spottiswoode, 'History of the

Church of Scotland' : Lyndsay of Pitscottie,

'Historic of Scotland' (14,^6-1475); Mignct,
'Marie Stuart'; Philippson, 'Historic du
Regne de Marie Stuart'; Froude, 'History of

England from the Fall of Wolsey to the Defeat
of the Spanish Armada' ; Row, 'Historic of the

Kirk of Scotland' (i 558-1637 ) ; Balfour, 'An-
nals of Scotland' (to 1652) ; Spalding. 'History

of the Troubles in England and Scotland'

(1624-1645); Gardiner, 'History of England'
(1603-1659); Bishop Burnet. 'History of His
Own Time' ; Wodrow. 'The History of the

Sufferings of the Kirk of Scotland from the

Restoration to the Revolution'; Lang. 'History
of Scotland,' (vols. II. and III.) ; Brown, 'His-
tory of Scotland,' (vol. H.) ; Early Travellers in

Scotland; Matheson, 'Politics and Religion: a
Study in Scottish Religion from the Reforma-
tion to the Revolution' ; Chambers, 'Domestic
Annals of Scotland.'

From the Revolution (1689) to the Present
Time.— The Lockhart Papers; Mackinnnn. 'The
Union of England and Scotland': Matheson.
'Scotland and the Union'; Rae, 'The History
of the Late Rebellion (1775)'; Patten, 'The
History of the Rebellion in Scotland in the year
1715' ; Struthers. 'The History of Scotland
from the L'nion to the Abolition of the Feudal
Jurisdiction* ; Burt, 'Letters from a Gentleman
in the North of Scotland'; Chambers. 'History
of the Rebellions in Scotland' ; Home. 'History
of the Rebellion of 1745' ; Knox. 'A View of
the British Empire, more especially Scotland' ;

Pennant, 'Tours in Scotland' ; Buckle, 'His-
tory of Civilization in England' (vol. III.) ;

Craik, <A Century of Scottish History' ;

Grahaiti, 'The Social Life in Scotland in the
18th Century' ; publications of the Burgh Rec-
ord Society; 'The New Statistical Account of
Scotland'; Bremner, 'The Industries of Scot-

land' ; Groome, 'The Imperial Gazetteer of
Scotland' ; Duke of Argyll, 'Scotland as it was
and is.'

Peter Hume Brown,
Professor of Ancient (Scottish) History and

Palceography in the University of Edin-
burgh: Author of 'History of Scotland\
'Scotland before I700\ 'Biograf'hy of
John Knox,' etc.

15. Great Britain— Irish History. Ire-

land, lying to tlie west of Great Britain,

forms one kingdom with it, which is known
as the United Kingdom of Great Britain
and Ireland. This designation was intro-

duced in the year 1800, when the Act of
Union which united the Parliament of Ire-

land with that of Great Britain was passed.
So far as political institutions can avail,

Ireland is one with the neighboring country.
But in spite of the political tie she stands
widely divided from Great Britain by most
of the characteristics which are distinctive
of a nation— historical traditions, racial

spirit, social and economic conditions. The
distinction is marked even in the physical
character of the island. Possessing little

mineral wealth— iron ores in Antrim and
Lcitrim and some coal deposits in .\ntrim,
Lcitrini and Kilkenny — Ireland has not
within itself the resources of a manufactur-
ing country. The great central plain,
stretching across the island from sea to sea,
richly covered with vegetation, is adapted
to pastoral and agricultural industries only,
while the hilly regions to the north and
south offer a soil that only tillage can make
fruitful. Though water is abundant, water-
power is deficient, owing to the generally
low level of the country, fully one-half of
which does not rise to an elevation of 300
feet above the sea.

Ancient Leccnds.— From the earliest times
to which tradition reaches back Ireland was
occupied by oflF-shoots of that great Celtic
race which spread from the Hellespont to the
English Channel. Lying within easy reach of
the coast of Gaul it was exposed to the in-

cursions of the sea-faring Celts of northern
Europe. According to the ancient legends it

v.'as successively overrun and conquered by
five different invading tribes. The last of
these were the Milesians. The legends repre-

sent these invaders as migrating from Spain
about 700 B.C. and establishing their sover-

eignty over the whole of Ireland. Modern
scholars incline to the view that the story of

the Milesian invasion is the record in tradition

of an invasion by British Celts which took
place most probably about the beginning of

the Christian era. The political organization

of the Irish Celts was strictly tribal. The
l.Tud of the country was parcelled out among
a number of petty chiefs or heads of tribes,

who owed certain duties of tribute and ser-

vice to the more powerful over-kings; above

these again was the Ard-righ or chief king

whose authority was acknowledged in propor-

tion to his power to make it effective. The
tribal organization remained an enduring

source of national weakness ; it hindered the

growth of an effective national power ; it pre-
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vented any effective combination of the national
forces against foreign invasion.

Christianity Established. — In the second
half of the fifth century Ireland was con-
verted to Christianity ; its conversion was the
work of a few years. That the new taith was
accepted readily may be due to the fact that
the previous religion of the people— if it can
be called a religion— was ill-delined and un-
systematized ; a definite belief with a definite

system of worship would not have been sur-
rendered without a struggle. Saint Patrick,
and the other founders of the Irish Church,
accommodated themselves to the political

organization of the country. Monastic insti-

tutions, established on lands granted by the
converted chieftains, became the centres of
church government, their jurisdiction being
coterminous with the territory on which they
were founded. They seem to have been re-

garded as identified with the local civil organ-
ization and were freely plundered and de-
stroyed in the raids which, in the absence of a
controlling central power, the petty rulers made
on one another. This notwithstanding, mo-
Tiasticism exhibited remarkable developments in

Ireland. For three centuries after the death of
Saint Patrick the Irish monastic schools w'ere
the centres of learning in Europe. Scholars
flocked to them from Great Britain and the
continent : and from these schools went forth
the teachers who carried faith and knowledge
among the Teutonic conquerors of the Roman
Empire. This missionary activity declined
with the growth of civilized institutions in the
new kingdoms that had been formed out of
Rome's possessions. The source of supply was
moreover sadly disturbed in Ireland. (See
MoNARCHiSM.) At the beginning of the gth
century the Northmen, at the same time that
they began their raids on England, extended
their incursions to Ireland. They succeeded in
establishing a few important strongholds on
the coast and carried fire and sword through a
country whose warring rulers met them as
enemies or received them as allies according
to the needs of their struggles with native
rivals. The monasteries were a special object
of hate to the Vikings ; when their power was
at length broken, in the nth century, Irish
monasticism was found to have run its course,
and the field lay open to the Latin or Bene-
dictine monasticism which was to succeed it.

Establislunciit of English Power. —-With
the I2th century opens that long chapter of
Irish history which records the relations of
Ireland to England. The history of those
relations is the history of Ireland to the pres-
ent day. In 1169 the first body of Anglo-Nor-
man adventurers crossed the Irish Sea, the pre-
cursors of many a subsequent expedition.
They came as the allies of a native chief who
had been expelled from his territory. They
came to stay, and after them came, in long
succession, other bodies of adventurers. It

was thus the foundations of English power in

Ireland were laid. It was a fitful and tedious
process, carried out for four centuries without
any definite plan, and at no time during that
period with forces sufficient to effect a general
conquest. On the other hand the native Irish,

owing to their tribal organization, and to the

absence of an effective central authority
among them, were never able to unite for
common defense against the invaders. Tlic
growth of a national spirit and a national life

was rendered impossible. Politically there
were two Irelands within the island— one,
that portion of the country in which English
law prevailed, and the authority of the English
Lord Deputy was recognized, and which came
to be called the Pale; and, outside this, an-
other, ruled by Irish chieftains, or by Anglo-
Norman lords who adopted Irish customs, and
who obeyed or resisted the authority of the
Crown as suited their interests. Parliamentary
institutions were introduced into Ireland soon
after their establishment in England. But, as
they were for the English settlers only, and
were set in motion chiefly to provide subsidies
for the English monarch, and as representation
was bestowed much as the Lord Deputy chose
to distribute it, the occasional summoning of a
Parliament did little to promote the evolution
of a national government. With the reign of
Henry VIII. came the Reformation (q.v.),
and, with this, the introduction of a new ele-
ment of discord into Ireland. Racial and politi-
cal feuds were now intensified and embittered
by religious antagonism. Throughout the des-
olating wars of Elizabeth's reign, the "Plan-
tations » of James I., and the sanguinary cam-
paign of Cromwell (q.v.) the policy of at
once destroying the "Irish Enemie," and ex-
tirpating popery, was consistently pursued. The
defeat of the Irish at the Boyne (16S9) made the
English interest in Ireland definitively safe
from armed attack. The English power was
now supreme, and it might have been antici-
pated that the country would enter on a career
of economic and political development. But
this was not to be for some time yet. Reli-
gious hate divided the country as effectually as
animosities of race. A penal code was passed
against the Catholic religion which demoral-
ized alike those who administered it and those
whom it oppressed. Mr. Lecky describes it as
"ingeniously contrived to injure, to insult, and
to impoverish the people of Ireland." It is

evident there could be no development of politi-

cal organization in a country four-fifths of
whose inhabitants were by law "excluded from
Parliament, from the magistracy and from the
bar, could not vote at elections, could not act
as constables, sheriffs or jurymen, were de-
barred from every means of educating their
children, from acting as schoolmasters, ushers
or private tutors, could not marry Protestants,
or purchase "manors, tenements, heredita-
ments or life annuities." (Leckv.)

English Repression, Subsequent Poverty,
and Passage of Land Acts.—A vigorous na-
tional spirit is the best cure for the excesses
of religious intolerance, and through the iStn
century there were causes at work which
tended to create and develop this spirit. The
English government, under pressure from Eng-
lish agriculturists and manufacturers, had,
since the Restoration (1660), hampered by
restrictive legislation every Irish industry
which seemed likely to compete with England
in the home or foreign market. This policy
of stifling or starving industn.^ affected Irish
Protestants and Catholics alike, and roused in
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them the sense of common national interests.

The ablest spokesmen of the dominant party

began to demand free trade fur Ireland, a free

Parliament, and emancipation for the Catholics.

Free trade and a free Parliament were secured,

and some of the more galling disabilities of the

Catholics were removed. A genuine national

life began to animate the country, and its

progress during the period of its Parliamentary
independence was unexampled. As Lord Clare

put it. "Xo nation on the habitable globe had
advanced in cultivation, commerce and manu-
facture, with the same rapidity as Ireland from
1782 to 1800."

But in 1800 the Act of Union put an end to

the Irish Parliament, checked the further

growth of that prosperity which had been
stimulated by distinctively I.ish legislation, and
hindered the furtiier development of that spirit

of religious tolerance which the sense of com-
mon economic needs and interests was gener-
ating. E.xplain it as we may, England and
Ireland will not, and appare. . y cannot, form
one economic organism, in which one stream of

industrial life will circulate. The long series

of repressive Acts directed agamst Irish indus-

tries is proof of this for the centuries that are

past. For our own time, the proof is furnished
still more cogently. The 19th century was, for

Great Britain, a period of unexampled pros-

perity. Her growth in wealth, in power, in

population was continuous. She secured for

herself the supremacy among the manufacturing
and trading nations of the w-orld, and from that

eminence she has not yet been displaced. But
while Great Britain was thus rising to un-
exampled industrial greatness, the remaining
portion of " the United Kingdom " was de-

clining in wealth and population with a rapid-

ity which has no modern parallel. Thirty years

after the Irish Parliament had been aliulishcd,

the industries which had flourished under its

care had almost disappeared. The people of

Ireland were, in consequence, thrown wholly
upon the land. Competition for the one avail-

able means of livelihood became excessive,

holdings were divided and sub-divided, and
rents rose far above the economic level. The
population grew, but the means of subsistence

did not increase proportionately. The peas-

antry subsisted mainly on the potato crop ; in

1846 this crop failed and famine followed. The
repeal of the Corn Laws, and the competition

of foreign countries, brought down the prices

of agricultural produce. High rents could no
longer be paid by small tillage farmers. The
only farm industry as yet safe from foreign

competition was that of cattle raising— the

means of rapid transport from the United

States, the Argentine Republic and Australia

had not yet been perfected— and to make room
for large grazing farms the small cultiva-

tors were ruthlessly cleared oflf the land. With
the famine and the clearances began a move-
ment of emigration which has reduced the pop-

ulation by nearly one-half. But in time the

grazing ranches of the United States and the

Argentine, and the sheep farms of Australia

were brought within reach of the English
markets, and prices fell so far that the graz-

iers could no longer pay the high rents. An
agrarian revolution was the consequence. The

Government intervened, t'lrst to (\x farm rents
on the basis of current prices, and, when this

was found unsatisfactory, to mediate for the
sale of the land to the occupiers with the aid
of State credit.

A series of Land Purchase Acts was
passed, and the transfer of the land to the
tenants is now proceeding on a large scale.

1 he last Purchase Act passed in 1903 provided
for an advance to the tenant purchasers of
iioo.coo.ooo rtcrling.

Remedial Lesislalion Passed l>\ EiijiUsh
Parliament.— It must be said that the English
Government has done much during tlie last

half century to repair the injustices of the cen-
turies preceding. Let us reckon brieth' what
has been done. Passing over Catholic Emanci-
pation (1829) and the establishment of the
system of primary education known as the
"National" system (1831), both of which
measures belong to the first half of the cen-
tury, we have to put to the account of the Eng-
lish Parliament and Government, the Dises-
tablishment of the Irish Church (1869) which
gave equality to all religions before the law

;

the system of intermediate education ( 1878) ;

the Royal University (1879), defective inas-
much as it does not give university education,
but merely tests it and confers degrees ; Local
Government (1898), which bestows on elected
bodies the administration of local affairs; the
series of Land Acts designed to improve the
position of the occupier— the .Kct of 1870,
which put a check on arbitrary eviction, and
gave the tenant compensation for disturbance;
the An of 1881, which established a tribunal
to which the tenant could appeal for the fixing
of a fair rent; the Act of 1885, which made the
first advance (£5,000,000) to the tenants for
the purchase of their holdings; the .'\ct of
1888, whicli made another advance of £5,000,-
oco; the Act of 1891, which advanced £33,000.-
000 for the same purpose ; the Act of 1896,.

which amended the preceding acts; and finally^

the Wyndliam Act of 1903, which facilitated
the operations of purchase and increased the
loan for buying out the landlords to £100,-
000,000.

Previous to the passing of this last great
measure a Department of Agriculture and Tech-
nical Instruction was established ( 1898) to in-

struct the people in the improved modern
methods of agriculture and to diffuse among
them a knowledge of the industrial arts.

Under these acts the operations of purchase
have been carried out on a large scale. Up to

1902, under the earlier acts, over 70,000 ten-
ants had purchased their holdings at sums
amounting in the aggregate to over £20,000,000.

In January, 1906, the sales under the Wynd-
liam .\ct had amounted to £7.207,548.

Pros[>ects. — In spite of all this remedial
legislation it cannot be said that the prospects
of Irish industry are improving. The manu-
factures are confined chiefly to the northeast-
ern corner of the island, where the sliipbuilding

industry of Belfast, and the linen industry in

1he city and surrounding counto' employ a
large number of hands. If we except the brew-
ing industry in Dublin we may say that the
rest of the country is devoted to farming. The
farming is not of the intensive kind; of the
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20,350,000 acres which form the area of Ire-

land close on 13,000,000 acres are devoted to

permanent pasture and meadow, and thus, as

has been said, "Two-thirds of the country is

never touched by plough or spade." Under
these conditions a large population cannot be

maintained in comfort. Hence the ceaseless

flow of emigration, chiefly to the United States

and Canada. In 1841 the population was
8,175,124; m 1901 it was 4,458,775, and the

drain still continues. Discontent is the natural

consequence. The cost of the administration

of justice is nearly double what it is in Eng-
land, where the population is more than six

times that of Ireland; and 10 times what it is

in Scotland, where the population is about equal

to that of Ireland. Of the 103 members sent by
Ireland to the Imperial Parliament over 80

are sent there to offer persistent resistance to

the English Government of Ireland. On the

whole it must be admitted that under this gov-
ernment Ireland has not enjoyed the good
fortune which the framers of the Act of Union
promised her. Nor has Great Britain derived
from the union the advantages which the

authors of the measure anticipated. The pre-

dictions of Grattan and the other far-seeing

opponents of the Act have found melancholy
fulfilment, and English statesmen of the pres-

ent day seem warranted by the experience of a
century in reverting to the policy— now find-

ing such favor amongst them— of trusting to

self-government as the best means of securing
material prosperit_v for Ireland and political

harmony between the sister countries.

Tlie Churches.— The principal religious de-

nominations of Ireland are the Roman Catholic,

the Episcopalian Protestant (late Church of
Ireland, disestablished in 181:9), the Presby-
terian and the Methodist. The respective num-
bers of these communions, according to the
census of 1901, are: Catholics, 3,,3o8,ooo; Epis-
copalian Protestants, 581,000; Presbyterians,

443,000; Methodists, 62,000. The constitution
and government of the Catholic, Presbyterian

and Methodist bodies are the same in Ireland
as in other countries. There are in Ireland 28
Roman Catholic dioceses, with 4 archbishops
and 24 bishops, 1,084 parishes, and a total of

3,157 priests. The Presbyterian Church, mainly
confined to Ulster, is governed by a General
Assembly, in which are represented 571 congre-
gations with 653 ministers arranged under y,^

Presbyteries. The affairs of the Methodist body
are managed b}' a General Conference which
meets annually ; the number of ministers in

Ireland, according to the latest returns, is 254.
1 he constitution of the Protestant Episcopalian
Church presents some points of special interest.

The constitution of this Church was framed
under the Irish Church Act of 1869, by which
the "Church of Ireland" was disestablished.

The supreme authority is vested in the General
Synod. The General Synod consists of two
houses : the House of Bishops, which includes
all members of the Protestant episcopacy, and
the House of Representatives, consisting of 208
clerical and 416 lay members. These repre-
sentatives are elected by the clerical and lay
members of the Diocesan Synods, which, in
their turn, are elected by the clergy and laity

respectively of the several dioceses. The Gen-

eral Synod is the supreme authority in all mat-
ters relating to discipline and doctrine within
the Church. The funds of the Church are held
by a body of trustees called the Representative
Body. The capital sums in the hands c^f this

body amount, according to the most recent
returns, to 8!,4 millions sterling.

Executive.— The supreme executive author-
ity in Ireland is vested in the King's represen-
tative, the Lord Lieutenant, who enjoys the
title of Lieutenant-general and General-gover-
nor of Ireland. He is appointed by the Crown,
is a peer, and must be Protestant. Sometimes
he has a seat in the Cabinet and takes an active
part in the Government of the country ; more
frequently he is a mere figurehead, the real

executive authority being held by the "Chief
Secretary to the Lord Lieutenant." The Chief
Secretary is usually a Cabinet Minister, and is

responsible to the House of Commons for the
acts of the Government. The salary of the
Lord Lieutenant is i20,ooo; that of the Chief
Secretary, i4,425.

Local Adiiiinistratinn.— By the Local Gov-
ernment (Ireland) Act, 1898, administrative
functions in reference to highways, public

health, and relief of the poor, were assigned to
local bodies elected by the rate-payers—
Borough Councils for the six largest towns

;

County Councils for the counties ; and under
these, Urban Councils for the smaller towns,
and Rural District Councils for the country
districts.

Judiciary.—At the head of the Irish judicial

system is the High Court of Justice, with a
Court of Appeal. The High Court includes

two divisions— the Chancery and King's Bench
Division. The work of these courts is done by
a Lord Chancellor and 16 Judges, all appointed
by the Crown, with aggregate salaries amount-
ing to £64,000. Cases of less importance are

dealt with by the recorders of the cities, three

in number, and 18 county court judges, who>
hold their sessions at various centres through
the country. The aggregate salaries of these

subordinate judges amount to £31.000. A
numerous unpaid magistracy, assisted by "sti-

pendiary" or paid magistrates, deals with minor
cases.

Police.— The police force of the country is

wliolly under Government control. Dublin has
a local police force, controlled by Government,
consisting of about 1,000 men, and maintained
at a cost of £163,000, of which £110,000 is con-
tributed by the Exchequer. The rest of the
country is policed by the "Royal Irish Constab-
ulary," a semi-military force of about lO.cco

men maintained by Government at a yearly
cost of £1,300,000.

For topography, hydrography, geology,

flora, fauna, climate, population, etc., see Ire-

L.AND, and also Gre.vt Brit.mn, Geographical
Environmen'T. For agriculture, fisheries, man-
ufactures, trade, commerce, transportation,
finances, banking, etc., see Ireland, and also

Great Britain: .\griculture ; Mixixc; LanD'
Laws; Fisheries; Industries: Co-oper.\tion ;

Factory Legislation ; Trade Unionism ; Com-
merce; Free Trade Movement; Banking and^

Currency; Railways; Shipping, etc. For
government, education, religion, etc., see Ire-

land, and also Great Britain: P.\rliament;
Crown and Cabinet; Political Parties;
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Civil Service; Judicial System; Local Gov-
ernment; Church of England; Noncon-
formity; Roman Catholics; Judaism; Educa-
tion ; etc. For language and literature, art

and architecture, and further details of history,

see Ireland; Celtic Languages; Great Bri-

tain: The Conquests; Medieval England:
The Reformation; English History of the
i/Tii Century; Navigation Acts; The i8th

Century; The 19TH Century; etc. See also

Irish Music; Irish Land Laws.
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Harrington, ' Rise and Kail of the Irish Na-
tion '

; Bonn, ' Modern Ireland and Her Agra-
rian Problems'; Haverty. McGce, Mitchell,
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' Ecclesiastical History of Ireland '
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Morris, ' Present Irish Questions'; Alice E.
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land and Ireland '
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land' ;
' Ireland, Industrial and .\gricultural,

'

issued by the Department of Agriculture and
Technical Instruction for Ireland.

T. A. Finlay.
Professor of Political Economy. University

Collcse, Dublin; Cominissioncr'of Interme-
diate Education for Ireland: ]'ice-Presi-

dent of the Irish Agricultural Organization

Society.

16. Great Britain — Wales. Wales de-

rives its name from a Teutonic root meaning
foreign, applied to the country by the English

invaders of Britain. In Welsh it is called

Cymru (formerly spelled Kymry), a name, in

spite of a superficial resemblance, entirely un-

connected with the Cimbri or the Cimmerii.

The Welsh term for a Welshman is Cymro
(plur. Cymry), a derivative of the old Celtic

Combrox (plur. Combrogcs). meaning a "fel-

low countryman." This name is now thought
to have been given by the Welsh and the north-

ern remnants of the ancient Britons to them-
selves in post-Roman times in their joint

struggles against the English. Before this they

seem to have used for themselves the general

term Britons (Lat. Britanni. Brilloncs). For
certain purposes, chiefly educational, Monmouth-
shire is now counted as part of Wales. In

Roman times the chief tribes in Wales were the

Ordovices in the north and centre, the Silurrs

in the southeast, and the Dcmet.T in southwest
Wales. In the post-Roman period, and until

the assimilation of the Welsh territorial system
to that of England, the chief divisions were
Gwynedd (in the northwest), Powys (in the

centre and northeast), Gwent (in the southeast)

and Dyfed (in the southwest), together with

the contiguous parts of South Wales. This

latter division in its totality was often called

Debeubarth (i. e. the south part). These divi-

sions practically survive in the dioceses of

Uangor, Saint Asaph. Llandaff, and Saint

David's respectively. The country w^as anciently

divided into cantrefydd (hundreds), and each
cantref was usually divided into two cymydau
(commotes). Some of these cantrefydd (pi. of

canft] (hundred), and tref (homestead), such
as Rhufoniog ( Romaniacus), in Denbish-
shire, Dunoding, the land of Dunod (from Do-

natus), in Carnarvonshire and West Merion-
eth, bear Latin names, and must have clearly

obtained these names during or after the

Roman occupation. The division into county
and borough divisions is due to the assimila-

tion of the Welsh territorial system to that of
England. The title "Prince of Wales," derived
from the ancient principality of Wales, is now
conferred by the reigning sovereign on the heir-

apparent. In recent times, the connection of
this title with Wales has been emphasized by
the acceptance of the office of Chancellor of the

University of Wales by His Majesty King Ed-
ward VH., then Prince of Wales, and after-

ward by the present heir to the throne. Wales
has also recently received recognition of her
national emblem of the Red Dragon as part of

the armorial bearings of the Prince of Wales.

The Welsh people, though comprising sub-

varieties, form a distinct type among the peoples

of the United Kingdom. The causes of this

are largely physical and economic, acting from
the remotest times, and on this basis the Welsh
have developed a political, social and mental
history of their own. The individuality of

Wales is the more remarkable owing to her

proximity to England and her exposure to

English influences. The country stands, how-
ever, in the most obvious contrast to the central

plain of England on which it borders, and its

individuality has, to a great extent, a geograph-
ical basis. Wales consists almost entirely of a

mass of mountains and uplands, intersected by

various streams and rivers, the largest of which,

the Dee, the Severn and the Wye, are on the

east. In the lower valleys and the more level

districts of the country, there are tracts of good
land, but the upper valleys in the mountainous
districts are subject to very heavy rainfalls, and
are of little value for agriculture. There are

also many large upland tracts, which can only

be used for sheep-grazing. The population of

rural Wales varies in density, but. owing to the

smallness of the farms, it is often larger in pro-

portion than in some of the agricultural districts

of England. In the last century the distribu-

tion of the population of Wales underwent a

great change by the discovery (especially in the

south Wales coal-field) of great mineral wealth;

and the consequent attraction of large masses
of people into the industrial districts. These
economic developments, too, have had a great

effect on the social evolution of modern Wales.

Social Evolution and History.—The available

evidence as to the prevalent type of the Welsh
people shows that they are on the whole less

fair, tall and bulky than the farmers of the

English plains. They are, as a rule, more wiry

and hardy than muscular, and a certain pre-

dominance of the nervous over the muscular

system gives them, in certain districts especially,

an air of keenness, sensitiveness and vivacity.

The freshness of the air and the beauty and
variety of the scenery also contribute to this

end, as well as to an appreciation of linguistic

aptness and poetic imagery. The excellent

voices of Welshmen, too. are mninlv due to the

purity of the air. Brachy-cephalic h'pes are

rare, but mesocephalism prevails. Though the

extreme blonde type is uncommon, there is a

fair proportion of light or reddish hair, and, in

south Wales especially, a considerable admix-
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ture of pale-faced, black-haired and markedly
•dolicho-cephalic men, who look as if their type
had been evolved in the shelter of the ancient
forests of the country. Generally speaking, it

may be stated that the prevalent types are the
natural counterparts of the conditions of life

of the Welsh farmer and his dependents, with
its hard toil, careful calculation and plain fare.

Out of doors there is abundance of fresh air,

but indoor ventilation is often sadly neglected,
and in some districts phthisis is common.

The necessary interdependence of the mem-
Ijers of the scattered communities of rural
Wales has produced a certain sociability, fluency
and aptitude for cooperation in public affairs,

though in religious matters there is consider-
able cleavage. The chief religious denomina-
tions are the Calvinistic Methodists, the Inde-
pendents and the Baptists. In purely Welsh
districts crime is very rare. The conditions of
Welsh agriculture from the remotest times,
imder necessities of soil and climate which
often frustrated man's best hopes, have created
a deep-rooted sense of man's dependence on
powers that are beyond his control, and beneath
the markedly religious spirit of the Welsh
people there lies this fundamental instinct, the
traditional intensity of which at times finds

vivid expression. 'To this feeling are also linked
a sense of the pathos of life, which has found
utterance in Welsh poetr}', a deep attachment to

the soil, a minimizing of the importance of
human distinctions in the face of the powers of
Nature, and a passion for a kind of natural jus-
tice, which has expressed itself in modern times
mainly in a demand for religious equality and
the disestablishment and disendowment of the
State Church, and in the desire to correct by
means of education the disabilities of birth and
station.

The social evolution of the country has been
largely conditioned by its geography. This is

such that the economic value of land varies
greatly. Until recent times, the stress of com-
petition was almost entirely for the surface
products of the soil. The discovery of mineral
wealth, however, has now given the economic,
social and political evolution new directions.

In the hunting, pastoral, fishing and agricul-
tural life of man in the Stone, Bronze and
Iron Ages, right down to modern times,
whether Wales was invaded by Iberian, Goidel,
Brython. Belgian, Roman, Saxon or Norman,
the motive of the struggle was essentially the
same, namely, the possession of the good lands
of the country, such as the river valleys and the
flatter districts afforded. In Wales, the records
of the ancient system of land tenure suggest
that the weaker and stronger communities came
to be interspersed, the better type of holdings
being held by freemen in family groups, while
the unfree villagers farmed their land mainly by
a system of co-tillage. The basis of social life

was mainly tribal, and the necessary social ad-
justments produced a correlative body of custom
and law^

The successive invasions of the country have
left numerous archsological traces, as for ex-
ample, the fortresses of unmortared stone of
which Trerceiri in Carnarvonshire is an excel-
lent instance. This fortress is now assigned by
archseologists to about 100-50 B.C. The Romans

developed the road communication ; and worked
some of the lead mines of the country. After
the departure of the Romans, the western coasts

were harassed by invaders from Ireland, and
Britons from the north appear to have been in-

vited to assist in their expulsion. Some of
these families, notably that of Cunedda Woledig,
remained in Wales and became the founders of
Welsh local dynasties. The struggles against
the English and the Normans brought war into

the foreground of Welsh life. The conquest of
Wales by Edward I. led to the establishment of

a network of castles and garrison towns, gov-
erned by English law and custom, while the
country districts remained Welsh. This led to

constant friction, and the revolt of Owen
Glyndwr (Glendower) was essentially a
struggle of the country against the towns. The
reign of Henry VII. (a descendant of an
Anglesea Welshman, Owen Tudor) was hailed
with great enthusiasm in Wales, but it was this

prince and his son Henry VIII. who finally

assimilated the Welsh legal system to that of
England. Wales maintained its attachments to

the Crown even through the Civil War, and
until the second half of the 19th century was
mainly conservative in politics.

The discovery of coal, slate, lead and other
minerals, as well as the industrial and commer-
cial revolution generally, has given the life of
Wales a new aspect. In Glamorganshire. Mon-
mouthshire, East Carmarthenshire, East Den-
bighshire and the slate districts of Carnarvon-
shire there are thriving and progressive
industrial communities, with corresponding fa-

cilities for communication by land and sea. The
rapid development in question is well exempli-
fied in the case of Cardiff, (q.v.) which has
grown in a few decades from being a moderate
sized market town into one of the leading coal-

ports of Britain. New docks, too, for Irish and
Atlantic traffic have been built by the Great
Western Railwav at Goodwick in Pembrokeshire.
There is in Wales a considerable sea-faring

population and in Montgomeryshire. Carmarth-
enshire and Merionethshire there are some
woollen factories. The industrial districts of

Wales and the large towns of England, as well

as the United States and the colonies, have ab-
sorbed the superfluous population of the Welsh
country districts, until depopulation has in sev-
eral places been the result. The price of
agricultural labor has gone up. and, owing to

the greater possibility of finding employment
elsewhere, there is a more independent attitude
toward the governing classes in religion and
politics. Local government has more and more
falleri into the hands of Liberals and Noncon-
formists, and there are now no Welsh Conser-
vatives in the House of Commons, but the land-
owners are mostly Conservatives. See Great
Brit.mn : Local GovERN^tENT.

Side by side with this development, there has
grown up a desire for a measure of national
self-government, especially in the sphere of edu-
cation ; and the first instalment of this was
given in 1897 by the establishment of the Central
Welsh Board for Intermediate Education, for
the purpose of controlling the secondary schools
founded under the Welsh Intermediate Educa-
tion .\ct of 1889. These schools have made very
rapid progress, and now contain over 10,000
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children. The establishment of the University

of Wales, federating the University ColleRC of

Aberystwyth (founded in 1S72), Bangor (1884),

and Cardiff ( 1883 ) is a phase of the same move-
ment. Royal charters, too, have been granted

for the foundation of a Welsh national museum
at Cardiff and a \\'elsli national library at

Aberystwyth. Several private collections of
Welsh MSS. have been already bought for the

latter. The great difficulty, however, in the way
of complete national development and unifica-

tion is the absence of a metropolis within easy

reach of all parts. The most convenient meet-
ing-place for the whole of Wales is Shrewsbury
(tlic ancient Pengwern), which lies outside the
Welsh border.

In addition to the foregoing factors of modern
Welsh development, it should be stated that in

the summer months there is a very great inllux

into Wales of visitors from England and else-

where, in search of health and pleasure, and that

for their accommodation whole towns have
grown up along the coast. This link with Eng-
land has helped to bring Wales into closer and
closer touch with the outer world, while still

living its own life and maintaining its individu-

ality. Of the fine arts music and poetry are
the only ones that have received extensive

cultivation.

Language.— The Welsh language (called in

Welsh Yr iaith Gymracg) is an Indo-European
tongue belonging, together with Breton and
Cornish, to the Brythnnic branch of the Celtic

family. The first form of Celtic speech intro-

duced into Wales in the Bronze period was
probably Goidolic (to which Irish belongs), and
Prof. Rhys thinks, from the evidence of the

Goidelic Ogam inscriptions, that Goidelic ling-

ered in Wales into the 7th century a.d. Welsh
has undergone far more changes due to analogy
and the like than Irish, and its grammar, which
is now in the analytic stage, has been greatly

simplified. .About 800 Welsh words were bor-

rowed from Latin during the Roman occupation
of Britain. There are several dialects and sub-

dialects of spoken Welsh, but the literary

language has a historical tradition of its own.
The spelling is almost entirely phonetic. Some
of the river-names of Wales may be pre-Celtic.

The Welsh language has a vigorous life, though
English is now almost universally known. See
Celtic Languages.

Literature.—Wales has produced a very con-
siderable body of literature, and the literary

instinct is very widely disseminated among the

people. The poetry contains many gems,
especially as the poetic expression of the com-
mon lot and destiny of man. The oldest extant
poem belongs to the 9th century A.D., but its

form and diction show' that there was already
behind it a literary tradition. The earliest

manuscript collections of Welsh poetry are the
'Black Book of Carmarthen* (12th century),
the 'Book of Aneirin' (early 13th century) ;

and the 'Book of Taliessin' (14th century).
Several of the poems therein contained are
shown by internal evidence to be pre-Xorman.
The literature of Wales is best viewed as a
social product, secular and ecclesiastical. The
mediaeval prose writings are developments from
the oral narratives told at the courts of the
.Welsh princes, annalistic expansions, transla-

tions from Latni and French, lives of the saints,
Arthurian legends (q.v.) and other literature

popular in the Middle -Ages, such as the prophe-
cies of the Sibyl and Merlm and the Helen and
Charlemagne narratives. The mediaeval poetry
consists mainly of elegies, eulogies and hymns.

The chief literary centres at this time were
the courts of tlie princes and the monasteries.

After the decline of Welsh independence, Welsh
poets still had many social patrons, and many
poems were dedicated to them. The poetry of
love and nature, too, which succeeded the older
poetry of war, found expression in the beautiful

verse of Dafydd ab Cwilym and his imitators.

Another phase of poetry which flourished,

especially in the 15th and l6th centuries, was
that of minute description and epigrammatic
conciseness. The metres tended to be intri-

cate and difficult. The Refonnation and the

revival of learning led to the translation of the

Bible, the composition of Welsh grammars (two
of which are in Latin), the study of Welsh his-

tory and tlie composition of metrical versions

of the Psalms. In the i8th century Welsh
poetry and literature generally expanded into

new types, and the result was the institution of

the National Eisteddfod and of various societies

for the encouragement of Welsh literature. The
Eisteddfod has also given a great stimulus to

the music of Wales.
During the 19th century \Velsh literature and

Welsh studies of every kind have been greatly

advanced, and, in addition to the Welsh books
published, there is a flourishing newspaper
and periodical press. The nationol quarterly

journals ('Y Geninen,' the Leek, and 'Y
Traethodydd.' the Lssaylst) often contain

articles by Welsh scholars that are of high

literary merit. The bent of the national rnind

at the present day is toward theology, philos-

ophy, history, criticism and politics. The edu-

cational institutions of Wales are creiting a

pulilic which demands critical thought and
modern methods, but whose instinctive attach-

ment to the main lines of Welsh life has pre-

served a love for those forms of literary

expression in the Welsh tongue which are the

inherited and natural correlatives of that life.

Welsh literature tends to survive to-day, owing
to the unwillingness of Welshmen to give no the

language and forms of expression that are the

psychical correlatives of the typical life of the

Kind of which they therriselves are the products.

The prevalence of the Welsh language as the

tongue of religion even in English towns, has

its root also in the same instinctive feeling for

the tradition of the life of the race. See Celtic
Lanxu.\ces.

For topography, climate, etc., see \\'ales,

also the article Great Britain- : Geocraphical
Environment; for industries, commerce and

trade see Great Britain: Agriculture; Min-
ing; Fisheries; Industries; Commerce; Bank-
ing AND Currency: Railways; Shipping, etc.;

for history, and further details on ethnology,

language, literature, etc., see Wales; Celts;

CvMRv: Celtic Languages; Great Britain:

The Conquests; Medi.eval England; English
History of the I/TH Century; The iSth

Century; The iqth Century, etc.

Bibliosrafhw—Topogral'hy. Ethnology, etc.—

Aveburv, 'The Scenerv of England* (includ-
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ing Wales); Bradley, 'Highways and Byways
of North Wales,' and "Highways and Byways
of South Wales' : Giraldus Camhrensis, 'Des-
criptio Cambriae' ; Carlisle, 'Topography of
Wales' (London 1811) ; Lewis, 'Topographi-
cal Dictionary of Wales' ; Lloyd, 'Bilingual

Historical Readers' (Carnarvon) ; Owen, 'Pem-
lirokeshire' (London 1892) ; Sir Thomas
Phillips, 'Wales' (London 1849); Rhys and
Jones, 'The Welsh People' ; Seebohm, 'The
Tribal System in Wales' ; Southall, 'Wales
and her Language' (Newport) ; T. Stephens,
'Welshmen' (Cardiff) ; Report of the Welsh
Land Commission.

Social Evolution and History.—Anw'j'I, 'Cel-
tic Religion.' (Constable) ; Brut y Tywysogion
(editions of J. Gwenogfryn Evans and of the
Rolls Series) ; Edwards, 'The Story of Wales'

;

Morris. 'The Welsh Wars of Edward I.' ;

Myvyrian Arch^ologi,- of Wales (Denbigh)
;

Owen, 'Laws of Wales' (Rolls Series) ; Palmer,
'History of Ancient Tenures in the Marches of

North Wales' ; Rees, 'History of Noncon-
formitv in Wales' ; Reinach, '^Ivthes. Cultes,
«t Religion' ; Rhys, 'Celtic Britain.' 'Celtic

Heathendom,' and 'Celtic Folk-lore' ; Ripley,

'The Races of Europe' : Tout. 'The Conquest
of Wales' : Vinogradoff. 'The Growth of the
Manor' (Sonnenschein) ; Walter, 'Das Alte

Wales' ; 'The Record of Camanon' (Record
Series;.

Language.—Anwyl, 'Welsh Grammar' (Son-
nenschein; Archiv fiir Celtische Lexicographic;
Loth 'Vocabulaire vieuxbreton' ; Loth 'Les
Mots latins en breton' ; Rhys, 'Lectures on
Celtic Philology' (London) ; Zeitschrift fiir

Celtische Philologie; Zeuss, Grammatica Celtica,

and 'Revue Celtique.'

Literature.—Evans. 'Reports on Manuscripts
in the Welsh Language' (Historical Manu-
scripts Commission) : Lady Charlotte Guest,
'The Mabinogion' : Gweirydd ah Rhvs, 'Hanes
Llenyddiaeth Gymreig' ; Jones and Rhys, 'Llyfr
Ancr Llanddewibrefi' : Loth 'La Metrique Gal-
loise' : Nutt, 'The Mabinogion' ; Rhys,
'Arthurian Legends' ; Skene, 'The Four An-
cient Book of Wales'; Stephens, 'Literature of
the Kymry'; Stephens. 'The Gododin' ; Miss
Weston. 'PercivaP ; Zimmer, <Nennius Vin-
d'<^at"s-' Edw.ard Anw^x.
Professor of Welsh and Comfarative Philology
and Dean of the Faculty of Arts at the Uni-
versity College of Wales. Aberystzcyth ; Chair-
man of the Central ll'elsh Board for Inter-
mediate Education: Author of 'JVelsh Acci-
dence.' 'll'elsh Synta.v.' 'Celtic Religion in

pre-Christian Times,' etc.

THE CONTROL AND MOVEMENT OF WEALTH.
17. Great Britain— National Finance. Na-

tional Debt.— The National Debt of the United
Kingdom, in the sense in which the term is

understood in several official returns, amounted
on 31 ^Lirch igo6 to £743,000.000. but in addi-
tion to this there were various amounts out-

standing Avhich had been borrowed for military,

naval, and other works and brought the "Ag-
gregate Gross Liabilities" up to f78q.ooo.ooo.

Further, a sum of £71.000.000 had been borrowed
and lent to local authorities, and another sum of
£25,000.000 had been borrowed for the purpose
of establishing occupying land-ownership in

Ireland bv the expropriation of the former land-

lords. The total £885.000.000 nominally con-
sisted of £585.000.000 of consolidated 2;'2 per
cent stock ("consols") redeemable at par at the

option of the State only after .\pril 1923. £49.-

000.000 of nearly similar stocks and permanent
debt to the Banks of England and Ireland, £30,-

000,000 of 2o4 per cent war stock and bonds
which the State is bound to redeem at par in

Tgio. £43,000.000 of treasury bills a'^d exchequer
bonds repayable at various dates. £82.000.000 of

the capital value of terminable annuities, £71.000.-

000 of local loans 3 per cent stock redeemable
at the option of the State onlv after 1912, and
£25.000.000 of 2^ per cent Irish land stock,

half of which is similarly redeemable after

1921 and the other half after 1933. But most
of the terminable annuities, nearly 80.000.000 of

the consols, and about 50.000.000 of the other

securities are not in the hands of the public, but

are held by the State itself against its liability

to the savings bank depositors, so that it would
give a truer account of the real position to say

that the total debt consisted of about £685.000.-

000 in the securities just enumerated, and about

£200.000,000 in money payable on demand or at

very short notice to savings bank depositors.
The main body of the debt is chiefly due to

the wars in which the country was engaged be-
tween 168S and 181 5. During that period the
debt grew from nothing (except a trifling sum
which Charles II. had borrowed from the gold-
smiths) to nearly £900.000,000. It then under-
went steady diminution till in 1899 it had fallen

to £628.000.000. The South African war brought
it up again to £771.000.000 in 1903. since which
year it has once more been diminishing. The
£46.000.000 of works debt has all been incurred
since 1890, and most of it since 1900. when it

only amounted to £10,000,000. The amount lent

to local authorities was only £8.ooo.coo in 1840,

and £26.000.000 in 1887. The Irish land debt
took its rise in 1891, but most of it is much
more recent.

The interest and sinking fund of the Irish

land debt is naturally provided for chiefly by
the payments made by the new Irish land-

owners, who are paying for their land by in-

stalments, but a portion falls on funds which
would otherwise benefit Irish local taxpayers

and another portion is defrayed by the tax-

payers of the L^nited Kingdom. The local loans

debt is adequately provided for by the interest

and reoayments received from the local authori-

ties. The works debt is made a charge upon the

annual parliamentary votes for the departments
concerned, in such a way that each loan will be

extinguished in 30 years at most. For the main
body of the deJjt the practice has been since

1876 to devote by legislation a certain annual

sum. called the "permanent" or "fixed" annual

charge, to interest and repayment taken to-
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gcthcr. As the sum thus devoted considerably

exceeds the interest, this plan, if carried out

without modification and without interruption

owing to fresh borrowing, would practically

convert the whole debt into a terminable an-

nuity, and extinguish it in a very moderate
length of time. But as a matter of fact the

"fixed charge" was reduced from £28.000,000

to £26.000.000 in 1S88 and by two steps to £23.-

000,000 in 1900, and it WuS only the fresh bor-

rowings of the South African war which led

to its restoration to £28.000.000 in T905. The
difference between the "fixed charge" and the

interest is sometimes called the "New Sinking
Fund." The "Old Sinking Fund" is any actual

surplus realized in the year. The general law
is that this also must be devoted to repayment
of debt, but when any considerable surplus hap-

pens to be realized, special legislation usually

interferes with the operation of the rule.

Expenditure.— The total expenditure on
revenue account for the financial year 1905-6 is

stated at £140.500.000, to which may be added
£10.000.000, the yield of certain general taxes

which is paid over to local authorities without

being technically received into the Exchequer.

The total may be classified conveniently as fol-

lows : Fixed annual charge for the main body
of the debt. £28.000.000; army. £29.000.000;

navy, £33.000.000: education. £16.000.000; mis-

cellaneous, including the cost of collection of

taxes, the administration of justice and the

civil services not included under heads already

enumerated, £17.000.000; post office, including

telegraphs. £16,000.000; and amount handed
over to local authorities, £11,000,000. The
amount credited to education is chiefly made
over to local school authorities, but only on
conditions which give the central government a

very large measure of control, not only over the

expenditure of the money so granted, but also

over what is raised from local sources. The
£l!.ooo.ooo granted to local authorities, com-
monly called the "Exchequer Subsidies" or

"grants in aid of rates," consist of sums which

are cither fixed or vary with the yield of cer-

tain taxes, and are not now directly connected

with central control, with the exception tliat an

amount equal to half the cost of the pay and
clothing of a police force may be deducted from
the grants due to an authority if it fails to

maintain its police force to the satisfaction of

inspectors employed by the central government.
The method of distribution between the various

authorities is extremely complicated, and differs

in England, Scotland, and Ireland. Scarcely

anyone professes to understand it, and it is

based on no sort of principle except tliat it is

largely dependent on certain proportions which
prevailed in 1888. This plan was adopted as a

temporary expedient, and has been continued

not on account of its merits, but because it

existed.

Rexcniie.— The total revenue, including the

£10.000.000 of allocated taxes already mentioned,

amounted to £154.000.000. The great heads
were: Customs, £34.500.000; excise (internal

duties on commodities), £35.600.000; estate

duties (inheritance taxes'). £i7.,^oo.ooo: income
tax. £31,300,000; stamps, £8,200,000: house duty,

£1.900.000; post office and telegraphs. £21.000.-

000; and miscellaneous revenue, £3,800,000. The

customs included only one export duty, that im-
posed upon coal, producing £2,300.000, and this

was abolished in 1906. The imports of tobacco
brought in £13,400,000, tea, £6,800,000; sugar,
£6,200,000; spirits, wine, and beer, £5,100,000.

The excise drew in one way and another nearly

£33,000,000 from taxes on the manufacture or
sale of beer and spirits, so that nearly £38.000,-

000, or .?o per cent of the whole tax-revenue,

was derived from intoxicating lic|uors. The in-

heritance taxes, christened by Gladstone and
now conimoidy called the "Death Duties," con-

sist of two distinct parts, one of which is grad-
uated from one to eight per cent according to

the aggregate value of the whole property left

by the deceased ; so that if a man dies worth
£400, one per cent has to be paid, and if he dies

worth over £1,000,000. eight per cent. The other
part is graduated according to tlie relationship

of the new owners of the property to tlie de-
ceased, so that for example, while property be-

queathed to descendants or ascendants is ex-
empt, property falling to brothers or nephews is

charged three per cent, and property falling to
persons without any relationship to the deceased
is charged 10 per cent. Thus, taking the two
parts together, if a man leaving £400 bequeaths
it all to his children, one per cent only will be
paid, while on a millionaire's estate left to per-

sons not related to him, the duties will together

amount to 18 per cent. The Income Tax was
levied at the rate of is. in the £ (I. e. five per

cent), but incomes under £160 are exempt, and
"abatements" are allowed on incomes between
£160 and £700, which, when the rate is is.,

amount to £8 to persons having between £160
and £400, £7 los, when the income is between
£400 and £500, £6 when between £500 and £600,

and £3 los. when between £600 and £700. Much
the greater portion of this tax is "collected at

the source," or at any rate before the income
actually reaches the ultimate recipient. For ex-
ample, the tax on the inco:iie arising from lands

and buildings is collected from the occupier,

who then, if he is not the owner, has an in-

alienable right to deduct the tax when paying
his rent ; so too the tax on the income from
stocks, shares, and bonds of corporations is col-

lected from the corporation. But this practice

does not defeat the right of the individual land-

owner or stockholder to exemption or abate-

ment if his total income from all sources is

under the prescribed limits: he makes up ac-

counts with the collectors, declaring his whole
income and showing how much has been de-

ducted from its various parts, and if it then ap-

pears that too much has been paid, the excess is

repaid to him in cash. So far as the portion col-

lected at the source is concerned, the tax works
with great efficienc)-. The amount of evasion

which takes place in regard to the other part,

for which personal declarations of the amount
of income are required, is very variously esti-

mated, but there is little doubt that it is in

process of diminution owing to the greater pub-

licity of modern methods of business and to the

checks supplied by the death-duties, which are

administered by the same department. Stamps
consist mainly of duties on commercial and
'Speculative transactions. The House duty is

levied at the rate of gA. in the £ (31^ per cent)

of the rental value, but there are lower rates
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for houses of between £20 and i6o rental value,

and houses under £20 in Great Britain and all

houses in Ireland are exempt. The Post and
Telegraph receipts include a heavy tax of 10

per cent on the gross takings of the National
Telephone Company, as well as the receipts of

the Post Office from its own telephone trunk
wires and its telephone service in London and
a few other places where it competes with
the National Company. The whole of the Post
Office profit comes from the mails, the tele-

graph business being a losing one. In miscel-
laneous revenue the most important item is about
a ii,ooo,oco from the Suez Canal Company's
shares, which, it is well to remember, are a
wasting property, the canal having been con-
structed on a 99-jear concession.

Local Financi-.— To give an absolutely ac-

curate account of the finances of local authori-

ties in the United Kingdom is impossible owing
to the complicated relationship of the various

local authorities to each other and to the central

government, and also because the three king-
doms, England, Scotland, and Ireland, have en-

tirely different systems and methods of account-

keeping. The af^regate delit in 1904, including

of course the £71,000,000 of debt to the central

government mentioned above, is stated (after

deducting accumulated sinking funds) at about
£450,000,000, but about £40,000.000 of this con-

sists of the debt of harbor and dock trustees

which is secured only on the harbors and docks,

and in no way upon the taxes of any locality,

and therefore ought not to be reckoned as local

debt. The remainder represents capital invested

in (taking the larger of the various items ap-

proximately in order of magnitude") waterworks,
street and road improvements, schools, drain-

age, gasworks, tramways, electric works, work-
houses, asylums, and the innumerable other

works and buildings required by modern civil-

ized and especially urban communities. The
aggregate annual repayments of debt and pay-
ments to sinking funds amount to a little over
two per cent on the total, but the annual addi-

tions considerably exceed this amount, so that

the debt increased nearly £200,000,000 in the 10

years before 1904. Sirtce then there has been
an exceptional increase owing to the conversion
of the capital of the London water companies
into debt of a board representing the various
local authorities within the area of supplv; this

adds about £40.000.000 without much altering

the liabilities of the inhabitants or owners of the

area concerned. About half the total capital

has been raised for purposes which are often

provided for by private enterprise, such as

waterworks, gasworks, docks, electric works,
tramways, and cemeteries, and the other half

for purposes which are seldom so provided for

in modern communities.

The expenditure from revenue of the au-
thorities, including repayment of debt, amounted
in the year 1002-3 to about £111.000.000. About
£15,000,000 of this was met by the allocated

taxes and other national grants, chiefly for

education, spoken of above, about £58.000.000 by
"rates," and the rest by the special charges
levied for commodities and services supplied,

and all kinds of miscellaneous revenue. The
accounts of subsequent years will show very
large increases in the national grants for edu-

cation received by the local authorities, not
only because the grants for education have
actually increased, but also, and in much larger
measure, because under the Education Act of
1902, the local authorities now receive the
grants for the "voluntary" schools handed over
to them by the act. The amount raised by spe-
cial charges for commodities supplied will also
be very largely increased in consequence of the
fact that Londoners' payments for water are
now received by a local authority, instead of by
a number of companies.

The "rates" are taxes levied by the local au-
thorities at a rate of so many shillings or pence
in the pound of the annual value of land and
all things attached to the land in the concrete
form of buildings or works of any kind. The
idea of the Elizabethan rate for the relief of the
poor undoubtedly was to assess inhabitants ac-
cording to their ability, and down to 1840 at-
tempts were frequently made to extend the sys-
tem which long prevailed in some parts of the
country of assessing stock in trade and other
visible personal property. But experience
showed that such taxation was utterly unsuit-
able for small localities, and when the law-
courts at last began to favor these attempts,
legislation intervened. The tax is usually levied
from the owner in the important case of small
house property in England, but in almost all

other cases from the occupier of the property.
The occupier has no right of deducting rates
paid from his rent unless he has so contracted
with his landlord, and a contract of this kind
is scarcely ever made. There is at present,
under the Agricultural Rates Act, a rebate of
50 per cent in favor of agricultural land, and
there are some other differentiations in the
cities. The "rates" are elastic, certain, cheaply
collected, and singularly free from disturbing-
effects upon production. The fact that they are
unpopular is sufficiently accounted for by their
enormous yield and their obvious character.

Financial Control.— Tlie finance of the cen-
tral government, according to the present theory
of the British Constitution, is vested in the
House of Commons. All financial legislation
must originate there, and the Commons will not
permit any alteration of their measures by the
Lords. But in the House of Commons itself

the power of initiation in matters of finance is

now entirely in the hands of the Ministry.
Estimates of expenses and receipts made up in

the government departments are considered or
amended by the Ministry in private. The result
is then laid before the House of Commons by
the Chancellor of the Exchequer in his "Budget
Speech." A ministry will rarely submit to
modify its proposals in any important respect,
so that the House has to choose between ac-
ceptance of the budget and a change of govern-
ment. No ordinary member of the House can
directly propose an increase in taxes or ex-
penses, the theory being that it is the King who
asks his faithful subjects for money, but anyone
may propose reductions. The estimates are put
before the House in immense detail, but this

very detail defeats its own end. as there is not
and cannot be. time to consider the whole to
any good purpose. The estimates are conse-
quently passed without material alteration.

This absence of real control by the House of
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Commons is probably favorable rather lliaii un-

favorable to economy. The necessity ut Imding

new taxes or increasing old ones is much more

immediately before the eyes of the Ministry

than of the House of Commons, and the Mm-
istry has also more reason to fear popular re-

sentment against any increase of taxation. It

is, moreover, in immediate and constant associa-

tion with permanent Treasury officers whose

influence is generally cast against "temporary

expedients for staving off the day of rcckonnig.

In the councils which conduct the local gov-

ernment of the country there is nothing like the

Ministry in Parliament, and the system of con-

trol consequently has a nearer resemblance, as

has sometimes been observed, to that prevailing

in the United States Congress. The coinmiltees

charged with the various departments of the

council's work, with the assistance of their

executive officers, each prepare their own esti-

mate of expenses for the coming year. These

are then all added up and put before the I-mance

Committee, which usually hands them on with

little or no alteration to the Council, merely

adding its own estimate of receipts other than

rates and a recommendation to tlie Council to

make a rate of as many pence in the pound as

is calculated to make up the balance required.

The Council discusses the estimate of receipts

and expenses thus put before it. and any mem-
ber may move alterations in any item. Such

motions are frequently made and sometimes,

especially, of course, in the smaller councils,

carried.

The local authorities have no power to con-

tract debt without special authority. l'"or most

purposes tliis now means that sanction must be

obtained either from Parliament by special act

or from the department of the central govern-

ment, called the Local Government Board.

Loans must alwavs be accompanied by pro-

visions for repavinent within the time for which

Parliament or the Local Government Board's

inspectors calculate the work on which the

money is to be spent will last. That the pre-

scribed sum is being set aside every year for re-

payment is ascertained by the Local Government

Board in each case. Some authorities are for-

bidden liy statute to borrow more than an

amount bearing a certain proportion to the an-

nual rateable value of their area, but these

enactments are rendered practically inoperative

by other legislation,, and have no influence what-

ever.
, , .

Out of annual revenue the authorities may
generallv spend as much as they please, the un-

populari'tv of rates being regarded as a sufficient

safeguard against extravagance. In regard to

one expenditure only, that for poor relief, the

central government attempts to prevent too

much being spent, at any rate in one or two di-

rections, such as relief to persons not required

to enter the workhouse and relief to the able-

bodied. In other matters the influence of the

central government, when exercised, is almost

always in favor of increased expenditure. The

threat of "withdrawal of the grant" in respect of

a particular school is used everv day by in-

spectors of the central Board of Education in

order to compel a local authoritv to spend more.

The central government appoints officers to audit

the accounts of tfie greater number of local au-

thorities, but the auditors of the municipal bor-

oughs (which include all the great cities) in

England are elected, under the Municipal Cor-
porations .\ct of 1832, by the ratepayers. This

election is almost always a farce, and the more
important city councils have had to provide a

proper audit in addition to the one thus pro-

vided by law.

Bibliograt'hy.— Information as to the actual

position of British linance can only be obtained

l)y piecing the facts together from a large num-
ber of parliamentary publications, usually

known as "Blue-books." Among the most im-

portant of these are the annual returns entitled

'National Debt,' which shows the different

kinds of debt existing at the end of each year

from i8,?5 to 1906; 'Government iJeparlinents

Securities,' which gives the amount of the

State's securities held by the State itself; the

Einance Accounts of the United Kingdom; the

'Postmaster-General's Report,' the 'Annual
Local Taxation Returns for England and
Wales,' and the same for Scotland and for

Ireland. Besides the above, for historical pur-

poses the following parliamentary pai)ers may
be found useful: 'History of the earlier years

of the National Debt from 1604 to 1786' ( C.

9010). and 'Proceedings of the Commissioners
for the Reduction of the National Debt from
1786 to 1890' (C. 65.^9) ; Local .Authorities Lia-

bilities (No. 306 of 190.1): 'Reports of and
Evidence taken by the Royal Commission of

1897 on Local Taxation.' .Among general

works on finance dealing preeminently with

British conditions C. F. Bastable's 'Public

I'inance' (.^d ed. 190.^). is the most complete

and up-to-date and gives plentiful references

to earlier works. For the liistory of tax.-ition,

consult Stephen Dowell, 'History of Taxation
and Taxes in England' (2d ed. 1888), and
Cannan, 'History of Local Rates in England*
(1896).

Edwin C.^n'Nan,

Appointed Teacher of Rcoiwmic Theory iii the

University of Loudon: /Itithor of 'History

of Local Rates in England,' etc.

18. Great Britain— Banking. P.anking in

Great Britain as now carried on is the product

of a continuous proceijs of evolution ; it owes
very little to external influences, and can only

be properly understood in the light of the study

of its earlier developments. Its strength is the

strength derived from long tradition founded
upon experience, and its weakness is the weak-
ness inherent in a system which has developed

with the smallest possible amount of legislative

control. This weakness is shown in a lack of

logical coherence and in an occasional absence

of proper definition.

There are few evidences of banking in the

modern sense of the term in England before the

17th century. In the middle ages the bankers

were mainly money changers and monev lenders ;

they dealt in coin, not in credit. The Italian

colony of the Lombards, however, w-ho gave
their name to Lombard street, seem to have
been well acquainted with the use of bills of ex-

change, and the banking business of the country

was chiefly in their hands after the expulsion

of the Jews at the end of the l.-?th century.

During the i6th centurv, however, the power of

the colonies of foreign merchants in London
rapidly declined, ending in the breaking up of
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the German colony in the Steelyard by Queen
Elizabeth. In the 17th century it became cus-

tomary for the wealthier classes to intrust their

spare cash to the keeping of the London gold-
smiths, a body of men whose occupation in-

spired the necessary confidence. The transition

from goldsmjth to banker was a natural and
easy one, and the goldsmiths' *cash notes"
gradually acquired a degree of negotiability.

Some of the existing London private bankers
find their origin in the goldsmiths of the latter

half of the 17th century. Outside London the

early type of country bankers was evolved from
the class of substantia! merchants. Thomas
Smith of Nottingham, for instance, who is the

earliest country banker of whom we have any
record, and who certainly carried on business
as early as 16S8, originally combined the busi-

ness of a mercer with that of a banker.
Owing to the unsatisfactory condition of the

public finances under the Stuarts, there was no
opening for a public bank such as existed in

Amsterdam and other European centres of in-

dustry. But the Revolution of 1688 saw the

control of the national expenditure pass from
the Crown to Parliament. The national credit

became, for the first time, an important factor in

our economic development, and showed itself ni

the growth of a national debt. The use of

credit spread rapidly and this led to the de-
velopment of modern banking. To the efforts

of William Paterson was due the establishment

in 1694 of the Bank of England, founded under
the wing of the Chancellor of the Exchequer,
Charles Montague, with the object of lend-

ing the whole of its capital, £1,200,000, to the

State.

The Bank of England.— The Bank of Eng-
land is the pivot round which centres the whole
•of modern banking in the LTnited Kingdom. In
no other country, whether in Europe or America,
does a bank occupy quite an analogous position.

It is not a State bank in the strict sense of the

term : its capital is held privately, and its man-
agement is not in any way directly or indirectly

controlled by the State. On the other hand,
during its whole history, it has been more or
less under the protection of the State ; its oper-
ations have been on occasion dictated by the

State ; its development has been marked by suc-

cessive loans of its capital to the State in return
for the confirmation or extension of its privi-

leges, and it still continues to exercise powers
and owe responsibilities delegated by the State.

The Bank of England is controlled by a

governor, deputy-governor, and a court of 24
directors who are elected by the proprietors on
the nomination of the directors. The selection

is generally made from the members of leading
mercantile firms, and the tradition is not to

elect a member of a banking firm or a director

of another joint-stock bank. The operations of

the Bank are now regulated by the Bank Char-
ter Act of 1844. This act divides the Bank of
England into two departments, the Issue De-
partment and the Banking Department. The
former, as will be seen in a later section, is so
strictly regulated by the act that its action is

automatic. The latter is for all practical pur-
poses as free from legal restrictions as any other
joint-stock bank. Yet free as it is from special
legal obligations, it has, by its action in the past
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as well as by its present position, asstimed pe-
culiar responsibilities, which, though ill defined,
are well understood, and which the Bank does
not attempt to disown. These responsibilities
are due especially to the Bank's position as the
Government banker, the bankers' banker, and
the keeper of the country's reserves. The Gov-
ernment accounts are kept by the Bank of Eng-
land, the national debt is managed, exchequer
bonds and treasury bills are issued and paid,
and many other incidental services of the kind
are rendered by the Bank. With regard to the
other banks, all the settlements at the London
Bankers' Clearing House are made by transfers
at the Bank of England, where each clearing
bank is bound to keep an account. Those
banks which do not possess a seat in the Clear-
ing House find it necessary to appoint one of
the clearing bankers as agent and to keep an
account with that agent. Practically every
banker in England can, therefore, draw either
directly or indirectly upon the Bank of En.gland,
and the reserve of the latter has thus to be re-

garded both as the banking reserve of the
country, and also as the gold reserve, that is to

say, the reserve to insure the convertibility of
the note issue.

Appended is a copy of a weekly return of the
Bank of England.

BANK OF ENGLAND.

An Account, pursuant to the Act 7th and
8th Victoria, cap. 32, for the Week ending on
Wednesday, the 13th day of June, 1906.

Issue Department.
Notes issued £51,803,190

£51,803,190

Government debt £11,015,100
( )ther securities 7,434,900
Gold coin and bullion 33.353, 190
Silver bullion

£51,803,190

Banking Det<artment.

Proprietors* capital £14,553,000
Rest 3.251.045
Public deposits (including exchequer, sav-

ings banks, commissioners of national
debt, and dividend accounts) ^.050,109

Other deposits 42,741,064
Seven-day and other bills 91,544

£69,686,762

Government securities £i5,977, 133
Other securities 29.125.443
Notes 23,169,450
Gold and silver coin i.414.736

£69.686.762

Dated the 14th day of June, 1906.

J. G. Nairne, Chief Cashier.

The Private Bankers.— During the 18th cen-
tury, all the banks in England, with the excep-
tion of the Bank of England, were private part-
nerships, the number of partners being limited
by an act passed in 1708 to six. Now, however,
private banks are very few in number, and their
influence is a diminishing one, though at one
time that influence throughout the country was
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great, both socially and politically. The London
private bankers ceased to issue notes toward the

end of the l8th century, but the country private

bankers attached great importance to their note

issues up to the time when the Bank Charter
Act of 1844 made further extension in this

direction impossible. Many of these firms were
under-capitalized : the banker was often a

tradesman as well, and was too much at the

mercy of fluctuations in trade. Consequently in

time of monetary stress failures were frequent,

especially during the early half of the 19th cen-

trast to that existing in the United States of
America. The natural consequence is that the

magnitude and importance of the in<iividual

bank has very greatly increased. Yet. large as

the liabilities of the leading banks to the public

are. their capital, both nominal and paid up, and
their reserve funds, are sufficiently ample to re-

move any feeling of distrust which might other-

wise be inspired by the volume of their obliga-

tions, as will be seen from the accompanying
figures taken from the balance sheets of a few
of the most important joint-stock banks.

Date.

Hy06

June 30th

Bank.

Lloyds Bank Ltd
Union of London and Smiths Rank Lid. .

.

National Provincial Hank of England Lid
London City and Midland Bank i.ld

Barclay & Company Ltd

Subscribed
Capital.

i.

24,072,500
22.934.1.0
15.900. 000
15,085.^80
8,000,000

Paid up
Capiul.

C
3,851,600

3.554.785
3,00-*, 000
3.142,850
3,300,000

Reserve
Fund.

a, 9' 0.000
1, 150.000
3 ,

300 . 000
3.143.850
X ,500,000

Current &
Deposit
Accounts.

62,823,429.
36.f42.,f8

51,396,048
50,32o.ji6

44,4071970

tury. Except that^thcir note issue is limited by
the Act of 1844, the law imposes no restrictions

upon private bankers, and they are not even
compelled to issue balance sheets, though in

most cases this has been voluntarily done of
recent years. In spite of this absence of con-
trol, the existing private banks inspire a confi-

dence which seldom proves misplaced. Most of
them have been established for mr.ny years, for

it has proved increasingly difficult for a new
private bank to obtain a footing in the country.
All banks possessing more than 10 partners

must now register as a company under the

Companies Acts.

The Joint-Slock Banks.— Owing to a clause

in the Bank Charter Act nf 1708. joint-stock

banking was not possible during the i8th cen-

tury, but in 1826 the Bank of England monopoly
was so far curtailed as to allow joint-stock

banks to be established, with the right of issu-

ing notes, provided they had no office in Lon-
don or within a radius of 65 miles. By an act

passed in 18.^.1. joint-stock banks were permitted

within this radius, provided they did not issue

notes, and under this act several of the leading

joint-stock banks of to-day were founded. The
lecal disability to issue notes continues until the

present day, and has had a marked effect on
banknig in England. The energies of the joint-

stock banks have naturally been centred upon
the development of deposit banking, with the

result that the habit of keeping a banking
account has spread more rapidly and more
generally than in most countries, and the

use of notes has correspondingly decreased.

Practically all the existing joint-stock banks
have registered under the Companies Acts with
limited liability, and in most cases with a re-

serve of uncalled capital which cannot be util-

ized except in case of liquidation. During the

last 20 years or so a decided tendency has

shown itself, on the one hand, for the amalga-
mation of the private banks and the smaller

joint-stock banks with the more powerful of the

latter class, and on the other hand for the

spread of branch banking. This has resulted

in an increased centralization of the banking
system in London, and to a lesser extent, in a
few of the leading provincial towns, and in the

evolution of a system which is in distinct con-

The Economist newspaper publishes a half-

yearly statement of the capital, reserve fimds,
deposits, and other liabilities and assets of the
joint-stock banks and those private bankers who
publish accounts. The totals of these amounts
as published in the issue for 19 May 1906 were
as follows

:

Joint-Stock
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must be secured by the deposit of coin or bullion

to an equal amount. Silver may form not more
than one-fifth of this deposit, but the Bank has

but seldom availed itself of this privilege. As
the Issue Department is compelled to buy all

standard gold bullion offered to it at the rate of

£3 17s gd an ounce, and always issues notes

against the stock in hand, it can be seen that the

amount of notes issued is controlled to a very

small extent by the bank directors, and that it

increases or decreases according to the amount
of gold imported or exported. The Bank of

England is, however, not prevented from oflfer-

ing a higher price than the above, should it find

it advisable to compete for gold in the market

;

and in selling gold, if the demand is for foreign

coin or bars, the Bank can fix its price accord-

ing to the demand. Any notes not required in

active circulation are held in the Banking De-
partment and form the greater part of the Bank
of England reserve. The active circulation is in

normal times peculiarly steady, averaging from
25,000,000 to 30,000,000 out of a total issue of

from 50,000.000 to 55,000,000.

Bank notes have been in England largely

superseded by the general use of banking ac-

counts by the public, and the demand for an

elastic currency has never assumed such propor-

tions as in the United States. In times of stress,

however, the demand for notes has, in a few
instances, exceeded the Bank's power of issue,

and on three occasions, in 1847, 1857, and 1866,

the Government has been compelled to mtervene
and suspend the clause forbidding the issue of

notes beyond the fiduciary limit except against

the deposit of gold. Bank of England notes,

which it may be noted are legal tender in all

payments except by the Bank and its branches,

are not issued for any sums below £5, though
proposals have frequently been made, notably

by Viscount Goschen in 1891, to authorize the

issue of ii notes.

The Clearing System.— The sj'stem of col-

lecting checks and settling balances owing be-

tween bankers, though to the uninitiated it may
appear merely an administrative detail, has, in

reality, exercised a very important influence on
banking development in England. The problem
of clearing checks is comparatively simple com-
pared with the problem as existing in the

United States or any other country occupying
a large geographical area, because practically

every English bank or branch bank is within a

day's post of London. Consequently although
local checks are cleared tlirough local Clearing
Houses in some of the larger towns, the great
mass of checks is cleared through the London
Clearing House, and this fact has very much
accentuated the centralization of banking in

London, which is the predominant character-

istic of the English system. A seai in the

Clearing House is a privilege jealously guarded
and difficult to obtain, and it was not until 1854
that any of the joint-stock banks were admitted.

Those banks which do not possess this privilege

appoint a clearing agent, with whom an account
i^ kept, and who in many cases acts generally as

the London agent. Ej- the rules of the Clearing
House every clearing bank must keep an ac-

count with the Bank of England, and the daily

differences are settled by means of transfers to

and from these various accounts and a central

account called the Clearing Bankers' Account.

The total amount of the checks and other
articles cleared through the London Bankers'
Clearing House in 1905 was £1,287,935,000, being-

the highest total recorded in the history of the
House, and more than 16 per cent higher than
the previous year. The largest weekly total was
^345.370.000, and the largest daily amount
£102,780.000. The number of banks possessing
seats in the Clearing Flouse is now eighteen.

The Money Market.— The London money
market is the name given to the miscellaneous
body of persons who borrow or lend money for

short periods, their operations being roughly
grouped around Lombard street, Threadneedle
street, and the adjoining parts of the City of
London. The money in which they are in-

terested is sometimes described as the Short
Loan Fund of the Money Market. On the one
hand is the borrowing portion of the market,
consisting largely of the bill brokers, the Stock
Exchange, and an undefined group of financiers

;

on the other, the Bank of England, which is

closely connected with the Money Market, and
which, owing to its position as the guardian of
the ultimate cash reserves, is also the ultimate
lender when money cannot be easily borrowed
elsewhere. In between these two extremes are

the clearing banks and other banks having Lon-
don offices, as well as various financial firms,

whose surplus unemployed assets form the prin-

cipal part of the Short Loan Fund. The
British Government also plays a very important
part as a borrower in the Money Market, and
the Government of India, through the India

Council, lends largely to the Market. Beside
these, there is a group of foreign banks with
London offices which exercise a growing in-

fluence in the Market, both as borrowers and
lenders.

The index to the general condition of the

Market is the Bank Rate, which is the official

minimum rate at which the Bank of England
discounts first-class bills offered to it. All bills

so offered for discount must mature within not

more than three months, and must be accepted
payable in the L^nited Kingdom and bear one
other English signature. The Bank of Eng-
land is actuated in fixing the amount of the Bank
Rate by the state of the reserve and the pros-

pects of an inflow or outflow of gold, and
speaking generally, the Bank is interested in

keeping the rate as high as expediency will al-

low. The borrowing portion of the ^larket is

naturally an.xious to keep the rate as low as pos-
sible, if, however, there is plenty of money
to be lent outside the Bank of England, the
Bank Rate cannot be effectively maintained at

a much higher figure than the market rate,

otherwise it would be merely nominal. There-
fore, the other London banks to a large extent
hold the balance between the Bank of England
and the borrowing portion of the Market.
They are actuated on the one hand bv the ne-
cessity of employing as large a proportion of
their surplus assets as prudence will allow, and
on the other by the responsibility of keeping re-

serves well above the margin of safety. The
relations of the Bank of England to the other
banks are of the utmost importance and inter-

est. It is possible that in seasons wlien money



GREAT BRITAIN— BANKING

is plentiful, the enormous Hoating balances

available for employment in the Money Market

may expose the Bank of Englaud to the danger

of a drain of gold. This risk is accentuated by

the fact that the funds controlled by the joint-

stock banks are far larger than those of the

Bank of England. The Bank must, therefore, be

able to control the market rate should necessity

arise, and it must do this by itself coming for-

ward as a borrower (mostly through a broker)

and by ofTering such a rate as to divert the

loanable funds of the other banks away from
the market. The latter, thus being denuded of

funds, is driven to the Bank of England.

The Gold Reserves.— London is recognized

as the only free market for gold in the world,

and yet her central stock of the metal is, not-

withstanding the enormous volume of her finan-

cial dealings, at times actually less than that of

her principal rivals. It is one of London's most
cherished traditions that she puts no obstacles

in the way of the export of gold, except by
making it more worth the while of its owners
to keep it there. When it is remembered that

the British banks owe some iqoo.coo.ooo sterling

to their depositors, and that chictlv owing to

the universal reputation of the London sterling

bill of exchange as an international currency,

London's obligations to the rest of the world
are at all times enormous, it will be realized that

her gold reserves have to be vigilantly watched
and jealously guarded.

That London can work on such a small
basis of gold is due in the first place to the fact

that the English system of a single centralized

reserve is a more economical one than the sys-

tem prevailing in countries wliere centralization
is less developed ; secondly, to the smooth work-
ing and thorough organization of her banking
system, and thirdly, to the excellent reputation
of English credit among other nations, which
enables her to attract gold from abroad with
the least possible delay. But there is a grow-
ing feeling that there should be more gold held
in reserve in the country ; not that bankers are
thought to be working below the safety limit,

but because the necessity for incessant vigilance

results in unstable rates of interest with a con-
sequent derangement of the Money Market and
an undue accentuation of the speculative ele-

ment in business generally. This feeling has
been especially prominent since other countries
have adopted a gold standard, and many
schemes for an improvement of these condi-
tions have been brought forward. The settle-

ment of the question is rendered more dilTicult

by the dual nature of the Bank of England re-

serve, which is at the same time a currency
reserve and a banking reserve. It is felt that
the responsibility of keeping the former be-

longs partly to the State; that of the latter to

the banking community; and the adjustment of
the responsibility has not proved easy.

Banking in Scotland and Ireland.— Both in

Scotland and Ireland banking has developed on
slightly different lines from those of English
banks. In Scotland especiallv the .absence of
any joint-stock monopoly like that of the Bank
of England resulted in the early evolution of a
type of powerful bank which crowded out the
private banker. Consequently to-day there are
only 10 banks in Scotland, all with a large num-

ber of branches, and the establishment of a new
bank is practically impossible. The Scotch
people were early in recognizing the advantages
of a good banking system, and the use of "cash
credits" had an important elTect upon the in-

dustrial development of the country. In Ire-
laud, banking has had a stormier history, but
similar results have been reached, and there arc
now only nine banks of any importance in the
country. Both Scotland and Ireland differ

from England in enjoying a circulation of i\
notes, which have survived all attempts at ex-
tinction.

The note issues of the two countries are
.governed by Bank .•\cts passed in 1.S45, which
bear a close resemblance to each other. .Ml the
l)anks in Scotland and six of the Irish banks are
banks of issue, and each is allowed to issue an
amount equal to the average firculation during
the year ending I May 1845, togetlier with an
amount equal to the amount of gold anil silver

coin held at the head office or principal places

of issue, the silver coin not to exceed one-fifth

of the whole. The necessity for keeping coin

against excess issues of notes brings the Scotch
and Irish banks into close relation with the

Bank of England. Neither the Scotch nor
Irish banks clear their checks tlirough the Lon-
don Clearing House, but through the Clearing
Houses of Edinburgh. Glasgow, and Dublin,

hence the connection between these banks and
the Bank of England is not necessarily so di-

rect as in the case of English banks. But there

are certain recurrent seasons of the year when
an increase of the note issues always occurs in

Scotland and Ireland, and this necessitates an
increase in the stock of coin. As there is no
central reserve of gold in Scotland and Ire-

land, this coin can only be obtained from the

Bank of England, and therefore, at these sea-

sons of the year, notably during wdiat is called

the Autumn Drain, the Bank of England reserve

is always subject to a demand for coin from
these countries, especially from Scotland.

Banking Methods.— British banking methods
are distinguished by prudence and caution. The
immense amotmt of their deposits repayable on
demand forbids English banks to embark upon
the general financial business which forms the

principal function of .some Continental bankers.

English banks do not operate on the Stock Ex-
change except for purely investment purposes,

and then only in what are termed "gilt edged"

securities. Neither do banks directly interest

themselves in the control or management^ of

commercial or industrial undertakings. Eur-

thermore the management of the large banks is

singularly free from political interference of all

kinds. On the other hand. English bankers

have allowed to slip from their control many
branches of business which belong legitimately

to a banker. Much of the bill-discounting busi-

ness is in the hands of the bill broker, who is

an expert middleman between the banker and

his customer. Again, few of the large London
banks deal in foreign bills or interest themselves

in foreign exchanges, and this branch of bank-

ing has also fallen largely into tlie hands of

specialists, or of the branches of foreign banks

established in London.

The liabilities of English banks consist al-

most entirely, first, of the current account
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balances in their hands, repayable on demand,
on which it is not usual to allow any inter-

est, and secondly, of sums deposited repay-
able at a fixed notice, usually seven days, on
which London bankers allow interest at one
and a half per cent below the Bank of Eng-
land Discount Rate. Certain London bankers
also accept, on behalf of their customers, bills

drawn from abroad, proper security being de-

posited to cover the bankers' liability. It is,

however, not the practice among English
bankers to grant open credits in such cases.

Their assets consist of cash on hand and at the
Bank of England or their London Agent, money
lent at call or short notice to the Money Market
against security, bills being the acceptances of
other bankers or leading merchants bought in

the market investments in first-class Stock
Exchange securities, and advances to customers,
either in the form of loans, overdrafts upon
current account, or bills discounted. It is not
visual to make advances without some form of
security.

During the middle of the i8th century, Eng-
land was subjected to a series of acute banking
crises, notably in 1847. 18.^7. and 1866. but if we
except the grave situation created in 1890 by the
liquidation of Barings, who, it must be noted,

were not bankers, the country has been free

from such disturbances since 1878. It is rea-

sonable to assume that bankers have profited

from the experience gained in such times of
stress, and it must be admitted that English
bankers as a whole inspire in their creditors

the confidence due to sober and prudent
management.
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American work).
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19 (a). Great Britain—Commerce— Eigh-
teenth Century. English commerce of the i8th
century is remarkable for the revolution in the
methods by which it was carried on, for its

growth under the great Whig system of pro-
tection and for its culmination in a tremendous
expansion with the coming of machinery. Eng-
lish foreign trade had been largely opened out
by merchant companies. The foundation idea
was tliat English goods should be sold at a high
price and that there should be no glut of goods,
no undercutting, but a "well ordered trade."
Hence rules as to quantities to be exported were
a great feature of these companies. There was
no idea of pushing trade or selling at a low
price and getting quick returns. Moreover, the
numbers admitted to the companies were lim-
ited by the high fees charged for entrance,
while no one who did not belong to them
could lawfully engage in the trade. The only
open trades were those to France, Spain and
Portugal. Hence a regular attack on the
monopoly of the companies was carried on and
this constituted the early free trade movement.
It was successful ; after the Revolution the
entrance fees of the companies were reduced
by Acts of Parliament; onlv the East India
Company and the Hudson's Bay Company con-
tinued strict rnonopolies. With the throwing
open of trade it was possible for an enterpris-
in.g man to carry on commerce on anv scale, to
push his wares rnd generally increase his sales
wherever he could without limitation of anv
kind. This amounted to a veritable revolution
in commerce. Alongside of this opportunity
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for expansion came the emigration of the

Huguenots into England. Besides introducing

many new industries such as silk, cotton print-

ing, paper and linen, there was no branch of

English trade which they did not improve with

their taste and skill. Hence England had a

more varied assortment of goods with which

to push her trade. Moreover the Huguenots
preserved their old business connections, and
England inherited in this way a great deal of

the French trade.

At the revolution of i68g the control of

economic affairs definitely passed to the House
of Commons, and the Whig party became the

arbiters of national policy. The Tories were
mclined toward "free trade." They believed

in favoring the consumer and in removing re-

strictions on intercourse, especially with France,

the chief industrial rival of England. The
Whigs on the other hand held very decidedly to

a policy of encouraging industry and in so

manipulating commerce that it should react on
the prosperity of industry. Hence they devised

a system of bounties for encouraging the expor-

tation of silk, linen and corn. Bounties were
also given to the fishing trades. They tried to

stop the growth of competing industries in both

Ireland and the colonies, and when Scotland
showed signs of becoining a rival the Union was
brought about.

In their fiscal policy and in their trade
treaties the same Whig ideas were carried out.

We first see them applied in the commercial re-

lations between England and France. England's

great industrial competitor at the end of the

1 7th century was France. Colbert had been
doing everything in his power to encourage
French industry and had gone so far, \r, 1667.

as to put prohibitory rates on English cloth.

Englishwomen with (to the masculine mind) an
extraordinary perverseness would insist on
wearing French goods when they could get

them. Hence, according to the opinion of the

day, to shut out French goods was to assist

English industry in the best possible way. To
this the Tories were opposed, but the Whigs
were successful, in 1678, in carrying an Act
prohibiting trade and commerce with France.

A system of high duties was substituted for

prohibition under James IT., but the Whigs
returned to the earlier policy. In 1713 a clause

was added to the Treaty of Utrecht to the effect

that England should admit French goods as in

1664. This gave rise to a tremendous contro-
versy. Again the Whigs were successful ; the
commercial clauses of the treaty were not
carried out, and the policy of protecting English
industry by cutting off trade with France was
not reversed till the treaty concluded by Pitt

in 1786. By that time England no longer feared
French competition and English manufactures
were so much sought after in France that there

was a tremendous outcry on the part of French
manufacturers.

The Whig desire to shut out competitors
extended to another department of commerce,
ramely, the trade with India. The East India
Company had been bringing back silks and mus-
lin and cotton goods which were worn by the
^'greatest gallants" as well as by "the meanest
cook maids" instead of good English cloth.

Hence employment was being diverted from
Englishmen to Hindoos, and in 1700 an Act

was passed by which East India goods might
be warehoused for re-exportation, but they
might not be sold within the country.

But it was not enough to shut out possible
competitors. Definite encouragements to Eng-
lish trade were given by the Metliuen Treaty
negotiated with Portugal in 170,?, and by the
Asiento Contract obtained from Spain in 171,?.

The Portuguese had prohibited the importation
of English cloth, and in 1703 Mr. Mcthuen was
successful in getting this prohibition removed
on condition that Portuguese wines were ad-
mitted into England at two-thirds of tlic duty
on French wines. The trade with Portugal thus
opened up was reckoned to be a very large one,
and was especially cherished since a large part
of the returns was paid in Brazilian bullion,
with which we could renew our depreciated
coinage.

By the Asiento Treaty the Whigs got a
large part of the slave trade with Spanish
America into their hands. They obtained the
right to import 4,800 negroes annually and to
send one vessel of 500 tons to import goods into
the Spanish colonies. The West Indies became
a great depot for this trade and under the cover
of the one ship the English got possession of
much of the Spanish-American trade. From
every point of view the slave trade commended
itself to the general opinion of the time. It

encouraged shipping, promoted trade with
Africa — which country took English cloth in

payment for slaves — it supplied labor to the
West Indies and Virginia and helped the agri-
cultural development of the colonies. Moreover
the slaves were a means of carrying on trade
with Spanish-America. But from the Englisli
point of view the economic effects were still

more important. .\s long as the colonies had
slaves they would never take to manufacture,
the negro being incapable of the necessary
training. The colonies would continue there-
fore to grow the tropical commodities for Eng-
land to distribute.

Sir Robert Walpole began to reform the
fiscal system with the same object of stimulat-
ing industry through commerce. Accordingly
he overhauled the book of rates between 1721-4
with the object, to use his own words, of mak-
ing "the exportation of our own manufactures
and the importation of the commodities used
in the manufacturing of them as practical and
easy as may be." He repealed or reduced the
import duties on raw materials and arranged
for manufactured exports to be duty free. He
next began to try and stmiulate the warehous-
ing trade which the Navigation Acts (see Gre.\t
Brit.mn — N.wiCATioN Acts) were partly
designed to create. He hoped to make England
"one general free port and a magazine and
common storehouse for all nations."

This system of deliberately building up
English industry was continued until the time of
the younger Pitt, who, following out the Tory
tradition of free intercourse, not merely re-

opened trade with France but tried to carry free

trade between England and Ireland, unsuccess-
fully however, owing to the hostility of the

English manufacturers. He also wished to

allow .'\merican ships to trade freely with Eng-
land and the West Indies in spite of the Navi-
gation Acts. But this Tory reversal of the
Whig policy was doomed to failure.
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The French wars prevented any relaxation

of the system for revenue reasons, and it was
not until 1S22 that the great breach with the

Whig policy of the l8th century was definitely

made.
During the i8th century English commerce

steadily increased in almost every direction,

especially with the colonies. In 1699 the ex-

ports had been estimated at £7,302,716. By 1720

they were £8.681,200 and by 1740, £11,409,872.

In 1760 the figure had reached £iS,579.073 ;
'"

1771, £17,161,146; while with machine products

the total reached £34. .381.617, in 1800.

The imports in 1699 were £3,482,586; by

1720 they had nearly doubled, being £6.090,083.

In 1760 they were £9,832,802: and in 1771 had
reached £12,821,995. In 1800 they were
i28,257,78i.

It is exceedingly difficult to say whether this

increase was a result of the Whig policy or no,

T)ut the fact remains that while they held the

reins of power English trade extended as they

intended it should, and thus prepared the way
for the introduction of machinery. It was no
accident that the industrial revolution (see

Gre.^t Brit-\in— Industrial Revolution) oc-

curred in England when it did. At the

Restoration English industry was very back-

ward ; English agriculture undeveloped ; and
English commerce small. By the end of the

i8th century England, in spite of the loss of her
American colonies, was the greatest trading

country in the world. Her goods, through
sheer cheapness, were forcing their way into

every country. She was the great carrier of the

world, and the only people that could compete
with her were the Americans, whose shipping

had grown up under English protection. She
was able to withstand, by her wealth, the great

financial strain of the French wars, and to con-

trol the access of colonial produce to Europe.

That many mistakes were made is no doubt
true, and Adam Smith did not hesitate to expose
them; but the objects which the Whigs had at

heart were attained to an extraordinary
degree during their tenure of power.
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19 (b). Great Britain— Commerce. Volume
of Trade.— It has been estimated that nearly

a fifth of the working population of the United
Kingdom depends for existence on the sale of

its products in foreign markets ; add to this

the classes engaged in ocean transport, in

market organization and financial settlements,

and it is possible to arrive at some conception
of the magnitude of the interests involved and

the importance assigned in the United Kingdom
to oversea commerce. Parliament and the Pres.s

never tire of the theme. Not merely the Board
of Trade, but all other great departments of

administration, whether concerned with de-

fence, revenue, foreign and colonial affairs, or
education, find themselves involved in one way
or another in the consideration of the interest

of international commerce. So far, indeed, has

been carried this exclusive attention to external

relations, that the existence of a home market
is not seldom forgotten or ignored. Some
ground for this forgetfulness may be found
in the great value of the foreign trade — over
£(.120,000,000 sterling in 1904— in relation to a
limited population and area ; but its real im-
portance in the economy of the United King-
dom appears only on a further analysis of the

figures.

Of the imports, valued at £551,000,000, three-

fourths must be credited to food and raw ma-
terial, the rest to manufactures of various

kinds. The exports are made up of £300,000,-

000 of British produce and £70,000,000 foreign

and colonial re-exports. Manufactures consti-

tute the mass of British produce exported, with

one important exception — coal. The figures

imply much that is interesting both in past his-

tory and present organization A country of

restricted area and resources obtained, through
various economic and political accidents, a start

in the industrial race a century ago. Some
of the necessary raw materials of industry it

cannot produce, of others the quantity is in-

sufficient for its growing demands. Increasing

specialization leads to greater dependence on
certain types of foreign imports and greater

need for a market abroad for the constantly

increasing surplus of manufactures. Food, too,

must be brought from more favored regions,

and the very success of manufactures breeds a

natural tendency to neglect the interest of agri-

culture: though native resources, utilized to the

utmost, would still be insufficient, in the present

state of agricultural science, for the needs of

the growing industrial population. The basis

of the present system, and the only home
product, on a large scale, which is more than
sufficient for the needs of the moment, is coal.

Hence it is exported from fhose districts where
it is not utilized in local industries, and where
access to the sea is easy ; its ultimate functions

being to provide power for British and foreign

shipping or for foreign factories.

The entrepot business, in foreign and colo-

nial produce, again represents a historical ad-
vantage. It is a relic of the partial monopoly
of the carrying trade, and the control of the

supply of tropical, eastern, and colonial com-
modities to continental markets, long enjoyed
by the United Kingdom. Though aided by the

principle of inertia, and the facilities of old-

established commercial centres, such business
has not increased at a rate proportional to the

general movement of trade ; in fact, for a long
period it was stationary at about £60.000,000,

though recent years have witnessed a great im-
provement. This slow rate of growth is due
mainly to the development of continental ship-

ping and the establishment of direct relations

between the European consumer and distant

markets, which have been conspicuous features
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in the elaboration of international commerce
during the last generation.

The last point noteworthy in the general

figures, is the vast difference between the value
of imports and exports. Apart from minor
questions of statistical method, the excess of
imports represents two main facts : firstly, re-

turns for the service of some 9,000,000 tons of
foreign-going shipping, which carries nearly the

whole trade of the United Kingdoin and no
inconsiderable portion of that of the rest of
the world ; secondly, payments of interest by
debtor nations and foreign industries to the
great creditor nation of the 19th century, or in

some cases, perhaps, the redemption or creation
of capital liabilities.

CIcissificalion and Distribution of Imports.—
The close relationship between foreign com-
merce and internal organization is best seen
by tracing commodities from their sources or
following them to their destination within the

country. For this purpose mucli of the United
Kingdoin can be removed from the map. A
small fragment of Scotland, a single port in

Ireland, the north and part of the midland
and west of England, with London and its

subsidiary ports, cover the whole region of
industrial and commercial importance. Lon-
don, including the minor ports from Harwich
to Southampton, receives about 40 per cent of

the total imports of the United Kingdom. Of
this vast trade, food, in one shape or another,

accounts for nearly half; fruit, eggs, vege-
tables, butter and otlier minor agricultural prod-
ucts, with large supplies of beet sugar, from
the neighboring districts of Europe; grain and
meat from more distant countries ; tea, coffee,

rice, and miscellaneous tropical and sub-tropical

products ; all are poured in to supply the needs
of the dense population of the London area, or
to be distributed over the lines of communica-
tion radiating northward and westward.

Apart from food, the most important items

of note in the statistics of London and its sub-

sidiary ports are the silk, woolens and other

textiles consigned from France and other parts

of the continent which arc valued at over ^25,-

ooo.oco sterling. In tliis matter. London appears

as the great consumer of luxuries ; on the other

hand the receipt of raw wool from distant parts

of the world to the value of some £17,000.000,

and of large quantities of tin from the East,

shows her as a controller of markets and dis-

tributor of commodities which she does not

utilize herself. For the rest, the trade is made
up of innumerable minor manufactured articles,

chiefly from European countries, and of mis-

cellaneous raw materials from every region of

the world, partly for use in the many industries

of the London area, partly attracted thither

by facilities of transport and marketing.

The only group to compare with London
consists of Liverpool, with the Mersey ports,

now including Manchester. Together they take

another 30 per cent of the total imports of the

kingdom. Roughly, a third is staple food stuffs,

mainly from across the .\tlantic ; Liverpool vic-

ing with London as a distributer of these com-
modities : another third is raw cotton, nearly the

whole of the supply needed for native indus-

tries ; while in the miscellaneous group, the cane
sugar and tobacco of the Indies, the palm-oil,

nuts and rubber of the African and American

tropics are interesting reminders of the inti-

mate connection of Liverpool with the older
colonial and plantation trade.

The remainder of the import business is

divided between the eastern group of seaports,
represented by the Forth, the Tyne with Mid-
dlesboro, and the Humber; and the western,
represented by the Clyde, the Severn and
Belfast. The main intercourse of the east
coast is naturally with the continent of Europe,
from the Baltic to the Black Sea; and, for the
most part, it can be regarded as merely an
extension of London for the receipt of con-
tinental goods. One commodity alone deserves
special remark. Iron, in various elementary
stages of manufacture, enters the Humber from
abroad, while Middlesboro and the Tyne tind

it necessary to import more and more foreign
iron ore for their smelting industries. The
native supplies, for certain purposes, show a
distinct and unpleasant tendency to run short.

On the west coast, tiie Clyde and Severn, like

Liverpool, need food for the population con-
centrated on their coal areas, and have a small
share in the sugar and tobacco of the plan-
tation trade. Glasgow must look abroad for
iron ore, Cardiff and South Wales for iron,

copper, and tin, while Belfast needs tla.x and
linen yarn to supplement native supplies.

All ports alike, from London downward,
absorb vast quantities of timber in various
shapes. The native supply is a thing of the
past; so northern luirope. North America and
the tropics arc called in to provide this neces-
sary material for railways and mining, and
above all for one of the greatest home indus-
tries,— building— an industry which does not
figure in the export list but is none the less

of vital importance in the general economy of
the country. An annual timber bill of £25.-

000.000 is a fairly prominent item in the
national balance sheet. For food, raw mate-
rials, lu.xurics. for nearly all the needs of civi-

lized existence, the LInited Kingdom depends
partly or wholly on supplies from beyond the
seas ; it is small matter for surprise that the
question of safety of trade routes, on the one
hand, and of the economic and political policy
of the regions from which the necessary sup-
plies are drawn, on the other, should loom
larger and larger in the view of statesmen, as
the economic dependence of the country steadily
increases.

Classification and Distribution of Exports.—
As an outlet for those districts w-hich produce
the chief British staples, London cannot com-
pare with Liverpool. Over a third of the total

exports of British produce goes by way of the
Mersey, only about a quarter by way of the
London group. At Liverpool, cotton goods
provide half the export, then come iron and
steel in all stages of manufacture, large quan-
tities of woolens, with textile machinery, chemi-
crds and earthenware. In fact the main indus-
tries of Lancashire, Yorkshire, Cheshire, and
the Midlands are here represented roughly in

order of their relative importance. With one
or two qualifications, the foreign trade of Liver-
pool may be taken as a type of that of the whole
Kingdom.

The export business of the London group is

less easy to define, partly owing to the many
minor industries of London and district, partly
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owing to the modifying effects of cost of

transport from the great producing centres.

Textiles still hold the first place in the cus-

toms list, but large quantities of leather, milli-

nery and apparel, paper and stationery, pro-

visions, confectionery, pickles, and medicines,

suggest rather the minor activities of a great

centre of population than the staple industries

of modern life. In short, London may he re-

garded rather as a general store, handling
every kind of goods and forwarding to all parts.

The main activities are typical of commercial
rather than industrial England.

The export trade of the east coast has
certain peculiarities worth a moment's atten-

tion. Many million tons of coal leave the Tyne
and Humber for European ports, while the

textile industries are represented by yarns and
machinery rather than finished goods. A cer-

tain amount of iron and steel, with ships and
their machinery, completes the main features

of the trade. The European markets, owing
to their advance m industrial organization, tend

to be accessible onlj- to certain restricted groups
of British industries ; the changing conditions

are reflected in the customs records of the

eastern seaports.

On the west coast, a few million pounds
worth of cotton, iron and steel, ships and ma-
chinery represents the industrial activity of the

Glasgow district; while the linens of Belfast,

the iron, steel, and tin plate of the Severn ports

and j£io.ooo,ooo worth of steam coal from Car-
diff complete the schedule of the chief British

exports.

In the entrepot business, London and Liver-

pool alone are worthy of notice. London is still

the chief European market for wool, though
her position has been affected by the increase

of direct relations between Australia and the

continent. But the supreme control of the

world's tea trade has dropped from her grasp.

The teas of China, whether destined for

Europe or America, no longer fill her ware-
houses. In this, as in other less important
departments of commerce, the development of

commercial policy of the Powers in the Far
East and more particularly the activity of

their shipping, have gradually undermined
those special advantages on which the great

entrepot trade was founded. London still re-

mains a convenient market for miscellaneous

tropical and colonial products, and this posi-

tion she shares with Liverpool. Broadly
speaking, the one looks to the east for im-

ports, the other to the west ; together they

provide a collecting centre for minor com-
modities of the whole world. So long as

British trade and shipping exist on their pres-

ent scale, and London maintains its reputation

in the financial transactions of commerce, this

type of commission business is likely to per-

sist, though it may represent a decreasing pro-

portion of the total commercial activity of the

country.

Changes in Character and Sources of Iinl^orts.

— The ultimate destination of exports or the

origin of imports may be a matter of indiffer-

ence to the individual trader ; but in a review

of the whole movement of commerce, the ques-

tion of sources of supply and markets for prod-

ucts, is of the highest interest. In recent years

there have been great changes both in the

distribution of British manufactures exported
and in the sources of the national food supply.

Raw materials for the great industries have
been affected to a less degree. A generation
ago, Europe vied with North America as an
exporter of wheat and flour to the United
Kingdom ; at the close of the century her share
had fallen from over 40 to less than 10 per cent.

North America had annexed the trade, the

larger share falling to the United States, though
Canada was rapidly improving her position.

India, the Argentine Republic, and Australasia

merely supplemented the deficiencies of this

supply. But the situation has changed radically,

in the last three years, through the enormous
deficiency in the supply from the United States,

coupled with a corresponding rise in that from
India, the Argentine and eastern Europe. More-
over, there are elements of permanence in the

change. Apart from the fact that the United
States may have considerably less to spare, in

the near future, after the satisfaction of the

needs of her own industrial population, there

arc evident economic advantages involved in the

purchase of food supplies from those regions

which, in their turn, provide an equivalent

market for British manufactures. The imports
of live cattle from Europe have also ceased,

while a new trade in fresh meat with the most
distant regions has been created under modern
conditions of transport.

In spite of these changes, there has not been
that decrease in west-European imports into the

United Kingdom which might have been antici-

pated. Though staple foods for export are
only available on a large scale in the non-
industrial eastern districts of Europe, the neigh-
boring countries of the west still supply, for

British consumption, large quantities of the
minor perishable food products. Superior or-

ganization and better facilities for transport

enable the small grower abroad to supply the

great consuming centres with much that could
readily be produced in agricultural England.
Compensation has also been provided by the

enormous growth in the import of beet-sugar,

stimulated by the bounty system— a growth of

many hundred per cent in twenty years. Since

the abolition of the bounties by the convention
which came into force in 1903 there has been a
considerable decrease in the supply of beet-sugar

from Europe, with an increase in that of cane-
sugar from tropical regions ; but it is impossible
to forecast the ultimate position of equilibrium.

Further compensation is to be found in the in-

creasing volume of the stream of those con-
tinental manufactures which find a ready
market in the United Kingdom. The net im-
port of foreign manufactured goods, more than
half of which are ready for consumption, has
doubled in the last generation and is now valued
at upwards of £130,000,000 sterling annually.

The greater part of this must be credited to the
industrial regions of western Europe. Formerly
one of the best markets for the British manu-
facturer, they are now reversing to some extent
the earlier movement, and invade with success

the British market, either supplementing or
competing with the native industries.

In raw material the changes are less con-
spicuous. American cotton and Australian
wool still dominate the market : but the tin for

British industries is now largely imported from
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Malaya and Australia, while even for iron ore
it is found necessary to utilize more and more
the Spanish, Scandinavian and other foreign

supplies. The import trade in raw material
and food has one characteristic common to

all its branches, that is the vastly increased
distance from which commodities can be
gathered and to some extent the multiplica-

tion of possible alternative sources. In fact,

the need of an alternative, particularly when
no native supply is available, has so impressed
itself, not merely on the individual importer
but on the great manufacturing interests as a

whole and on many responsible officials and
politicians, that it bids fair to give rise to a new
type of commercial policy, in defence of the
national economic interests.

Foreign Markets.— The question of a for-

eign market for British manufactures raises

more difficulties than that of the source of
imports. As a general rule, the supply of the

latter can be safely left to the foreign coun-
tries interested in their production ; but British

exports must seek out their market in the

face of the world-wide competition. In this

connection it is worth noting that the pro-
portion of manufactures in the total exports
of British produce to the chief protected for-

eign countries, fell in the last twenty years of
the 19th century from 85 to 72 per cent. In
the same period the total export of coal more
than trebled, while the number of the popu-
lation engaged in mining shows a heavy rela-

tive and absolute increase. These two facts,

taken together, are not without significance;

though a proportion of the coal exported is

accounted for by the enormous increase in the
tonnage of British steam shipping engaged in

the trade of the world.

Apart altogether from the efTects of fiscal

policy, the development of the industrial activi-

ties of western Europe and the United States

has necessarily narrowed the market for British

manufactured staples. Both regions take a
smaller proportionate share of British exports,
while in the case of the United States there has
been a heavy absolute fall, for which woolens and
tinplate are largely responsible. The European
trade has maintained its value and in some
cases has shown a tendency to increase ; but
the type seems to be changing steadily ; coal,

yarn, and machinery for continental industries

tend more and more to take the place of fin-

ished goods. The census returns provide a
valuable comment on the statistics of exports.

Amon.g the greater industries, iron and steel

and their manufactures alone show an increase
in the proportion of the population employed,
comparable to that in mining. Woolens and
other textiles show a large decrease. Cotton
shows a slight increase in the total number but
not commensurate with the growth of popula-
tion. But allowance must be made for more
efficient machinery and labor; while the activ-

ity of Lancashire during the last two years,

as evidenced by the building of new mills and
the greatly increased import of raw cotton and
export of finished goods, suggests that the next
census will tell a very different tale.

The cry for new markets and the "open
door" is not without good foundation. In the
west, the United States has evident advantages

;

Germany, owing to her position and her land

frontiers, is exceptionally favored for inter-
course with the purely agricultural regions of
ICurope ; while, in the Far East, Japan has
started on an industrial career which compels
her to import food and raw material rather
than finished products. There remain as open
markets China, nearer Asia, South America, and
the British colonial possessions. The fact that
staple British exports have found a rapidly ex-
panding market in the self-governing colonies
has masked the decline in other directions.
How long the expansion will continue it is im-
possible to say ; the colonies are not without
their own individual aspirations, but it is likely
to be long before their manufacturing capacity
overtakes the demand of their vast agricultural
populations.

The British exporter has to face a steady
contraction of the world-markets freely open
to him, with increased competition in these
markets from regions formerly his customers,
now self-supporting and rivals in his own line

of business. He may change gradually the
character of the products exported, though al-

ways within the litnits set by the national
resources of the country ; he may find better

outlets for miscellaneous articles than for the

great staples, but export he must unless the
whole economic system is to collapse. He is

affected, not merely by the economic policy of
foreign states, but by the rise of conditions in

the world-market for manufactures, which were
scarcely contemplated a generation ago ; these

conditions may concern more vitally a highly
specialized industrial country than one which,
either by policy or by natural advantage, is

enabled to maintain a better balance of its

productive energies and a larger independence
of foreign supplies.

Hitherto the British producer and merchant
have risen superior to difficulties ; ground lost

in one direction has been gained in another,
while competition has served as a stimulus
to greater exertion. In spite of fluctuations and
temporary depressions, the volume of British

trade has steadily increased; and the fact that

the value in 1905 was easily the highest on
record, .gives strong support to the view that

the energy and adaptability of the United King-
dom, alike in the spheres of industry and com-
merce, are as yet far from reaching a limit.

The following statistical tables give a gen-
eral view of the progress of British trade for

50 years, though the conclusions to be drawn
arc affected by the great fall in prices in the
latter part of the iQth century, and by changes
in tlie statistical definition of the term "manu-
factures.*

The figures represent £ million and refer to

merchandise only.

Annual
Average.
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Annual
Average.

3S55-9
1860-4
J865-9
-1870-4

1875-9
1880-4

-1885-9

i8go-4
1895-9
1900-4

1905..

Export of British
produce.

116

33
181

235
202

234
226

234
238
283

324

Exports wholly
or mainly

manufactured.

104
125

i6s

178
206

197
199
199
226

269

The figures for "manufactures" are in ac-

cordance with the revised classification now
adopted by the Board of Trade. The differences

between the new and old system are explained
in the Parliamentary Paper, Ed. 2,337 (1904),
page 325.

BibHogiat<hy— ] olume of Trade.— The
source of all ordinary information as to British

trade is the 'Annual Statement of Trade with
Foreign Countries and British Possessions*,
supplemented by the 'Annual Statement of
Navigation and Shipping'. The chief defect

in the series is that until 1904 the figures rep-

resented ports from and to which the goods
Tire shipped, and not countries of origin or
ultimate destination. In other words, British

trade relations, particularly with certain Euro-
pean countries, are entirely misrepresented. A
supplementary volume is now issued which at-

'tcmpts to get at the real facts of the case.

Exports and Imports, Distribution and
Changes.— Much valuable information as to the

historical growth of British trade can be gath-
ered from the 'Report of the Royal Commis-
sion in Trade Depression' (1886), supplemented
by Parliamentary papers C. 6394 (1891), C. 821

1

(1896), and Cd. 1761 (1903), which bring down
to date the statistical information as to British

trade and production. The Parliamentary
paper, 'Food Supplies Imported 1870-1902'

(No. 179, 1903), gives in detail the changes in

the sources of supplies in the period. The
'Report of the Royal Commission on Food
Supply in Time of War' contains much miscel-

laneous information as to sources of imports,

including raw materials. Consult also the

Parliamentary paper Cd. 1199 'Memorandum
on Comparative Statistics of Population, fn-

dustry and Commerce' (1002')
; Cd. 1761

'Memoranda and Statistical Tables on British

and Foreign Trade and Industrial Conditions'

(1903), and Cd. 2337 'Second Series of Memo-
randa', on the same subject, (1904).

These volumes contain a vast amount of
-miscellaneous information of the latest date on
British trade in relation to industry and for-

eign competition. They are not without serious

inaccuracies, but represent the best official

information available. The statistics cover a
long period of years.

A. J. Sargent,
Appointed Teacher of Foreign Trade in the

Vnh'ersity of London: Author of 'The
Economic Policy of Colberf.

20 (a). Great Britain— Navigation Acts.
In the 17th century the independence of the
English nation as a nation had been secured.

Spain liad been conquered at sea, and hence-
forth maritime power became more than ever

the great national ideal. Comparatively safe

from the dominance of a foreign power, and her
internal resources in process of rapid develop-

ment, all the conditions were present for Eng-
land to expand beyond the seas and to attempt

to secure for herself that pre-eminent position

in the world's commerce hitherto held by
Holland. England's dominating purpose dur-

ing the 17th century was to build up her foreign

commerce, to outrival the Dutch at every point,

to constitute herself the great warehousing and
distributing depot of Europe and to induce the

colonies to contribute to the power of the

mother country by growing commodities for her
to re-export. When Scotland or Ireland seemed
likely to encroach on the colonial trade they

were carefully excluded.

All through the changes of dynasty froni

Charles I. to the time of the Whig predomi-
nance the same idea holds good; and the instru-

ment by which all this was to be cff'ected was
the series of Navigation Acts or .A.cts of Trade.

The Navigation Acts were no new thing in

the 17th century. There was one as early as

1381 (S R. II. St. I. c. 23). It forbade goods
to be exported or imported by Englishmen
except "in ships of the King's liegance." This

Act was inoperative, however, owing to the lack

of English shipping, but the idea of the statute

was never lost sight of A similar Act was
passed in 1463 (3 Ed. IV. c. I) but was
dropped after three years. Efforts were again

made to enforce a monopoly for English ships

under Henry VII. (I. H. VII. c. 8 and 4 H.

VII. c. 10) and in 1540 the old laws were re-

enacted, the freights defined, and inducements
offered to aliens to use English ships. Eliza-

beth gave up the policy of confining English

trade generally to English ships and by an Act
of 1563 (S Eliz. c. s) merely reserved the coast-

ing trade.

In the 17th century the Navigation Acts were
revived. In the early part of the century they

took the form of royal letters and proclamations,

but in the latter part the policy was embodied
in the statutes of 1651 and the series of Acts

between 1661 and 1696.

From the i/th century till the final repeal

of the Acts between 1822 and 1854, the policy

of confining English and colonial trade to

English ships was consistently pursued.

The novel feature of the 17th century Navi-
gation Acts did not lie so much in their con-

tinuous enforcement as in their enlarged scope
and their application to the colonial trade.

The Dutch being the greatest traders of the

time had got the bulk of the English colonial

trade into their hands by making advances to

the colonists on the security of future crops.

These they duly received when grown and dis-

tributed from Amsterdam. This conduct the

English regarded as directly contrary to the

whole object of colonization, the general view
at that time bein.g that people should only leave

the mother country in order to build up Eng-
lish trade and shipping elsewhere.

The feeling of jealousy with regard to the

Scotch was almost as strone. It is true that

they were not such formidable rivals, but they

were said to sail cheaper than the English, and
as they had close trade relations with the Dutch
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it was feared that the latter might get hold of
the English trade through the Scotch.

"The Plantations are His Majesty's Indies"
runs a report of the Commissioners of Customs
(so Oct. 1661) "without charge to him secured
and supported by the English subjects who
employ above 200 saile of good English ships
every year, breed abundance of mariners and
begin to grow commodities of great value and
csteeme." Were the Scotch alloued to trade
freely on the same footing as Eiifli^hmen it

woidd "in one word overthrow the very essence
and design of the Act of Navigation."

The jealousy of both the Dutch and the
Scotch was keenly felt in the 17th century. As
soon as the plantations showed signs of develop-
ment measures were taken, primarily against the
Dutch, in order to secure the growing trade for
England.

In 1621 we get the first of a series of orders
and letters sent out by the King to the Colonial
Governors with the object of having all colonial
goods brought to England and brought in

English ships. In 1624 a proclamation ordered
that no tobacco should be imported in foreign
bottoms. In 1629 another proclamation re-

enacted the old Navigation Laws as to English
trade generally. In 1633 the question of the
colonial trade was referred to a committee who
reported strongly in favor of confining such
trade to English ships, and an order was ac-
cordingly issued to this effect. In 1637 letters
were sent out to the governors in .A.merica and
the West Indies ordering them to "strictly and
resolutely" forbid all trade and traffic with the
Dutch.

During the civil war the Dutch seem to have
got more and tnnre of the trade of the English
colonies into their hands, and it became neces-
sary to revive the policy which had been pur-
sued imder Charles I. This was done in the
Act of 1651. The commonwealth wished to do
a popular thing by appealing to the English
hatred of the Dutch, and they no doubt also
intended to give the ship owners some compen-
sation for the overwhelming misfortunes which
the civil war had brought on them. The re-
strictions of the .Xct were not new, nor was it

enforced any more effectively than previous
.'\cts had been. Cromwell indeed did not be-
lieve in the policy, and so great was the dan-
ger to English shipping from the Spanish and
Royalist privateers that the government were
only too glad to see trade kept alive in neutral
ships. In the colonies the statute seems to have
been generally disregarded. In 1660 (12 C. II.

e. 18) the .^ct of 1651 was re-enacted with cer-
tain additions. The .\ct of 165 1 ha<l declared
that no goods "of the growth, production or
manufacture of .'\sia, .'\frica or America"
should be imported into England except in

English or colonial ships. Goods from Europe
might come either in English vessels or in the
ships of the country which produced the goods.
As Holland was not a producer she would be
particularly affected by this provision. In the
1660 Act the various clauses were made more
precise. Both the import trade and the export
trade of the plantations were to be carried in
ships, English built, English owned, and
manned by a crew of whom three parts were
English. By a later statute (14 C. IT. c. 11)
colonial shipping was put on the same footing

as English for all the purposes of the Naviga-
tion Acts. Goods from Europe were subject to
the .same restrictions as in the Act of 1O51, i. c,
they might be imported either in English ships'
or in ships of the country of origin. No at-
tempt was made to restrict the export of Eng-
lish goods to English ships except in so far as
the plantation trade was concerned.

1 he policy of developing the warehousing
trade through the Navigation Acts as outlined
by Charles 1. was again taken up by his son.
A number of commodities — sugar, tobacco,
cotton, wool, indigo, ginger, fustick and dye-
woods — were "enumerated," and could only
be exported from the colonies either to England
or to another English colony. Rice and naval
stores were added to the list in 1706, and copper
and beaver skins in 1722.

The Act of 1663 (15 C. II. c. 7) further
extended the policy of making England a great
entrepot by enacting that commodities of the
growth or manufacture of Europe that were
needed by the colonists should be shipped from
England in English or colonial vessels.

Thus, according to the Navigation Acts, the
bulk of colonial produce had to be brought to
the mother country, and the colonists were
bound to take their manufactures from her or
through her.

It should be observed that by these Acts the
Scotch were shut out from the plantation trade
and were not even reckoned as English for the
purpose of making up a crew (13 & 14 C. II.

c. ir) until the .Act of Union. They petitioned
to he allowed to trade with the colonies, but a
Commission repf>rted strongly against it because
such liberty would bring infinite loss to I lis

Majesty's customs and "much prejudice" to the
English.

As to Ireland, enumerated goods could be
imported there, according to the Act of 1660,
and it seemed as if an Irish warehousing system
might have developed since food was so cheap
that many ships engaged in the colonial trade
went into Irish ports to victual. English jeal-
ousy of Ireland was, however, too strong for
her to be allowed to encroach on a province
which England regarded as the foundation of
her prosperity. .An Act was passed in 1670 (22
& 23 C. II. c. 26) by which the staple colonial
commodities were henceforth brought to Eng-
land only. In 1695 Ireland was prohibited from
receiving even non-enumerated commodities as
the Bristol merchants complained of the injury
done to their trade.

-After the Restoration, English shipping in-

creased rapidly : but it is not easy to estimate
the precise effect of the Acts in building up
the maritime power of England. The English
mercantile marine doubled between the Restor-
ation and the Revolution and continued to grow
all through the iSth century. Petty, writing in

i6gg ('Political Arithmetic,' pp. 258-9), said
that shipping had increased three or four fold
in the last 40 years: and Child ('Discourse of
Trade.' 169.O. chronicles the great increase of
"Wharfs and Keys" to accommodate the grow-
ing trade. It is exceedingly difficult to esti-

mate the extent to which this increased pros-
perity was due to other factors as well as the
Navigation Acts. The English had been push-
ing trade in all directions after 1660; Charles
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II. had concluded a series of trade treaties

which gave great openings to English mer-
chants ; the banking system was developing
-with increased facilities for traders ; the old
system of a steady but restricted trade car-

ried on by merchant companies was giving way
to the new principles of pushing trade any-
where and by all means. All these things
contributed to increase the demand for ship-

ping. But without the Navigation Acts it

might have been Dutch shipping that would
have profited, since Holland carried at much
cheaper rates than any other nation. At any
rate the Acts did secure that the increase of
trade should benefit national shipping, although
in the Baltic trades the results were at first

disastrous. The English had not sufficient

shipping for the trade, hence they could not get
timber, and accordingly English ship building
was hampered. It indeed became necessary to
relax the restrictions as far as Norway and
Sweden were concerned for three years (7 &
8 W. III. c. 22) to get in naval stores.

The policy of the Acts was attacked as
tending to increase prices and limit trade. But
the answer always was "that this kingdom is

an island the defence whereof hath always
been our shipping and seamen." and that there-

fore "profit and power ought jointly to be con-
sidered," and

_
Child, who thus anticipated

Adam Smith in his doctrine that defence is

more than opulence, added "I think none caji

deny that the Act of Navigation hath and doth
occasion building and employing three times the
number of ships and seamen that otherwise we
should or would do.* Decker in 1766 referred
to it as "that most glorious bulwark of our
trade." (<High Duties,' p. 21.) Lord Shef-
field called it in 1783 "the guardian of the
prosperity of Britain," and even Adam Smith
says "National animosity at that particular
time aimed at the very same object which the
most deliberate wisdom would have recom-
mended."

Thus contemporaries seem to have believed
that the policy of the Navigation Acts was ef-
fecting its object and that it did actually build
up the maritime power of Great Britain. To
that policy Parliament held steadily till the end
of the i8th century.

The result of the Acts on the colonial system
is also a matter of dispute. They have been
imjustly blamed as being the cause of much
friction between the colonies and the mother
country. Indeed they have been alleged to be
one of the primary causes of the loss of the
American colonies. It must, however, be re-
membered that the Acts were by no means
strictly adhered to in the 17th century either
in England or the colonics. Especially was
this true in the case of New England where
smuggling seems to have attained the dignity
of a profession. In i6g6 it accordingly became
necessary to reorganize the Board of Trade,
and Courts of Admiralty were established in

the colonics to see to the more stringent en-
forcement of the law. A period of lax admin-
istration, however, began again with Walpole
and lasted till the time of the Seven Years'
War, when an attempt was once more made to
stop evasions. After 176.^ the Acts were to he
-worked so as to afford a revenue by which the
colonies should contribute part of the cost of

their own defence. Before that year the Acts
do not seem to have inflicted any great hard-
ship on the colonists, and the commercial mo-
nopoly the statutes sought to enforce was
scarcely resented. "Whenever the Act pressed
hard inany individuals indeed evaded it," was
Burke's dictum, and this was certainly true as
regards the trade between New England and
the French West Indies and Newfoundland.
The colonists obtained from those places the
French manufactures which according to law
they were bound to get from England, but no
serious attempt seems to have been made
previous to 1763 to stop this illegal trade.

Again, the brmging of the "enumerated"
commodities to England involved no very great
hardship. England was the natural market for
those goods, she being best able to undertake
the distributing business in Europe with her
old established connections. Where the "enum-
erations" worked hardly they could be relaxed,
as was done in the case of rice in 1730. More-
over, in return for the restrictions thus im-
posed bounties were given to the colonists on
the production of naval stores and copper.
The growth of tobacco was put down in Eng-
land so as to give the colonists a monopoly of
the market. Another compensation was af-
forded to the colonics in the great development
of shipbuilding and the carrying trade due to
the protection given by the Acts to colonial
shipping. Massachusetts not merely sold ships
in Europe, but in England itself. The causes of
the loss of the larger part of the first English
Empire do not lie in the trade policy of the
Navigation Acts.

In the 18th century the Dutch were outdis-
tanced and England at last attained the position
at which she had aimed of being the great car-
rier of the world. There is, however, no
evidence to prove that the Dutch were injured
vitally by the English Navigation Acts. 'The
English colonial trade even at the end of the
17th century was only a small trade in the ag-
gregate, and could not have been any very great
loss to Holland at the time. The ultimate loss
to the Dutch was no doubt great, since they
were shut out of a branch of commerce which
was capable of great development. The
Dutch decline did not begin till 75 years after
the passing of the Act of 1651. It was the in-

crease in the volume of English trade while the
Dutch trade remained stationary that raised
England to the predominant mercantile posi-
tion.

Between 1796 and 1822 many minor relaxa-
tions of the Navigation Acts were placed upon
the statute book. Between 1822 and 1826 Eng-
land's policy was materially changed. Reci-
procity in matters_ of navigation took the place
of monopoly. This involved also an alteration
in the relations between the colonies and the
mother country. To retain for the mother
country the bulk of the colonial trade a sys-
teni

_
of preferential duties was established

w^ithin the Empire. Between 184Q and 1854 the
restrictions on foreign shipping and the colonial
trade which were embodied in the Navigation
Acts were whollv swept away.

Bibliogrufhy.— Ashley, 'Surveys, Historic
and Economic' CiQOo). see chapter on "The
Commercial Legislation of England and the
American Colonies, 1660-1760" ; Beer, G. L.,
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*The Commercial Policy of England Toward
the American Colonies* (i8g^); Bruce. P. A.,

'Economic History of Virginia in the 17th

Century' (1896); Child, Sir J.. 'New Dis-
course of Trade> (1694) ; Coke, R., 'Dis-

course of Trade* (1670); Cunningham, W.,
'Growth of English Industry and Commerce*
(4th ed. 1903) ; Lindsay, W. S., 'History of
iilerchant Shipping* (1876): MaccuUoch, J. R.,

'Navigation Acts* in 'Dictionary of Com-
merce'; Xorthcote, Sir S. H., 'A Short Re-
view of the History of the Navigation Laws of
England* (1849); Reeves, J., 'The Law of
Shipping and Navigation from the time of Ed-
ward HL to the end of 1806' (1807) ; Weeden,
W. B., 'Economic and Social History of New
England' (1890).

Lilian Knowles,
Appointed Lecturer in Modern Economic His-

tory, Unifcrsity of London.

20 (b). Great Britain— British Shipping.
To an island people, and especially to a nation
which has necessarily to import four-fifths of
the wheat it consumes, and fully one-half of the
total amount of its food from countries heyond
the sea, a large and efficient mercantile marine
is a vital need. To such a nation, from a na-
tional point of view, the shipping and shiptniild-

ing trades must be the most important of all

trades.

.\t the present time the shipping trade is not
only the most necessary, but in point of magni-
tude, it is the greatest of British trades. It is

impossible to state with precise accuracy its

total volume in terms of money, but the Board
of Trade, in the careful and cautious calcula-
tion they published in 1903 (Cd. 1761) estimated
the earnings of British ships in international

trades, for the carriage of cargo alone, at $450,-
000,000 per annum. If to this sum be added the
earnings of the passenger and mail services, and
of the coasting vessels at home and abroad
owned and controlled by British subjects, the

total, in the opinion of those best qualified to

judge of the question, cannot be less than
$550,000,000— an amount greatly exceeding the

entire product of the largest British manu-
facture, that of cotton, which is estimated at

$450,000,000, and is about equal to the total gross

revenue of all the British railways. Deducting
a small percentage for the port dues and charges
of the ships in foreign ports, the whole of this

sum is distributed among British industries.

Unlike the cotton manufacturer who must pay
away half his total receipts for his imported raw
material, the British ship and her engines are

built of British materials in British shipbuilding

yards, the otficcrs, engineers, and more than
four-fifths of the sailors are British subjects;
the vessel is repaired and provisioned in British

ports, is coaled at home, and generally abroad
with British coal, and insured by British under-
writers. It will be seen that British shipping
is emphatically a national industry. ."Vbout one
man in 36 of the population is directly em-
ployed in some capacity upon the sea. but those

indirectly employed in the trades ancillary to.

and created by, the shipping industry are many
times greater.

The latest returns issued by the Board of
Trade, those of 1904. give the total tonnage of
the merchant vessels registered under the

British flag as 12,156,101 tons net register, of
wjhich 10,554.520 tons belonged to the United
Kingdom, and 1,601,581 to the self-governiner
colonics and other British possessions. Of the
British tonnage, 8,751,853 tons consisted of
steamships, and 1,802,667 tons of sailing vessels,
that is to say five-sixths of the tonnage of the
shipping of the United Kingdom is that of
steamships, while of the colonial tonnage 674,340
tons was that of steamships, and 926.941 tons
that of sailing vessels; that is to say little more
tlian two-fifths was that of steamers. It is im-
possible correctly to appreciate the value of
these figures except by comparison with those
relating to other nations, and here the disparity
is so great between the magnitude of the ship-
ping tonnage of Great Britain engaged in inter-
national trade, and that of any other country,,
it would appear the only useful comparison is

that between the mercantile fleet of the United
Kingdom and those of all other nations, of
which record exists, put together. These
nations are Germany. France, the United States.
Russia, Norway. Sweden. Denmark. Holland,
Belgium, Portugal, Spain, Italy, .Austria, Greece,
China, and Japan. The latest published returns
for these countries give the toiuiage of their
combined ocean merchant shipping as 1 1,894.853,
a figure slightly below that of the whole
British Empire, but exceeding that of the L'nitcd
Kingdom taken alone by some 12 per cent. .A

mere statement of total tonnage, however, is an
incomplete statement of relative commercial
efficiency. The best authorities calculate three
tons of sail as being equal to one ton of steam,
the latter at the low speed of 10 knots per
hour. Of the combined fleets of the other
nations of the world. 7.502,156 tons is that of
steamships, and 4.392.697 that of sailing vessels.

Thus, while five-sixths of the tonnage of British
shipping is that of steamers, more than one-
third of that of other countries consists of sail-

ing vessels. Further, an analysis of the char-
acter and speed of the relative fleets gives still

further proof of the superiority of the British
marine. A high shipping authority, the editor
of the 'Shipping World* (of London), after

long and careful research has made and pub-
lished as accurate and impartial an estimate as
it is possible to make of the comparative effi-

ciency of the British and foreign mercantile
fleets. Taking a lo-knot steamer as a unit,

and adding and deducting from tonnage in pro-
portion to the departure from this standard of
speed, to obtain the potential carrying power, he
finds that the potential carrying power of
British shipping is represented by the figures

16.445.000 against 13.061.000 for that of all other
countries combined: while, if steam tonnage
alone is taken, the figures for potential efficiency

for the United Kingdom, and all other countries
taken together, are 15,834,000 and 11,555,000
respectively.

The progress and prospects of this great
trade appear to be satisfactory from the British

point of view. The last Board of Trade Return,
that for 1904. shows an increase of 352.000 tons
in the British register, or more than tenfold
that of Germany. France, or Norway the nations
which rank next in point of increase.

The British demand for new ships is entirely

supplied by the shipbuilding establishments of
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the country, which in addition have built for

other nations during the last lo years an annual

average of about 200,000 tons, exclusive of ships

of war. The mercantile fleets of other nations

also consist, to a considerable extent, of the

vessels discarded and sold by the British ship-

owners. The tonnage of the vessels so sold and
transferred to the registers of other European
nations has amounted to an annual average of

360,000 tons during the last 10 years.

To this remarkable concentration of a great

trade, one of a specially international character,

and one greatly desired by all, in the hands of

one nation, many causes have contributed. His-
tory shows that it cannot be attributed to com-
manding geographical advantage in the position

of the British Islands, nor to any supreme apti-

tude of the British ijeople for the life of the

sea, and for conducting the oversea trade of

the world. In the art and the science of ship-

building the French have always been well to

the front. In the Napoleonic wars Nelson's
best ships were those he had captured of French
build. In our own time the French have more
than once given a lead in naval construction

;

the first armored ship was French ; it was the

French who introduced the water-tube boilers,

and constructed the first submarines. The
coasts of Normandy and Brittany have always
furnished hardy and courageous sailors and
fishermen, and yet to-dav France stands low
in the scale of mercantile maritime powers,
notwithstanding the extravagant subsidies she

pays to her shipbuilders and shipowners.
America contests with Great Britain the
honor of the successfullv applying steam
to navigation. Fulton's experimental boat in

1798 was four years earlier than Symington's
Clermont on the Forth and Clyde canal. The
Savannah in 1819 was the first vessel with
auxiliary steam to cross the Atlantic. Both in

the construction of sailing ships and in the im-
provement of the early marine engine America
led. Yet her tonnage of ships Registered for

Oversea (Foreign Trade) (1904') stands within
1,000 tons of the figure of 1840. The supremacy
of the British mercantile marine, therefore, can-

not be attributed to the possession of superior
inventiveness or aptitude of the British men for

the command of the sea. The phenomenon itself

is a very modern phenomenon. "It may be
assumed," says Mr. Cunningham, an authority
on economic history, "that in the Middle Ages
the shipping of the Italian Republics and the

Hanse League excelled that of England." The
chance of England did not come in fact until the

discoveries of Columbus and 'Vasco di Gama
opened the Western and Eastern Oceans to

commerce, which, until that time, had been con-

fined principally to the Mediterranean and other

inland seas. In later times we find that Spain
and Portugal, and afterward, Holland took the

lead in the new ocean traffic, so much so that

in 1603 Sir Walter Raleigh wrote, "The mer-
chant ships of England are not to be compared
with those of the Dutch.* The English position,

however, was improving, and in 1666 Sir Henry
Petty estimated that the Dutch shipping tonnage
amounted to 900,000 tons, English to 500.000,

French to 100,000. Hamburg. Dantzig. Denmark,
and Sweden to 250.000, and Spain, Portugal,

and Italy to 250.000. At this time English

shipping was subject to the celebrated Navi-
gation Act of Oliver Cromwell (1651), the
principle of which, broadly speaking, was to

confine foreign trade with European countries

to the vessels of Great Britain or of the country
w ith which the trade was carried on ; and all

trade with any of the more distant continents,
or with any of the plantations of Great Britain,

entirely to British ships. The Navigation Laws
of other maritime nations were framed in a
similar spirit on similar lines. In the interna-
tional race all competitors were pretty equally
privileged or handicapped. Although the whole
system had become riddled with exceptions and
exemptions and suspensions, due sometimes to
necessity, and sometimes to reciprocal treaties,

the principle of the legislation of Cromwell
remained in force until the Navigation Acts
were finally repealed in 1849. The great expan-
sion of the trade of the world in the first half
of the 19th century together with the improve-
ment in the size, speed, and cost of building and
operating the new steam fleets, had rendered it

generally impossible to maintain the mediaeval

system of the old Navigation Laws, and
although other nations did not, like Great
Britain, emancipate themselves from these

fetters at a stroke, they have found it impossible

to maintain them, and the relics of the ancient

system survive in the present day chiefly in the

form of the reservation of their coasting trades

by many, though not by all, the civilized nations

of the world, certain restrictions on their

colonial trades, and in addition to this, in the

case of the United States, the restriction of the

privilege of the American register, with its

exclusive right to the coasting trade, to ships

built in America of American materials. The
mediaeval system in its old barbarous form has
universally passed away, and for more than half

a century Great Britain has carried on her over-

sea trade in the atmosphere of free competition.

In all the previous centuries she possessed
no marked superiority as a shipowning and sea-

faring community, and at the time of the Free
Trade revolution she might only with some
doubt be placed first among the mercantile mari-

time powers. She was then making no marked
progress in comparison with other nations, and
in some respects was declining. For example,
although, after the great war in 1815. the ship-

ping tonnage of the L^nited States was not half

that of the L'nited Kingdom, in 1850 the Ameri-
can mercantile marine had grown to be very
nearly equal to that of England in total tonnage,

if coast and lake and river steamers be included,

and greatly exceeded it in efficiency, for it in-

cluded more than half a million tons of steam
shipping against less than 200,000 tons of
British shipping of the same class. Although
the tonnage of all American ships registered for

oversea (foreign) trade was at that time only

about one-third of that of Great Britain, it w;as

superior in quality, and was increasing with
greater rapidity. The Americans excelled in the

speed, efficiency, and beauty of their sailing

ships, and the celebrated "Baltimore Clippers"

and "American Liners" almost monopolized the

carrying trade between Great Britain and the

L'nited States. In the middle of the 19th

century it may be said that Great Britain and
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the United States ^vere worthy and well-matched
ri\als in the race for leadership upon the ocean.

It is an interesting question to ask what are
the causes to which this modern phenomenon,
the supremacy of Great Britain in the trades of
building, manning, and operating ships, is to be
attributed; and especially those which have led
to the decline in the mercantile marine of tlie

United States registered for foreign trade,
almost to the point of extinction. It would he
erroneous to attribute this commercial revolu-
tion to any one cause. The substitution of steam
for sailing ships does not appear to have been
of any particular advantage to Great Britain,
for during the first 30 years of the existence of
sea-going steamships America kept the lead in
this class of shipping, and her engineers con-
tributed largely to the earlier development of the
marine engine. The later substitution of iron
and steel for wood as tlic material for the con-
struction of ships undoubtedly gave a great
temporary advantage to England, which was at

that time and remained for many years the
largest and cheapest producing couiitry of iron
and steel, but it does not explain the fact that
while the production of iron and steel in
.America now greatly exceeds that of the United
Kingdom, this country has not been able to

re.gain any considerable portion of the trade of
building and operating ships for international
commerce. Undoubtedly the American war had
a disastrous temporary etTect upon .American
shipping, shown by the decrease in the tonnage
of ships registered for oversea trade from 2,546,-

lyj tons in i860 to 1.516,800 tons in 1870, but
this does not explain the failure of the United
States to recover this single trade in succeeding
years ; still less docs it explain the contiiuious
reduction of .American tonnage to 898.768 tons
n 1904. The principal explanation of this phe-
nomenon is undoubtedly to be found in the
opposite fiscal policies pursued by the two
countries. It would not be proper in tb'-' place
to enter into an argument as to the general
results of the British policy of Free Trade, and
the American policy of Protc-tion upon the two
countries, but it is a fact admitted alike by free-

traders and protectionists, that the control of
this particular trade of international shipowning
and shipbuilding has been determuierl by their

mercantile policy (see Gre.\t Brit.'.iN— Free
Tr.mje). The growth of the shipping supremacy
of Great Britain, a supremacy becoming more
marked each year, dates from the adoption of
the policy of free imports in the years 1840-50,
coupled with the abolition of the Navi.gation
Laws in 1849. The process of the absorption of
international shipping by British shipowners has
undoubtedly been assisted by the protection
policy of other nations. By restricting their im-
portation of British material goods, the inexor-
able economic law which compels each trading
nation to pay its debts and balance its inter-
national accounts, has rendered it more con-
venient for Great Britain to pay for her great
imports of food and raw material to the nations
which refused her cotton goods or her iron, in
the form of shipping services, which form at
the pre.sent time the largest of British exports.
The result has been that w^hile the total volume
of British trade amounts to not more than one-
seventh of the trade of the world, British ships

carry more than one-half of the trade of the
world. The volume of purely foreign trade,
that is of trade between foreign port and foreign
port— trade which docs not touch the ports of
the United Kingdom, carried by British ships —
largely exceeds that of the direct trade to an<l
from British ports. In contrast, the gradual
decline of the .American trade is well set out
in a statistical table prepared by Mr. Mcikle,
Secretary of the Seattle Chamber of Commerce,
and published in the Report of the Merchant
Marine Commission at Washington in 1905.
It showed that in the year i8ji the percentage
of the import and export trade of the United
States carried in .American bottoms was 88.7.

This proportion, which remained fairly steady
until 1850. had shrunk in i860 to 7J.5 per cent.

From that year onward the decline became in-
creasingly rapid until in 1900 the percentage
carried in American bottoms was only 9.2 ; and
at about this figure it remains to-day.

liiblw'ira^hy.— Lindsay 'Historv of Mer-
chant Shipping'; <Englische Handels-Politik>

;

Leone Levi 'History of British Commerce';
'Annual Statements of Navigation and Ship-
ping of the United Kingdom'; '.Annual Tables
Showing the Progress of Merc!iant Shipping
in the L'nittd Kingdom and the Principal Alari-

time Countries' ; 'Report of the Commission on
the Development of the .American Merchant
Marine' (Washington 1905).

Russell Rea, M. P.

21. Great Britain — Railways. Compari-
sons and Ci>iilnists Bftzcccn the Raih^'ny Sys-
tiiiis of Grctil Britain and the United States.—
"The plastic American instinct has introduced
the wholesale principle into re.gions where the
slowcr-wittc<l nations of Europe have never
thought of applying it. The factory life of Eng-
land is new, and British manufacturers fully

appreciate the economies to be effected by turn-
ing out pins by the million gross, cotton yarn by
the million pounds, and steel rails by the tens
of thousands of tons. But the Americans have
applied the principle to businesses which have
existed since the dawn of civilization. Their
hotel-keeping is wdiolesale ; their farming is

wholesale; and, most of all, their transportation
system is wholesale. The English farmer still

looks upon the railway train as only a sliplitly

magnilied carrier's cart, and persists in sending
his basket of eggs or his hamper of vegetables
to market, as his grandfather did when George
TIT. was king. The .American farmer docs his
business in carloads."*

The writer, in a book written by him 15
years ago, after his first visit to the United
States, pointed out in these words what seemed
to him then, as it seems to him now, the essen-
tial differentia between English and .American
railroading, and suggested that the difference is

not accidental and specific, but part of the
generic difference between the two countries
which naturally arises from their different his-
torical and geographical position.

But there are other important differences
between the railways of England and the United
States. England is an island, and a sm.all one;
America is a great continent. The maximum
possible haul within the British Isles is just

* "The Railways and the Traders." (London, 189J.)
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about as far as from New York to Chicago. In
fact there is practically no traffic here requir-

ing to be carried any such distance, if it did,

it would probably go by water, for there is no
place in Great Britain more than So miles from
a sea port. Any thing over loo miles is referred
to in England as a long haul ; in the United
States the average haul of freight is 133 miles.

The average passenger journey in the United
States is 30 miles; in Great Britain it is prob-
ably — accurate statistics do not exist — about
10 miles.

Again, Great Britain is densely populated;
the United States is the reverse. On one-thir-

tieth of the area of the United States, England
has half as much population. Naturally, there-

fore, while the United States has fewer miles
of railway per square mile of area, Great Britain

has fewer miles per thousand of the popula-
tion. Roughly, the United States has one mile

of railway per 18 square miles of area ; Great
Britain, one mile for every six square miles.

But in Great Britain there is a mile of line for

every 2.000 of the population ; in the United
States a mile of line for every 400. The popu-
lation of Great Britain, and therefore, its inter-

course, per mile being so much greater, it is

also natural that a mile of railway is a much
more elaborate thing than in the United States.

For every route mile in the United States there

are one and one third miles of track, while in

Great Britain there are well over two miles.

In equipment the contrast is even greater. With
only one-tenth of mileage of railway in the

United States, Great Britain has half the num-
ber of locomotives, more passenger cars, and
nearly as many freight cars.* Put another
way, a mile of English railway represents an
expenditure of almost as many pounds as a
mile of American railway represents dollars : a
mile of English line earns five dollars for every
two dollars that an American mile earns.

It must not, however, be assumed that a

mile of English railway does work as com-
pared with a mile of American in the same
ration in which it earns revenue. How much
work American railways do is known. In the

year 1903 they carried over 22,000,000.000 passen-

gers and 174.000.000,000 tons of freight one
mile. The railways of the United Kingdom in

the same period— according to the best estimate

that, in the absence of precise statistics, it is

possible to make— carried about 14,000,000,000

passengers, and 150,000,000,000 tons one mile.

In other words the railways of the United
States dealt with over 700,000,000 passengers,

carrying them on the average 30 miles each.

English railways dealt with double that num-
ber, but only carried them on the average of 10

miles each. In freight service the railways of.

the United States handled thrice the tonnage of

English railways— 1.300.000,000 against 450,-

000,000 tons, and carried it nearly four times as

far— 133 miles against ai. estimated 30 miles.

The average mile of railway therefore in Amer-
ica carried in the year (in very round figures)

100,000 passengers and 800,000 tons of freight.

For the United Kingdom the estimated figures

*0f course in Great P.ritatn the locomotives and cars are
smaller and freiglit cars only one-third of the size of those

of the United States. The comparison includes freight cars

privately owned (believed to be not less than 500,000 in

number) which are ignored in English official statistics.
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are 600,000 passengers, and 670,000 tons of
freight. Less freight service but six times as

intense a passenger service. It would be
wearisome to pursue the statistical contrast

further. We may sum it up by saying that,

whereas in the United States the typical passen-

ger travels for a considerable distance at pretty

long intervals, in Great Britain the railway oc-

cupies in great measure the place of the street

car of the United States, and is the means by
which large sections of the population move
daily to and from their work and whereas the

typical freight consignment in the United
Slates is a "straight" carload of produce carried

for a long distance, the typical consignment in

Great Britain is a single box, or bag, or bale,

or other package of manufactured articles, car-

ried from one town to another closely adjacent.

The service required of the railways by the

public of the two countries being so entirely

different, it is only natural that the method of

performing it, and the charges made for it

should show equally wide differences. In the

United States the railways receive two cents per

mile on the average for every passenger, and at

this rate find passenger traffic barely profitable.

In Great Britain the railways receive hardly, if

at all, more than one cent a mile on the average.

Yet they can make a handsome profit, spite of
the fact that they give a much more frequent

and a faster service, with accommodation cer-

tainly not inferior in comfort. The mainstay
of railway prosperity in the United States is

in the carriage of freight at a rate of, roughly,

five miles for four cents. English companies'
receipts average, it is estimated, not less than
two cents for each mile. Yet the prevailing

opinion of those best qualified to judge is that

much of the freight traffic in Great Britain is

unprofitable, while not a little is done at an
actual loss— for the irony of fate has de-

creed that England, witli freight rates un-
doubtedly on the average the highest in the

world, shall also have certain rates undoubtedly
the lowest. For instance, for eight cents the

Great Eastern Railway Company will bring

from any of its country stations, say between

SO and 130 miles off, and deliver to the consum-
er's door in London a box of farm or garden
produce of a gross weight of 20 lbs. See Amer-
ic.'^n r.\ilr0.\ds ; r.mlway svstems of the
United St.^tes : R.^ilw.w Consolidation.

Sliiiiliirity.— England and the United States

are the only great countries where the railway

system has been provided by practically unaided
private enterprise, and still remains in the

hands of practically independent priv.ate com-
panies. In both countries the state has found
it necessary to interfere at many points, and an
interesting essay might be written comparing
the methods of government control adopted in

each. But here it can only be very briefly

pointed out that in both countries the Anglo-
Saxon tradition has prevailed, and such gov-
ernmental control as exists has taken in the

main a legislative and judicial form. Executive
interference— which in France descends to the

minutest details of every-day operation— is of
relatively small importance. On the whole it

is safe to say that English railways are and
always have been more clogely supervised by
public authority than the railways of the United
States. On paper it is true some States of the
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Union — Texas more particularly — appear to

interfere more than dots the English govern-
ment. But the operation of the Constitution

and the rival state and federal jurisdiction se-

cure even for railway corporations in Texas a

considerable degree of jiractical freedom, while

there is no possibility of escape from the su-

preme and final authority of an English Act of

Parliament.

Laxi's Goi'crning the Railway Systems.— Ac-
cording to the English code of railway law,

which took practically its present shape as long

ago as 184s, no company can come into exist-

ence, no new line can be constructed, no new
capital can be raised witliout the authority of a

special Act of Parliament, which lays down with
great detail the constitution of the company,
the route of the line and its method of construc-

tion, the amount of the capital and the purposes

to which it shall be applied. Maximum rates

and fares for goods and passengers are also pre-

scribed. The authorized railway cannot be
opened for passenger traffic until an inspection

by public authority has secured that every pos-

sible precaution for safety has been taken.

Once opened, however, the operation of the

company is in the main in its own hands. Not
so, however, the commercial management. A
special court, the Railway Cominission, exists to

watch over the observance of the law of undue
preference. Its powers are, it is true, seldom
invoked, but that is the best proof of their real

efficacy. Further, the same tribunal has power
to forbid the increase of any existing rate for

goods, and does in fact refuse to permit any
such increase unless under exceptional circum-
stances. See R.MLWAY Consolid.\tion : England.

Finances.— Regarded as financial invest-

ments, the relative position of English and
American railway stocks has been completely

inverted within recent years. Formerly English

railways were the most popular investments for

English capital. To-day they are quite out of

favor. The stock of one leading company,
quoted a few years ago at 230, has recently been
sold at under 150, though the dividend has re-

mained practically unchanged. In cases, and
they are very numerous, where the dividend has

fallen, the drop in the capital value lias been

even more marked. It would probahl;- be safe

to say that the market value of English rail-

way securities has fallen by at least a thousand
million dollars within the last decade. In the

year 1900, for the first time on record, the

average earnings of ail English railway capital

fell below 3!^ per cent. And this at a time

when trade was booming, and when the valua-

tion of American railway capital was advancing
by leaps and bounds. The explanation is sim-
ple enough. The cost of working has been
steadily rising owing to the more exacting de-
mands of the public, the increased cost of ma-
terials, and the higher wages and shorter hour>
of the railway employees. The operating ratio

rose steadily from 52 per cent in 1889, to 63 pi.r

cent in 1901. Moreover, with net receipts sta-

tionary, the railway capital has grown with
alarming rapidity. For, it has been the tradi-

tional policy of English railway companies to

divide half year by half j'ear the whole of its

profits among the shareholders, and to charge
all additions and improvements to capital. This
has been done perfectly openly and deliberately.

But it has proved to be short-sighted finance.

For it has resulted in swelling capital accounts
to a size on which the earnings of the line can
hardly pay more than a very modest dividend.
And, in this staid, old-fashioned country, no
railway company can hope to wipe out its past

and start afresh with a reorganized capital ac-

count, as did some of the greatest and most
famous railroads of the United States after the

financial collapse of 1893.

One other point of contact between Eng-
land and the United States may be noted in

conclusion. Between them they are responsible

for the original invention of railways, and for

every important improvement in railway meth-
ods and practice that has been introduced since.

There are some students of railway history

who, spite of the fact that the nations of con-

tinental Europe are more and more going over

to state ownership of railways, believe that this

is no accident, but rather a n.itural result of the

Anglo-Saxon habit of leaving to priv.ate enter-

prise the utmost freedom which practical expe-

rience shows to be compatible with the welfare

of the nation at large.
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THE PRODUCTION OF WEALTH.
22 (a). Great Britain— The English Land

Law. Sources and General Characteristics.—
The law of land, or "real estate" bears the

traces of the different streams of influence that

have made English history. It derives its main
characteristics from the feudal organization of

society but these characteristics have been su-

perimposed on other systems, or combined with

other elements, which may be of early Ger-

manic, Celtic, or in some instances even of

Roman origin. Again, the land laws have been

the subject of frequent legislation; in the usual

En.ulish method, particular evils have from time

to time been remedied without any logical re-

casting of the body of the law and without the

removal of mere anomalies which could not rank

as grievances. But the main principles of the

law may still be called feudal.

The' modern law may be compared to
_
a

chalk cliff in which are many fossils; a cliffi
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pierced by works and tunnels for such useful

purposes as railways or mines, but left, where
modern necessities have not interfered, to the

slow decomposing action of the elements. The
chalk is tlie feudalized common lavy, the fossils

are pre-feudal survivals, such as land of "copy-
hold" tenure, the works and tunnels are Parlia-

mentary Statutes, and the elements are the forces

of public opinion acting by judicial exposition

and construction. Compared to the law as it was
in the early years of the 19th century, the mod-
ern law of real property is simple, but if it be
tested by any more severe standard it still re-

tains many intricacies for which it is easier

to lind a historical than a logical explanation.
Land on feudal principles is the subject of

tenure and not ownership. No man owns Eng-
lish land unless he be King of England. Land
is always "held of" some one— either the King,
or a tenant in some degree of the King. Land
was thus originally looked on rather as the
means of fulfilling a duty than as so much prop-
erty, and for the comparatively simple conception
of ownership was substituted tlic more subtle idea
of "estates," t. e., parts of and interests in own-
ership. Some of these interests were not rec-

ognized in the Courts of Common Law but only
in "Equity," /. e. the extraordinary jurisdiction

of the Chancellor. In time the feudal idea of
tenure ceased to express the real state of things,

and a tenant in fee simple became and has for

many centuries been an absolute owner. But
the inherited complications remained and indeed
grew, being constantly developed so as to evade
and even counteract Parliamentary Statutes
which landowners and the legal profession
viewed with disfavor. In 1832 the Lnglish land
law was a vast metaphysical system requiring
and developing great acuteness of intellect

among practitioners but utterly unintelligible to

a layman.
The feudal theory of tenure gave to English

land holding a certain social character which in

many country districts has never been lost. To
this day land in rural England is looked on less

as a means of livelihood or source of income
than as giving a certain social status to which
rights and obligations are attached. Indeed it

would be difficult even now to give a better defi-

nition according to received ideas of the English
upper social class than to say that it consists
of the owners of the country estates of England.

The legal position of the possessor of land
may be considered in three main aspects : his

relations to his predecessors and successors, in-

cluding what may be called family law ; his

economic and social relations, including the law
of landlord and tenant ; an J his relations to the
community as a whole, includin.g his liability

to taxation and generally the rights and powers
of the State.

Family Lazv; (i) Settled Land.— England
is a country of large properties, and most large
properties are, to use a legal phrase, "Settled
Land." The meaning of this is that by the
terms of some deed or will (called for this

purpose "a settlement"') the land is not at the
disposition of a living person to sell, mortgage
or give away : the apparent owner is only what
is called a "tenant for life." and on his dcatli
the land will pass to some other person, gener-
ally his eldest son, if he has children, buf if he

has not, then to some collateral relative, with-
out any effort and without any power of inter-
ference on his part. A "settlement" of this
kind may be looked on as a temporary and
conventional "entail" ; it originates in the vol-
untary act of some tenant in fee simple, and
its duration is limited by law to the life or lives

of some person or persons in being when the
settlement is made and a further period of 21
years afterward. The practical effect of an
ordinary English settlement is to preserve the
land for two or even three generations to the
eldest living male of the senior line as head
of the family to the exclusion of females and
younger sons. In most land-holding families
as soon as the person who will succeed to the
land not merely as a life tenant but with abso-
lute power of disposition, is next in succession
and is 21 years of age, he joins with the exist-
ing tenant for life— usually his own father—
to resettle the land for another two generations.
Thus one settlement succeeds another, and a
tenant in fee simple is rarely, if ever, in pos-
session. Provision is usually made for a widow
of a tenant for life by giving her an annuity
known as a "jointure," and younger children
are given comparatively small sums of capital
known as "portions" which are made charges
on tlie estate. This practice of settlement is

permitted but not enjoined by the law ; it came
into fashion about the middle of the 17th
century. It is thought by some observers that
the practice now (1906), shows some signs of
being on the wane, but no direct evidence is

available; certainly it still affects nearly all

large properties, and therefore the greater' part
of English land. Its result has been to make
each eldest son in turn the proprietor of one
or more family estates, to prevent the dispersal
of land into many hands, and to keep for the
head of a family a social prestige and pre-
eminence among both relations and neighbors.
If tliere happens to be a peerage or baronetcy
in the family, the land practically always goes
with the title. In fact it is not uncommon even
in cashes where there is no title or honor in the
family for the settlement to provide that any
person succeeding who does not already bear
the family name— e. g. a married daughter, or
a daughters son — shall take the name and ar-
morial bearings of the author of the settlement
on pain of exclusion from the property. Younger
sons, on the other hand, after a boyhood spent
on the family property are left with slender
portions to make their own careers; thus
in their case class distinctions tend to be oblit-
erated; younger sons of the land-holding class
may be found in almost every branch of activ-
ity, in the navy, the army, in orders in the An-
glican Church, in commerce, and in the learned
professions.

British colonial development owes much to
the adventurous disposition fostered by the out-
door life and the economic necessities of the
younger sons of the land-holding classes.

Formerly the main economic objection to
the legal fetters imposed on land-holders by
settlements, was that during a settlement the
land was taken out of commerce as it had no
proprietor who could sell. This difficulty has
now been removed as the result of an important
Act of Parliament (The Settled Land Act
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1882). Every English tenant for life may now
(1906) be considered as a kind of plenipoten-

tiary agent for the whole family, born and un-

born. Subject to certain not onerous restric-

tions, he can sell or lease for Ions periods on
the recognized terms as he pleases ; indeed he
can do almost anything which a prudent and
honest owner would do, but always on the terms

that the property or the proceeds of sale are

kept to descend in due course of settlement.

But the real fetters on an English tenant for

life are not those which the law imposes, but the

fetters of tradition and family sentiment which
no legal power or ingenuity can remove.

(2) Land not Settled.— Apart from this lib-

erty of terminable settlement the English
law does not favor restrictions on the powers
of a landholder. No entail can by English

law be created which cannot be destroyed as

soon as some person unborn at the date of

its creation attains 21 years of age. In the

TSth century English lavi'yers, more daring

than their Scottish brethren, with public feel-

ing behind them, went so far as in sub-

stance to defeat the provisions of a Statute

of Edward I. {Dc Donis Condilionalibus, a.d.

1285), by which Parliament had sought to

make entails perpetual. Where land is not set-

tled, in the case of the death of a landholder

witliout a will, the common law on feudal prin-

ciples gives his land to his eldest son ; pre-

feudal customs are, however, not left entirely

without witnesses ; in parts of the county of

Kent tlie older custom of equal division, known
as gavel-kind, still prevails, and in a few an-

cient boroughs under the custom known as

"Borough English" the youngest son alone suc-

ceeds. But cases of intestacy are not common
among the wealthy classes.

H'iUs.— .\ tenant in fee simple has, contrary

to feudal principles, been gradually empowered
by successive Acts of Parliament, culminating

in the year 1662, to dispose of his land by will

after his death in the same absolute manner as

during his life. He can disinherit totally or
partially all or any of his children and can at

his pleasure give the land to strangers or, since

the year 1891, even to charity. But the charity

as a rule is bound to sell the land and not re-

tain it.

Landlord and Tenant. (l) Thr Town.—
There is a sharp contrast between the land sys-

tem in the towns and in the country. In and
near towns the proportion of szttled to unsettled

land is probably smaller than in the country

;

but even in the case of settled land the tie be-

tween landlord and tenant is purely economic.

A town landlord may often be of inferior social

standing to his tenant ; further, urban and sub-

urban land is often owned by commercial com-
panies formed for dealings in land. But both

in town and country, England is a land of large

properties and it is the exception to find that

the actual occjpier of land is, in the popular
phrase, "his own landlord."

On all land in or near towns, building is

usually done on the lease-hold system. By this

system the land is let. usually to a builder, for

a long period, from 80 to qq years. The lessee

contracts to build and keep his building in re-

pair ; to pay an annual "ground rent" ; to dis-

charge all taxes levied on the land, and in fact

to bear all possible burdens connected with it.

At the end of the lease the land and the build-
ing on it revert to the successors of the original
bndliird. The long lease tlius granted may
usually be sold or mortgaged at the pleasure of
the lessee, and the building itself is frequently
sublet by the lessee as landlord to the actual oc-

cupant as tenant, who pays to the original lessee

or his successor a full or "rack" rent for build-

ing and land together.

Until recent years the whole tendency of the

law was to favor the landlord as against the

tenant, and even now the law can hardly be said

not to lean in the landlord's favor, particularly

in allowing him the right of distress for rent
In the exercise of this right, contrary to the gen-
eral principles of English law, a landlord whose
rent 'is in arrcar can without the judgment of

any Court seize and sell any chattels of any per-

son, whether his tenant or a stranger, that he
can find on the premises, and thus pay himself
his rent. Recent legislation (The Conveyancing
and Law of Property Act 1881) has, however,
interfered against the landlord, who, whatever
the terms of the lease, can now no longer forfeit

a lease for a casual breach of covenant not de-
liberately persisted in by the tenant.

This leasehold system in and near towns,
though frequent, is not by any means universal,

especially in the north of England ; there, a
common plan is to sell land for building pur-

poses out and out, in consideration of a per-

petual rent reserved to the vendor. Further,
the siinple plan of the sale of building plots for

a lump sum is probably growing in favor, par-

ticularly in suburban districts developed by land

companies. A company of this kind has no
family pride in the preservation of its estate,

nor does it wisli to realize an improved value
after three generations.

(2) Country.— In the country districts the

long leasehold system is unknown. The ordi-

nary English farmer usually does not hold a

lease for any fi.xed term of years, but has

merely a tenancy from year to year determinable
by 12 montlis" notice. .\s a rule all the farm
buildings have been supplied by the landlord.

The tendency of modern legislation io to give

the agricultural tenant security for the value of

his improvements, but the old law, whicli treats

whatever is built or planted on land as an ac-

cretion to the land, and therefore the property

of the landlord, still governs in the main the

relationship of landlord and tenant.

The tie of landlord and tenant in the country
districts is for good and for evil, not inerely

economic. The landlords are the social mag-
nates of the countryside. .\s unpaid magis-
trates they have had up till now (1906) prac-

tically a monopoly of the ordinary dispensation

of ail minor criminal and some ci\nl justice.

On the other hand, in bad years they are ex-

pected by the common opinion of the country-

side to allow and do allow considerable

reductions on the agreed rent. A "good land-

lord" is the man who is always ready to aid

his tenants in sundry ways. On vi'cU-managed

estates, the system works easily. The system,

however, is one which for its success depends

on the peculiar social conditions which have

hitherto prevailed in rural England, and its

transplantation to Ireland, where these condi-
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tions did not exist, had results disastrous for

both countries.

Sporting Rights.— In England the love of

sport has been a prominent characteristic of

the landholding class throughout all history;

it is practically the universal custom for a land-

lord to reserve the sporting rights over agri-

cultural land. If he does not exercise them
himself, he lets them to some other person.

Where sporting rights are reserved the tenant

has no right to kill pheasants or partridges, but
the Ground Game Act of 1880 empowers the

ttnant himself, and one other person authorized
by him in writing, to shoot hares and rabbits

on his land whether sporting rights are reserved
or not, and whatever the terms of the tenancy
agreement.

Laud and The State; Taxation.—The tax-
ation of land is a anestion that is complicated
by some historical anomalies, (i) Land Tax.—
The burden commonly known as Land Tax
represents historically the surviving portion of
a general tax in the nature of an income tax
imposed both on real and personal estate in the
year 1692; but it has for many years been a
mere stereotyped incumbrance redeemable by
the landholder, and charged on the value of the
land as in the year 1692. On most urban land
the tax has been redeemed. (2) Income Ta.v.

— Incomes derived from land, i. e. the net rent
of land, are liable to income tax equally with
incomes derived from other sources. (3) Death
Duties.— Before 1894 land escaped the greater
part of the death duties imposed on personal
property, but since the Finance Act of that year
all species of property are in this respect on
an equality. (4) Local Taxation.— On the
other hand a man's liability to local, as distinct

from imperial, taxation is estimated by the value
of the real propertj' (i'. e. land and buildings)
which he occupies, no account (in spite of some
earlier statutory provisions to the contrary) be-
ing taken of his personal property. On agricul-
tural land, by an Act of Parliament passed in

1896, only half the ordinary rate is paid. But
no contribution is made to local taxation in

respect of the capital value of land, or of land
which is not occupied, however high may be its

value.

Other Rights of the State.—The feudal prin-
ciple of the ultimate ownership of the King has
produced little or no effect in giving to the
State which the King personifies, rights over
English land. The modern State has practically

no mineral rights. The precious metals, gold
and silver, which for commercial purposes arc
practically not found in Great Britain, are in
law Crown property and can only be worked un-
der license from the Crown. But all other min-
erals belong to the tenant in fee simple of the
soil who leases or works them for his own
pHvate benefit. The Crown lands in England
are small in extent ; ownership by local author-
ities is still in its infancy. There is no prairie
land to errant to railway pioneers or new set-

tlers. When land is wanted for the purpose of
some undertaking of a public nature ^— such as
a railway, waterworks, or the site of a post-
office— it has, as a rule, to be purchased by the
company, or authority concerned, under statutory
machinerv', by which the fair value of the land
has to be paid, plus 10 per cent, compensation

for compulsory- sale. In the year 1887 the
principle of compulsory acquisition was, sub-
ject to many safeguards, extended to the ac-
quisition by a local authority of land to be
let in very small quantities, called allotments,
to agricultural laborers or others for culti-

vation. The Irish Land Purchase Act of 1903
proceeded on the principle of a loan by the
State to a tenant who wished to purchase his

holding from his landlord, and agreed with
him as to the price. It did not directly involve
either public ownership or compulsory ac-
quisition.

Transfer.— In recent years several attempts,
culminating in the Land Transfer Act 1897, have
been made to induce English landholders to

abandon the present system of private transfer
of land for a system based on a Land Registry.
Under the present sj'stem whenever land is sold
or mortgaged, it is necessary for the purchaser
or mortgagee to satisfy himself as to the title

by going into all dealings with the land for a
period which may be as long as 40 years. This
is an expensive process, but it has been en-
deared by centuries of experience to English,

landholders and lawyers. At the present time,
a public Land Registry has been substituted for
the old system only in London. The principle
of the new system is to enter the name of the
proprietor of (or rather the person entitled to
sell) every piece of land on a register and
to make land transferable by the person regis-

tered by means of a fresh entry on the registry,

as if it were so much stock in the funds. The
extension of this system to the rest of the
country is a question of time ; but in legal mat-
ters time moves slowly.

Trend of the Law.— Recent developments o£
the law have in nearly all cases tended to re-

strict the freedom of the individual in relation
to land. Neither in town nor country are land-
lord and tenant allowed to make what bargain
they choose ; it is assumed that the economic
inferiority of the tenant places him at too great
a disadvantage for it to be possible for him
to make a contract fair to himself, and so ben-
eficial to the community. Men are no longer
allowed to settle their land in such a way as
to make it unsalable, and the community has
asserted the right to dispossess the individual,
not only for defmite works of a public nature,
but in order to provide its poorer members with
an interest in the land. It has also compelled
land owners in the Metropolis to abandon the
old s}'stem of priyate_ conveyance and mortgage
for a system which is in a sense public, as it

is worked by public officials, and which may
thus be regarded as a kind of reversion to the
old method of public transfer. The same system
will also in time form— what is badly wanted— a new and more accurate 'Domesday Book.*
Finally, modern legislation has put an end to the
former advantage of land in respect of taxation
and so claimed a larger share in real property
directly for the State. The simplification of the
land laws may be said to be one aspect of this
change: intricacy and subtlety of phrase and
interpretation may be tolerated by a private
owneras the price of the liberty of complicated
dispositions and of secrecy, but these niceties
are inconsistent with the uniformity which must
accompany public controL
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22 (b). Great Britain — The Eighteenth
Century— Agriculture. Between 1700 and 1815
English agriculture changed its whole charac-
ter. En.gland became a great corn exporting
country and continued so up to 1773. Great
agricultural improvements were carried through,

stock breeding became scientific, waste land was
broken up, large portions of the fens were
drained, big farms with enterprising up-to-date
farmers became the object of every landlord and
the agricultural system which had come down
from Anglo-Saxon days, and which still pre-

vailed over large parts of England, was given
up. English farming became intensive in char-
acter instead of mainly extensive. The social

effects of the change involved the disappearance
or degradation of the landowning peasantry or

yeoman class. On the other hand it was only
by means of the great increase in agricultural
produce that England was not starved into sub-
mission during the Napoleonic wars. The
changes in agriculture of that century meant
ultimately nothing more nor less than national
independence.

One of the main objects of English policy
had been for centuries tiic ciicourageinent of
agriculture. A suflicicnt food supply raised at
home deprived the enemy of the power of
cutting off supplies from abroad. Moreover
agriculture was considered the best breeding
ground of good soldiers. Corn also was an
excellent commodity for ships to carry, and the
encouragement of corn export formed part of
the Navigation policy of the realm. The great
attention bestowed by successive governments
upon agriculture was the most original part of
English policy. Her seamanship she copied
from Holland, her industrial protection from
France ; but while every other country aimed at

preventing the export of corn so as to have a
sufiicicnt food supply, England deliberately
stimulated export believing that thereby farm-
ing would be best encouraged.

This policy reached its most complete ex-
pression in the Corn Bountj' Act (I. \Vm. and
Mary, c.12) of 1689, by which, when the price
of wiicat was at or below 48 shillings (and pro-
portionately for other grains) a bounty was
given on export.

The result of this law was to attract capital

into farming. Men who sunk money in im-
provements were assured of a price which
should not fall below 48 shillings and under the
stimulus of tins certainty a great agricultural
revolution began. There grew- up gradually a
class of capitalist farmers and "spirited land-
lords" who were willing to carry out experi-
ments. The result was that by 1770 England
not only produced food for a population that
bad doubled itself, but was the granary of
Europe.

One of the great improvements of the i8tli

century was, for example, the manuring of
land, by which Arthur Young calculated that
three or four hundred thousand acres of waste
were turned into gardens. A revolution in fod-
der was brought about bj' the introduction of
turnips and clover, while careful attention to

grass seeds resulted in good hay on which cattle

could be kept in condition in winter. Previous
to the introduction of winter roots the majority
of the beasts had to be killed in the autumn and
salted down, while the remainder declined in

weight through sheer starvation. This annual
loss was now averted and a supply of fresh meat
secured all the year round.

It therefore became worth while to improve
the breed of the animals themselves. Bakewell
of Dishley and Coke of Holkham wrought a
revolution in English life with their Leicester
and Southdown sheep and Devon cattle. Ani-
mals were now raised primarily for food instead
of for thoir wool or hides, they were ready for
the market sooner and the average size of
cattle doubled and trebled. Thus a larger food
supply was secured, and the great stockbreeders
wrought a change the effects of which were
as far reaching as those of Watt and Arkwright.

Before however this scientific farming could
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become general it had to become known. Roads
were undeveloped, people in one county could

not know what was passing in another, there

was no agricultural newspaper — no machinery

to make this knowledge common property.

Moreover with the inherent conservatism of the

agricultural class it needs something more than

mere knowledge to make a farmer change his

ways.
The necessary diffusion of information was

carried out largely by Arthur Young and the

Board of Agriculture, while the stimulus of the

great wars and the shortage in the food supply

provided a powerful incentive for improvement
by means of high prices. Moreover, the growth
of the iron and coal trade had led to the cut-

ting of canals, and internal communications of

all kinds were improved. People could get

about; great towns began to grow up, provid-

ing an ever increasing market for food stufifs.

It therefore became more and more worth while

to effect improvements, and scientific agriculture

became a patriotic hobby. The King himself

wrote articles for agricultural newspapers and
the great agricultural meetings and cattle shows
put a spirit of emulation into farmers.

The chief obstacle to betterment lay how-
ever in the fact that much of the land was owned
by small farmers who simply had not the

capital to get good stock, implements, seeds and
manures. Moreover, the system of farming
among the peasantry was that of farming in

strips, each man having about thirty strips of

land but no two lying together. These strips

were separated from one another by turf balks,

and after the hay and corn harvest had been
gathered all the animals were turned indis-

criminately over the open fields. The system
was most wasteful. It was quite impossible to

adopt improved methods of cultivation on half

acre strips. No winter crops could be grown
because the cattle ranged all over the fields

from September to February. No improvements
in breed could be carried out when good cattle

were exposed to the infection of the mangy
village herds with their foot and mouth disease.

No drainage could be attempted since the out-

fall would be on some neighbor's strip. The
loss of time involved in going from piece to

piece, and in carting little bits of hay and corn
from different places, to say nothing of the

w'aste of numerous footpaths and the endless

disputes over real or fancied encroachments,
m.ade the system one which in the interest of

good farming it was highly desirable to displace.

It was established by the Board of Agriculture

that tenants lived comfortably on enclosed land

rented at 10/6 an acre who had starved on open
farms at 2/6 an acre and that enclosed land at

20/- an acre was cheaper than open land

at 8/-.

The famine years of 1795, 1800 and 1801

made the prosperity of agriculture a pressing

national question. Enclosures were pushed on
rapidly, partly by the agreement of the parties

concerned, but mainly by private Acts of Par-
liament. The general result was that the scat-

tered strips were given up and each farmer
received an equivalent in a compact little hold-

ing all in one place.

Between 1770 and 1799, I.37S enclosure bills

were passed, between 1800 and 1819, 1,700.

Altogether it has been calculated that over

2,500,000 acres were affected by the Acts prior

to 1801.

The result meant better farming, but it also

involved great loss to the peasant and the

laborer. The fees of the commissioners for re-

distributing the lands, the legal expenses of

getting a private Act, the cost of hedging the

new farm, all bore hardly on the yeoman. Even
when he had survived the actual enclosure he
found it hopeless to compete with the capitalist

farmer. The stuff he could raise would not

bring a remunerative price in competition with

that of the large producers. He was moreover
hard hit by the loss of the bye employments of

spinning and weaving which were tending to

become more and more factory industries.

Many of the yeomen sold their little farms to

large landowners who were only too anxious to

throw them together into big ones in order to

realize the high prices during the war period.

Moreover the new men who were making their

money in cotton were glad to buy land for the

sake of social position. With an increasing

struggle for existence on the one hand and the

prospect of a good sale on the other the small

farmers sold their holdings and disappeared.

Those that held on were so hard hit by the great

depression in agriculture after 1815 that they

too were forced to succumb. Hence England
between 1770-1815 became predominantly the

land of the capitalist farmer.

The laborers, too, suffered considerably,

since when the land was enclosed they lost many
little perquisites such as turning out a cow
on the waste or gathering fuel. But more im-
portant than all w-as the fact that the laborer

lost the chance of rising in the world. The
small farmer had ceased practicalh' to exist and
the laborers never could hope to get together
capital enough to take a big farm.

But without the improvements of those years
England could not have held out against

Napoleon. She would simply have surrendered
from famine when the Baltic corn was cut off.

The stimulus of the Corn Bounty Act started

the agricultural revolution, the great wars com-
pleted it. The result was an enormous advance
in farming but great social distress ; the extinc-
tion of the peasant proprietor, but the ultimate

safety of England.
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22 (c). Great Britain— Agriculture. His-

tory.— The close i>i the i8th century saw the

English system of farming fully established,

with its characteristic division of the landed

interest into the three classes of landlord

capitalists, tenant farmers, and laborers.

Agricultural improvement had indeed made
great strides during the i8th century, and in

some parts of the countrj', as in Norfolk and
Herts, the change from the old open field

system to large enclosed farms had already

been accomplislied, but it was the high prices

for food, prevailing at a time wheil the rapid
growth of a manufacturing population coin-

cided with the Napoleonic wars, which finally

swept away the village-community style of farm-
ing and replaced it by the large tenant hold-
ings as known to-day. The old system, while

it supported a good many poor men on the
land, was a very inefficient method of feed-
ing the nation. The first condition of
agricultural improvement was the investment
of capital in the land, and the most eco-
nomical way of doing it has proved to be to
allow the landlord to use his money on the
permanent amelioration of his property,
leaving the whole of the tenant's resources
free to be employed in his business of farm-
ing. It should perhaps be explained that on
an ordinary Scotch or English estate, the land-
lord bears the cost of all the work which may
be supposed to permanently increase the letting

value of the farm. He, for example, erects

all the buildings required by the tenant, and
supplies the latter with timber and other ma-
terials for their repair; he finds wood and gates
for fencing, tiles for drainino; ; in many cases
lie even provides the fruit trees that are to
be planted, and the seed for land that is to
be laid down in permanent grass. The ad-
vantage of this system lies in the fact that the
tenant's capita! is kept in a liquid condition ; he
becomes a manufacturer of meal and corn,
who hires land and buildings as tools in his

business, and how well it has succeeded may be
learned by comparing the results attained by
British farming with those of other coun-
tries. In Great Britain the average yield

of wheat for the last five years has been
31 bushels per acre, as a-rninst a world's
average of about 12 bushels, a French
average of 20, a United States average of
13; the only countries with a similar large
yield being Germany and Belgium with 28
bushels per acre. A comparison of other
crops would be even more favorable to
Great Britain. The development of im-
proved breeds of live stock and superior
strains of crops, as will be recounted in a
later section, has been made possible by the
existence of a race of tenant farmers with
both the means and the temperament to

speculate in the development of their in-

dustry. The system has of course its draw-
backs ; it demands that the landlord should
possess capital and some understanding of
the agricultural situation ; it lacks flexibility

when a great economic change takes place
like the fall in prices after 1876: it en-
courages too conservative a style of farm-
ing, for it checks the initiative of tenants by
giving small security that they will reap the

benefit of any increase in the value of »he
farm due to their improvements. Its intense
individuality, from which so much has been
gained in the past, becomes a drawback now
that the farmers of a country are no lonj^er
competing with one another, but have to be
organized to maintain their position in the
common market of the world.

The agricultural history of the 19th cen-
tury in Great Britain may be divided into
four epochs, beginning with the period of
inflated war prices which lasted up to

1816, during which time the great work of
enclosing the common lands and forming
large farms was practically completed. This
was also a period of great activity in the
improvement of farming; the foundations of
most of the British breeds of live stock were
then laid ; machinery began to be applied to

agriculture, and the reclamation of the
wastes, practically the creation of good
arable soil out of barren sands and intract-

able clays, proceeded with vigor. The value
of marl on the light sands, and of chalk and
lime upon the clays had long been known,
but at this time such ameliorations were
being carried out wholesale and with a
thoroughness of which the British farmer is

still reaping the benefit. There followed a
period of 20 years of unexampled depression
when the great break in prices, consequent
on the end of the war, was aggravated by a
succession of bad seasons. Little by Ijttle

this depression was removed as the obli-
gations incurred during the time of inflation be-
came void, as the weaker farmers and small

holders became squeezed out, and particu-
larly as the consuming population in the
manufacturing towns grew in number and
wealth. The forty years from 1836 to 1876 may
be described as the Golden Age of British
farming. The making of the soil by marl-
ing, claying, chalking, etc., went on apace;
something like 3.000.000 acres were tile-

drained in England alone between 1830 and
1S70; simultaneously also science and the
industries put at the service of the farmer
nearly all the modern range of fertilizers

and feeding stuffs— guano, nitrate of soda,
phosphates, and the oil cakes. The modern
breeds of live stock became clearly defined,

and had their herd and flock books estab-
lished during this period, and amongst the
best practitioners farming became a fine art

attaining the polish characteristic of a well-kept

garden. Rents rose steadily with the competi-

tion for farms among not only the farming
classes but also the tradespeople of the country
towns, who saw in agriculture the road to

wealth and an easy life; indeed, on the great es-

tates where the tradition was against rack-
renting the sound farmers were realizing

very considerable fortunes.

The crowning period of this prosperity
was the time of the Franco-German war of
1870-72. By 1875 the depression was be-

ginning to make itself felt. Freights were
low and foreign imports, especially .Ameri-

can, of grain, wool, cheese and butter were
beginning to grow rapidly. A run of bad
harvests had also set in, culminating in the
black year of 1879, when the lowest cereal
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yields on record, due to continuous wet
weatlier, coincided with an enormous crop
and corresponding importations from the

United States. From this time the yield of

corn in England ceased to rule its price,

which has in the main been set in Chicago.

The great change that then came over agricul-

ture would have been less fatal had its per-

manent character been recognized earlier; as it

was, on very many estates rents were not
lowered rapidly enough, with the result that

the old tenants were ruined and new ones could

only be attracted by comparatively enormous re-

ductions. Up till 1S94 the gloom was un-
relieved, the prices of corn and wool dropped
year by year, although wages were rising,

nor were there anj' new factors in sight

which promised a change for the better.

It was the arable land farmers who
suffered the most, particularly the cultivators

of hea\^ land in the eastern counties and the

midlands, where the land was expensive to

work and only profitable when wheat and
beans made a good price. This land grad-
ually got laid down to grass; much of it went
wholly out of cultivation for a time and was
only reclaimed again as^ grass land by a new
race of farmers who got it almost rent free.

The western side of the country, which had
always been in the main devoted to grazing
and dairying and where rents had never been
excessive, suffered comparatively little, nor
did the highly farmed Lothians show the same
fall in rents as the arable lands farther south.

The change which came over the farming of

the country may be seen in the acreage under
wheat, which from 3,600,000 acres in 1874, fell

to 2,500,000 acres in 1885, and 1,400,000 in 1904;

at the same time the area under permanent
grass increased about 4,000,000 acres.

Since 1894 the drop in prices has been
arrested, and an upward turn has manifested
itself for nearly all the products of the

farmer, meat only excepted. At the same
time, a new race of farmers has grown up,

who have discovered methods and openings
by which a living may still be made out of

the land. But though the agricultural situa-

tion may now be said to be comparatively stable

and even improving, it is still full of diffi-

culties. The British farmer is now competing
with every country that has any agricultural

produce to sell : the British market is the one
open market of the world, and the price of any
commodit}' is fixed by whichever country has a

great surplus crop in that year. The proximity
of the town, while it creates a market for cer-

tain products, also increases the farmer's ex-

penses; in the end the manufacturing industries

set the standard of wages and draw off the

energetic and the able among the laborers. At
the same time the farmer has to conform to

the urban standard of life; he has to pay
for roads, sanitation, and education of a style

unknown to his competitors in a primitive

country. Again, as a capitalist, he expects a
return for the money he has invested in his

business, whereas his competitors are, in

most cases, content if they extract a living

out of their labor, without taking into ac-

count the capital they have accumulated on
their small holdings. Even the proximity to

the great population, which ought to be the
saving factor, is nullified by high internal
railway rates, which compare unfavorably
with the assisted freights of most com-
peting countries.

During the period we have under review
the British tenant farmer may be credited
with two characteristic steps forward ; the
perfecting of a system of high farming and
the fixing and improvement of a number of
races of live stock. As regards the first

matter — high farming — three contributing
factors may be noticed. Owing to the change-
able climate and the diversity of the soils

the preparation of the land for crops has
always required some nicety in management, and
the British farmer in virtue of his long exper-
ience became something of an artist in the
treatment of his soil. And though since prices
have fallen some of his practices are no longer
very remunerative, however desirable from the
point of view of securing the "best" even if

not the most paying crop, yet British

farmers are still in the main more skilful

than those in any other country, as far as

the actual cultivation of the soil goes. Sec-
ondly, the British farmer early learnt the
value of a good rotation of crops, which,
should not only provide something to sell,

but which would also furnish a continual
supply of food for his stock. Though
turnips, clovers and other artificial grasses
were well known in England before l/OO,

it was not until the i8th century was near-
ing its close that their employment had been
organized into such rotations as we know
to-day. The British farmer was also the
first to appreciate the possibilities which
artificial manures put at his disposal ; and
the early exportations of guano, nitrate of
soda, bones, etc., were in the main to the
United Kingdom : Liebig even denounced
England in no measured terms for her greed
and wastefulness in drawing bones from all

other civilized countries, and then squander-
ing the phosphoric acid thus obtained by
letting her sewaee run into the sea. With
the more intensive farming, due to better
cultivation and the addition of manures,
came improvements in the varieties of seed
sown, mode of progress taken up with great
energ}' both by individuals and certain firms
of seedsmen. Though the results are not so
noteworthy as in the case of live stock, yet most
of the heavier yielding varieties, both of corn
and of green crops, are of British origin, e. g.

the "Squarehead" wheats, the "Chevalier" t>-pe

of barley, the "drumhead" cabbase, all of which
are widely spread over the world. Progress in

all these directions made British farming the
general model up to 1870 or so, and how real
the superiority was, mav be judged from the
table in which the yields per acre in Great
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Britain are compared with the corresponding
figures fur France, Germany and the United
States. Had the same comparison been made
twenty-five or thirty years earher the superi-

orit}' of the United Kingdom would have been
still more manifest, for while it has been re-

ducing expenses to meet the depression in

prices, the other countries have been working
up to its level.

Live Sloci:— But the special excellence of
the British farmer has been his success in

improving and fi.xing certain breeds of live

stock, which have now become the standard
breeds all the world over. Up to the middle
of the i8th century there were a number of
types of cattle and sheep to be found in the
different districts of the British Isles, as in

any other old farming country ; but these
types were ill-defined and there was no
common or conscious action toward fixing
them in any desirable direction. Robert
Bakewell, of Dishley (1725-1795), working
on Leicester sheep and Longhorn cattle, first

showed liow a breed could be improved and
fixed. Bakewell aimed at an animal which
would mature earlier and would put on its in-

crease in the most profitable places. Carrying
a type in his mind, he selected a number of ani-
mals approximating to his ideal and bred only
from them ; then by a period of close inbreed-
ing among such of the progeny as conformed
to the type, he was ajle both to advance rap-
idly in the desired direction and also to eliminate
a good deal of the tendency to fall back toward
the old unimproved class of animal. At the
same time it was found that this close inbreed-
ing resulted in sires vi'hich had great power
of stamping their character on their off-

spring, even when the dam is of a diflferent

or common strain. Thus Bakewell's Leices-
ter sheep have been employed to give quality
to almost all the other local races, and there
are nowadays few breeds of sheep in exist-

ence who do not possess a strain of Leicester
blood in them. Bakewell's Longhorns have
not had a like success, but the same princi-
ples were applied to the native cattle of
Teesdale, the Durhams or "Shorthorns" by
the brothers Colling, who died in 1820 and
1836, respectively. Their work, continued by
the Booths and by Bates, resulted in the mod-
ern Shorthorn, the typical beef-producing
cattle of the world, with which, in the main,
all the newer countries have been stocked.

The same progress was applied to other
local breeds of cattle; the Hercfords and the
Devons in lingland, and the Aberdeen Angus
in Scotland, have in the same way attained
to far more than a local reputation, as also
have several of the breeds of sheep, like the
Southdowns or the Lincolns. Notwithstand-
ing the existence in all old-settled countries
of indigenous races, stock of British breeds
are to be found all over the continent, either
kept pure or more generally used for grading
up the local type ; while in the newer coun-
tries, which have become the great food
producers of the world, none but breeds of
British origin arc to be found, with the excep-
tion of the Frisian or Holstein cattle, the
^lerino sheep and the Percheron horse. And
the United Kingdom remains the great foun-

tain from which these countries find it necessary
to replenish their breeding stock, so that the
jjroduction of pedigree animals of high quality
continues to be one of the most lucrative items
in British farming.

Agricultural Districts.— Farming, at the
present time, has become by force of cir-

cumstances a highly specialized business,
showing great adaptation to the diversities
of soil, climate and markets in the British
Islands. To review the condition of the
industry it will then be necessary to consider
the country, district by district. Beginning
with the southeastern counties ; Kent, Sussex,
Surrey, and Hampshire form a fairly defined
area, possessing in general a warm and dry
climate. Here, but particularly in Kent, may
be found the greatest development of market-
gardening, fruit growing, hop cultivation, and
other similar highly intensive forms of farm-
ing. As far as regards the productir.n of
very early crops this district cannot compete
with the Channel Islands or Cornwall, but as
main crops the standard green vegetables are
grown in great breadths. This district is also
noted for its hardy fruit growing; near South-
ampton on one hand and later in North Kent
the greater part of the strawberries for London
are produced. The best cherries have long been
a special feature of East Kent, which country
is also the largest producer of plums, apples,
currants, and nuts. East Kent from Canter-
bury to Rochester, and the Mcdvvay Valley
to Tonbridge, show without doubt the best
kept orchards in the country. Hop cultiva-
tion is also another leading feature of this

district;_ no other farming industry is carried
on so intensively or spends more on labor
during the growth of the crop. The best
of the hops march with the fruit in East and
Mid Kent, but Sussex is also a large grower,
as also is a belt of rich land stretching from
Farnham in Surrey as far as Petersfield in

Hampshire. The district under review has
not perhaps the same reputation for general
farming as it has for fruit and hops; it

possesses, however, several distinct and val-
uable races of stock. The Southdown sheep
are natives of the open chalk downs of Sus-
sex ; small, fine-woolcd, and models of sym-
metry, they have been extensively used for im-
proving the mutton of other breeds and form a
great clement in the foundation of such
breeds as the Hampshire and Oxford Downs,
the Shropshires and the Suffolks. Kent pos-
sesses in the "Romney Marsh" sheep one of
the older breeds of the country ; big, hardy,
and long-wooled. which have lately proved
valuable for crossbreeding in all parts of the
world. The Hampshire Downs constitute a
large framed, rapidly-growing breed that has
been formed from a local coarse sheep by cross-
ing with the Southdown. It exists in large

numbers on the light arable lands of the great
chalk area of which Hampshire forms the
centre. Sussex also possesses a Ioc.tI brer I

of cattle; a horned, all-red, typically beef-
producing breed, which has not spread greatly
beyond its proper borders. Hampshire passes
insensibly into the West Country— Wiltshire,
Dorset, Somerset. Devon, and Cornwall —

a

typical stock district, showing less and less
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arable land toward the west. This is one of the

chief dairying countries, milk being sent to Lon-
don ; wliilc Somerset, in particular, is the orig-

inal home of the "Cheddar" cheese, the typical

cheese turned out nowadays on such a large

scale in the United States and Canada. The
cattle are mainly Shorthorns, though Devon
possesses a dairy breed of its own, the South
Hams, which have been raised from the true

Devons by an infusion of Guernsey blood. The
true Devons are an all-red, beef-producing
breed, doubtless of common origin with the

Sussex, but which has gone all over the world
as among the thriftiest and most profitable of

grazers. The Dorset horned sheep are charac-

teristic of this area, a short-wooled, horned
breed valuable for the production of early

lambs. Somerset and Devon are also great
apple-growing counties, though the fruit does
not receive the care which is to be found in

Kent, and much of the product is only useful
for cider-making. The southwest of Cornwall
possesses an extremely mild climate, frosts

being few and of no great severity ; it has there-

fore become an important market-gardening
district for the production of the earliest green
vegetables and potatoes. The Channel Islands
share the same advantages of climate, and,
thanks to the skill and industry of their inhab-
itants, form perhaps the most prosperous agri •

cultural community in the Kingdom. The land
is divided into small holdings and is highly
rented, but the farming is intensive and the
crops valuable. In Jersey early potatoes,
followed by green vegetables, form the
staple crops : in Guernsey there has been a
great development of farming under glass

;

cucumbers, tomatoes, grapes, early beans
and flowers being the chief products. Each
island possesses a special, though closely-
related, breed of cattle, which by law has
been kept pure and unmixed from an}- for-

eign blood for more than a century. These
Channel Island breeds represent the descend-
ants of an original Celtic race of cattle and
are distinguished by the tendency to a yellow
skin and black hair; they are small in frame,
and produce large quantities of milk far
richer in butter than that of any other breed.
The Jerseys, in particular, have been largely
exported to America as milk and butter pro-
ducers.

The West Country shades off into the west
Midlands — Gloucester, Hereford and Worces-
ter, counties growing much hardy fruit and
typical producers of cider. Here also is

situated the other hop-growing area in the
British Islands, the acreage under hops in the
valley of the Teme and its tributaries tending
to increase, while it diminishes in the southeast.
This district is the original home of the Here-
ford cattle, red with white faces, which have
become one of the great cosmopolitan races,
famous all the world over as hardy stock fat-

tening readily upon grass.
The ^lidlands proper are almost wholly

laid down to grass ; the broad belt of strong
pastures lying on the Lias and other Jurassic
clays, and stretching from Devon to York-
shire, forms the great milk and meat-pro-
ducing area of England. The cattle are
mainly Shorthorns, as being valuable for
both meat and milk, but many Hcrefords,

Galloways and Welsh black cattle will also
be found fattening on the richer pastures.
While these Midland pastures largely send
new milk into the great towns, a good deal
of cheese is made, the best known variety
being the "Stilton," which is as typical of
the English soft-curd cheeses as "Cheddar*
is of the hard curd. Eastward the land
comes more under the plow, Essex, Suf-
fL.lk, Norfolk and Lincoln being typical arable
counties. Lincoln possesses a large area
of "warp" land composed entirely of allu-

vial sediment, and this, of great fertility

for all purposes, is very largely given up to

the growth of potatoes. On the strong soils

of Essex and Suffolk the best English wheat
is grown, wheat being still a profitable crop
in this district ; while Suffolk and Norfolk
enjoy a great reputation for the growth
of high-class malting barley. These coun-
ties are still, though not to the same extent
as formerly, great centres of stall-feeding of

cattle. Welsh "Runts," Shorthorns. and
Aberdeen Angus stores are brought in and
rapidly fattened on the turnips drawn from
the arable land. Norfolk possesses a native
breed in the Red-Polled cattle, valuable for
both their flesh and their milk-producing
powers, and which are rapidly establishing a
reputation outside of England. In Suffolk
also is to be found a special breed of heavy
horse, the Suffolk Punch, a compact, thick-
set animal of great value for farm work. .All

the low-lying country forms a fine breeding
ground for horses, which is one of the staple
industries of the eastern counties. The
fen country indeed is the original home of
the typical English "great" horse, the Shire
horse, the most powerful animal of its

kind in the world, particularly adapted to
heavy work in cities. Bay, brown, and
black are the commonest colors, and the
feet and legs are heavily feathered with white
hair ; the breed probably owes its origin to

an influx of Flemish blood into the old Eng-
lish draught horse. Lincoln also possesses
the chief of the English long-wooled races
of sheep ; heavy, rapid-growing animals,
with a great fleece of long slightly lustrous
wool. The Lincolns have been exported in
large numbers to Australia, New Zealand
and the Argentine for crossing with the
Merino to yield a sheep equally valuable for
both mutton and wool.

Turning to the west again, Wales is a country
almost wholly in permanent grass ; dairying and
the raising of store cattle to be fattened in the
niidlands and cast of England being the prevail-
ing industries. The Welsh black cattle are good
milkers, and. in addition, have long been
esteemed, under the name of "Welsh Runts."
as hardy, thrifty grazing cattle, producing
beef of high quality. Like all mountainous
countries, Wales has a race of hill sheep, but
on the lower lands, and esnecially in tli'-

border counties, the "Shropshire" breed will
most commonly be seen. The Shropshire
sheep is a short-wooled. small-framed animal,
rather larger and hardier than a Southdown,
but otherwise fulfilling the same purposes, as
a symmetrical, rapidly growing sheep, pro-
ducing mutton of the highest quality upon
grass land and the lower hill pastures. On
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the Welsh borders also is to be found one of

the native breeds of hill ponies, very slightly

different from the two other breeds living upon
Exnioor and in the New Forest, but quite dis-

tinct from the Shetland ponies, which arc doubt-
less of Scandinavian origin.

Yorkshire provides perhaps the most varied
farming in England ; on the one hand there is

the rich warpland adjoining the I lumber, and
the elevated arable sheep-farming land of the
Wolds, then the highly-farmed general-purpose
land of the central plain which merges into the
upland sheep walks of the limestone count— in

the northeast. Horse breeding, stock raising

and dairying are the mainstays of Yorkshire
farming, and though no breeds of great note
are associated with Yorkshire, except the white
Yorkshire pigs and the Cleveland Bay Coach
liorse, it should not be forgotten that the origi-

nal home of the Shorthorn was just as much
the North Riding of Yorkshire as the Durham
Tecs-side, with which their name is always
associated.

In the Northern Counties generally may
be seen some of the best arable farming in

England; a four-course rotation is generally
followed, the foundation of the whole system
being a good crop of Swede turnips, part of
which are fed on the land to sheep, part
carted oflf for fattening stock in the yards.
Barley is the money-making crop in the
rotation, oats being the other cereal usually
grown. The typical cattle of all this district

are Shorthorns; in Cumberland, which is

more of a gracing country, they are of the
milking type, the beef strains predominating
in the eastern side. The sheep are the
Cheviot breed for the hill pastures, and the

Border Leicester, which was originally pro-
duced by crossing the Cheviots with Bake-
well's Leicester breed.

Scotland and Ireland.— Crossing tlie border
in the Lothians of Scotland will be found the

most hi.ghly-farmcd general-purpose arable land
in the British Isles. Here the management of
the land, the utilization of labor-saving ma-
chinery, anil the application of skill to inten-

sive cultivation, reach a higher pitch than
anywhere else in the world. The cropping
is much the same as that of the other north-
ern counties, but potatoes form the most
remunerative crop; in the famous Dunbar
district they arc often sold standing in the field

for £30 per acre.

The southwest of Scotland is preeminently
a grazing district; it is the home of two
of the most distinct breeds of cattle, the
Ayrshire, a typical dairy cow, yielding milk
particularly suited for cheesemaking, and
the Galloway, a polled black animal, char-
acterized by its great hardiness and the fine

quality of its beef. For generations the Gal-

loways, either pure, or in the well-known
"blue gray" cross, have been exported to be
fattened in the Midlands and east of England.
The more northern counties of Scotland
naturally, in the main, consist of grazin.g
land. They have their typical race of Hii^h-
land cattle and also carry the Scotch black-
faced sheen, both slowlv-maturing hardy
breeds, producing meat of high quality. The
eastern counties, particularly Aberdeen, show
some highly-farmed arable land, noted for

the magnitude and high quality of its turnip
crops, on which the cattle are stall-fed
through the winter. For this purpose another
race of cattle, now of cosmopolitan distribu-'
tion, has been evolved, the polled black Aber-
decn-.'\ngus, massive animals noted for their
rapid growth, symmetry, and quality of flesh.

Irish agriculture is of two classes; on
the one hand there exists, especially in the
west, a great number of small holdings,
worked entirely by the single family, pro-
ducing potatoes for home consumption and
a little oats for sale, in addition to the milk
or butter from a few cows on the rough graz-
in.g attached to the holding. The farming
of these peasant proprietors is naturallv of
a primitive character, but the efforts of the
Irish Co-operative Organization Society and
later of the Irish Board of Agriculture have,
during the last ten years, done much to
ameliorate the conditions under which they
arc working, particularly by the introduction of
co-operative creameries. The Irish peasant
farmer has quickly learnt to work on co-
operative principles, so that the movement to-
ward co-operation, which has been headed bv
Sir Horace Plunkett, has enormously improved
the character of Irish butter, a staple article in
the English market, and must have nearly
doubled the returns to the producer. On the
other hand, Ireland possesses large farms of the
richest grazing land on which are bred great
numbers of store cattle of the Shorthorn breed
for the English market, as well as light horses
of the best strain, wholly or nearly thorough-
bred. The high quality of the pastures give
these animals a foundation of bone and vigor
of constitution which iriakes them respond
freely to richer conditions in later life.

Science and Education.—.Any survey of Brit-
ish farming for the last century would be in-
complete if it did not take some account of the
scientific and intellectual resources which have
been at the service of the British farmer. Of
these the Rothamsted E.xperiments fonu tlic

main, practically the only, British contribution
to the world's stock of agricultural science.

The foundation of these field experiments
dates back to 184,3, in which year J. B. I.awcs,

a Hertfordshire landowner, obtained the co-
operation of J. H. Gilbert to carry out experi-
ments upon field crops upon his own estate.

This partnership in investigation lasted for

nearly sixty years, the continuity of the work
being secured by a Trust fotmded and endowed
by Lawes. The main feature of the Rothamsted
investigations has been field experiments
with the various farm crops, conducted on a
large scale and over a great period of time,

and to them the farming community owes
its knowledge of the principles of the nutri-

tion of our domesticated plants. Rotham-
sted was the forerunner of the many agri-

cultural experimental stations which have
been created in other countries ; the first

German Station at Mockern dates from 1852,

the first .'Kmerican station at Middletown,
Conn., having been founded in 1875. It is

noteworthy that though agricultural research

has in every country become the business of

the State. Rothamsted remains the only insti-

tution of its kind in the British Islands and
enjoys no assistance from public funds.
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From about the same period as the founda-
tion of the Rothamsted Experiments, dates the
establishment of the Royal Agricultural So-
ciety, which, by its institution of national

agricultural shows held year by year
in different parts of the country, has done
much to foster the improvement of English
live stock. For a long time also this society

hy its 'Journal,* by its appointment of con-
sulting scientific advisers, by undertaking
analyses for its members, was a great educa-
tional factor in the countr}% but the work of
the society in this direction has of late years
been largely taken over by other and more
widespread a.gencies, while the society has
no longer found fresh pioneer work to do
but has more and more confined its energies
to its annual show.

Agricultural education in Great Britain was
for a long time restricted to private enterprise,

the Royal .A-gricultural College at Cirenecster
being the first, and for a long time, the only
institution giving a systematic training in agri-

cultural science. Edinburgh was the first uni-

versity to give any instruction in agriculture,

until in i8go the allocation of certain excise

revenues for technical instruction enabled the

country generally to make a start with agricul-

tural education. The last decade has in conse-
quence seen the establishment of a number
of schools and colleges for agricultural in-

struction, so that at the present time prac-
tically the whole country is in touch with
some institution of secondary or university
type, which, as a rule, aims both at educa-
ting the future farmer and at providing
expert assistance for the current generation.

Summary.— From this brief survey it will

be seen that the characteristic feature of
British farming has been its individuality;

Whether this policy will continue to
answer in the face of the State-trained and
State-directed competition for the English
market of all the other agricultural commu-
nities, will be settled during the coming gen-
eration

; it may then turn out that the much
belauded "principle" of laissez faire is but a
cloak for lack of knowledge and slackness in

the governing class.

Bibliography.—'Annual Report' on the Agri-
cultural Returns, etc., in Great Britain. Board
of Agriculture (London 1906) ; '.-Agricultural
Statistics' for Ireland. Annual Report, Depart-
ment of Agriculture and Technical Instruction
(Dublin 1905) ; 'Report of the Roj'al Commis-
sion on Agriculture' (London 1897) ; 'Ireland:
Industrial and Agricultural'. Department of
Agriculture and Technical Instruction (Dublin
igo2) ; Prothero. 'Pioneers and Progress in
English Farming' (London 1888) ; Prothero,
'English Agriculture in the Reign of Queen
Victoria'. Journal Royal Agricultural Society,
England (1901, p. i) ; Caird, 'English Agricul-
ture in 1850 and 1851' (London 1852); Wal-
lace, 'Farm Live Stock of Great Britain' (Lon-
don 1893); Rew, 'British Live Stock in the
Nineteenth Century'. Trans. Highland and
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A. D. H.\Li.,

Director of the Rothamsted Agricultural
Station.

23. Great Britain—Fisheries. The great ex-
tent of seaboard in proportion to the area of
the United Kingdom combines with the wealth
of the surrounding seas in food fishes to render
the fisheries a very important branch of British
industry, as may be seen from the following
table compiled from the returns for 1904.
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west, throughout Great Britain, which may ac-

count in some measure, at least, for the great
disparity in fishing enterprise among the local

population on the respective coasts.

The British export trade in cured herrings
is very large, amounting to 2.543,873 barrels in

1904. Germany and Russia have long been the

chief customers. Notwithstanding that the
German import duty is 3s. per barrel, and the
Russian 13s. per barrel, the number of barrels

consigned to Germany in 1904 was 1,649,144,
valued at £1,656,921, and to Russia 526,050,
valued at £547,417, being together upwards of
four-fifths of the w^hole export. About 50 per
cent of the herrings landed in Germany are
sent over the frontier into Russia. The United
States took 57,291 barrels in 1904, valued at

£104,883, and that country is the principal im-
porter of pickled mackerel from the Irish fish-

eries.

Pilchards, which are taken only on the

south and southwest coast of England, find

their best market in Italy, which in 1904 took
18,381 hogsheads, valued at £53.953, out of a
total export of 19,272 hogsheads. It requires

from 560 to 600 lbs. of cured pilchards to fill

a hogshead.
It is a singular fact that, notwithstanding

the large export trade in fish from the United
Kingdom, amounting in 1904 to the total value

coast, which line passes within parts of some of
the prohibited areas, such as the Moray Firth,

the jurisdiction of British courts cannot apply
to foreign trawlers working in such areas, pro-
vided they keep outside the three-mile limit.

Consequently, fish may be and are taken by
foreign trawlers upon ground closed to British
trawlers by the act of their own legislature

;

and such fish may be landed in British ports to

the natural indignation of those fishermen upon
whom the prohibition is effective. Meanwhile,
disinterested scientific opinion remains sharply
divided upon the question whether the protec-
tion of these areas has any appreciable effect

upon the general stock of fish in the adjacent
seas, though it is undoubtedly in favor of the
line fishermen, to whom the prohibition does
not apply.

The fish taken by trawl and line are tech-
nically divided into round and flat fish; the
principal round fish being haddock, cod, ling,

whitings, saithe, torsk, conger eels, gurnards,
catfish, anglers and hake ; the princinal flat fish

being flounders, plaice, brill, halibut, soles,

lemon soles, turbot. The English and Irish
fishery returns do not show the amount of the
total catch of these fish taken by trawl and line
respectively, but the proportion in Scottish
waters is indicated in the following table for
1904:
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sels for bait. . . Now (1883) active and
powerful vessels, propelled by steam, and tbus

more or less independent of weather, manned
by a captain responsible to owners or their

manager, a crew bound together only by disQi-

pline and pay, and whose tishine apparatus re-

quired no bait, appeared on the field. . . .

Capitalists took up the question, and fitted out

powerful ships in both England and Scotland,

and sent them into Scottish waters, so that

liners met with most formidable rivals." *

The stern realities of their calling have im-

parted a gravity of demeanor upon the class of

sea fishermen on all parts of tlie coast; statis-

tics, were it possible to obtain them, would
probablv reveal them as among the most
orderly' and law-abiding of the community.

Among the fish-wives of Xewhaven and
Musselburgh is preserved almost, if not quite,

the sole survival of national costume. The
short, heavy-pleated, dark skirt, the woollen

hose and serviceable shoes, the striped "bed-

gown" or blouse, and the thick pilot coat arc

probably identical in form and material w-ith

those which Queen Mary may have seen on
landing at Leith in August 1561. In those

days, and for long afterward, the fish-wives

used to trudge up to Edinburgh market, with

the heavy "creel" on their backs supported by

the leathern band across the forehead. They
come up by cheap trains nowadays, but their

presence in'the streets in their picturesque dress

and archaic equipment affords a w-clcome note

of local color in the monotonous uniformity of

a modern metropolis.
Notwithstanding this severe competition, the

line-fisher's industry continues to be fairly re-

munerative. In the "Official Report' of the

International Fisheries Exhibition, 1884, the

late W. Spencer Walpole, Inspector of Fish-

eries, combated the idea that the average fish-

erman's lot is harder or his earnings smaller

than that of agricultural laborers. "I do not

lliink," said he. "that anyone who has any

acquaintance with the fishing community will

endorse that statement. If you examine an

ordinary fisherman's dress, you will find it

warmer and more costly than the laborer's

he consumes a larger proportion

of animal food than the laborer. . . . You
will find rows of cottages not merely occupied,

but owned, by fishermen, built or purchased

out of the profits of the fisheries.

Many of them own their own nets and lines,

and some of them have a share in the boats

in which they sail. . . . Many of the mas-
ters are boat owners, with ^250 to £1.500 of

capital, who have begun their lives as ordinary

fishermen." If steam has invaded the indus-

try of local fishermen on the one hand, it has

extended his- opportunities on the other by

giving him access to more distant markets.

Commercially the salmon fisheries of the

United Kingdom are of considerable value, but

the nature of that industry is not such as to

afltect the character of the population in dif-

ferent localities in such a marked manner as

do the seafisheries. Some idea of the extent

of the fishery may be had from the consign-

ments of fresh salmon to Billingsgate (Lon-

• • The Resources of the Sea,' by Prof. Mackin-
tosh (1899).

dOn ) market. These have averaged annually
during the eight seasons, iBpCcipcj

;

English and Welsh i,435 boxes
Scottish >3,*'7
Irish 4,363 *'

Total average >3,8l4 boxes

Each of these boxes weigh about one hun-
dredweight.
There remains to be noticed the institution

in British water of a new branch of the fish-

ing industry, technically, so called, although
the object of pursuit is not a fish, but a mam-
mal. Previous to the invention some twenty
years ago of the bomb-harpoon, the mighty
rorqual or finner whale, whicli abounds in the

North Atlantic, was too powerful a quarry for

whalers to attack. Now, however, steam whal-
ers armed with this formidable artillery, arc
sent regularly in pursuit of rorqual, and dur-
ing the present century three whale fisheries

have been established by Norwegian companies
in the Shetland Islands.
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Herbert Ei'stace Maxwell,
Lord Lieutenant of lVigtov.'nsliire; President
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etc.

24. Great Britain— The Mining Industry.

When it is considered that mining enterprise in

Great Britain and Ireland accounts, at the pres-

ent time for the employment of no less than

974.634 persons directly engaged in the produc-

tion of 249,021,651 tons of minerals estimated to

be worth, at the mines and quarries from which
they are drawn, the sum of £97,477.639. the

vastncss of the industry, and its effect on the

economic life of the country will perhaps be

more fully realized than by the recital of de-

tailed descriptions of the various branches of

mining. Indeed it may be said that the wealth

of Britain is mainly due to the unique position,

mineralogically, that it occupies relatively to

otlier nations; for no country contains, propor-

tionately to its area, so great or so varied a store

of mineral wealth.

Mining in the United Kingdom is usttally

treated as coming within one of two categories,*

viz.:' metalliferous mines, and" those which

are governed by the Coal Mines Regula-

tion Act, the latter comprising chiefly coal and

stratified ironstone mines, and being by far the

* For reference see end of article.
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most extensive and important section, though a

development of later growth, having expanded
through seven centuries to what, as judged by
some, is believed to be its zenith.

Of the metalliferous deposits ^ mined in the
United Kingdom, the most important are, and
have alwa3's been, the ores of tin, copper, lead
and iron. Native silver has never been worked,
and it is doubtful whether it occurs in Britain
or Ireland, although Strabo writing about 19
AD. mentions silver as well as gold as being
among its products.* Tacitus also makes refer-
ence to it indirectly." Gold is very sparsely dis-

seminated, occurring in mineral veins, found
chiefly in Merionethshire" (North Wales),
Lanarkshire (Leadhills, Scotland) and Corn-
wall : and in some alluvial deposits in Suther-
landshire (Scotland) and Wicklow (Ireland).

Probably the earliest mining on commercial

FtG. 1 SHEWING THE FLUCTUATIONS IN THE PRICES OF COPPER,

LEAD, TIN AND ZINC IN THE LONDON MARKET FOR EACH
YEAR Since 1373.
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lines in Britain was that of tin. The <^cassi-

terides," ' whence the Phoenicians obtained their

British tin, were, in all probability what are
now known as Scilly. the Channel Islands, and.
more particularly, Cornwall. The industry is

and always has been restricted to Cornwall and,
to a very small extent, to the contiguous part
of Devon, and as early as 60 B.C. we find Dio-
dorous Siculus describing the tin trade of these
parts. In the early years of the 19th century
Cl8i7) Cornwall was the chief source of produc-
tion of the world's supply of tin. now it stands
fifth on the list of tin producing countries, con-
tributing only 4.7 per cent of the total produc-
tion.

What has been written of tin is also largely
true of copper. Carew' said, writing about 1600,
that he could not find that it was being profitably
"worked in the west of England, yet nearly two
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centuries later, the production' (during the

dicennial period 1766-1775) was abnormally
large, and as late as 1888 we find no less an
authority than the late Mr. D. C. Davies"
stating that for their size tlie British Islands

constitute the greatest copper producing country
of the world, but the production has greatly
dwindled since the time he wrote. Cornwall and
Anglesea are the chief copper bearing districts

in the kingdom, and very remarkable profits

have, in times past, been derived from some of

the mines."

The production of lead far exceeds that of

tin and copper," and as in the case of tin and
copper, signs of a revival are not wanting, still,

it is very doubtful whether this branch of mining
in the United Kingdom will in the near future
attain to a similar state of prosperity as that

experienced about the year 1877. Lead mining

FIG. 2 SHEWING THE FLUCTUATIONS IN THE PRICES OF COAL
AND IRON FOR EACH YEAR SINCE 1873

yOTE: Thethick tines skew the hi/jhesl fn^cex ai.A the thin lines the average prieei

in these islands is of considerable antiquity;

we know that lead ore was mined in Shropshire
in the days of the Emperor Hadrian from the

fact that "pigs" of lead were some years ago
discovered in the refuse heaps of the Roman
gravel mines in that county, one of which is

preserved in the Geological Museum in Jr rmyn
street. It may be mentioned of this district

that, though possibly the smallest mineralized
area in Europe, it was believed by so great an
authority as the late Sir Roderick ^lurchison" to

be probably unequalled for its size, in point of
wealth in lead ore.

In Shropshire, North Wales, Cornwall, Isle

of Man and the Pennine Chain are situate the
chief lead mining areas of the kin.gdom. Lead
mining in general, however, is not being very
profitably conducted at the present time in the
United Kingdom. Though far from being ex-
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hausted, except in few instances, the mineral
veins are not of such a chiracter as to allow
of their being as clieaply exploited as the richer
deposits of Spain. Australia, and some other
extensive lead-producing countries. As these
more bountiful districts become exhausted, pros-
perity will return to British lead mining.

Fig. I shows diagrammatically the fluctua-
tions in the prices of copper, lead and zinc in the
London market for each year since 1873 to 1904
inclusive.

The iron ore deposits of Great Britain" are
of two kinds, viz., stratified iron ore— the
mines of which come under the control of the
Coal Mines Regulation Act and the "mass" and
"veined" deposits of hrcmatite which come within
the jurisdiction of the iletalliferous Mines Act.
Cumberland and Xortli Lancashire which yield
an output of nearly one and a half million tons,
are the source of the famous red haematite
which chiefly occurs in the form of huge irreg-
ular masses in the carboniferous limestone and
is the richest iron ore of the country, yielding

THE WORLDS PKODITIIOX OE COAL
IX METRIC TOXS
188j U90 l^OS 1900

Fig.

on the average over 50 per cent of metal. Work-
ing one of these masses is probably the most
extensive iron mine in the world— tlie llod-

barrow mine.'" The other orincioal iron pro-

ducing districts are Cleveland (X. Yorkshire),
which accounts for nearly five and three-quarter

million tons annually, Lincohislurc, Northamp-
tonshire and Leicestershire together supplying
over four and a half million tons, the total pro-

duction being nearly fourteen million tons an-
nually, valued at over three million sterling."

The Cleveland clay ironstone (carbonate of
iron) is chiefly worked from a bed about 10

feet thick, in the Middle Lias, containing on
the average about 30 per cent of iron. The ore
from Lincolnshire, Northamptonshire and
Leicestershire is derived from ooen workings
in a bed of brown iron ore in the Inferior Oolite,

and averages about ,?3 per cent of metal. The
Scottish ore and that from North Staffordshire
is largely worked from the Black Band iron-
stones (carbonate of iron) in conjunction with
the coal in the collieries of tliosc districts and
varies considerably in richness of metal." Fig.

2 is a graphic representation of the fluctuations

in the price of coal and iron (London market)
for each year since 1873 up to last year.

A description of British mining would be
incomplete without some reference to the pro-
duction of slates," as in no country are there
yielded slates of a quality equal to those of
North Wales. The mines proper are mostly in

Merionethsliire. whereas tlie quarries are worked
in Carnarvonshire, tlie Pcnryhn quarry, near
Ban.ETOr, being the largest open working in the
world, the underground workings of the Oakley
Slate Quarry Company, Ltd., at Festiniog,

Merionethshire, being the most extensive slate

mine. The output of finished products from the

individual mines and quarries constitutes only
a part of what is drawn from the workings, it

being calculated that there is a loss of about
two-thirds in tlio "dressing" (cutting and shap-
ing) of the slates.

Fig. 4.

No description is given in this review of the
production of building and other stones derived
chiefly from quarries, as space does not permit
of allusion to other than the more purely

mining part of this subject.

The chief sources of the mineral wealth of
the United Kingdom is in the coal and iron

deposits. Of the latter mention has already

been made. The former far outweighs in im-

portance ail other branches of mining classed

together.

Until the year 1899 the United Kingdom
was the largest producer of coal in the world
(see Fi.g. 3) ; it now stands second, the United
States having outstripped it in the race for

supremacy in this respect.

When coal first came to be worked in this

country as a merchantable article, authorities are

not agreed. It may liavc been worked in a
desultory and uncertain fashion in very remote
times, but the first substantial mention of coal
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mining is tliat contained in the records of Holy-
rood and Newbattle Abbeys,'" in which it is

shown that coal was dug on the south shore
of the Firth of Forth in Scotland about
1200 A.D. ; further, we know that coal was im-
ported into London from Xewcastle about 1257.

Indeed, Xovacastrians may justly claim the
banks of tiie Tyne as nursery of the coal trade,
and to the present day the inhabitants have more
than maintained their heritage of skill and fore-
sight, for there is no field in which the mining
mdustry rejoices in better management, both in

respect of the mining operations themselves and
in the conduct of labor affairs, than the Great
Xorthern coal field. The systems of "joint com-
mittees" of representatives of owners and men,
and the respective associations of mine owners
and of the workmen in Northumberland and
Durham constitute a pattern to be studied and
an example to be followed by every other min-
ing district wherever it may be, conducing, as
they have done in an eminent degree, to the
equitable conduct of the trade and the har-
monious relations existing between employers
and workmen.

There is, perhaps, no trade, excepting the
iron-making industry, more subject to variations
of prosperity and depression than coal mining.
It is often remarked that it is the first to prog-
nosticate a cycle of general depression and the
last to recover therefrom. Be that as it may,
the words of the old chronicler" have a strangely
modern ring about them, when read in the
light of recent experience. "Many thousands
of people," he remarks, "are imployed in tliis

trade of coales ; many live by working of them
in the pits : many live by conveying them in
wagons and waines to the river Tine : many
men are employed in conveying coales in keeles
from the stathes aboard the ships ; one coal
merchant implo\-eth five hundred or a thousand
in his works of coals : yet for all his labour, care
and cost, can scarce live by his trade. * * *

Xaj', many of them hath consumed and spent
great estates and dyed beggars." The con-
clusion of the whole matter appeared to him
to be that "their Collieries is wasted and their
monies is consumed ; this is the uncertainty of
mines— a great charge, the profit uncertain."

It is not proposed to follow the history of
development of the coal trade in detail. The
rate of this expansion and how it has been
affected by various improvements in mining and
facilities of transport are marked in the accom-
panying diagram. Fig. 4."

One of the most remarkable characteristics
of the carbonaceous deposits of this kingdom
other than the number of the separate fields and
their extensive area is the great variety in the
fuel itself. The coal fields may be divided into
groups as follows

:

I. ExGLiSH Co.\L Fields.

Midland Grouf.— Ci) Xorth Staffordshire;
(2) South Staffordshire; (3) Leicestershire;

(4) Warwickshire.
North Midland Group.— (i) Yorkshire;

(2) Derbyshire and X'ottinghamshire.
Great Northern Grouf.— (l) Durham and

Xorthumberland; (2) Cumberland.
Xorthzcestern Grouf.— (i) Lancashire and

East Cheshire; (2) Coalbrookdale (or Shrop-
shire) ; (3) Forest of Wyre.

Western Group.— (i) Bristol and Somerset-
shire; (2) Forest of Dean.

II. Welsh Co.vl Fields.

(i) South Wales; (2) Denbighshire and
Flintshire.

III. Scottish Coal Fields.

(i) The Clyde basin; (2) Midlothian and
Haddingtonshire; (3) Fifeshire; (4; Ayrshire;
(S) Lesmahagow; (.6) Canonbie.

IV. Irish Co.\l Fields.

(i) Xorthern Group; (2) Southern Group.
These are of small importance and little worked.

The thickness of the seams worked in the
fields varies from ir or 12 inches to 30 feet,

but the latter is restricted to South Stafford-
shire; this seam and the thick coal of Warwick-
shire being quite exceptionable. Cannel coal in

Scotland has been worked, in some instar.ccs,

when only six inches thick.

The variation in the character and quality
of the coals within the different fields tliem-
selvcs is remarkable ; for instance, first class
coking coal is mined near the banks of the
Tyne, yet only a few miles east of Xewcastle
the world-famed Wallsend household coal is

produced, and by far the greater part of the
X'orthumbrian output is exported as steam
coal. Again, coke unrivalled in quality, is made
from the coal mined in the western and soutl:-

western part of Durham, whereas good gas
and very superior house coal is raised from the
collieries situate in the central and eastern part of

the same county." The principal steam coal-pro-
ducing areas, other than Xorthumberland, are
South Wales (pre-eminently), and parts of the
Scottish fields— notably that of Fifeshire —
to some extent Lancashire, Xorth Staffordshire
and Yorkshire; the other fields chiefly supplying
manufacturing, iron smelting, gas and coking
coals. Of all the districts, the variation in

character of coal is most marked in the great
South Wales field, the seams in Monmouth-
shire being bituminous, but toward the south-
west they become less and less so, until in
central Glamorganshire the fuel mined is tlie

world-renowned smokeless steam coal so much
in request by the navies of this and otlier

nations, and toward the northwest (Carmarthen-
shire) the seams pass into anthracite.^
A factor that must largely affect the future

commercial prosperity of the country, indeed
is vital to it— is the duration of its iron and
coal supplies. The stores of iron ore, owing to
the nature of the deposits, cannot be estimated
with the same degree of accuracy as is possible
in the case of coal, but it mav be saf?ly
prophesied that their exhaustion will long pre-
cede that of coal. Working on the figures
arrived at by the late Royal Commission on
Coal Supplies, the time which would be taken
to exhaust the coal fields at the present r?.te

of output may be taken as about 600 year- ;'

whether the present rate of output will be l ig
maintained is, however, somewhat doubtful. For
the last 30 years, the average increase in the
output has been 2'/, per cent per annum, and
that of exports (including bunkers) .''1 per
cent per annum, but it is highly improbable,
owing to physical reasons, that these rates of
increase will be long continued. ?o--ic districts.



GREAT BRITAIN — THE MINING INDUSTRY

indeed, have already attained their maximum,
and decadence lias set in. as for instance in the

"exposed" part of the South Stafford coal field.

The developments in the new coal fields will

possibly increase the total output for some
years, but the Royal Commission, just alluded

to. "look forward to a time, not far distant,

when the rate of increase of output will be

slower, to be followed by a period of stationary

output, and then a gradual decline.** Nor do
tlicy hold out any hope that the resources may
be husbanded by the utilization of any other

source of power; they are convinced "that coal

is the only reliable source of power and that

there is no real substitute, though there are

some sources which may slightly relieve the

demand for coal."
^

^ Tliose fibres are derived from the * Mines and
Ouarries Statistics.' published annually in four parts
6"y the Home Oltice as a Blue Hook, comprising Dis-

trict Statistics, Part I; Labor, Part II; Output, Part
III; Colonial and Foreign Statistics, Part IV.

* Final ' Report ' of the Royal Commission on Coal
Sui>p]ies. This commission was appointed in 1903, and
published its final report in 1905.

3 The limited extent of metal mining is evidenced
by the fact that only 29.504 persons were employed
during the year 1904 in producing 3,246,336 tons of

metalliferous minerals, ride Part IV. of ' Mines and
Quprries Statistics/

* Book IV., Cap. 279. Clearly some process of ex-

traction of silver from rick silver-lead ore (galena)
must have been in vogue.

'' In the life of his father-in-law
—

* Vita Agricolx.*

Agricota in an oration to his soldiers before the battle,

near the Grampians (84 A.n.) exclaims: "Fcrt Britan-
nia atirum et argcntiim ct alia mctalla, pretum vie-

torits.

"

" ' The occurrence of gold in Great Britain^ and
Ireland,' by J. Malcolm Alaclarcn, B.Sc, F.G.S., in

the 'Transactions' of the Institution of Mining Fngi-
neers, vol. xxv., pp. 435-508. Hence, " cassitcritc,"

or oxide of tin, the commonest ore of that metal.
' Tin Deposits of the World.' by Sydney F.iwns,

F.G.S. For a clear statement of the present position

of Cornish tin mining, the articles which appeared
in the Engineering Supplement of the ' Times ' (Sept.

2;, Oct. 18, 1905) should be consulted. Tin mining,
in the strict sense of the term, probably dates
from the nth century, before that time the whole
of the tin being derived from "Stream Works." In
1S84 the British output of tin ore amountetl to 15,117
tons of tin ore (black tin), worth about £40 a ton;
the produce has year by year decreased, until during
1904 the output was only 6,742 tons, worth about £72
a ton. The price has been steadily rising, \vith occa-

sional fluctuations, during 1905-06, tin being dearer
now than ever recorded in the history of the world,
and many old mines are being reopened in Cornwall.

* Carcw, Richard, of Antoine. * Survey of Cornwall.*

•William Prycc in his * Mineralogia Cornnbiensis '

gives the output as 264.273 tons of copper ore during
this period, averaging in price £6.14.6 per ton.

*° ' A Treatise on Metalliferous Mines and Mining,'
p. 1 25. Davios instances the fact, drawing his infor-

mation from Hunt's ' Mineral Statistics of Great Britain
and Ireland,' that in the year 1877 there were loi

copper mines at work in the kingdom, producing an
aggregate of 79.252 tons of ore. valued at £3 1 7, 1 86
7.7d; of these mines 65 were in Cornwall. The out-

put of copper ore (and copper precipitate) during the
year 1904 was only 5,465 tons, valued at the mines at

£17,952.
^' Pennant's * Tour in North Wales.* The Parys

Mine, in the northern corner of .*\nglesea. worked for
a long time and in a century and a quarter returned
profits estimated at over £7.000,000. The copr>er at
present derived from the mines in this district is ob-
tained by precipitation of the copper in the waters
pumped from the mines.
"The output of lead ore for 1877 was 80,850 tons,

valued at £1,123,952, whereas during 1904 it amounted
to but 25,797 tons, valued at £206.238, to which
should be added 36 tons of so-called silver ore. valued
at £ 1,782. \'idc ' Mines and Ouarries Statistics.'

'^ Sir Roderick Murchison. F.R.S.. director of the
Geological Survey of Great Britain. * The Silurian Sys-
tem ' (1839, p. 282). He says, "we shall find there

arc few tracts of given extent in any part of the
world which are veined to a greater extent."

>* ' The Iron Ores of Great Britain and Ireland,'
by J. 1). Kendall, F.G.S., affords much reliable and
valuable information on this subject.

'-The outjmt of ore from this mine during 1904
was 49*^.637 tons.

>" The figures of 1904 give a total production from
all classes of mines and quarries of 13,774.282 tons,
valued at £3,125,814. * Mines and Quarries Statis-

tics.'
" The output of the various kinds of ore may be

roughly proportioned as follows: Clay ironstone, 42
per cent of the output; black band, 12 per cent;
hxmatite (red), 11 per cent; brown ore, 29 per cent.

'^ The total production of slates during 1904 was
563,170 tons, valued at .£1,678.726. Of this 427.730
tons were contributed by North Wales, in the propor-
tion, roughly spe.iking. of three-fifths from open work-
ings and two-lifths from mines. The Oakley Coy's
mines alone produced 49,192 tons.

*" For an exhaustive and admirable history of coal

mining in Great Britain, the reader cannot be re-

ferred to a more interesting and accurate record than
the 'Annals of Coal Mining and the Coal Trade' (2

vols.) by R. L. Galloway.
^" Grey, ' Chorographia, or a Sun-cy of Ncwcastlc-

upon-Tinc' published 1649.
" After J. B. Simpson, M.I.C.E., vide. Address on

the * Rise and Progress of Coal Mining (1896), the

diagram has been further extended and brought up to

date thus:
Long tons,

2,240 lbs.

In the year 1660, it was estimated by
the Roval Commission on coal (re[)orted

1871) that the output of coal was 2,148,000
.'\nd that in 1770 it had risen but little,

being but 2,612,000
Between 1770 and 1750, however, steam

was applied to draining mines, and gun-
|iowder came to be used at underground
operations, so that it was estimated that
by 17:10 the output had advanced consid-
ably, being for that year 4,773,828

Later steam was applied to hoisting the
coal up the shafts, and between 1760 and
iScio the development of the canal svstcm
took place, which gave a great impetus to

the trade. So that for 1880 the output
had increased to 10,080,300

In 1803 coal came to be used for the
manufacture of gas, and in ^ 1815 the
safcty-Ianip was invented, which would
further assist coal mining. Mr. Samuel
.Salt com[>uted the output for 1816 to be... 27,020,115

For 1845 Mr. J. R. McCullock puts
the output at - . 34,600,000

The introduction of steam in naviga-
tion and the development of the railway
system took place shortly before and
about this time.

The(i87i) Royal Commission on Coal,

sometimes called the Argyll Commmission,
the Duke of Arg\'Il being its chairman.
calculated that in i8«;5, the outnut had
risen to the considerable figure of 64,307,000

The first year of which we have official returns is

i860. The following figures show the increase:
i860 84.042,698
1865 98,150.587
1870 112,875,575
1 880 1 46,969,409
i8go 181,614,288
1900 227,084,871
1905 236,111.150

" Professor Hull's 'Coal Fields of Great Britain*

(sixth edition) should be consulted by the reader in-

terested in further pursuing this subject.
2' The extent to which the different fields contribute

to the total production may be roughly proportioned
as follows:

Million
Tons.

c .t J ( Fast Scotland 17J4Scotland -J^y^gt Scotland
Northumberland and Durham s^%
Yorkshire and Lincolnshire 30

T- 1 J ) North and East Lancashire ii\4
England

\ Mj^nand 30
Staffordshire 14K
Southern District 13

,,. , I Liverpool and North Wales 15?^
^Vales {south Wales
Ireland under i/ioth

=* The annual output of anthracite is nearly 3.000,000
tons, practically derived entirely from this region.
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-^ * Reports' of Royal Commission on Coal Supplies.
Final Report 1905. The Commissioners computed that
there were yet remaining to be worked in the *' proved "

coal fields adopting 4,000 feet as the limit of practical

depth in working and i foot as the minimum workable
thickness, an az'ailable quantity of coal equal to

100,914,668,167 tons, and that the quantity supposed
to exist outside the "proved" areas, i.e., in the "con-
cealed " fields, would amount to 39.4S3.000.000 tons.

In calculating the period of duration there has not
been taken into consideration the coal existent at a
de|.»th below the 4,000 feet limit, which in the
" proved " coal fields alone is placed at 5,239,433,980
tons.

R. A. S. Redmayne,
Professor of Mining in the University of Bir-

mingham: Member of Council, Institute of
Mining Engineers; Member of American
Institute of Mining Engineers; Institute of
Mining and Metallurgy ; etc.

25 (a). Great Britain—The Industrial Revo-
lution. Between the years 1770 and 1840 England
became the worI<shop of the world. She
changed radically in character; from an agricul-

tural nation she became primarily a manufac-
turing one. She became dependent for her raw
materials on foreign nations and on markets
abroad for the sale of her goods. Her interna-
tional position, therefore, was vastly affected
and her prosperity became dependent on the
state of trade. No less remarkable was the
change in the relations of persons. A new
middle class of manufacturers arose and the
moneyed interest permanently overtopped the
landed interest in social importance. Alongside
of the einploying class grew up the class of
factor}- hands, and the business relations of the
two classes had to be settled afresh and not
without considerable friction. The industrial
revolution involved, therefore, industrial recon-
struction with all the disintegration and suffer-

ing that drastic reconstruction always causes.

Not more striking than the alteration in the
character of English industry and in English
social relations was the remarkable shifting

which took place of centres of importance, for

suddenly the North sprang into prominence and
the South correspondingly declined. In this

new industrial region huge masses of people
were congregated on certain spots, and the
problem of the large towns arose, with all the
sanitary housing and other questions connected
therewith.

Then came the problem of feeding these

agglomerations of people and of getting rid of

the goods they made, which questions were
answered by the great revolution in the means
of transport and the changes in the English
fiscal system.

The industrial revolution is generally dated
from the coming of machinery and is usually

connected with the invention by Arkwright of a

cotton-spinning machine in 1775 which was
worked bv water. It was the application of
mechanical power to industry that constituted

the novelty, for it was the invention of a sub-

stitute for man himself.

But events had been preparing for more
than half a century for the introduction of

manufacturing on a large scale in England. In-

ventors had always been numerous, but the con-

ditions were present .-'bout 1770 which enabled
an inventor to bring his ideas to a successful

issue. In the first niace there was in the

England of that time an abundance of capital,

owing to the development of the banking system,

so that an enterprising man could get money to

try experiments. Arkwright's machine is said

to have cost £12,000 before it was perfected.

Then, too, there was every prospect of large

sales without which machine production would
have been unnecessary. England's markets
were developing steadily in the iSth century
both at home and abroad. At home the revolu-

tion caused bv smelting iron with coal had given
rise to canals to transport the fuel and the

result was a general quickening of intercom-
munications. New centres rose up and a greater

demand for .goods was created. The export of

English goods was steadily rising in value and
there was every chance of increasing the sales

if goods were cheaper. Moreover in the l8th

century the capitalist employer had becom.e

prominent. There was, therefore, a class of men
trained to production on a large scale. The
old mercantile companies with their rules as to

limited sales had lost their power to dictate as

to quantities and prices and there was no hin-

drance on that side to the enterprising man.
Yet although these forces were all making

for a great change in the methods of industry

the England of 1760 was an agricultural coun-
try. The leading branch of trade was cloth

;

cotton goods and muslins were imported from
India and re-exported ; fine cotton goods could
not be made in England as the warp was too

weak and linen had to be used. The iron trade

had been threatened with extinction owing to

the lack of timber and was only just beginning
to revive when coal could be utilized for smelt-

ing owing to the invention of the Darbys about
1740; but much remained to be done, an-^ it was
not until Cort's invention of a means of pud-
dling iron in 1784 that the iron trade made
great advances.

In 1760 the Duke of Bridgwater was cutting

the first canal and the turnpike roads were
beginnin.g to facilitate internal travel.

The majority of the work-people were either

small manufacturers who bought the wool, wove
it, and disposed of the cloth themselves, or
w-orked on commission for some big dealer.

Nearly all of them had a by-employment in the

shape of a small farm, while the women and
children practically all over England were em-
ployed in spinning or carding. The incomes of

the day were family earnings. As English cloth

had almost a monopoly value the demand was
steady; England grew the bulk of her own wool
and was not mainlj' dependent on importation
from abroad. The characteristic of the whole
period was stability. If the orders for cloth fell

off then the man had his bit of farm to fall

back on— the one helped the other. Agriculture
was not divorced from industry nor the work-
man from country employment, nor was there
any marked distinction between town and
country. It is probable that according to our
notions the life was sordid and the standard of
comfort low, and there is no reason to think that

the parents were the easiest of taskmasters for
^

the children. But the problem of the unem-
ployed w-as absent, and the domestic workmen
at all events decidedly preferred the life to that

of the factory.

When machinery came it was curiously
enough first of all applied to the languishing
trade of cotton. The reason seems to have been
that the supply of raw cotton was unlimited.
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while England was alrcaily on the verge of a

wool famine. Sheep growing had not been
started in Australia and there was no reason

to anticipate that even if machinery came in the

output could be largely increased. Moreover
wool being more brittle than cotton it was found
at first very difficult to adjust it to the strain

of the machine without cor.stant breakages.

Hence wool is affected by machinery much later

than cotton. Arkwright, a barber, revolution-

ized the cotton trade by his water frame, pat-

ented in 1775, whicli spun a yarn firm enough
for the warp. Crompton followed this up by
inventing the mule in 1775 which created the
muslin trade ; and Cartwright, a clergyman,
brought out the ppwer loom for weaving which
was first used in 1801. Power spinning in the

woollen trade did not become general till the

first decade of tlie 19th century.

The effect of the cotton machines was to

create a new trade. The great manufacturing
centres had hitherto been Norwich and Devizes,
but the new machinery needed water power, and
hence the trade settled in the North in country
districts where water was available. The first

machines were small and simple and were made
of wood and necessitated a good deal of bend-
ing over by grown-up persons but could easily

be worked by children, but such labor was
difficult to obtain in the country in large quan-
tities, hence the massing of pauper children in

these factories. There seem to have been grave
abuses in the system and a new era was inaug-

urated by Sir Roliert Peel's Hcaltli and Morals
of Apprentices Act of 1802 which limited the

working hours of apprentices to 12 per day.

The pro1)lem, however, was altered when
steam came in owing to Watt's invention. It was
only substituted gradually for water power, com-
ing in more and more after 1S15 and becoming
the prevalent type altogether in 1840. The im-
portant thing now was ro longer water but
coal, and to get coal the factories had to settle

in the great centres where coal could easily be
brought by canal, as the cost of dragging it

over country roads was prohibitive for cheap
production. Hence we get a second great

migration of industry to the towns near the

coal fields. Here child labor was readily avail-

able, and a new Act had to be passed in 1819 to

meet the case of children who were not appren-
tices. As steam became more rc'^ularly applied

the machinery got more complicated and less

suitable for children of tender years, and there

was a tendency to discontinue them in certain

branches. They were still retained in the o'd

water mills and the Factory Acts were never
really effective till the invention of the govern-
ment factory inspector in 18.^3.

There were practically no people dispossessed

by machinery in the cotton trade; instead there

were increasing opportunities of employment,
but other trades suffered. Tlie demand for bnth
light woollen and linen goods fell off as cotton

was substituted. Still the weavers prospered.

They continued to work up the yai'n in tlicir

own homes, and it was not until the dislocation

of trade brought about by the Napoleonic wars
that they fell upon evil davs. Gradually ma-
chinerj' was applied to weaving, and the race of
hand-loom weavers died out amid great
privations.

It was when machinery was applied to wool,
that the real social upheaval came. It destroyed

the by-employment of spinning throughout
the whole of the country districts, and an elabo-
rate system of relief from the rates had to be
devised to assist people over the crisis. This
pauperized the whole of the south of England
and degraded the agricultural laborers as a class.

Tlie radical change in English life came from
the fact that the factory system destroyed the
old stability. A man had to follow his work to

the towns and lost his little farm. Even when
the factories were situated in the country he had
to work regularly and could not take time off

to attend to the garden as he could when work-
ing for himself. The resularity of the life, the

tyranny of tlio factory bell, and the loss of inde-

pendence were the things of which the worker
most complained. The early factories, situated

as t'.icy were in the country districts, laid the

workmen open to an appalling system of pay-

ment in kind called "truck," an evil only

gradually remedied by a series of Acts of

Parliament beginning in 1831.

But more important than his dependence on
his treat:r..?nt by the master was the dependence
of the wfrkman on the state of trade. The
sufferings during the Industrial Revolution in

En-dand were especially violent owing to the

Continental System of Napoleon which shut out
En.flisli roods from Europe except by smuggling
between 1S06-1812, and which was followed by
the rupture with the United States, which cut

off another very important market. After the

peace of 1815 the utter exhaustion of the conti-

nent made Europe a bad customer, and England,
equipped as she now was for production in bulk,

suffered accordingly. The coming of machinery
would have been a difficult time for any country,

but the troubles were enormously aggravated
owing to the fluctuations of trade and the

depression after the war. English exports de-

creased in value between 1815 and 1825, and only

began to recover about 18.15. and to make a

rapid advance in i8-(0. Nevertheless the increase

in trade when compared with that of 1750 was
enormous.

The exports in 1750 were valued at

£12.690.087, in 1800 they were £,'!4.38i,6i7, in

1840, f 1 16,479,678. The imports in 1750 were
i7,772,030. in 1800. £28,257.781, in 184O,

£67,432,964-

The growth in the import of raw cotton is

very striking. In 1751, 2.976,610 pounds were im-

ported, in 1815, 99,306,343, in 1830, 259.856.000.

The imnort of wool could nnt expand till

the Australian wool became available. In 1800

the number of pounds imported was 8,600.000,

in 1840, 49.436.000, in 1857, 127,390,000.

Then the English fiscal system had to be
overhauled to get in cheap raw material, at-d t'-?

.agitation of the manufacturers was successful

in bringing about the free trade era.

During the 19th century the English Parlia-

ment has been mainly occupied in readjust!:-?

the relations of employers and employed, in

facilitating the growth of a manufacturing state,

and in abandoning the system which was made
for an agricultural state; while no attempt has

been made to preserve any balance between agri-

cultr'-c and industry.

The result of the industrial revolution in

En-land was. to use the words of an iSth

century writer, "to remove multitudes of people



GREAT BRITAIN — THE INDUSTRIAL ORGANIZATION

from our natural and fixed basis, land, to the

artificial and fluctuating basis, trade."
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25 (b). Great Britain—The Industrial Or-
ganization. 7"

/it' Recent Character of Im-
portant Changes.—The industrial organization

of the United Kingdom as it is at the present

time is of recent origin so far as some of its

most characteristic and important features are

concerned. The "industrial re\olution," so-

called, which took place at the end of the

i8th centur\', important as it was, did not ex-

tend very far, but left other countries compara-
tively untouched. Many British industries

continued to be carried on by the old methods.
Railways and the means of transport generally

vere ill-developed, and the old balance be-

tween agriculture and manufactures remained
0:1 the whole undisturbed. These conditions

have all been altered in more recent times,

especially during the last 30 years. The
machine industry has spread to other countries,

and whenever a new manufacture is now
founded it is carried on by methods of which
Great Britain formerly had the monopoly.
Moreover, the relation of manufactures to the

rest of the national economy has undergone a

great and fundamental change.

The Decline of Agriculture and its Effect.

— In the period 1831-5, 96 per cent, or 23.6

millions, of the then population were fed from
l-.ome-grown corn. In 1841-5, the period im-
mediately preceding the repeal of the Corn
Laws, while the percentaee of the population

fed from home-grown corn had declined to 90
per cent, the actual number had risen to 24
millions. In the period 1901-5, the percentage
of t'.ie population so supported had fallen to

10.6 and the actual number to 4'/ millions.

The change so indicated is not confined to

wheat, but extends in some degree to every
form of agricultural produce, including meat,
and these changes have become more marked
during the last .30 years. Most of the old eco-
nomic arguments, which were in fact based
upon an assumed balance between agriculture

and manufactures and the action and reaction

of one upon tlie other, have ceased to he rele-

vant to the United Kingdom. The exoort of

manufactures is absolutely essential to the
maintenance of the United Kingdom.

The Relations hetrettn the Home and the
Export Trades.—The home market, in the

sense in which this expression is used in

America and on the Continent of Europe, can-
not be said to exist. Calculations, or to speak
more accurately, "guesses," are frequently made
as to the relations between the home and the

export trades. It was calculated for example,
a few years ago, that 20 per cent of the total

wages in England was earned in productions
for the export trade and in much economic
reasoning at the present time, there is an im-
plied assumption that the home trade is so
much more important than the export trade

that a considerable change in the character of
the latter would be of no great importance.
This reasoning might perhaps apply to a large

extent to the United States and to a smaller

extent to modern Germany : it certainly would
not apply to the United Kingdom. Whatever
the exact proportions may be— and until there

is an industrial census we have not an adequate
basis for calculation— it is certain that the re-

lation between the home and the export trade
in the L^nited Kingdom is very different from
that which is found in foreign countries and
nmst necessarily affect both the international

organization of the trade and business policy

adopted. In the actual investigation of trade
conditions, it is extraordinarily difficult to ob-

tain from firms engaged in industry materials

for any clear-cut distinction between the two
branches of national activity, because, even in

the case of firms which themselves do directly

no export trade, the reaction upon their trade

of trades which manufacture for export is both
immediate and rapid. We may take one or two
examples to show- how this works out.

The Cotton Trade in Relation to Other In-

dustries.—The Cotton trade differs from all

other British industries in the proportion which

the export trade bears to the home trade.

More than 80 per cent of the output of the

cotton industry is exported. The industry em-
ploys more than half a million working people

directly in the mills, and they and their families

depend directly for their livelihood on their

weekly earnings. To these we must add the

millions of people dependent upon the railways,

the canals, the shipping which bring the raw
materials to the mills, and carry away the yarn

and manufactured goods ; on the engineering

industry which provides the machinery re-

quired ; on the building trades which erect the

mills, and house the operatives ; on the count-

less other trades and agencies, state, municipal,

and private, which supply the needs of the

great industrial population. The result is that

the prosperity or the depression of the cotton

industry quickly affects other trades throughput
the country, whether they do or do not manu-
facture for export. In the recent cotton boom
the improved conditions spread over the

country like a great tidal wave. Here then

whether the actual proportions betw-een the

total export trade and the home trade of the

country are as i to $, or I to 6. is of trivial

importance. If any considerable diminution oc-

curred in the exports of Lancashire, or even if

the export trade remained for a long period of



GREAT BRITAIN — THE INDUSTRIAL ORGANIZATION

time stationar)', many other industries would

suffer from stagnation.

The Export Trade and Domestic Compc-
fitiou.— Evidence recently obtained brings out

another very important condition which is

found in British industries at present. Here
again we may in the first instance take the cot-

ton industry. \Vhile there is no particular

reason why Germany and other competing
countries should not with ease and success spin

coarse and medium counts both for the home
and the export trades, Lancashire at the present

time has almost the monopoly of tine spinning,

and this branch of the spinning industry has
beyond all question considerably increased in

recent times ; but until the boom of the last

two years the depression in certain branches of

the cotton trade reached alarming proportions.

There was a marked tendency under these in-

fluences for capital to go into fine spinning and
competition has in fact become exceedingly se-

vere in recent years. The McKinloy and Ding-
ley tariffs prcjudiciallv affected many important

branches of the woolen industry. The result of
the loss of these and otiier markets has been
to throw manufacturers back upon the home
market to such an extent, that whereas in

former times the woolen industry was carried

on in localities, eacn of wliich was devoted to

specialties, the lines of dcmarkation between
one locality and another are gradually being

broken down. The West Riding competes
with the West of Enijland, and the different

parts of the West Riding compete with each
other in a far more marked degree than was
formerly the case.

Textile Substitutes.— This movement has
been accentuated by the invention of substitutes

for different textiles. Cotton competes with
linen, and in many of the cheaoer classes of

goods has displaced the linen. Cotton substi-

tutes for wool have played havoc with certain

branches of the woolen industry. Mercerised
cotton has displaced many goods formerly made
of silk. During the high price of wool in re-

cent years cotton benefited considerably by the

extended use of cotton substitutes for woolen
goods. Generally speaking, three conditions

fundamentally affecting the industrial organi-

zation of the United Kingdom have become
more marked in recent years: (i) the old bal-

ance between agriculture and industry has been
completely destroyed, with the result that the

export of manufactures is of vital importance

to the existence of the country ; (2) the ex-

port trade in manufactures bears a higher pro-

portion to the home trade than that of other

industrial countries— in one industry, cotton,

that proportion reaching more than 80 per cent

of the whole; (3) the loss or relative diminu-
t'on of some branches of the export trade has

greatly increased domestic competition— a
competition which has further been rendered

more acute by the more extended use of sub-

stitutes for the various classes of textile goods.

Sice of Finns.— The theoretical lines upon
which economic investigation has been carried

on in England have popularized a purely aca-

demic view of the industrial organization of

the United Kingdom, based to a large extent on
the conditions which prevail only in certain in-

dustries' organized on the factory system. The

picture is presented of the great factory em-
ploying large numbers of pure wage earners,
above them the class of the foreman, etc., then
the great entrepreneur and the capital in the
background, the entrepreneur sometimes being
resolved into a board of directors with one as
managing director. Moreover, this idealized

factory is becoming larger and larger, swallow-
ing up tlie smaller works in its progress and
ultimately forming part of one great amalga-
mation controlling a large proportion of the in-

dustry in which it is established. This highly-
organized business proceeds every year to a
higher grade of manufacturing, employing a
class of workpeople progressively improving in

skill and intelligence, and in the wages they
earn. There can be no doubt that illustrations

may be found in the industrial system of Great
Britain of this type of industrial organization,
but it would be a great mistake to suppose that

it is normal or usual. Taking the United
Kingdom as a whole there are probably not
more than 90.000 to 100.000 manufacturing
firms, and of these the vast majority are small

works. Even in iron and steel and engineering
the great firm employing thousands of work-
people is by no means common. Over a great
part of the Midlands countless small industries

are carried on in which the prevalent type of
manufacturer does not differ so widely from
his predecessor of two or three generations ago
as the economic textbooks would lead one to
suppose. To what extent the process of con-
centration has gone, how far the smaller firms

have been eliminated, whether that elimination

is proceeding faster or slower than it did 30
years ago, whether the whole of the industrial

system is growing by degrees to conform to
standards very largely derived from certain in-

dustries in the United States, are questions it is

impossible to answer. At present, so far from
conforming to one particular type, the indus-
tries of England as they pass under review
present a bewildering complexity of organi-
zation.

Tendencies Ziitlt Regard to Raw and Half-
Manufactured Materials.— Some important
changes have taken place in regard to the con-
ditions of supply of raw materials. It is of
course impossible in this article to review these

conditions as they affect all industries, but tak-

ing the case of raw cotton, the gener.il opinion

in the trade appears to be that conditions have
deteriorated, both absolutely and relatively,

partly because of the liability to shortage which
was illustrated on a great scale in 1903 and
1904, partly because of the competition of for-

eign countries, and partly because English
spinners cannot use all classes of cotton. The
Inst mentioned difficulty is said to be due in a
large measure to the objections of the oper-

atives, but the change in the proportion taken
by the Continent, the United States and Great
Britain respectively has reacted upon general
conditions. The following table shows the

weekly consumption of cotton in the United
Kingdom and on the Continent during this

critical period.
Great Britain. Continent.
(bales of 500 lbs. each)

igoi-02 62.560 93.000
ioo;-03 61.250 99.000
1903-04 58,020 99,000
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Thus, while Lancashire was working short

time, owing to a diminished supply o£ 3,230

bales per week, the Continent continued with
the same supply as in the previous season. The
explanations given for this state of things fall

into two groups, one attributing it to differ-

ences in the method of buying, the other refer-

ring it to the general policy of the countries

concerned. In regard to wool, the conditions

have also altered considerably within recent

experience. There has been a steadily-dimin-

ishing production of British wool which is

probably connected with the agricultural de-

pression, and Continental ools have also de-

clined in use, but there has been an enormously
increased use of Australian and other Colonial

wools ; and in regard to the Australian wool
trade in particular great changes have taken
place in the organization of the trade. Not
only has a direct trade of considerable propor-
tions grown up between the Continent and
Australia, displacing much of the indirect trade
which formerly took place, but the Continental
manufacturers are now strong competitors
with the British manufacturers in raw wool at

the London wool sales. In no industry is the

diminution of England as the emporium for

raw materials so marked as in the case of silk,

the re-export trade in silk having- declined from
mere than £3,000,000 sterling in the period
1857-64 to merely a nominal sum at the present

time. Going carefully into the figures with re-

gard to the supply of raw material for the

various English trades at the present time it is

not so clear that, on the whole, Great Britain

under existin? conditions enjoys those marked
advantages which she formerlj' possessed, in

the instances above mentioned, and in many
others, experience having proved that foreign
competing industries can do equally well, and
in some instances, in the opinion of manufac-
turers, even better. Above the stage of raw
material also there has been in recent years a
decline in the self-sufficiency of British manu-
facturing industries. Steel blooms and billets

formerly obtained exclusively in the United
Kingdom are now often imported : in the engi-
neering industry steel castings, forgings, and
shaftings are frequently obtained from abroad
instead of as in former times giving employ-
ment to workpeople in England. Industries
like the tinplate trade have grown to depend, as

some think, to a somewhat dangerous extent,

on imported materials.

Finished Goods.— Competition has also de-
veloped in regard to finished goods with re-

actions of considerable importance on the or-

ganization of some British trades. In the
woolen trade the home manufacture of foreign
countries such as France, Russia. Germany, and
the United States, which formerly imported
largely from Great Britain, has enormously in-

creased, and there has taken place a decline in
those branches. There has thus been a tend-
ency for yarns to displace manufactures, for
tops to displace yarns, and for raw wool to be
exported in a larger proportion than was for-
merly the case. This process, if it continues,
fnust have a considerable effect in deteriorating
the quality of labor employed in the woolen in-

dustry. The highest paid and most efficient

labor is in the finishing branches, and if these

branches are displaced and inferior grades sub-
stituted, there must inevitably take place a
gradual degradation both of the quality and
the wages of labor.

Tendency to Specialties.— On the whole,
however, the effect of the increase of foreign
competition on the industries of Great Britain

has been to produce a growing tendency to-

ward the manufacture of specialties. Large
generalizations in regard to an industry are
scarcely ever correct, but il we may make one
for the purpose of bringing out this point, we
might say that while in the United States and
Germany the tendency has been to capture cer-

tain staple lines, to rely for the maintenance
and growth of production of these lines chiefly

upon the home market, and to support the

system so established by an export organization

for the disposal of surplus products, the tend-
ency in some great English industries, espe-

cially the textile, has been more and more in the
direction of specialties. This condition affects

fundamentally the organization of the British

industrial system, because it is less possible to

make to stock or to diminish the burdens of

fixed charges ; greater attention must also be
devoted to watching the ever-changing char-

acter of the demand ; greater expense must be

devoted to designing and processes, and it is

less easy to scrap old machinery. Thus the

industries of England are probably less homo-
geneous than those of the competing countries.

The cotton trade, big as it is, is not one in-

dustry, but a vast aggregate of industries in

which it is scarcely possible to find two mills

which are strictly comparable. There is not
merely the distinction between fine, medium,
and coarse spinning, but the range of counts
produced differs from one mill to another.
When we come to the weaving and finishing

branches, every mill appears to have its own
specialty, the spinning, weaving and finishing

are not normally found conducted under the

same roof, and manufacturers who cover all

the different branches are comparatively rare.

This, however, is not true of the linen trade,

where the largest firms conduct every operation

from the stage of raw material to the finished

product.

Variations of Costs.— The problem of com-
parative costs in the United Kingdom and
foreign countries is one of extraordinary dif-

ficulty and complexity ; even in such .grades of
manufacture as pig iron and steel billets and
blooms the variation in the amount and pro-

portions of the different elements of cost are
very great. Taking, for example, the actual

figures of an iron and steel firm and comparing
their costs in the production of steel for two
consecutive periods, the works running three
quarter time in the one period while they were
running full time in the second period, the sav-

ing in the second period as compared with the
first worked out at almost 6s. a ton, or in the
case of this particular firm about £45,000 a year.

Moreover, the saving was effected both on
wages, fuel, and general charges, and the pro-
portions of each element varied. Other
instances showing even greater variations could
be given in the same industries. These figures

vitiate comparisons of the productive power of

one country with that of another based upon
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average costs which pav no regard to output,

the period during which the works have been

running, or the trade policy adopted by manu-
facturers. But when we come to tne different

stages of production in the engineering or the

textile industries, the problem is infinitely more
complicated than in iron and steel because we
have to consider not only the element of con-

tinuous K nning — the main factor in the iron

and steel variations given above — but the dif-

ferent part played by the cost of materials and
the quantity and ch.. -acter of the labor em-
ployed. Actual accounts are given hy Lanca-
shire manufacturers of the variations in salaries

and wages from 14 to 63^ per cent in cotton

spinning. Taking two mills spinning the same
fine counts of cotton in France and England
respectively, we find wages working out at 64

per cent in France against 70 per cent in Eng-
land ; fixed charges at "'/^ per cent in France
as compared with 4 per cent in England ; work-
ing expenses at 28'^ per cent in France as

compared w'ith 26 per cent in England. But
this does not altogether show- the matter cor-

rectly because althoueh in the case of these

particular mills the individual wages are smaller

in France than in England, yet more work-
people are required in France for the same
amount of work, and the wage bill in France is

as a total very similar to that in England
though the percentages are so different. Tak-
ing another instance from worsted manufacture,
the analyses of the actual accounts of a large

mill come out as follows : In the wool mer-
chanting, wages worked out at .6 per cent of

the cost : in the top making 6.g per cent ; in the

yarn spinning 13.8 per cent: in the cloth weav-
ing 30 per cent. But the various items, taking
the Enelish industry as a whole, vary so con-
siderably that it is quite impossible to reduce
t'le comparison of costs in England and in

foreign countries to useful statistical treatment.

Continuous Runnine.— But in every in-

dustry without exception we constantly find the

same argument insisted upon as to the import-
:ince of continuous running in diminishing costs.

Taking this condition of successful competition

in conjunction with the tendencies which have
been explained toward the loss of staple lines,

and the dependence upon specialties, it is at

any rate open to discussion how far the chang-
ing character of British industry is favorable
to the permanent retention of the markets upon
which they have hitherto depended, as other
countries which have already securely estab-

lished their staple lines become more and more
skilled in the production of articles which com-
pete, directly or indirectly, with the specialties

of Great Britain.

The Efficiency of Labor.— Generally speak-
ing, inquiry does not give much support to the

belief, which is very widely held, that labor in

England is less efficient than that of foroi.ijn

countries. On the whole the evidence points

to the opposite conclusion, but it does appear

doubtful whether the progressive increase in

wages and the diminution in the hours of

labor are, as a matter of fact, followed by a

proportionate increase in the productive power
of the industries affected. In particular, the

relative shortness of the hours in the United
Kingdom does appear to handicap British

industry by making it extremely difUcult or im-

possible to get so muc'i out of the machinery
and plant, and to proportionately reduce the

burden of fixed chartres. It is not a question

of the working capacity or the intelligence of

the individual employee or of groups of em-
ployees in the same grade, but of the running
of the works as an organic whole. Hence, there

appears to be. under existing conditions, a
growing divergence betwe^.i the claims of legis-

lation and the interests of the workers as

citizens and the need of making full use of

modern machinery and plant if costs are to be
kept within the limits necessary for successful

competition in neutral markets, or even for

retaining control of the home market.
Transl'ort and E.rfiort Organisation in Rela-

tion to British Industries.— To this may be
added the complications tliat arise in relatic^n

to the organization of British industries through
the different relations between each trade and
the transport system in England as compared
with Germany, the United .States, or other

foreign countries. The United States is full of
examples in which the industry at every stage,

from the raw material to the finished product,

works in the closest harmony with the trans-

port and general export organization which
that industry requires, and the development of
the state railways in Germany and the inclusion

of transport in the general scheme of nalioinl

policy, produce similar results. In the United
Kingdom on the other hand, railways, steam-
ship companies, commercial organization, and
all the other aids to productive enterprise have
grown up historically on their own lines, and
the whole national system in England is on an
"individualist" basis. One of the most inter-

esting problems which the future will perhaps
solve is. how far an industry so organized can
satisfy the claims of labor at home and at the

same time meet on equal terms the disciplined

industrial armies of coniocting countries.

W. A. S. Hewins,
Secretary of the Tariff Commission, formerly

Director of the London School of Eco-
nomies and Political Science.

INDUSTRIAL REORGANIZATION.
26. Great Britain— Trade Unionism. Eng-

lish Trade Unionism is an indigenous product,
which has remained singularly uninfluenced by
any foreign movements or ideas. Disregarding
t'le analogous combinations anions journeymen
during the Middle Ages, which in England seem
to have been usually intermittent and temporary.

and also the mediaeval guilds of master-crafts-

men and merchants — between which and
modern Trade Unionism no actual affiliation

nr connection has yet been traced-— we may
say that Trade Unionism, in the sense of durable
combinations of wage earners for the purpose
of maintaining or improving the conditions of



GREAT BRITAIN— TRADE UNIONISM

their employment, have existed continuously
from the end of the 17th century. The earliest

actual records known to us of such a comhina-
tion is that of the woolen workers of the south-
west of England, which is mentioned as existing
in 1700, and frequently referred to in Devon-
shire, Somerset, Wiltshire, and Gloucestershire
throughout the i8th century. The London
tailors, too, can be shown to have been in con-
tinuous combination from at least 1720, when an
Act of Parliament was passed to restrain them.
Other Trade Unions known to have existed in

the lirst half of the iSth century were those of
the woolcombers, w'oolstaplcrs and silkweavers.

It was, however, apparently during the last

quarter of the l8th century, when industrial con-
ditions were being revolutionized in so many
trades by the introduction of machinery, the
factory system, production for export and the
use of water or steam power, that Trade Union-
ism first became widely prevalent. Since that
date, it is notable that the aggregate member-
ship of Trade Unions in the United Kingdom
lias, with a number of temporary suspensions,
persistently increased, until it now ( 1907) ap-
proaches 2,000,000; organized in 1,150 different

societies, possessing funds exceeding £5,000,000.

As an institution Trade Unionism has, during
the whole two centuries, and especially since

1824, when the first legalising statute was passed,
steadily increased in solidity, and continuously
improved in its temper toward society and in

the economic character of the methods employed
to gain its end. In all these respects the im-
provement during the last 30 years has been
most marked. Whatever may be the causal
connection, if any, the historian cannot but
record the fact that the character of English
Trade Unionism has varied from decade to

decade in close correspondence vi'ith the varia-
tions of the treatment which the community
accorded to it. So rapidly and certainly has an
improvement in English Trade Unionism fol-

lowed upon measures of legalization and toler-

ance that were it not that it would seem to
palliate inexcusable outrages of past times, we
should be tempted to the epigram that each
generation of citizens and the employers in each
trade in each generation have the Trade Union-
ism that they deserve!

The form which Trade Unionism takes
among the English wage earners (and we may
ignore for present purposes the Trade Unionism
of other classes, such as lawyers, doctors, teach-
ers, etc.), is that of a voluntary association
among the persons engaged in a particular trade,
based upon tlie payment of weekly contributions— varying from two pence to eighteen pence—
to a common fund which is administered by an
elected executive, bound by an elaborate code of
rules, and controlled by frequent referendum
votes of the entire membership, in such ways as
are believed to promote the objects of the mem-
bers. These objects are. first and foremost,
the maintenance and progressive improvement
of the conditions of employment of the wage
earners in the trade concerned, including not
only the amount of wages, but also the method
of remuneration, the form of the agreement, the
hours of labor, the sanitation, safety and com-
fort of the operatives, and all the other con-
ditions, explicit or implicit, of the wage-con-

tract. Auxiliary to this fundamental object, and
always subordinate to it, are the various
"Iriendly benefits" afforded to members, which
may include maintenance payments to members
out of work, whether from strikes or lockouts,
or merely from slackness of trade; sick pav

;

medical attendance ; funeral benefit on death of
member or member's wife; accident benefit; in-
surance of tools against loss by fire or other-
wise; legal assistance to members in litigation,
and so forth. It is especially in the durability
and financial solidity of the association, the
multiplicity and amount of their friendly bene-
fits, and the magnitude of their accumulated
funds, that the principal English Trade Unions
surpass those of all other countries. There are
great Trade Unions (such as the Amalgamated
Society of

_
Engineers) which habitually enjoy

an annual income of £4 per member ; there are
others (such as the Amalgamated Cotton Spin-
ners) which possess accumulated funds exceed-
ing £21 per member; there are others, again
(such as the Boilermakers), which disburse on
sick pay and medical attendance alone, more
than i6o,ooo a year, including no less than
iS.ooo as salaries to the doctors in their em-
ployment. Among them all, the Trade Unions
expend more than £250,000 annually in pensions
of 5 to 10 shillings a week to their aged mem-
bers, and nearly £100.000 in payment of their
funerals ; while £750.000 is annually paid to
members out of work, only from one-sixth to
two-fifths of this, according to the state of the
labor market, being for anything that can be
called strikes or industrial disputes. But this

strong financial position and these substantial
friendly benefits are confined to the well-known
leading Trade Unions. Out of the 1,150 separate
Trade Unions, there are 20 owning more than
£50,000, which together possess one-third of
the aggregate total of members and three-fifths
of the accumulated funds of the whole move-
ment.

The fundamental principle of English Trade
Unionism is the necessity, in modern industrial
and social conditions, for the establishment and
enforcement of a common rule, with regard to
the conditions of employment. Without the
enforcement of such a common rule. Trade
Unionists assert that the operation of competi-
tion is inevitably to degrade the conditions of
employment irrespective of the profitableness
of the industry or the wealth of the country as
a whole ; eventually forcing down the remunera-
tion of the lowest and weakest wage earner to
the very minimum on which he can manage to
exist from day to day (far below the level for
healthy subsistence)

; requiring him to lalior for
excessive hours, and exposing him to unsanitary,
dangerous and brutalizing conditions of employ-
ment. Toward such a morass of "sweating."
demoralizing to the workers themselves, and
economically as well as socially disastrous toi
the community as a whole, the unrestricted com-'
petition of the labor market is always forcing
out only the weaker members, but also, through
the competition of these, the entire wage earn-
ing class. In confirmation of this analysis, the
English Trade Unionists point to the state of
millions of workers in every industrial country,
the United States and Australia affording quite
as striking demonstrations as England and the
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continent of Europe. Its essential accuracy is,

indeed, now asserted by the cccmoniists of to-

day, and matlieinatically demonstrated (consult

'Industrial Democracy,' by S. and B. Webb,
1902).

Against this persistent tendency of industrial

competition in the labor market, the modern
economist or statesman establishes, in the in-

terest of the community as a whole, the Com-
mon Rule of standard minimum conditions,

designed to prevent the wage earner being
sulijected, even witli his own consent, tn con-
ditions of employment likely to impair his

health, undermine his strength, or demoralize
himself or his family. This is the philosophy
of Factory Legislation, as yet only imperfectly

applied in any country, but advancing in all

;

as yet restricted in the main to women and
children, and to their hours and sanitation,

but now slowly extending to wages and other
conditions, and tn adult men. The maintaining,
extending and enforcing of Factory Legislation
is one of the principal expedients used by
English Trade Unionists (especially the textile

operatives, the coal miners, the railway workers
and the sliop assistants) for obtaining the pro-
tection of the Common Rule. Such legislation

has been carried to its fullest extent at present
in New Zealand and Australia. (Consult 'State

Experiments in Australia and New Zealand'
by W. P. Reeves).

The second expedient used by English
Trade Unionists is that of Collective Bargain-
ing. Instead of each wage earner making his

own bargain with the individual employer, the

Trade Union aims at making common terms for

the operatives as a whole, with the whole of the

employers. Examples of such Collective Bar-
gains are the "Working Rules" which govern
the building trades in nearly every English city

;

the elaborate hierarchy of agreements of the
iron-shipbuilding trade; or the highly evolved
lists of prices of the cotton industry. This does
not mean (as often ignorantly asserted) that

Trade Unionism implies, or that Trade Union-
ists desire, that all workers should be paid alike.

The mere fact that a large majority of the Eng-
lish Trade Unionists (including the strongest

and ablest of them all) absolutely insist on
piecework as the very basis of their Collective

Bargains, and would instantly strike against

any attempt to introduce wages by the hour or

by the day, proves that equality of earnings

is not their object. What they do aim at is

equality in the rate of pay for a given unit of

work ; though even here their aim is only to

secure for every worker the standard rate for

the work done as a minimum. No objection

is made to more than the minimum rate being
given, provided that this is not done in such a
way as to bring other workers below the mini-

mum. Collective Bargaining, more or less uni-

versal throughout the trade, is now the prev-

alent practice in all the principal manufacturing
industries of Great Britain and it is. to the

economist, a notable fact that it prevails most
universally and is most strictly enforced, just

in those industries, such as cotton spinning and
shipbuilding, in which British industrial

supremacy is most demonstrable.
The third expedient of English Trade

Unionism is Mutual Insurance. By bringing

to the support of the individual workman, in

any time of economic weakness, the aid of
accumulated funds, he is enabled to stand out
against the terms offered bv the employer, and
wait until better terms are conceded. It is

with this object, and not primarily from any
compassionate or humanitarian feeling, that

English Trade Unionists have so generally
united the well known "friendly benefits" with
their trade combination. The large accumu-
lated funds of some of the English Trade
Unions, amounting sometimes to ^25 per head
of membership, afford valuable assistance in

their Collective Bargaining for better condi-
tions, by making possible the final arbitrament
of the strike. But they do more than that. In
small and closely unit trades, where the oper-
atives are sufficiently self-restrained and intel-

ligent, what we have called the strike in detail

may be an effective weapon. There is no overt
Trade Unionism. The employer may refuse to
recognize the Union, or the law may make
corporate action dangerous. There may even
be no attempt to prevent the employer filling

his vacancies. But if the men in the trade are
strongly combined, the employer may find that

he cannot keep any man more than a week or
two. Each man in succession leaves in silence

before he has well settled down to his work,
leaving the employer to find out for himself in

what way the conditions which he is offering

offend against the undivulgcd Common Rule.

Such a strike in detail is out of the power of
any but a small, skilled, strongly combined,
highly intelligent, and rich Trade Union having
an elaborate Mutual Insurance. But with such
a LTnion experience shows it to have often been
more efficacious in maintaining the Common
Rule, than the most turbulent of strikes.

The English Trade Unions form, with the

analogous associations into which the em-
ployers in the principal trades arc now brigaded,

elaborate organizations— based on mutual dis-

cussions in joint committees, investigation by
neutral accountants and the joint application of

principles by the salaried officers of the em-
ployers and of the workmen respectively—
for Collective Bargaining, the settlement of
standard piecework lists, scales of wages, and
other general minima of the conditions of em-
ployment to be observed throughout the trade

;

for the application of these formal agrcenicnls

to the varying circumstances of particular dis-

tricts, particular establishments, particular

branches of work, and even particular jobs

;

and also for the revision of these general agree-

ments, and the settlement by arbitration of the

disputes that from time to time inevitably arise.

This elaborate machinery for determining, ir-

respective of the will or caprice of individual

employers or individual operatives, the mininumi
conditions on which the whole trade shall work,
is most highly organized in the cotton manu-
facturing, coal mining and shipbuilding indus-

tries, together with some smaller trade-;, such

as the brassworkers, lacemakers, and com-
positors.

The Trade Unions have, however, further

organizations of their own. The local branches

in each town arc united for mutual support in

Trade Councils, of which there are now over

200. These organizations are of little financial

strength, and chiefly of moral support. More
substantial are the great federations, of which
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the principal one, the General Federation of

Trade Unions, now includes over 90 large

1 rade Unions, with 400,000 members, and an
accumulated fund of £roo,ooo. This has for its

object tlie mutual support of its constituent

unions in industrial disputes. Another federal

body, the Federation of Engineering and Ship-
building Trades, with 350,000 members (includ-
ing most of those in the General Federation),
has for its principal object, the prevention and
settlement of the disastrous disputes that oc-
casionally break out between one set of work-
men and another as to the "encroachments" by
one trade on another, and the proper "de-
n]arcation" of their several pieces of work. A
third body, the Miners' Federation, is composed
•of practiealh' all the coal mining Trade Unions,
and has, beyond mutual support, principally for
its object, the obtaining of additional Mines
Regulation Acts, especially the enactment of
an eight hour law.

The relative proportion which Trade Union-
ship members in tiie United Kingdom bears to
the wage earners as a whole, is often much mis-
understood. The two millions of Trade Union-
ists amount to only one in seven of the whole.
What is, however, obscured by the statement is

that the vast mass of the wage earners belong
to occupations in which Trade Unionism does
uot exist, or exists only in rudimentary form— such, for instance, as the agricultural la-

borers, the unskilled laborers in urban dis-

tricts and the domestic servants, or the large

numbers who work in one or other form as
independent producers, such as the jobbing
craftsmen, the tin and copper mines, the
homeworking seamstresses, etc. Women
workers, generally, including all the factory
population, count onh' 125,000 Trade Unionists
out of some four millions of women industrially

employed. A more correct way to estimate the
strength of Trade Unionism is to take the
proportion of Trade Union membership to the
athdt males employed at wages in particular in-

dustries. In many cases, such as the boiler-

makers, the cotton spinners, the lacemakers,
and the coal miners, it would be found that
over whole districts of England every operative
actually employed was a Trade Unionist. In
such industries, indeed, Trade Unionism is as
universally compulsory as citizenship, and is en-
forced by as little conscious pressure. It is

taken for granted by every workman, as it is

by every employer. The whole industrial or-

.ganization is adjusted to it, with the result that

it becomes as imperceptible as the weight of the

atmosphere. On tlie other hand, there are great
industries, such as the building and engineering
trades, in which, while strong Trade Unions
exist, are whole districts in which a majority
<jf the workmen remain outside the unions, not
caring to pay the weekly dues ; and usually in

every town some establishments wdiich employ
indifferently both Unionists and non-Unionists.
To the economist it is significant that it is pre-

cisely in those industries in which Trade Union-
ism is virtually universal and compulsory—
among them being particularly cotton spinning
and shipbuilding-— that both technical proc-

esses and the use of machinery have been most
advanced, and both industrial efficiency and
financial success have been most conspicuous.

In contrast stand the "sweated' industries, low
grade in quality in their nature, and curiously
unstable in their position in the world-market.
In these industries neither Trade Unionism nor
effective Factory Legislation exists.

Bibliography.—The principal authorities are
the 'Annual Reports' of the Board of Trade
(.Labor Department) on Trade Union Statistics,

and on Strikes and Lockouts. For the history,

consult 'The History of Trade Unionism,' by
S. and B. W'ebb (1902 edition), and (as to

origins) also 'Industrial Organization in the
i6th and 17th Centuries,' by George L^nrvin
(1904). For an elaborate economic analysis of
every form of Trade Union activity, consult
'Industrial Democracy' by S. and B. Webb
(edition of 1902) ; also 'Methods of Industrial
Remuneration,' bv D. L. Schloss ; 'Industrial
Peace,' by L. L. F. R. Price ; 'The Case for the
Factory Acts,' edited by Mrs. Sidney Webb,
with preface by Mrs. Humphrey Ward. For
the case against Trade Unionism, from the
standpoint of the individualist employer, consult
'Trade Unions and Industry,' by E. A. Pratt.

Sidney axd BE.\TRirE Webb,
Joint authors of 'The History of Trade Union-

ism'' : '^Industrial Democracy'' ; 'Problems
of Modern Industry.''

27. Great Britain— The Labor Movement
in Politics. The greatest politician of the
last century, W. E. Gladstone (q.v.), writing
in 1892, expressed the opinion that "The labor
question may be said to have come into public
view simultaneously with the repeal of the
Combination Laws," —^that is about 1825.

Accepting this authority, we may divide the
80 years that have since elapsed into three
periods, dominated not as might be expected
by three but by two ideas. From 1S25 to

about 1850, labor, w'hen it fought at all, fought
under its own flag, and disdained alliance with
any other party. From 1850 to igoo, partly
owing to the dominating personality of Mr.
Gladstone, political labor for the most part
joined hands with Liberalism. In 1900 the
banner of independence was raised once more,
and has already attracted the greater part of
the political forces of the proletariat.

The First Period of Revolt.—Up to 1832
the Government of England was an irregular
oligarchy rather than a democracy. The
House of Commons which then as now exer-
cised supreme control, was elected in a hap-
hazard fashion. A few members represented
large democratic constituencies ; many were
elected by some scores or hundreds of voters

;

many others were practically nominees of indi-

vidual landowners or of the Crown. Labor
scarcely aspired to political rights; all it asked
was relief from coercive legislation and ex-
cessive taxation. The populace, of course, sup-
ported the reformers of 1S20-32, and it was
fear of revolution which forced the House of,
Lords to consent to the passage of the Reform
Bill.

Nearly the first work of the reformed
Parliament of 1832 was the amendment of the
old Poor Law, which had reduced the agri-

cultural laborers of southern England almost to

the condition of serfs, owned not by individuals,

but by their parishes. The abolition in 1834
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of the systini of indiscriminate oiitrelief was
intensely unpopular, and this, combined with
the memories of the recent reform agitation,

and with the teachings of Robert Owen ((l.v.)i

who had promulgated many of the doctrines

of modern Socialism, led to the Chartist move-
ment, the first distinctively working class polit-

ical agitation in modern England. (Sec
Chartism.)

" The People's Charter," drafted by Francis
Place, the radical tailor, was issued in 1838.

Its six points were universal (
1'. i\ manhood),

suffrage, election by ballot, payment of mem-
bers, annual parliaments, equal electoral dis-

tricts, and the abolition of property riualification

for members. This purely political programme
gathered to itself the whole of the working
class discontent which hitherto had taken other

forms. In 18.^9 the north of England was saved

from a revolutionary rising by the ability of

Sir Charles Napier; and Chartism was crushed
by the imprisonment of its leaders. It survived
till 1848, when the continental revolutions

fanned it again into flame, but it expired after

the failure of a monster meeting at Ken-
nington, London, which was to inaugurate the

British revolution. Meanwhile the agitation

for the abolition of the Corn Laws, which
was successful in 1846, had attracted to the

Liberal party a great measure of labor sup-

port, and with the disappearance of Cliartism,

the first period of revolt terminated.

Labor in Alliance with Liberalism.— The
abolition of the Corn Laws was followed by a

series of years of expanding trade and growing
wealth ; the narrow Whig oligarchy was grad-
ually replaced by a broader Liberalism which
conferred the sufTrage on the workmen of the

towns in 1867. and on those of the rule dis-

tricts in 1884. John Bright (fl-v.), the
tribune of the people, and Joseph Chamberlain
(q.v.), the idol of radical Birmingham, were
the real leaders of the working classes up
to 1886, and Gladstone generally held their

allegiance froin iSt-S till his retirement in 1894.

The trade unions had during this period estab-

lished themselves as national institutions, and
the standing Parliamentary committee of their

annual conference was in constant friendly

communication with Sir William Ilarcourt

(q.v.), Sir Henry James (now Lord James)
(q.v.), A. J. Mundella, and other leading Lib-

erals. George Odger was one of the first

working-class aspirants to Parliament, but he
died before the day of victory. In 1874, Thomas
Burt (q.v.), the Northumberland miner, was
elected for Morpeth, a position he still retains,

and his remarkable career has been honored in

his old age by the high dignity of a seat in the

Privy Council. In the same election another
Labor candidate, Alexander Macdonald, was
successful. At first the Liberals opposed these

upstarts ; but their claims were soon admitted,

while their harmless respectability and valuable

special knowledge were generally acknowl-
edged. In 1880-83 trade unionists were
elected; in 1885, 11 ; in 1886, 9; in 1892, 15;

in 1895, 12; -while 3 more were successful

at bye-elections between this date and 1900.

Meanwhile Henrv Broadhurst. a stone-mason.
was appointed P.Trliamentary Under-Secretary

of State for Home Affairs in 1886, and Thomas
I'.urt, a miner, was I'arlianieiitary Secretary to
the Board of Trade from 1S92 to 1895.

It may be said that almost all these men
were elected as Liberals. The distinction be-
tween them and the others of their party was
that they had been manual workers, they hr'.d

entered Parliament as nominees of their fellow

workmen, and usually their election expenses
v.'ere paid and their maintenance was provided

by the funds of their trade unions. But in

fact the classification, though definite, is not
determined by any one factor. Working men
were elected during this period in considerable
numbers to town councils, school boards, county
councils, and other local governing authorities,

and many were appointed justices of the peace,

that is members of the unpaid courts of first

instance.

The Nc'v Revolt. — The origin of the re-

vival of independence in politics dates from
1884, when the modern Socialist movement
began in Engl.ind. In this year the Social

Democratic Federation, founded a short time

before by H. M. Hyndman, became distinct-

ively socialist, and the adhesion to its ranks

of William Morris (q.v.), the poet and artist,

brought it into immediate prominence. Several

Socialist candidates were put in the field at

the election of 18S5, but they all failed to secure

more than a few dozen votes, except John
Burns (q.v.), now President of the Local
Government Board, who polled 598 votes at

Nottingham, but, of course, was defeated.

From this time onwards the Socialist party

made slow but steady progress. The Fabian

Society, founded also in 1884, devoted itself to

adapting the principles of socialism to English

political conditions, and in 1893 J. Keir llardie

(q.v.) (.•\yrsliirc Miners), who had been elected

to Parliament for West Ham, near London, the

year before, founded the Independent Labor
Party, a socialist body whose object was to

promulgate a form of socialism more accept-

able to British trade unionists than the doc-

trinaire and revolutionary gospel according to

Marx, which was then expounded by the Social

Democrats.
Here we must turn aside to make one point

clear. The Independent Labor Party (com-
monly called the I. L P.) is a small, thoug'.i

influential, socialistic body, which has never

numbered more than some 15.000 members. It

must be carefully distinguished from the Labor
Party which is before all things independent, as

well as from the Labor Party in its wider sense.

This important distinction is constantly neglected

even in the best-informed London press.

During the fifteen years prior to 1899 the

Socialist societies kept up a constant agita-

tion for the direct and independent repre-

sentation of labor in Parliament, with a cer-

tain measure of success. John Burns was
elected in 1892 for Battersea as an inde-

pendent attached to no party. Keir Hardie,
after his election, carried his independence
even further, but lost his seat in 1895, and
was not re-elected till 1900. Meanwhile the

trade unions had been gradually permeated
with the new spirit, and in the autumn of

1899 at their Plymouth conference, a resolu-
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tion was carried instructing their executive to

call a conference of trade unions and Socialist

societies in order to form a new body for the
promotion of labor representation. This con-
ference met in London in February 1900, and
the Labor Representation Committee was then
founded with a membership (at the close of
tlie first year) of 376,000, of whom less than
2j,ooo were Socialists and the rest trade
unionists.

The new body (which in 1906 altered its

name to the Labor Party) consisted of a

federation of trade unions, trades councils

(that is the local organization of trade

unionists in each town), and the three Social-

ist societies, of which, as previously men-
tioned, the Independent Labor Party is one.

The Social Democrats, however, withdrew a

year or two later. At the general election

of 1900, the Labor Representation Commit-
tee, as it was then called, put 15 candidates

into the field, but it was only a few months
old; the Conservative Party, asking a vote of

confidence from the country while the South
African war was in progress, won an over-

whelming victory, and the Labor Party was
not ill-pleased to score two wins, Keir

Hardie at Merthyr and Richard Bell at

Derby. During the next five years it won
three sensational bye-elections, but Mr. Bell

dropped out, and at the dissolution the new
party numbered four. Mr. Bell's defection

was due to a change in the policy of the

body. It was first formed to create a "group"

;

it was determined that candidates supported

by the Labor Representation Committee might
ally themselves on other questions with the

existing parties; that independence should be

limited to labor questions alone. Against this

policy a constant internal struggle went on till

the Newcastle conference of February 1903,

when the extremists won an overwhelming
victory, and thenceforward the watchword was
complete independence of all other political

parties.

There are two chief reasons for this policy.

One. of course, is distrust of the Lilicral Party
which is largely middle-class, controlled by
wealth, and in league with a section of the aris-

tocracy. It is not necessary to discuss how far

this distrust is well founded, because it is un-

deniable that the Liberal Party, as at present

constituted, must consider other interests as

well as those of the workers. The other reason

i.s more cogent. If labor makes any political

alliance it must be with the Liberals. Once
indeed the secretary of the cotton-operatives

was a Tory candidate for Oldham, but he lost

the seat for his party, and he is the only excep-

tion to the otherwise unbroken rule that labor

alliance means alliance with Liberalism. But
very many trade unionists, especially in Lan-
cashire, are Conservative, or at any rate are

strongly anti-Liberal, and they would not be
content to see their contributions to their

unions invariably used in the interests of their

political opponents. In fact it was the acces-

sion of 103,000 textile operatives that at the

Newcastle conference turned the scale de-

cisively for independence. Five years were
spent in active preparation, and the long-

expected election of 1906 found the Labor Party

ready for the fight. It put 50 candidates inta

the field, and elected 29 of them. After the

election another joined their ranks, and for the

first time in British history the workers of the

country were represented by a compact inde-

pendent party in the House of Commons. No
aspect of the election attracted more attention

at the time, and in the few months since the

new party has fully justified itself, by the

activity and political ability of its members, and
their success in moulding the policy of the

Liberal government.
Political Labor in 1906.— Having traced the

history of the participation of Labor in poli-

tics, we shall conclude with a survey of ita

present position, which will reveal an extraor-

dinary complexity of organization, and a con-

siderable diversity of ideas.

The most dramatic result of the Liberal

victory was the appointment of John Burns,

engineer, socialist, and trade unionist, to a

seat in the Cabinet as President of the Local

Government Board, which carries with it mem-
bership of the Privy Council. The appoint-

ment was fully expected. John Burns was too

powerful a force to be left outside, and he can

rightly claim that he entered the Cabinet as

a direct representative of labor. He is still

a member of his trade union, and until his

salary as a minister began to run, he was
largely maintained by grants from his own
and other unions. As member of Parliament

for Battersea Mr. Burns was never distinctly

a Liberal: he stood as John Burns. His ap-

pointment was the most popular act of the

government which took office immediately be-

fore the election, and for a time John Burns
himself was the most conspicuous man in

England.
The representatives of labor in the present

parliament belong to three distinct groups; (i)

The Labor Party proper, the group of 30
men who sit in opposition to the Government,
and act in complete isolation; (2) the Miners,

of whom there are 13 (besides one or two in

the Labor Party), some of whom were elected

as Liberals, some as miners simply, who in a

few cases fought and beat the official Liberal

;

(3) the Liberal-Labor men who numbered II

at the election, but who have since been reduced

to 10 by the retirement of Mr. Broadhurst. The
Miners' and the Liberal-Labor men form a.

group within the Liberal Party, and a number
of advanced radicals usually co-operate with

them.
Outside Parliament there are three great

working class organizations: (l) The Parlia-

mentary Committee of the Trade Union Con-
gress, "which is the largest and traditionally

most important of the three, though its func-

tions have now been largely usurped by the

younger bodies; (2) the Federation of Trade
Unions, formed to organize a common fund

for strike purposes, which takes but little

part in politics; and (3) the Labor Party,

which exists for politics alone. Joint com-
mittees of these three bodies have frequently

been formed for special purposes; a joint

board now exists to promote co-operation,

and the same set of men form the executives,

sitting sometimes on one, sometimes on



GREAT BRITAIN — THE LABOR MOVEMENT IN POLITICS

another, and sometimes even on two of the
committees.

The Labor Party consists first of the 30
members of Parliament. These men are re-
quired by the rules of their party to stand as
labor candidates only. In fact about 23 are
members of socialist societies, chiefly the Inde-
pendent Labor Party. The Labor Party organ-
isation which finances these candidates consists
of 158 trade unions with 904.496 members, two
socialist societies with 14,730 members, and 73
trade councils whose membership owing to
overlapping cannot be counted. Except for the
Miners, who are scarcely represented, tlie whole
of the English trade unions may be said to
belong to the party. Its funds are provided
by a payment of 15/- per i.coo members, for
working expenses, and one penny a member
(likely to be increased to 2d.) for the Parlia-
mentary Fund, out of which the 2q members
elected under its auspices are paid £200 a year,
with a small contribution toward election ex-
penses.

The body holds an annual conference which
has exclusive power to alter rules and deter-
mine policy. This conference elects the execu-
tive committee of 13, of whom nine are chosen
by the trade unions, one by the trade councils,
r.nd three by the Socialists. It will be noted
that Socialists who only contribute one-sixtieth
of the funds and only possess the same pro-
portion of the voting power at tlic conference
are accorded three-thirteenths of the executive
committee, wliile the Secretary, J. Ramsay
Macdonald, MP., also belongs to their party.

This arrangement, deliberately maintained at

the conference of 1905, after keen debate, is a
tribute by the trade unionists to the political

importance of Socialism. Every organization
affiliated to the T.^bor Party can put forward
its own candidates if it undertakes to provide
their election expenses, and, if successful, the
member is paid by the party. The 50 candi-
dates who stood in 1906 were put forward
partly by the trade unions and partly by the

Independent Labor Party ; the Fabian Society
docs not collectively run candidates, though
many of its members stood and seven were
elected. Of the Social Democrats only one,

who stood as a Labor candidate nominated by
the dock laborers, was elected.

The Socialist wing of the labor movement
is represented by three national societies, tlie

oldest and most orthodox or doctrinaire of
which is the Social Democratic Federation. It

claims about 10,000 members, and has done
much to influence public opinion. The Inde-
pendent Labor Party claims about 14,000 mem-
bers and has about 19 members in the House of
Commons. It is very influential because it has
always striven to work in harmo.y with the
trade unions : its members not only fill trade
imion Parliamentary seats but all other offices

as well, both in voluntary and local govern-
mental organizations. The third socialist so-
ciety is the Fabian Society, a body with under
1,000 members, mainly middle-class. It may
roughly be called an association of leaders. It

does not aim at a large membership and de-
votes itself to education, and the formulation
of socialist policy. It has eight members of
Parliament, some Liberal, some Liberal- Labor,

some Labor, and some both Labor and Inde-
pendent Labor Party.

The political aims of labor are very in-
definite. All are united on demanding such
reform of the law relating to trade unions as
wmII undo the recent legal decisions ("Taff
Vale" and others) which have destroyed the
security of their funds. As their bill will prob-
ably soon become law, an exact exposition of
their grievances is unnecessary. Tliese hostile
legal decisions contributed largely to the suc-
cess of the movement for political independ-
ence amongst trade unionists. Otherwise, the
members of the Liberal-Labor section, includ-
ing the miners, vary in the complexion of their

opinions as do the others of their party ; a few
are individualists, many are Socialists, in their

leanings ; some are extreme and others are
moderate in their radicalism.

The Labor Party itself includes men of
divergent opinions, though to a less extent
than the others. About three-quarters of
its members are Socialists. The remaining
quarter declines so to label itself, but it has
no definite creed, and constant association
with men of strong opinions, who as a rule
have studied political and social problems,
makes it to say the least, extremely tolerant

of socialism.

Because of this divergence the Labor Party
has refused to formulate a programme. It has
issued official leaflets in favor of Old Age
Pensions, and of the nationalization of railways
and of land. It has advocated state provision
of work for the unemployed and of meals for
underfed school children ; and it strongly sup-
ports free trade, a policy on which all sections

of labor are united. The attitude of the Labor
Party to the Liberal Government again is con-
ditioned by various factors. The party exists

by independence, but none the less it was elected

largely by Liberal votes. Only five of the 29
members were opposed by Liberals. In 16

eases the Liberals left them alone to fight the
Tories. In eight other cases of two-membered
constituencies, the Liberals only put up one
candidate. Thus 24 out of the 29 Labor men
polled the bulk of the Liberal vote in their

constituencies.

The Socialist political policy includes the
labor policy above indicated, and goes farther

on the same lines. It advocates the munici-
palization of the liquor trade, and more drastic

interference with the evil results of competi-
tion, such as long hours and overtime, child

labor, and sweating of women's labor ; it favors
compulsory arbitration to replace strikes and
lock-outs ; and a more vigorous extension of
I lie sphere of municipal and governmental
industry. Some Labor men oppose sorpe of
these proposals. Very few would oppose them
all.

At present the prospects of the Labor
Party are bright. Its leaders are united and
liarmonious. The party is in a stronger
financial position than any other section,

since its members are paid a regular salary

from a central fund. Moreover the party has
made a name for itself; it is a force to be
reckoned with; its action is watched, and its

intentions discussed in advance. In every
respect the Labor Party member has a
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marked advantage over his Liberal-Labor
rival. There is every prospect that the Labor
Party will grow stronger and no doubt
before long the half million miners with their

II members of Parliament will join its ranks.
Prophecy in politics is peculiarly risky

but it is fairly safe to say that the share of
labor in the control of the destinies of the
Empire will be larger in the future than it

has been in the past.
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Third Period.— Webb, 'Socialism in Eng-
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28. Great Britain— The Co-operative
Movement. The earliest examples of co-opera-
tive institutions are the corn mills and baking
societies started in the closing years of the l8th
century and the first decade of the 19th as a
relief from the millers' monopol}' and the exor-
bitant price of flour. At Hull, Whitby, Sheer-
ness, Dcvonport. and sundry places in Scotland,
mills and bakeries were worked successfully on
a ready-money, cost-price basis, but they had
little effect on the subsequent movement,
though Sheerness and a few other societies still

exist. The co-operative idea, as we know it,

was evoked in the mind of Robert Owen by
consideration of the antagonism of classes pro-
duced by t!ie industrial revolution with its wide-
spread misery among the factory operatives.

Failing to persuade his fellow manufacturers to

follow his example of humane treatment of his
employees, and failing to obtain efficient factory
legislation from the government, he devised the
plan of organizing the workers into self-sufficient

communities, owning and cultivating the land in

common and producing commodities for their

own use or for exchange with other communi-
ties. Two such colonies, at Orbiston in Lan-
arkshire (1826) and at Ralahine in Ireland
(1830-4), nearly succeeded. His followers, who
enthusiastically adopted his communist doc-
trines, started, from 1828 onwards, numerous
associations for co-operative trading, which
employed their profits in setting their members
to work at manufacture on a small scale. To
provide a market for the goods so made, Owen
in 1832 opened his Equitable Labor Exchange at

Cray's Inn in London, where persons leaving
Vol 7 — 58

goods for sale received in exchange labor-notes
based on the average time of production at six-

pence per hour. In 1830 there were nearly 30c
"Union Shops" with over 20,000 members, and
between 1830 and 1835 seven Co-operative Con-
gresses were held. But by 1835 the whole
movement collapsed owing to want of legal

status, the divergent interests of the members,
and the failure of the labor-time principle. The
enthusiasm of Owen's followers now overflowed
into the Chartist movement.

The second stage in the historj' of co-opera-
tion began in 1844 with the founding of the
Rochdale Society of Equitable Pioneers by a
group of socialists, chartists, and trade unionists,

who found the motive in the failure of a strike

among the flannel weavers. Its objects were the
sale of provisions, etc., the building and buying
of houses for members, the employment of out-
of-work members in manufacture, the purchase
of an estate to be cultivated by members out of
work or underpaid, "to establish a self-support-
ing home colony of united interests," and to
start a temperance hotel. Cash payment and
good quality were principles shared with the
older movement, but the new departure on
which the success of co-operation was to turn
was the surrender of the attempt to sell at cost
price. In lieu thereof Charles Howarth intro-

duced the system of dividing profits upon pur-
chases, and from that moment co-operation has
never ceased to prosper. This system took tlie«-

government of the society out of the hands of v

founders or shareholders and transferred it to
j

the customers, that is to the general co-operative
community. The rules for the organization of
a Co-operative Society have remained substan-
tially the same as those of the original Rochdale
Society. To quote one example: "The object of
this society is to carry on the trade of dealers in

food, fuel, clothes, and other necessaries, and
manufacturers of the same; the trade of general
dealers (wholesale and retail ) : including deal-
ings of any description with land, and the trade
of builders." Membership is free to all, and
each member must hold a fixed minimum of
one-pound shares one to five, carrying interest at

4 or 5 per cent. The maximum investment is

£200, and each member has one vote only, w-hat-

ever his holding of shares. The quarterly general
meeting of the society is the governing body,
but the management is in the hands of the com-
mittee, generally elected for a year, half retiring

each six months. The secretary is elected for a
year 'by the general meeting, but is tlie servant
of the committee, which appoints all the other
officials and workpeople. The shares can be
withdrawn but are not transferable and therc-
fc^re have never more than their face value. The
business of the store is transacted in the same
way and at the same prices as ordinary shop-
keepers, and after interest has been paid the
profits are divided among the customer-members
in proportion to their purchases. Metal tokens
or paper checks registering the value of each
purchase are given to the buyer, and are col-

lected periodically and credited to him. Non-
members are allowed half dividend. Out of the
profits a bonus is sometimes paid to labor

(£45,073 in 1905) and grants made for educa-
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tional and cliarilable purposes (£120,831 in

1905)- . ,

The co-operative movement now grew with

exceeding rapidity. In 1862 the total sales of

all the societies of all kinds in the United King-

dom amounted to £^.333.5-3; in 1870 to £8.201,-

685; in 1880 to £2.^.->48.3i4; in 1890 to £43731.-

669; in 1900 to £81,020,428. in 1905 there were

1.457 retail societies with 2. 15.?. 185 mcmlnTs. a

share capital of £26,077,174, total sales of £01,-

086,991, and profits of £9,959,238. Nineteen

stores have annual sales exceeding £400.000 each.

The obvious advantages of buying in large

quantities led to the fornintion of the Xorth of

England Co-operative Wholesale Society in

1864 which in 1874 amalgamated with a similar

metropolitan body to form the Co-operative

Wholesale Society of England, with head-

quarters at Manchester. Only societies can be

members and each member society must take up

one five-pound share for each 10 of its mem-
bers, such shares being transferable at par. The
general cominiltee of 16 sitting at Manchester

governs the society with the assistance of two
branch committees of eight each at Newcastle

and London. The final authority resides in the

quarterly r.ieetiiig, which, for sake of conven-

ience, is held in three parts at Manchester, New-
castle and London, each member-society being

entitled to one delegate for each 500 members.
Questions are settled by the total votes at the

three meetings. Goods are sold at slightly over

cost price and tlie profit divided among the pur-

chasing societies in proportion to their pur-

chases. The Scottisli Co-operative Wholesale

Society, established in 1868. is similarly man-
aged, but the member-societies have one vote in

virtue of their membership, one vote for the

first £r.ooo of purchases, and one vote for each

additional £2.000. A bonus is paid to cniployees

at the rate of twice the purchasers' dividend.

The two Wholesale Societies do not compete but

act as each other's agents. There an- s;i!e depots

at Leeds. Nottingham. Blackburn. Ihuldersfield,

Birmingham, Lcith. Kilmarnock, and Dundee,

and buving agencies in Ireland, Denmark, Ger-

manv, Spain. United States, Canada, etc. In

1905I the two societies had 1,419 members with

£1.660.072 capital, their sales amounted to £27.-

725.207, and their profits to £635,873.

Besides buyin.g and selling at wholesale, the

Wholesale Societies carry on a large amount of

manufacture — boots and shoes, candles, wool-

ens, clothing, furniture, brushes, upholstery,

bedding, butter, tlour. lard, jam, tobacco and

printing by the English society; flour, tweeds,

blankets, tailoring, shirts, mantles, furniture,

boots and shoes, hosiery, bruslies. nreseryes,

confectionery, tobacco, fish-curing and printing

by the Scottish Society. The output of the

English Society's productive works in 1905 was
valued at £3,543,501. and of the Scottisli Society

at £1.942,321. The two societies own tea planta-

tions in Ceylon, and the Scottish Society is now
considering the purchase of a tract of land in

Canada for wheat growing. Tlie English So-

ciety conducts a banking department for the

distributive stores and its turnover in 1905 was

£98,999,831. The Co-operative Newspaper So-

ciety is another federal institution owned by
co-operative societies. It publishes the Co-

otcrativc Sei^s, the weekly organ of the move-
ment. The Co-operative Insurance Society is

another "society of societies" doing mainly fire

insurance of society buildings, £22,000,000 of

property being so insured. The United Baking

Society of Glasgow (capital £130,372, sales

£482,544 in 1905) and eight corn mills (capital

£347.071, sales £1,364,527 in 19051 are also pro-

ductive .societies, federations of ordinary stores.

Production to the amount of several millions

sterling is carried on by ordinary distributive

societies, mainly in flour and baking, 19,450 per-

sons being employed in production, and mucli

activity is also shown by many societies in

building houses to be sold or leased tomemliers.

The total investments of the stores in "house

property" (including presumably their own
buildings) is' £6,576.217.

.\ large section of co-operators has always

held that co-operation, which did not include

a co-partnership witli lalior, was only a mas-

querade. To the Owenite communities suc-

ceeded the Redcmptionist Societies "Ic^r carry-

ing out the practice of associative labor." which

had a brief life about 1850. The Christian So-

cialists—Kingsley, Maurice, Ludlow. Xeale^in
1848-52 established some twelve "self-governing

workshops" in which the employees were to

supplv capital, management, and labor. Next
in the early sixties came the "Oldham Coops.,"

joint-stock cotton spinning companies in which

tlie shares were mainly held by operatives, but

th'.'v degenerated into ordinary companies. Lf-

forts at founding manufacturing societies were
persistent, and the wholesale and dislributi\e

societies and trade-unions lost large sums of

money; 275 societies established before 1880

were extinct in 1882, leaving only eight corn-

mills and 25 otlier societies. In 1884 the Labor

.\ssociation was founded to promote productive

societies on the basis of a co-partnership of

labor and capital, the workers being entitled of

right to a sh.ire of profit and being at liberty

to invest tlieir savings in shares. The mortal-

ity among societies continued high despite Iirisk

propaganda— 139 societies disappearing between

1880 and 1898. In 1905 there were 13' "pro-

ductive 'societies" (excluding the federal corn-

mills, the United Baking Society of Glasgow,

and the Co-operative Newspaper Company)
with 27,813 members, £409.054 share capital,

£1.316.126 sales, and £68.051 profits. Losses

were made by 23 societies, and of 91 making

in-ofits. 72 gave part to capital, 35 part to labor,

.and 37 part to purchasers. The Co-operative

Production Federation was started to aid the

societies with capital and prevent overlapping.

Eighteen textile societies had sales of £456.100

and 22 boot and shoe societies had sales

amounting to £272,935; 16 metal working so-

cieties had sales of £92.886 and 14 building so-

cieties sales of £02.825. .\ new brancli of acliv-

itv is the "Co-partnership Tenant's Movement*
for building and owning houses which has es-

tablished since 1888 many co-operative colonies;

there are now eight so.-ieties. of which fcur are

active with £82,600 capital. In agriculture there

are now 125 societies with 10.000 members and

£250.000 turnover; they consist of farmers and

small holders, buy seed and manures and sell

produce for their members. On the whole they
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belong to a different class from the ordinary
working-class societies. Finally, there is to be
mentioned the Co-operative Union, started in

1869, which carries on propaganda through its

district committees and the United Board
formed of representatives of the sectional
boards. It is also the parliamentary organ of
the movement and devotes much labor to organ-
ization and cdf.cation. Under its auspices is

licld an annual congress of co-operative so-

cieties at which matters of interest to the
movement are discussed, but the resolutions
carried thereat have no mandatory force. The
Woman's Co-operative Guild, started in 1883,
bad, in May 1906, 424 branches and 22,077
members ; it has done much education work
among woman members of stores and has been
specially active in organizing special stores in

very poor districts.

Bibliography.— Holyoake, G. J., 'History of
Co-operation in England' (1885, 2 vols.) ; Jones,
licnjamin, 'Co-operative Production' (1894, 2
\ols.,): Potter, Beatrice (iSIrs. Sidney Webb),
'The Co-operative ^Movement in Great Britain'

(1893); 'Co-operative Congress Annual Re-
port' ; 'Co-operative Wholesale Societies An-
nual' ; Lovett, William, 'Life and Struggles'
( 1876) ; Owen, Robert, 'Autobiography' ( fSs") ;

'An Explanation of the Causes of Distress'

(182^); Podmore, F., 'Robert Owen' (1906. 2
vols.) ; Acland. A. H. D., and Jones, B., 'Work-
ingmen Co-operators' (1884) ; Holyoake, G. J.,

'Rochdale Pioneers' (1893); 'The Co-oper-
ative Xews' for reports of meetings; H. D.
Lloyd, 'Labor Co-partnership' (1899); H.
\'ivian, 'Co-operative Production' (1900); 'Co-
operator's Year Book.'

Henry W. AL^crosty,
Lecturer on Economics, School of Economics

and Political Science, University of Lon-
don; Author of 'Trusts and the State,''

etc.

29. Great Britain— Factory Legislation.
Li the year 17S4, there raged at Radcliffc, near
Manchester, an epidemic fever in the cotton
spinning works, where long hours of labor and
a total absence of sanitation had undermined
the strength of the juvenile operatives. The
conditions of work in the Radcliffe Mills were
not worse than those prevailing throughout the
neighboring industrial district, in which the

new factories were multiplying fast. The epi-

demic of fever was but one among many sim-
ilar epidemics. But when, at the request of
the Lancashire Justices of the Peace, this par-
ticular outbreak was investigated by a com-
mittee of Manchester doctors, and when the

leading physician among them. Dr. Thomas
Percival, and the Chairman of the Quarter Ses-
sions, Thomas Butterworth Bayley, persuaded
their fellow magistrates that the gravity and
rapid diffusion of the sickness really arose from
the "putrid effluvia" of the "numbers crowded
together" in the new mills, and the "injury done
to young persons through confinement and too
long continued labor," they were close to the
discovery of the great device of factory legis-

lation. At once the Manchester Justices, who
were not at that date pecuniarily interested in

cotton mills, decided henceforth to refuse to

allow the "indentures of parish apprentices

whereby they shall be bound to owners of cot-

ton mills and other works in which children
are obliged to work in the night, or more than
10 hours in the day." In 1796, Dr. Percival
and his friends definitely formulated certain
resolutions, in which they again drew atten-
tion to the physical and moral evils of ex-
cessive hours of labor, of the unsanitary con-
ditions of the factories and of night work;
and in wdiich they proposed, "if other methods
appear not likely to effect the purpose," that
Parliament should enact "a general sj-stem of
laws for the wise, humane and equal govern-
ment of all such works." Here we have ex-
pressly suggested the expediency of factory
legislation. Within half a dozen years the
first tiny instalment of that legislation—the
"Health and Morals of Apprentices Act, 1802"

—had, at the instance of the greatest mill owner
of the time (Sir Robert Peel), passed into

law. This experimental legislation of 1802,

expanded by Robert Owen in 1815 into a gen-
eral principle of industrial government, and
applied in tentative instalments by successive
generations of unwilling statesmen, has spread
to every industrial community in the Old
World and the New. Of all the 19th cen-
tury inventions in social organization, factory
legislation is the most widely diffused. The
opening of the 20th century finds it prevailing
over a larger area than the public library or
the savings bank ; it is, perhaps, more far
reaching if not more ubiquitous, than even the
public elementary school or the policeman.

It is sometimes said that England has lost

the lead in factory legislation ; that New Zea-
land and several of the Australian states far
outstrip her ; and that in one respect or an-
other France, Germany, Switzerland, and even
Austria, surpass the United Kingdom in the
protection of labor. This is not the place to

examine into the accuracy of these assertions.

It is by no means easy to ascertain, even from
the laws of a country, exactly what national

minimum it proposes to enforce, in all the
varied circumstances of place and process, age
and sex. Still less easy is it to discover to

what extent the law is really obeyed and en-
forced. Though the policy of a national mini-
mum is, in the United Kingdom, as yet most
inadequately embodied in law, and most im-
perfectly enforced, yet it may well be that the
scope of the factory legislation is, taken as

a whole, and as applied in actual practice, more
extensive than that of any other state.

What is often overlooked is that the law
on the subject is, in the United Kingdom, not
contained in any single code, or in any one act
of Parliament, but has to be collected from
among seven different branches of English law.

There is first the law as to sanitation, which
applies to factories as to other places, and is

administered by the Town Council or other
local governins body under the supervision
and, more or less, the control of the local Gov-
ernment Board. With this we may name the
law as to education, with its incidental restric-

tions on the employment of children under 14,

enforced by the 'Town and County Council
under the supervision of the Board of Educa-
tion. It is partly in connection with educa-
tion, too, though partly also in connection with
the prevention of cruelty to children, that the

Town and County Councils are empowered to
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make by-laws, subject to the approval of the

lloinc Office, regulating or proliihiiinj; the em-
ployment of children and young persons under
l6 in certain occupations. The law regulat-

ing the conditions of employment as such is

itself scattered over live distinct series of acts

of Parliament, relating respectively to (a) fac-

tories and workshops generally, including all

manufacturing industries, laundries, docks and
works of engineering: administered partly by
the Home Office itself and partly by the local

governing bodies under the Local Government
Board; (b) mines, administered wholly by the

Home Oflice ; (e) retail shops, administered
wholly by the local government bodies, under
the Local Government Board; (d) ships, and
(e) railways, both administered wholly by the
Board of Trade.

The principle underlying this mass of com-
plicated and detailed legislation—a principle

which was not consciously present to the mind
of its early advocates, and one which is still

only grudgingly admitted—is the establishment

and enforcement of a "national minimum" in the

circumstances of employment, below which it

is judged to be inexpedient, in the permanent
interests of the community as a whole, tliat any
person should be employed. "The ultimate end
of factory legislation." approvingly wrote the

Times of 12 June 1874. "is to prescribe con-

ditions of existence below which population
shall not decline." This compulsory national

minimum is naturally a rising one. "Every
society is iud;Ted. and survives," aptly said Mr.
Asquith in 1901, "according to the material and
moral minimum which it prescribes to its mem-
bers."

It would be an interesting and supremely
useful subject for .graduate study to discover

what is the national minimum which the vari-

ous civilized states of the world, now actually

prescribe, by compulsory law, to the various

grades and classes of citizens, in the different

circumstances of their respective employments.
To do this even for the United Kingdom would
require much more than the space here avail-

able. The student would find that the sys-

tem of regulation which began, in 1802, with
the protection of the tiny class of pauper ap-

prentices in textile mills i.ow includes within

its scope every manual worker ii. every manu-
facturing industry. From sanitation and the

duration of lalior, the law has extended to the

age of commencing work, protection against

accidents, the I'lxing of meal times and holi-

days, the methods of remuneration — not yet

(though this, too, in New Zealand and Aus-
tralia) the amount of the wages. The prescrip-

tion of national minima is, however, still very

far from being cither uniform or systematic.

The various requirements in the way of sani-

tation, duration of labor, hours of beginning
and ending, age of commencement, meal times

and holidays, methods of remuneration and
protection against accidents, often apply, each

of them, to particular industries, particular proc-

esses, particular ages, particular localities and
particular sexes; partly, of course, because the

various detailed prescriptions are. in their very
nature, applicable only to this limited extent;
but, more commonly merely on account of the

empirical, and so to speak, accidental character

of all our legislation. Speaking generally, we

may say that the policy of the national mini-
mum has been most completely and elliciently

worked out in the industry to which it was
first applied, mainly cjlton spinning and cot-

ton weaving ; and in which—whether post hoc
or propter hoc—England still leads the world

;

taking industries generally, it has been far

more thoroughly applied to the employment of
women and children than to that of men. in

respect to whom it is only just beginning; with
regard to subjects of prescription, it is most
universal in respect of the cleanliness, ventila-
tion, temperature and sanitary aceonunndations
of the work place, and the means of escape
from tire; next most in respect of (he age of
commencement, the maximum working day and
protection against accidents ; whilst with re-

gard to the enforcement of a national minimum
of subsistence, we are in the L^nited Kingdom,
still in the stage of wondering 1nw the un-
lettered rulers of New Zealand and various
Australian states can manage actually to ac-

complish that which the English statesman and
captain of industry a'^rre to be demo-KlraMv
impossible. The policy of a national minimum
secures universal lip homage, so far as it ap-
plies to children. Vet our young children may
lawfully be industrially employed, or even hired
out for wages, in all Ireland outside the few
large cities, if in any industry not coming un-
der the Factory Acts, at any age, at all hours,
without stint; in Great Britain and the Irish

cities (unless new by-laws have recently been
made) in any such industry at any age, for

any number of hours ; under such by-laws, gen-
erally only after 11 years of age, and for lim-

ited hours, differing from place to place; in

factories or workshops, not under 13, and then
only halftime unless a minimum educational
standard, prescribed by the local education au-
thority, has been attained

;
generally speaking,

full time after 14; but in some si,:cified indii<;-

tries or processes not until 16, or even iS. Still

more wanting in universality and uniformity
is the enforcement of such national minima as

the law does prescribe. The distribution of the
task of enforcing the law among over 2,000

independent local governing bodies, in England,
Scotland and Ireland ; the supervision and im-
perfect control exercised over these by four
diflferent government departments in England,
besides several others for Scotland and Ire-

land; and the very different views which these

government departments take of their duties

—

fo say nothing of the very different degrees to

which they have consciously adopted the root-

idea of factory legislation as above set forth

—

necessarily makes the enforcement of the law
extremely uneven. Only in one branch, in-

deed, that which deals with "factories" prop-
erly so called, in which women and children

are employed in connection with mechanical
power, can the law be said to be at all suc-

cessfully and systematically enforced from one
end of the Kingdom to the other. This hap-
pens to be the branch of the law which is en-
forced by an official staff, appointed by and
solely responsible to, the Home Office in Lon-
don.

For the enforcement of the policy of the
national minimum, so far as this is committed
to him, the Home Secretary has at his dis-

posal, in the Factory Department of the Home
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Office, a "Chief Inspector," a score of special-

ist and superintendnig inspectors, 42 district

inspectors, nearly 50 extra inspectors who
share the work of heavy districts, and
nearly 40 assistant inspectors. This staff

of about 150 men, who are paid from £150
to £1,000 a year, is supplemented by 15

lady inspectors, who receive from I200 to

£.300 a year. All the staff are appointed after

examination, without regard to politics, and
are permanently employed. These inspectors

are perpetually traveling over the United King-
dom, covering among them, nearly a million
miles annuall}', and keeping under inspection
more than a quarter of a million distinct fac-

tories, workshops, warehouses, laundries, docks
and wharves (excluding those employing adult
men only, which are ignored in practice), in

which nearly five millions of persons are em-
ployed. Their efforts are aided by about 2,000
"certifying surgeons." who are paid by fees

only. These are doctors in local practice who
give the certificates of health without which,
in certain cases, children cannot be employed.
.\ similar, but more limited, staff is employed
in the inspection of the mines and quarries.
The tradition of the Home Office in this de-
partment is that it is the business of the

inspector, not merely to act on complaints, or
to make so many visits, but to get the law
enforced. Hence, the inspectors go hither and
thither as they think fit, visiting one factory
frequently, another not at all ; acting on any
hint or suggestion that they can get of any
illegality being committod, and, not only not
refusing to act on anonymous communications,
but eagerly welcoming them when notliing bet-

ter is to be had. Unfortunately, however, the
paucity of the staff allowed to it by the treas-

ury, and the curious reluctance of English gov-
ernment departments to see their functions ex-
pand, has led the Home Office to forego whole
fields of industrial employment in which the
enforcement of a national minimum is no less

necessary than those which it insoects. It de-
liberately omits from its regular inspection, not
onlv the workplaces where men only are em-
ployed (though these are also subject to the

law in various particulars), but also the

myriads of "domestic workshops," in which
only members of the same family are employed,
and in which the worst cases of "sweating" are

found. The sanitation, too, of the workshops
(not using mechanical power), even where
women and children are employed, is, like the

whole regulation of the homeworkers, aban-
doned to the more perfunctory hands of the

local authorities. On the other hand, it must
he said that the Home Office far surpasses the

Board of Trade in the execution of its duty of
enforcing the policy of the national minimum.
The scanty inspectorial staff of the Board of
Trade, on whom we have to rely for the en-

forcement of the law relating to the conditions

of employment in connection with railways and
ships, confines itself, practically, to the investi-

gation of cases actually brought to its notice by
responsible specific complaints, or by accidents

;

and takes up the attitude that it is not the busi-

ness of the office, or of its parliamcntarv chief,

to initiate anything. To the student of the fac-

torv system of the lt)th century, the reflection

•will inevitably occur that, if the Home Office

had acted on this principle, we should still have
with us the "wliite slavery" of tiie Lancashire
Cotton Mills, denounced by Oastler and Lord
Ashlej'. But there is even a lower depth than
the Board of Trade. The Local Government
Board, the department to which Parliament has
entrusted the enforcement of the national mini-
mum of sanitation takes no action whatever to

see that the local governing bodies put into

operation the sanitary provisions of the Factory
Acts with regard to workshops and the resi-

dences of home-workers ; and fails even to

compel negligent or recalcitrant local govern-
ment bodies to put in force the Public Health
Acts. It does not even make itself aware of the
extent to which the national minimum of sani-

tation is being secured in the different localities.

Thus it is that, after a whole century of
experiment in factory legislation—of experi-

ment so demonstrably successful that it has
converted the statesmen and the economists of
the entire civilized world—the United Kingdom
still contains districts, classes, and industries

in which there prevail the precise evils from
which the cotton operatives of Lancashire and
the coal miners of Xorthumberland suffered a
century ago. The so-called "sweated" trades,

to which factory legislation has not yet been
effectively applied, remain as they were de-

scribed by the select committee of the House
of Lords in 1890. regions of "earnings barely

sufficient to sustain existence; hours of labor

such as to make the lives of the workers pe-

riods of almost ceaseless toil ; sanitary condi-

tions injurious to the health of the persons
employed and dangerous to the public." What
those who believe in factory legislation de-

mand, and what the second century of suc!i

legislation may bring to us, is the conscious

application of the policy of the national mini-

mum to every branch of industrial employment

;

the explicit formulation of this policy in a

systematic code, applicable, with only the nec-

essary technical variations, to every trade in

every part of the Kingdom, and to every
worker in such trade, of whatever age or sex

;

the deliberate prescription, in the interest of the

whole community, of the conditions of employ-
ment, whether sanitation or hours, education or

subsistence, below which no individual can be
permitted to be employed ; and the vigilant en-

forcement of this minute imiversal code by the

ioint activities of the central departments and
local governing authorities, each acting, through
its highly organized inspectorate, as a check,

not only upon all who break the law, but also

upon any who should neglect their own part

of its enforcement.

Bibliogi-at>hy.— The best vision of the
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Factories and Workshops, and the corre-

spondi'jg one of the Chief Inspector of Mines.
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Owen,> by F. Podmore (1006) ; 'A History of

Factory Legislation,' by B. L. Hutchins and
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raphyl : 'The Law of Factories and Workshops
as Codified and Amended by the Act of looi'
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Case for the Factory Acts,' edited by Mrs. Sid-
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'Observations on the Manufacturing Svstein,'
by Robert Owen (1815).

Sidney and Reatricf, Wep.b.
Joint Authors of ''I'hc History of Trade Union-

ism.^ 'Industrial Democracy,' 'Problems
of Modern Industry.'

THE IDEAL LIFE OF THE NATION.

30 (a). Great Britain— The Church of

England. It is dilTiciilt to (kliiK- the cliaractcr-

istics of the Church of England so as lo enable

an outsider to understand it. In much that con-

cerns its external form and tr<.diti()ns it is

probably the most mcdia-val institution in

Europe. In much that concerns its religious

teaching and life it is more abreast of modern
thought than any other religious body. The
former characteristic? may be illustrated by the

fact that its property is held in some cases by
direct pift of An.gio-Saxon kings, and that

many of its institutions arc feudal in their

origin. Again it differs from any of the

Protestant Churches of the Continent by the

fact that it does not express as they do the

teaching or influence of one individual re-

former. In a very true sense its history has

been continuous. It is an institution which has

grown and developed with the history of the

English people. It has been modified and
changed to meet the needs of each age. It is

an institution whirh has created a theology,

not one which is t'.ic outcome of its theology.

It is therefore clear that the Church of England
can only be described by its iiistory.

History. — The history of the Church of

England dates from the mission of Augustine
in 597 A.D. This mission was the direct

action of the Church of Rome, but almost

from the beginning there were other ele-

ments. A large part of England was as a

matter of fact converted by missionaries from
Scotland and Ireland, representatives of the old

Celtic Church. .Although the organization in-

troduced by Augustine and Theodore ultimately

prevailed t'.irough the v. hole island, yet the

Church contained elements and traditions de-

rived from Celtic sources. Gregory the Great
had used language in his Icttc-s tp Augustine
which implied that a considerable degree of in-

dependent development was to be left to the

newly founded Church, and from the first its

rites and ceremonies difi'ered from the Roman.
During the Anglo-Saxon period there were two
elements in its history. The kings and the

people of England were full of admiration for

the Church of Rome to which they owed
Christianity, but, on the other hand, the Church
developed more and more as a national institu-

tion and its ecclesiastical laws were the work
very largely of secular councils, on vhich the

bishops sat. The Norman Conquest brought the

British Isles very much into tlic swim of

European life, and gradually two opposing cur-

rents of policy asserted themselves strongly.

On the one side a series of able ecclesiastics

aimed at securing the independence and privi-

leges of the Ciiurch anu ai bi nignig it inio viose
obetlience to tne ciUira. uri^aiii.^aiiun at Home.
On tile oilier side tiie nauonal develop. iieiit

tended to assert the iusu.ari.y and independence
of the Engiisn stale anu .sovereigns, there was
a strong o,)posiiiOii 10 loreign ecclesiastics, t<i

paymems to lorei^n courts and 10 tlie iiUUKiice

of foreign mon,»siic t-rders. Legislation such
as the .-\ct of Praemunire was introduced, li :iii-

ing ecclesiastical aullioriiy and in the rei^n of

Henry \'. the property of alien priories was
confiscated, ihrougntut the Middle Ages there
is literary evidence of criticism on mucii con-
nected Willi the church, which reached its In ad
in the work of Wyc.iffe who combined opposi-
tion to the n'.or.astie body and the Church of

Rome with a good deal wiiieh would be called

in the present day Radicalism.
Like the Church of England the history of

the Reformation (q.v.) is a complicated story.

The final result was produced by various in-

riuences. I here was the old national feeling as

opposed to the claims of the papal curia ex-
pressed in the Reforinalion .Vets by the state-

ment th;it the realm of iMigl.'ind was and al-

ways had been an Eniijire ; there was the in-

fluence of the Humanism of Colet, More and
F.rasmus, which demanded a Conservative Ref-
ormation ; there was the popular objection to

the rights and privileges of the clergy; there
was the slrcjug conservative element which has
always been characteristic of the English peo-
ple and which elKcked any great tendency to

change; and especially during ihe reign of Fiiza-

belli there was the influence of the foreign re-

formers. 'I i'.e result was a Conservative Ref-
ormation. Xo attempt was made to sweep
away the Old Church and reconstruct it, eiilier

doctrinaliy or as regards the constitution de
novo. Such changes were made as were found
necessary to express the different influences

which prevailed. I his might be shown in

various ways and will appear as we proceed
with our account. For example by a statute

law which has never been repealed, the whole
of the canon law which had been accepted in

I'"nglaiid before the Reformation is still the law
of the Church, except in so far as it is contrary
to Act of Parliament. By the time of Queen
Elizabeth's reign the various parties had become
clear. It was clearly the aim of the rulers of
the time to unite as many elements as possible

in one n;itional Church and the ultimate reform
settlement w.as based therefore on a policy of
modelling a national Church which should in-

clude very varied elements. The result of the
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Reformation was to modify and reform the

existing institutions, not to create a new Church
in accordance with any system of doctrine. (See
Gkeat Britain — The Reformation.)

Since that tiine the Church of England has
suffered hardly any change in its formularies
or in its constitution ; but it has been profoundly
changed by the influence of various schools of

thought, each of which has interpreted its form-
ularies in accordance with their convictions.

The close of the reign of Queen Elizabeth, the
writings of Hooker, mark the beginni .g of a
typical theolog}-, and Anglicanism in the
modern sense of the term was developed and
worked out by the great divines of the 17th

century. The result of the Commonwealth and
of the Puritan domination was to strengthen the
hold of the English Church on the nation, and
at the time of the Restoration a vast majority
of the people were attached to it. A very little

more statesmanship on the part of the restored
Cavaliers might have almost wiped out Puritan
traditions. At the time of the Restoration
the High Church party were the dominant
factors in the Church, but the Roman ten-

dencies of Charles H., the Roman Catholic
position of James IT., the fear of papal in-

fluence, and the Non-Jurors schism on the ac-

cession of William weakened its influence.

Some of the ablest members of the High Church
party left the Church at the time of the Non-
Jurors' secession. High Churchmen were under
suspicion as being opposed to the reigning
dynasty, and in the first half of the i8th cen-
tury the prevailing influence was the latitudi-

narian movement associated largely with the

name of Tillotson. The Whig ascendency, the

suppression of convocations and the influence

of the deistic literature reduced the spiritual life

of the country to the lowest ebb. The move-
ment for religious awakening grew up in the

Church of England, but a secularized Church
-vvas unable to contain the vigorous spiritual life

of Wesleyanism. But though the Wesleyan
Society passed outside the Church, its influence

lived within it, and at the close of the 18th and
the beginning of the 19th century, the evangeli-

cal movement was strong. .'Xll through this

period the High Church party had lived on.

The failure of the Stuart succession destroyed
all suspicion of disloyaltv, and eventually lati-

tudinarianism and evangelicalism lost their hold
on the country. High Church influences began
to assert themselves again. The religious move-
ment was assisted bv a romantic reaction against
the commonplace i8th century traditions and by
the revival of an idealistic philosophy, and it

came to a head in the well-known O.xford
Movement, which is usually supposed to date
from the year 1833. The Oxford Movement in

its double aspect of High Church principles and
of ritualism has profoundly changed the re-

ligious life of the whole .-^nglo-Saxon world.
It was followed rapidly by a Broad Church re-

action, and there has been a tendency of recent
years for a new partv to arise, combining many
of the elements of both the schools. At the
present time the theology- of the Church of Eng-
land is influenced by all the different movements
we have described. The Church of England is

not ".Anglicanism," but it has created Anglican-
ism within the fold of an Establishment. Vari-

ous different types of thought prevail and the
position can only be understood by looking at

the Church as the result of the history we have
described.

General Principles. — The Church claims to
be that portion of the Universal Church of
Christ located in England, a "true and apostoli-

cal Church teaching the doctrine of the Apos-
tles." It acknowledges that to the Crown "the
chief government of all estates of this realm,
whether they be ecclesiastical or civil in all

cases doth appertain." It is established, i. e. it

is part of the constitution of the country. It is

National ; Protestant in so far as denying that
the Bishop of Rome has jurisdiction in England
and condemning the errors of the Roman
Church ; Catholic as claiming to be a portion of
the Universal Church of Christ. It grounds
itself on Scripture and the three creeds. Its

ministers are bishops, priests, and deacons. It

claims to be continuous with the primitive
church.

Constitution and Laiv. — The constitution of
the Church was influenced by two main
characteristics. One was a desire to do away
with what we believe to be mediaeval corrup-
tions

; the other to preserve the primitive or-
ganization of the Church. Naturally also there
was a tendency to preserve all the distinctly na-
tional institutions which were inherited from the
past. The orders of the Church of England are :

bishops, priests, and deacons, and it is definitely

laid down that the possession of episcopal ordi-

nation is necessary for holding office in the
Church. The clergy of the Church meet in their
own assemblies in Convocation which were
originally the meetings of the clergy for taxing
themselves at the time when they were immune
from general taxation. At the present day.
Convocations have no legislative power except
such as is intrusted to them on any special occa-
sion by Parliament, and no change can be made
in any law or custom of the Church without the
consent of Parliament. But it was the theory,
not perhaps always acted upon, of the Reforma-
tion and it has been the custom since, that
Parliament should not legislate for the Church
except with the advice of the clergv. Practically
the result of this has been that external changes
in either form or constitution of the Church
have hardly been made since the Act of Uni-
formity of the year 1662. By the common law
of the country the parson or parish priest has
a freehold in his cure, and he can only be re-

moved by very complicated legal processes.

The result of this has been to make the English
clergy very independent of any authority. The
influence of the bishops as men may be very
powerful and effective but if they wish to sup-
port their opinions or the administration of the
law by anj' appeal to authority they arc
hampered at every turn by a complicated legal

system which makes it exceedingly difficult for

them, even in spite of recent changes, to inter-

fere with acrimonious or refractory clerks. The
difficulties have been increased by the unsatis-
factory character of the Church Courts. It is a

fundamental principle of the English law that
the Sovereign is in all causes, as well ecclesi-

astical as civil, supreme. The Church has it.,

own courts and those courts are very largely

secular in character and do not command the
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adherence of the clergy, while tlie Judicial Com-
mittee of Privy Council which is the linid court

of appeal in matters ecclesiastical, has not con-

lined itself to reviewing judgments of courts on

the point of view of justice to llie individual,

but has attempted to legislate by its judgments,

and has not met with anything like universal

acceptance. The position then is that the con-

stitution of the Church and the Church Courts
has grown up not in obedience to any particu-

lar theory, but by modirications from lime to

time of tiie traditional system and that it does

not at present satisfv the convictions of a large

section of the Church.
Establishment.— The position of the Church

of England is that it is established by law and
it is part of the constitution of the country.

What exactly this implies has never been clearly

defined and there are different sections of

opinion on the subject in the country. The
Iligh Church party claim that the position of

the Church is continuous with that before the

Reformation and that the Church is by consti-

tutional right free to determine its own teach-

ing. A party which would be called by their

opponents Erastian would claim that the Church
was entirely subject to the Sovereign and to

the Houses of Parliament. The former would
point out that the Sovereign is rightly supreme
in all actions relating to liberty of person and
property, that (as shown by manv Acts of

Parliament, notably the Scottish Church Act
of 1905), when ouestions of property are in-

volved the Civil Courts or Parliament have to

deal with the internal matters of the different

religious bodies whether they call themselves

"Free" or not, and that what the state has done
is to accept to a large extent the Church Courts

as part of its constitution.

The situation can really be determined only

bv historical princinles. The position of the

Church is that it is not in obedience to any
theory but in obedience to a number of his-

torical facts. During the Middle .Ages the

Church had great independence. The clergy

had the right of taxing themselves and met for

that purpose in their convocations. The
bishops and mitred abbots were members of the

House of Peers, but there was continued fric-

tion between the crown lawyers and ecclesiasti-

cal lawyers as to their respective jurisdiction

and the secular authorities always resented the

right of appeal in ecclesiastical matters tj

Rome. The present position of the Church and
State is determined liy the following points

:

(i) The position of the Sovereign is in a cer-

tain sense that of the head of the Church. It

is to be noted that the title "Supreme Head"
was definitely given up bv Queen Elizabeth and
the actual position is rather that the Sovereign
is head over, "all causes, as well ecclesiastical as

civil, supreme." (2) The patronage of the Crown.
The Crown appoints to all bishoprics and dean-
eries and to many canonries of the inferior

clergy. In most cases the Crown right of
patronage is directly inherited from the Middle
.\ces or taken over from the rights of the
Popes. (3) The Church is subject, like every
other body in the kingdom, to the laws laid

down by Parliament. The Book of Common
Prayer has been adopted by Parliament, and by

the Act of Uniformity the authority of the
State is added to the authority of the Church.

The Property of the Chureh.— The projicrty

of the Church consists of the follow ing ; ( 1 )

Tithes, which are charges upon the land paid
originally to the parochial clergy. The origin
of the institution of the tithes is much debated.
It appears to have begun as a voluntary custom
from charges made upon the land by the owners,
and these customs and charges have gradually
been recognized by law and become universal.

Up to the time of the Tithe Commutation .\ct

in 1836 all these payments were made in kind

:

by that Act they were commuted into money
payments. (2) Landed Property. The Church
has inherited a portion of the large estates which
were in the possession of the bishops and other
ecclesiastical bodies during the Middle .\ges.

These were ultimately derived in many cases

from a grant by the sovereign or of individual

land-ow-ners. They include in addition to landed
property, manorial rights and in the County
Palatine of Durham royalty rights. In many
cases they date from a period before the Con-
quest ; for instance. Farnham Castle has been
the property of the Bishops of Winchester from
the time of. a grant made in .\nglo-Saxon
times. In the great majority of cases now the

landed property apart from the Glebe lands of
the parochial clergy is managed by the Ecclesi-

astical Commissioners and the bishons receive

fixed stipends. (3) Modern Endowments.
These largelv consist of money, and are for the

most part administered by the Ecclesiastical

Commissioners.
Prayer Book.— The character of the Church

of England is shown very clearly in the Book
of Common Prayer. The Prefaces lay down
that the object throughout was to preserve the

old form of services but to fit them to the

altered needs of the time, and in many cases to

return to what were looked upon as more
primitive customs. The first edition of the

Prayer Book was issued in 1549. the second in

1552, the third in 1559, the fourth in 1604, and
the fifth edition in 1662. The services through-
out preserve the structure of the pre-Reforma-
tion books, but they are shortened and simplified.

What was believed to be superstitious was cut

out, and, of course, the whole translated into

the English language. The Prayer Buok was
influenced to a certain extent by some of the

earlier Lutheran formularies and some of the

finest of the collects were the work of .\rch-

bishop Cranmer himself.

Doctrinal Vormula.— The doctrinal formula

of the Church of England is the Thirty-nine

.-\rticlcs and the belief of the Church is also to

be gathered in the Homilies and Prayer Book.

The production of religious formulre was the

leading feature of all sections of the Christian

Church during the Reformation period and
amongst all the varied formula the .Articles, of

the Church of England are conspicuous for

their shortness. During the reign of Henry

VIII. various doctrinal documents were issued.

The first document we have to consider is the

Fortv-two .Articles issued in 1553. They were

not systematic in character, they were mainly

directed against the different evils of the time

and in their broad outline were concerned

with the errors of the .Anabaptists on the one
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side and the Mediaeval Schoolmen on the other.

These Articles were revised in the reign of
Elizabeth and published as in Thirty-eight
Articles in 1563. These were made more sys-

tematic in character and the relation of the

Church of England both to certain Protestant
movements on the Continent and to the Church
of Rome was more accurately defined. By this

time the results of the Reformation had begun
to shape themselves more clearly. But through-
out they bore the impress of the statesman.
They were clearly drawn up with the object of
including as large a number as possible of the
different sections of opinion which existed at

the time within the limits of the national
Church. These were further revised and
finally issued as the Thirty-nine Articles in 1571.

At one time the subscription to these Articles
was imposed by the State not only on all the
clergy but all sections of the laity as the means
of qualifying for office, but the tests for the

laity have now been entirely done away with
and that of the clergy is limited to a general
assent to the teaching of the Articles. The
courts have always been very broad in their

interpretation of the doctrine of the Church of
England. The clergy undertake .to use the
Prayer Book and no other document in public
worship except in so far as allowed by lawful
authority and give a general assent to the teach-
ing of the Thirty-nine Articles. Within these
limits the fiillest freedom of opinion and expres-
sion of opinion is allowed.

Anglican Theology.— The theology of the
Church of England has had certain special char-
acteristics, (i) Owing to its connection with
the universities there has always been a
markedly learned character about a section of
its clergy. Clcrus Anglicanus siupoy mtindi was
the verdict of the 17th century, and during that
period a number of very learned works were
produced by the Church. It suffered like all

departments of the country by the intellectual

lethargy of the universities in the l8th centurj'.
In the 19th century its character to a large
extent revived. (2) But though a learned
Church there have always been certain char-
acteristics to distinguish it from other religious
bodies. Its interest has been very largely in

historical and exegetical studies. It has sedu-
lously eschewed S3-stematic theology. There is

not at the present day an authoritative work
stating the beliefs of the Church of England.
It has been largely concerned with questions of
ecclesiastical organization and the special
features which have distinguished it from the
Roman Catholic and Protestant churches.

(3) The most prominent product of its activity
has been the creation of that school of theology
which might be defined as Anglican. Whereas
Luther and Calvin created Lutheranism and Cal-
vinism the traditions of Anglicanism, on the
contrary, are the product of the position of the
Church of England rather than the creator of it.

Although certain broad principles underlie the
Reformation it would he impossible to say that
any one prominent principle prevailed, but the
result of a Conservative Reformation, with some
reference to primitive truth, was to create a
body which nrescrvcd historical tradition in the
threefold order of bishops, priests, and deacons,
and the customs and rites of the primitive

Church and at the same time had largely-
abolished medieval corruption. The defence of
this position created Anglicanism. A knowl-
edge of the Eastern Church provided the ex-
ponents of that system with a very strong
weapon and the Oxford Movement (q.v.)
finally made this the dominant note in Anglican
theology. But it must not be thought that it

is necessary to hold "Anglican" views to be a
member of the Church of h-ngland. Within the
limits of the Church are many who would
strongly object to those views. (4) The op-
portunities for a liberal position created on the
one side by the relations of the Church with the
universities and on the other side by the free-
dom of opinion secured by secular courts
created a strong Broad Church movement. As
the modern exposition of Anglicanism dates
from the "Tracts of the Times' so the modern
exposition of the Broad Church theology^ dates
from 'Essays and Reviews.' The aim of the
Broad churchman has always been to keep him-
self in touch with modern science and modera
criticism. But of recent years there has been a
considerable rapprochement between these two
schools and the appearance of 'Lux Mundi'
marked a new departure by which the Anglican
school accepted many of the results of modern
criticism and thought which their predecessors
had condemned, (s) Ever since the Wesleyan
movement, and the Evangelical movement which
was its accompaniment in the Church of Eng-
land, there has been a strong Evangelical party
within the Church. Its tenets were represented
by Simeon and the Cambridge school of the
early 19th century and it took for many years
a lead in philanthropic work and is especially
connected with the abolition of the slave trade.
But it has always failed as compared with the
other two schools in an intellectual exposition
of its system and has never in anv great degree
influenced the theology of the Church. Outside
all these definite schools it is probable that there
is a considerable element in the Church consist-
ing of those who are by tradition lojal members
of the Church of England, who accept its formu-
laries without attempting to interpret them very
definitely, whose interest in religion is practical
rather than theoretical, and who are prepared
to accept and work from the point of view of
common sense rather than of elaborate theologi-
cal accuracy the system in which they find
themselves.

Doctrinal Teaching.— As will appear from
what has been said above it is not particularly
easy to fix the standard of belief in the Church
of England. On the one hand it did not arise
from a definite body of teaching, like that of
the Lutheran and Calvinistic churches, on the
other side its Articles were drawn up with the
idea of inclusion rather than exclusion. More-
over its historical position has led to its hold-
ing a mediating belief in many .respects. A res-
olution, however, of the Lambeth Conference
has laid down the following principles, (i) The
acceptance of the Old and New Testaments.
The English Church, however, has never ac-
cepted the position that the Bible and the Bible
only is the authority for its belief. Its definite
statement is that whatever is not contained
therein or may be proved thereby is not neces-
sary to salvation. But it has always recognized
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t'.iat in interpreting tlie Bible the traditions of

the Church may be used. As regards the canon
of Scripture it occupies a middle position be-

tween the Protestant and Roman Catholic

churches. It accepts the Apocryplia, though not

as a standard of belief, or as authority for faith.

(2) The acceptance of the two Creeds: The
Niccne and the Apostles. This definitely means
that its standard of belief is the traditional,

orthodox teaching of the Church. It is, how-
ever, slow to express a decision, or impose its

belief. (3) The acceptance of the two sacra-

ments, of Baptism and the Lord's Supper, as

generally necessary to salvation. As regards
sacramental teaching it has always been very
wide in its limits. It makes its standard the

acceptance of the authorized service and it has
frankly admitted that while Zwinglianism and
the doctrine of transubstantiation are incom-
patible with its formularies, within these limits

any form of cucharistic doctrine is allowed. As
regards other rites and ceremonies it has always
made a very delinitc distinction between the two
sacraments and others, although its formulas
have occasionally used the term sacrament in a

wider signification. But it lays great stress on
confirmation, orders, and matrimony and allows
private absolution and confession, although it

does not make them compulsory. (4) The ac-

ceptance of the threefold ministry of bishops,
priests and deacons. Here again its demands
point to a system rather than to a doctrine. All
its clergy must be episcopally ordained, but it

does not demand any definite theory of ordina-
tion apart from what is implied in acceptance of
the ordinal. A section ot the Church would
make the acceptance of the doctrine of apostolic
succession necessary, but it has never been the

teaching of the Church officially and as a whole.
Negatively the Church condemns emphati-

<:ally the system and authoritv of the Roman
Catholic Church and the infallibility and su-

premacy of the Pope. It definitely condemns
also certain doctrines of purgatory, the invoca-
tion of saints, the sacrifice of the mass, relics,

the merits of the saints, and works of superero-
j'-'fion. In relation to the Eastern Church, while
<lifFcring fundamentally in tone and temper it

is very nearly in doctrinal harmony, the chief

poir.ts of distinction being of course the invo-

cation of saints, the doctrine of 1 double pro-
cession, the use of the term transubstantiation,
while there is some general hesitation about the
acceptance of all the seven councils or the neces-
sary acceptance of the seven sacraments. As
against the Protestant churches as a whole, it

would always avoid accepting the extreme forms
of predestination or justification bv faith; it

would lay stress on the need of interpreting the
Scriptures in accordance with the traditions of
the Church : it would almost universally lay
greater stress on the reality of the sacramental
svstem. and it would maintain episcopacy as an
institution against every other form of Church
government whilst condemning the tendency to

disunion which characterizes so many of the
Protestant bodies. To some its mediating atti-

tude appears to be a mere political compromise
between two incompatible ideals, to its own
members it would seem to be the one Church
which most clearly holds the balance between
the various conflicting aspects of Christianity.

'Ihc Church ami the Xalion.— The relation
of the Church of England to the English nation
has been modified very considerably in the early
part of the last century by a series of enact-
ments. Almost all its exclusive privileges have
been gradually taken away. It has no longer a
paramount positinn in the universities, and mem-
bership of the Church of England is no longer
necessary for any civil position in the state.

Side by side with this there has been an enor-
mous increase in the population, which has made
the existing ecclesiastical arrangements quite
unfit to cope with the immense mass of new
work. Many of the dioceses are excessively
large and the process of sub-division has not
been rapid enough to keep up with the demands.
In many districts the clergy and the Church
have been quite inadequate to meet the spiritual

demands of the people. This fact, combined
with the increase in just those sections of the
populace which were least touched by the in-

fluence of the Church of England, has led to a

very great increase in Nonconformity. But this

loss of privilege and greater need of work have
not been detriment.il on the whole to the
Church. The various spiritual movements that
we have narrated and the demands of the day
have stirred up an immense amount of voluntary
work on the part of the Church. The old rigid

high and dry schools have had to make way for
younger men with very varied forms of activity.

Methods of religious propaganda, have been
borrowed, alike from Nonconformist and Roman
Catholic sources. The Church has taken a
vigorous interest in educational and social

topics. Missionary enterprises, always strongly
supported by the Low Church party, have been
exceedingly vigorous. The exigencies of a
Colonial Empire, the spread of coinmcrcial
activity, have created new demands, and the
last hundred years have marked an immense in-

crease in the religious activity and the enter-
prise of the Church. Including the Anglican
Church in .America the number of bishops now
connected with the Church exceeds 300. and
every 10 years the Conference at Lambeth
marks the extent and growth of the Anglican
Church.

As regards its hold upon the people there
are no trustworthy statistics, but on the upper
and upper-middle classes its hold is very strong.
-Amongst the working classes the greater ma-
jority are nominally adherents of the Church of
England, but a great deal of the religious life is

Nonconformist. As against Nonconformity the

Church of England is little organized for

political activity, and its hold upon tlie people
and its infiuence are very intangible and inde-

terminable quantities. Probably, except pcrhaos
in some of the great centres of the populace,
its influence is very much greater than is often

imagined.
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30 (b). Great Britain— English Noncon-
forrr.ity. Early Hisiory — Dcuilj of Oneen E!.c-

abetli.—Xonconformity as a definite ecclesiastical

movement in English history may be said

to have had its origin in Elizabeth's reign.

But regarded as a spiritual force appearing now
and again and here and th"re in the nation, it

may be traced back to a ir.u:h c-rlier time. All

•who protested against the prevailing ecclesiasti-

cal assumptions of the clerg>', and who dared to

think and act for themselves in matters spirit-

ual, may be regarded as Nonconformists, and
Avere called to suffer for their faith. From 1401,

wlic-'i i!:j st.-;tute for burning heretics came into

force, to 1534, the date of the renunciation of

Papal supremacy, no fewer than ill persons
were burnt at the stake; and from 15.34 to 1558,

the year Queen Mary died, 337 more were
added to the roll of the protestant martyrs. On
the accession of Queen Elizabeth it was hoped
that a better day had dawned for those men of

Puritan sort who desired to see the Reforma-
tion carried still further. But, while breaking
with the Papacy as completely as did her father

before her, the queen was not prepared to yield

to what she regarded as their extreme views in

the matter of religious ceremonial. She cared

for order, pomp, and appearance in the worship
of the Church as in other things, and her
princely power combined with her indomitable

Avill made her supreme in ecclesiastical affairs.

Several of the bishoos and divines in the early

years of her reign had been in close friendship

with the continental Reformers and were pre-

pared to go far in the Puritan direction. But
the queen would not hear of it. Bishop Jewell
writing to his friend Bullinger at Zurich in 1566

said: "I wish that all, even the sli.ghtest vestiges

of Popery might be removed from our Church,
and above all from our minds. But the queen
at this time is unable to endure the least alter-

ation in matters of religion." Thus began that

conflict between the individual conscience and
the power of the state church which has con-
tinued down to our own time.

The rupture between Elizabeth and the Puri-
tan party tirst took open shape on the promul-
gation of the orders known as "Advertise-
ments," which, in 1566, specified the minimum
of ceremonial the State was prepared to tolerate

in the services of the Church. Uniformity was
to be.gin to be enforced at a .given date, and
deprivation of benefice was to follow in the case
of the clergy after three months' refusal of
compliance.

The two sides thus having joined issue the
Puritan party became divided, taking different

directions. Many of the ministers conformed,
using only such ceremonial as they were com-
pelled, submitting to many things they did not
approve in the hope of a better time when a

simpler and, as they believed, a more scriptural

system, might come to prevail. Others, again,

while remaining in the Church, sou.gbt to bring

about a radical change in the direction of Pres-

byterianism, the discipline of which was elab-

orately organized both in London and the Mid-
lands, and a literature created which assailed

with more and more of vehemence the existing

establishment. In 1571 Thomas Cartwright,

Lady Margaret Professor of Divinitv at Cam-
bridge, issued two addresses to Parliament
under the title of "A First" and "A Second Ad-
monition," which were elaborate attacks upon
the Episcopal system, and vigorous assertions

of the divine ri.ght of the Genevan discipline.

Having exercised this discipline privately for a

time t':ey proceeded to bolder measures, setting

up their system openly in the parish churches of

Northamptonshire and Warwickshire. Event-
ually, however, this movement w'as stamped out

by the greater power of the State, and Noncon-
formity was henceforth to be sought for in

other directions. Some of the Puritans became
actual Separatists from the episcopal system.

Their starting-point in church polity was
the existence of spiritual life, the per-

sonal relation of the individual soul to God

;

and a church in their view was a community of

spiritual men : "The kingdom of God," said

thev, "is not to be begun by whole parishes, but

rather of the worthiest, were thev never so
fewe." Taking as their fundamental position

that the Church visible consists of a companv
and fellowship of faithful and holy people

gathered in the name of Christ, they went on to

maintain that a Church so composed is compe-
tent for self-government. This self-governing
power they further regarded not so much as a
privilege to be enjoyed as a sacred trust to be

discharged. The period when these men, who
came to be known as Congregationalists or In-

dependents, actively promulgated their views
may be rou.ghly stated as between 1570 and 1503.

Their leaders during the first half of this period

were Richard Fitz, the pastor of a London
c'nurch, and Robert Browne and Robert Har-
rison who formed a Congregational church in

Norwich in 1580; and the most active pro-

moters of their principles in the second half of
this period were Henrj' Barrowe and John
Greenwood, who, together with John Penry,
the Welsh martyr, suffered death for tlieir

opinions in 1593.

The penal laws against Nonconformity,
severe before, were made still more severe by
the Conventicle Act of 1593, which provided
that all persons above 16 years of age being
present at unlawful conventicles, should, on
conviction, be committed to prison, there to re-

main without bail or mainprise until they made
open submission and declaration of conformity
at some church or chapel, or usual place of
common prayer. The oft'ender who refused to

make such public submission within three

months of conviction should be compelled "to

abjure this realm of En.gland, and all other the

Queen's Majesty's dominions forever." _ This
sternly repressive Act explains why during thts
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10 years previous to the accession of James I.

so many N'oncontormists laiigiiislied in prison,

wliili; many were banished, and many more
went into voluntary exile.

From the Accession of James I. to the Ret-
olutioii of i6S8.— With the death of Elizabeth

and the accession of James I. the hopes of the

Puritan party once more revived. I-'or the king
had been brought up among Presbyterians, had
been the pupil of George Buchanan, and a fre-

quent hearer of the disciples of John Knox

;

and had even invited Thomas Cartwright. the

leader of the English Presbyterians to a profes-

sorship in Scotland. Regarding hini, therefore,

as at least not unfavorable to Puritan ideas,

they met him on his way to London in 160,^ and
presented the Millenary Petition, .so called, as

representing the views of a thousand of the

clergy. But again their hopes were destined to

disappointment. At the Hampton Court Con-
ference, held the following January, the King
spoke contemptuously of Prcsbytcrianism and
declared he would cither make these church re-

formers conform themselves or he would harry
them out of the land. The Conference was fol-

lowed by the Canons of Convocation which
were so constructed as to make it impossible for
any man who disagreed with the constitution
and articles of the Church, as set forth in them,
to remain honestly among its clergy. The im-
mediate result was that some ,^00 ministers
were ejected from their livings. The Noncon-
formists who had fled to Holland in search of
libertv of worship after the Conventicle Act of

159.^ were reinforced from time to time by the
arrival of others of like mind. Especially mem-
orable among these were the members of the
little church at Scroobv in Nottinghamshire,
who. under the leadership of William Brcw-stcr
and John Robinson, fled to .Amsterdam in 1608,

and subsequently settled in Levden. This was
the church from which, in 1620, the Pilgrim
Fathers of New England crossed the Atlantic
as the founders of Plvmouth Colony, the start-

ing-point of the L'nited States.

The Separatists who remained in England
were subjected to perpetual hardships and per-
secution on account of their faith. James I.

was succeeded by Charles I., the new king com-
ing completely under the influence of .Arch-

bishop Laud, who proceeded to great lengths in

enforcing conformity to Prayer Book, articles

and canons. While the two opposing forces of
Catholic tradition and Puritan earnestness were
thus contending within the arena of church life,

the two opposing forces of absolutism and the
desire for popular government were at the same
time at war within the political sphere. The
men who contended for the divine right of
bishops maintained also the theory of absolute
monarchy and the divine right of kings. The
leaders of the Church made the serious mistake
of allying its interests with the side hostile to
the constitutional liberties of the nation. With
a high-spirited people such a course could only
have one issue— that of disaster and over-
throw. The attempt to base the Church on the
subversion of freedom ended in civil war and
the temporary overthrow of the very institu-

tions the advocates of absolute government
sought to maintain.

.-\fter diaries and Laud came the Long Par-

liament and Cromwell. Two main ideas seem
to have guided Cromwell's eccloiaslical policy— first, that there should be an established non-
episcopal Church, on a broad basis of evangeli-
cal comprehension, to be endowed and eon-
trolled by the State : and next, that outside
that Church there should be an ample toleration
of Dissent, which therefore provided for the
existence of .separate congregations. The
Church, as established, recognized no one form
of ecclesiastical or.ganization ; it had i\o church
courts, no church laws or ordinances. Nothing
was said about rites and ceremonies, nothing
even about sacraments. These were left as open
questions to be determined by each congregation
for itself. .\11 that the commissioners for each
county dealt with was the personal piety and
intellectual fitness of the minister presented by
the patron to the living; and the church build-
ings were regarded as the property of the sev-
eral parishes.

This loosely organized system came to an
end with the ending of Cromwell's life. When
the strong hand which alone was able to con-
trol the conflicting forces let loose in a time of
cixil war. fell powerless, the nation, weary of
strife, restored the monarchy, and with the
restoration of the monarchy there came back
also the episcopal system of government in the
Church. In 1662 the Act of Uniformitv cast
out 2.000 of the ministers as being unable to
give nil feigned assent and consent to all and
everything contained and prescribe<l in tlic Book
of Common Prayer. From that hour Noncon-
formity took definite and permanent shape in

English national life. It defied all attempts to-

crush it out of existence. The Conventicle .Acts

of 1664 and 1670 sent thousands of godly peo-
ple to prison where many of them died in the
pestilential jails of the time. Others were
ruined by heavy fines and the spoiling of their

goods, but the more Nonconformity was op-
pressed the more it grew, and at length by the
Declaration of Indulgence of 1672 the govern-
ment was compelled to admit that no fruit had
been gained by these forceful courses. Still

after brief respite these forceful courses were
resorted to again. Conventicles were aeain fre-

quented ; spies and informers renewed their dis-
honored calling and persecution went on its

cruel and iniquitous wav so long as the Stuart
kings remained on the English throne. Happily
sooner or later tyranny digs its own grave, and
when William of Orange landed at Torbay,
$ Nov. 1688, the hour of deliverance had struck.

The persecuted Nonconformists felt that the
tidings were almost too good to be true. Year
by year for a long period they observed the
anniversary of their emancipation, exclaiming
ever and again : "When the Lord turned again
the captivity of Zion w-e were like them that
dream. The Lord hath done great things for
us whereof we are glad !"

From 16S8 to the Present Time.— The
Revolution of 1688 was followed bv the Toler-
ation .Act of 16S9 which repealed the Penal
.Acts and permitted Nonconformists to erect
their own places of worship which were regis-

tered, and so placed under the protection of the

State. To the providing of local habitation for

their communities and their principles they ad-
dressed themselves with considerable energy.



GREAT BRITAIN — ENGLISH NONCONFORMITY

In the quarter of a century which elapsed be-

tween the accession of William III. and the

death of Queen Anne, besides many temporary
structures, some 1,500 permanent places of wor-
ship were opened and maintained. The political

history of STonconformity in the i8th centurj' is

largely concerned with the endeavor to set aside

certain disabilities to which its adherents were
still subjected, the Toleration Act notwithstand-
ing. The Corporation Act of 1661 provided
that no person could be elected as mayor, alder-

man, recorder, bailiff, town clerk, or common-
councilman who had not previously taken the

sacrament according to the rites of the Church
of England. The Test .\ct of 1673, though
aimed mainly at the Roman Catholics, by
widening the scope of the Corporation Act told

heavily also against Protestant Nonconformists.
It forbade any person holding office under the

Crown, of any nature whatsoever, who could
not produce a certificate to show that he had
taken the sacrament at the parish church. Who-
ever offended against this law was thenceforth

disabled from suing in a court of law. acting as

guardian or executor, taking any legacy or deed
of gift, or bearing any public office, and was
further liable to a penaltv of £500.

These acts were unaffected by the Act of

Toleration and were naturally felt by the Non-
conformists to be a serious grievance. The
Occasional Conformity Act of 171 1 intensified

this grievance. It provided that any person
liolding any civil or military office who should
"be found in a conventicle, or in any religious

meeting of more than 10 persons, other than one
conducted according to the rites of the Estab-
lislied Church, should forfeit the sum of £40,

and be disabled for the future from holding any
public office.

In 1717 an agitation was commenced for the

repeal of these three tyrannical and disabling
acts. A bill for the purpose was introduced into

the House of Lords by Earl Stanhope, and on a

second reading was carried by a division of 86
votes against 68: but on going into committee
the clauses relating to the Test and Corporation
Acts were withdrawn from the bill and it passed
without them. Thus it came about that while
the Occasional Conformity Act w-as repealed at

that time it was not till 1S28 that a bill for the
Repeal of the Test and Corporation Acts re-
ceived the royal assent.

Still in the interval between 1717 and 1828
several distinct steps were taken in the direction

of liberty. In 1742 a dissenter was elected to

the office of sheriff of the city of London, and
on his refusal to qualify by taking the sacra-
ment he was cited to the Court of King's
Bench which decided against his claim to ex-
<?mption. The Corporation then passed a by-law
imposing a fine of £400 upon every person who
declined to stand for the office after being nom-
inated, and a fine of i6oo upon every person
who. being elected, refused to serve. Again
and again dissenters were nominated, and as

they all refused to serve, fines were levied

amounting in six years to more than £15.000,
which went toward the erection of the new-
Mansion House. In 1754 it w-as resolved to
make a stand against this oppressive procedure.
After a law-suit which was traversed from court
to court, and which lasted for 13 years, Lord

Mansfield, by his memorable and scathing judg-
ment of 1767, put an end to the iniquity for-
c\er.

This gain in the direction of freedom w-as

followed by another in 1779 when Protestant
Dissenting ministers and schoolmasters were
no longer required to sign the Thirty-nine Ar-
ticles. In 1812 the Quakers' Oaths, the Con-
venticle and Five-I\Iile Acts, which till then had
remained on the statute book, were repealed, and
the Free Churches were placed, in respect to

legal protection from disturbance during times
of public worship, en an equality with the Es-
tablished Church.

The repeal of the Test and Corporation Acts
in 1828 was followed by the great Reform Bill

of 1832 which did much to introduce the rule of
the middle class in English society. The result

was a large accession to the strength of Non-
conformity, both political and social. Their
influence entered more fully into the stream of
the national life. They were found taking active
part in Parliament and in municipal councils,

the national universities were thrown open to

them in 1871, and as the result of a recent re-

ligious census it w-as found that quite half of
the worshipping population of the country were
in attendance on the Nonconformist churches
of various denominations. It may be well to

add to this historical sketch of the older Non-
conformity a brief reference to the laterborn
but pow-erful religious society known as Wes-
kyan Methodism, which taking its rise in the
iSth century, has gone on developing and
consolidating ever since. Its internal history is

largely that of a struggle for greater freedom
and an increased representation of t'le laity in

the government of the Church. Neither Wesley
himself nor the other early leaders in Method-
ism believed in democratic government in eccle-

siastical affairs, and continued resistance on
their part to the extension of the lay element
in the Conference led to one secession after

another, these separating bodies forming sister

communities. Still w-hilc working w-ith more
breadth and democratic freedom they remained
loyal to the doctrines held by the great founder
of Methodism and to the ecclesiastical system
he had elaborated. These various off-shoots

are known as the Methodist New- Connexion,
the Primitive Methodists, the Bible Christians,

the Wesleyan Reform Union, the United
Methodist Free Church, and the Independent
Methodist Church. Notw-ithstanding these suc-
cessive secessions and some occasional disasters

the original Wesleyan Society has shown mar-
vellous vitality, elasticity and resource. While
in 1816 in Great Britain and Ireland there was
a membership of 241,319, according to the latest

minutes of Conference that membership has

risen to 565.988. If w-e add to this the number
of members belonging to the various branches

of Methodist outside the main bodv. to the

Foreign Missions, to the French Conference
and to the South African Conference we reach

a total of 1.217.0S1. If again to this th.e mem-
bership in ."Kustralia. in the LTnited States and
in Canada, according to the latest information,

we arrive at a grand total of 7.870,730. For
the due care of this large body they have an
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ordained ministry of 49,1 '3. and a band of lay

preachers numbering iOJ,Cio8.

Passing from V\ esley.in Methodism to the

1-ree Churclics generally it may be mentioned

that these various bodies of Christians outside

x'ac Established Church have in recent years

entered into a sort of federation without sacri-

ficing their separate self-government. This fed-

eration is known as the National Council of

the Evangelical Free Churches and consists of

representatives of the local Councils of the Con-
gregational and Baptist churches, tlie Methodist

Churches, the Presbyterian Gfiyrch of England,

the Free Episcopal chiiTcfhts'_^.(including the

Moravians), the Society of Frfe'fMs, and such

other evangelical churchTs "ds'''tfic National

Council may at any time. admit.' '

Bibliogriifliy.— Earli/Hiildry' -'itfi to the

Death of Queen EUzah'lli':-^ Tlie' t^rincipal au-

thorities for this period are: 'The State Papers,

Domestic': Strype, "Memofiafe' (6 vols.);

'Annals' (7 vols.): 'Lives' of Cranmer. Par-
ker. Whitgift (reprinted, Oxford 1812-1828);

'Zurich Letters,' (Parker Society, 4 vols.);

Neal, 'History of the Puritans'; Marsden,
'Early Puritans': Child. 'Church and State

under the Tudors' ; Dexter. 'Congregational-

ism of the Last Three Hundred Years'; Bur-
rage, 'The True Story of Robert Browne'
(1906).

From the Accession of James I. to the Rev-
cliilion of 168S.— 'State Papers. Domestic';
Gardiner, 'History of En.gland' ; Barclay, 'In-

ner Life of the Religious Societies of the Com-
monwealth': Waddington's 'Congregational
History 1567-1700' ; Stoughton's 'Church of

the Commonwealth' (2 vols.), and 'Church of

the Restoration' (2 vols.) : Masson's 'Life of

Milton' (6 vols.) : Firth's 'Life of Cromwell' ;

Calamv's 'Nonconformists' Memorial,' (Pal-

mer's edition. 3 vols. 1802).

From 16SS u/> to the Present Time.— Stan-

hope's 'Reign of Queen Anne'; Burnet's 'His-

tory of his Own Time' ; Calamy's 'Own Life' ;

'History of the Dissenting Deputies' ( i8t:?-

14) ; Halley's 'Puritanism in Lancashire' ; Wil-
son's 'Historv of t!ie Dissenting Churches';
Bogne and BciMiett's 'History of the Dis-

senters': Crosby's 'History of the Baptists';

T. J. T.Tvlor. 'A Rctro«nect of the Rclii'i^us

Life in En-rland' : Skeats's 'History of the Free
Churches' (2d cd.) : Stevens's 'History of

Methodism' : F. Storr Turner. 'The O'.akcrs' ;

''ost's 'Historv of the Pohemian f-d Mnravian
Brethren' ; Lfnivorsity Tests .Abolition .'Vet. 34
and 35 Vict. c. 26:16, June 1871.

John' Brown,
Formerly Chairman of tlir Congrcrr.tional

Union of England and Wales. I.y'an
Bceeher Lecturer at Yale University, author

of 'Lectures on the Book of Revelation.^ etc.

?o (c). Great Britain— English Roman
Catholics. /Yu/on'.— The Roman Catholic

Church in England is descended from those

who in the reign of Elizabeth refused to ac-

cept the Reformation (q.v.) and remained in

communion with the see of Rome. Nearly all

the English bishops were included in this num-
ber, and were deprived of their sees, and
stringent laws were made with a view to en-
forcing conformity with the established re-

ligion. Notwithstanding these, however, and

the fact that they were frequently put into ex-
ecution, the number of those who adhered to
the Roman Catholic faith was, for a lime, very
considerable. No form of ecclesiastical gov-
ernment was instituted at first, as hopes were
entertained of a national reunion with Rome;
but in the meantime, in order to perpetuate a
succession of clergy, several colleges were es-

tablished on the Continent, in which also the
laity obtained their education. Chief among
these was the college at Douay, in Flanders,
founded by Cardinal Allen in 15O8. Others
were in Rome, Paris, Saint Omer. Seville, Val-
ladolid, Lisbon, etc.. several owing their origin

to the well known Jesuit, Father Parsons.
Most of these still exist, some on tlieir original

sites, while otlicrs. having come to an end dur-
ing the French Revolution were re-founded in

England, for the laws against Catholic schools
had then been relaxed. It was undoubtedly
due to the English colleges abroad that the
Roman Catholics in England were saved from
extinction.

Early in the 17th century, when the hopes of
reunion had become remote, an attempt was
made to form a proper ecclesiastical govern-
ment for the Roman Catholics; but it was not
until the reign of James H. that affairs were
put on a pcnri.inent footing. England was then
divided into four "districts"— the Northern,
Western. Midland and London— eac'n under
the government of a bishop called a "Vicar
Apostolic." This means that he was. by a kind
of leg.nl fiction, bishop of nn Asiatic see "i*
fartibus InUdclium." and he ruled his actual

"district" with authority delegated directly by
the Pope. Thus the first "Vicar Apostolic"
was nominally Bishop of Chalcedon. A similar

arrangement was mr.dc a little later in Scot-

land. And all the colonics having no ccclesir.--

tical government of their own. were con-
sidered as belonging to the "London District."

so that in early days, the Reman Catholics of
North America were under the London "Vicar
Apostolic." The beginnings of the present
.•\merican Roman Catholic hierarchy date from
the time of the War of Lidcpend^iice. In

England the government by "V^icars Apostolic"

continued until the establishment of the hier-

archy in 1S50; in Scotland it lasted until 1*^78.

After the brief reign of James H. new
penal laws were e:ir.cted against Catholics, and
the time which followed may be considered the

low water mark of Roman Catholicism in

England. The hopes they had placed in the

Stuarts had failed, and the outlook seemed
dark and dreary. There were numerous de-

fections about that time, and hardly any con-

verts were made to replace them. The only
centres where the Catholic religion could be
regularly practiced were the country scats of

ll'.e old Catholic fa:nilies. and in London the

chapels of the various Roman Catholic ambas-
sadors.

Towards the end of the iSth century, how-
ever, there were signs of better times for them.

The penal laws were mitigated by Parliament

in 1778. and practically abolished by a second

.\ct in 1791. after which Catholic chapels began
to spring up in many of the larger towns, and
a certain number of conversions were made.
Roman Catholics were still, however, disquali-
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fied from sitting in either house of Parliament,

and were under many other civil disabilities.

1 hese were not formally removed until the Act
of "Catholic Emancipation," obtained by the

agitation of O'Connell and the Irish in 1829.

Three events of later time must be briefly

alluded to, as having had a permanent effect on
the state of English Catholics. One was the

French Revolution, which had a double effect.

In the first place, it drove back to England the

numerous communities of English monks and
nuns, who had settled abroad during penal
times, and by accustoming the people in Eng-
land to their presence amongst them, prepared
the way for the rapid multiplication of such
institutions in later times. In the second place,

it caused some thousands of French priests to

take refuge in England, where they were re-

ceived with marked hospitality, and consider-

able sums both of private and public money
were apportioned to their relief. Most of them
indeed returned to France on the signature of
tlie concordat between Napoleon and the Pope
in 1801 ; but a certain number remained in

England, and founded missions or other Catho-
lic works, some of which still continue. The
second event to be alluded to was the great
immigration of the Irish after the potato famine
in 1845-9, vvhich was the chief cause of the

rapid increase of the Catholic congregations at

that time and later. The third was the O.xford
Movement (q.v.). which though it did not have
such a great effect numerically speaking, never-
theless brought over men of standing and in-

fluence who have left a lasting mark on the
Church. The names of Newman, Manning,
Faber. Ward, Oakeley are only some of many
that might be mentioned in this connection.

Present Ecclesiastical Or<;aiii:atioii.—At the
present day the Roman Catholic Church in

England is ruled b.v an archbishop of West-
minster, and 15 suffragan bishops; and Scot-
land by two archbishops and four suffragans.
The titles of the English sees were expressly
chosen to be dift'crent from those of the Estab-
lished Church, though the latter have since

adopted three of the Roman Catholic titles—
Liverpool, Birmingham and Southwark. Each
diocese has a chapter, though there are no resi-

dent canons : they are chosen from among the
senior clergy of the diocese, and meet at stated

intervals. There have been four archbishops
of Westminster— Cardinal Wiseman (1850-
1S65); Cardinal Manning (1863-1892); Cardi-
nal Vaughan (1892-190,?) ; and Archbishop
Bourne since 190J. The new cathedral at West-
minster was begun under the direction of Car-
dinal Vaughan in 1895. It is in the Byzantine
style, the architect being the late Mr. J. F.

Bentley. who died during its construction in

1902. Although yet far from finished, it has
already cost over £200.000.

Since the abrogation of the penal laws more
than a century ago, mission churches have rap-
idly multiplied throughout the country, and few
towns of any importance are now without one.
Some have been built by individual rich Catho-
lics, and are good specimens of architecture;
for e.xample, the church at Arundel, built by
the Duke of Norfolk in 187.1. or that at Cam-
bridge, built by Mrs. Lyne Stephens in 1890;

and a certain number of handsome clu'.rches

have been built by subscription, a prominent
instance being the Oratory at Brompton,
opened in 1884. Moreover, the intluence of the
elder Pugin, who was a Roman Catholic, is

largely visible in the churches set up during
the early days of the Gothic revival. Never-
theless, the large majority of Catholic churches
bear evidence of the poverty of that community
as a whole, and have been built with the sole
view of securing a maximum amount of ac-
commodation at a minimum of cost.

In their practical working the missions do
not differ much from parishes, though they are
not canonically constituted as such. The clergy,
being unmarried, live together in a house or
"Presbytery." They are supported entirely by
voluntary contributions. For the most part
they lead laborious lives, ministering to the
wants of their people, most of whom belong
to the poorest classes. There is also a
large section of the clergy known as "Regu-
lars," including Jesuits, Benedictines. Domin-
icans, FVanciscans, as well as ths modern Re-
demptorists, Passionists, and other similar con-
gregations. They commonly live in monas-
teries or large houses; but in the present state
of England they often find themselves obliged
to undertake the care of missionary churches,
like the secular clergy. The total number of
priests in England is about 3,400, serving l,6ou

churches, chapels or stations.

The Laity.— From what has been said, it

will be seen that the Roman Catholic laity be-
long to three very heterogeneous groups : ( i

)

The hereditary English Catholics, consisting of
a number of county families, and in some few-

districts, such as Lancashire and parts of
Yorkshire, and elsewhere, some of the working
classes; (2) Converts, or children of converts,
of whom there are usually a certain number in
most town missions; and (3) those who are
Irish, or partly Irish, by descent, who form the
majority of the congregations, many of them
belonging to the poorer classes of the popula-
tion. At the present ti^e there are 41 Roman
Catholic peers, and 49 baronets, many of them
of course being Irish. The total number of
Catholics in England and Scotland is said to be
about two millions. The prejudices of former
times are steadily dying away, and Roman
Catholics in general live on good terms with
their neighbors. They intermarry to a certain
extent, but such "mixed marriages," as they are
called, are discouraged by the ecclesiastical

authorities and a special permission is requisite
for each. Many Roman Catholics may now be
found occupying prominent positions on coimty
councils,' boards of guardians, or other public
bodies. In politics, owing to the composite
nature of the body, they are divided, almost
every shade of political opinion being repre-
sented amongst them ; but in general it may be
said that while the majority, including almost
all the Irish, .sympathize with the Liberal party,

many of the upper class hereditary Catholics
have in recent years become strong Conserva-
tives. When Catholic interests are at stake,

however, those of all political views unite on a
common platform.

Education.—Very remarkable energy and
perseverance has been shown in providing ele-

mentary schools for Catholic children, and there
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is one attached to almost every mission. In
spite of past difficulty and poverty, they have
usually been carried on very efficiently. Train-
ing colleges for the supply of Catholic teachers,

both male and female, exist in various parts of
the country. There are numerous poor law,
reformatory and industrial r.chools. In the pro-
vision of secondary day schools Catholics arc
less well off, though there are a certain number
of efficient ones in some of the chief towns

;

but the boarding schools for the upper classes

are on a very large scale in proportion to their
numbers. The chief ones— Stonyhurst, Ushaw,
Beaumont, Downside, Ample forth, Old Hall,
and others, are all equipped fully up to the
standard of modern requirements. Some of
them are descended from the English colleges
on the Continent which were broken up during
the French Revolution; others, as for example
Cardinal Xewman's school at the Birmingham
Oratory, have been founded in more recent
times.

Until a few years ago, Roman Catholics
were forbidden to attend the National uni-
versities; but in 1895, in response to a petition
from the laity, the law of the Church was re-
laxed, and there are now over a hundred Cath-
olic undergraduates at Oxford and Cambridge.
They are scattered in the various colleges, and
inix freely in the general life of the university;
but there is in each case a centre, where lec-

tures on Catholic subjects arc given periodi-
cally, and there is a Catholic Debating Society
both at Oxford and at Cambridge.

Coiizriits. Charities, etc.— One of the fea-
tures of Roman Catholic life in England dur-
ing the last 50 years has been the rapid multi-
plication of convents, which now number over
700. In a large number of cases the nuns de-
vote themselves to the work of education,
either in the parish Cprimary) schools, or by
conducting a secondary school of their own,
either for boarders, or day scholars, or both.
Others work among the poor, or undertake the
care of the sick or the aj^ed, or the unfortunate,
while a certain number belong to "enclosed"
orders, and give themselves to a life of prayer.
Many other homes, orplianages and "rescue"
societies deserve to be enumerated ; nor ought
we to omit at least a mention of the Catholic
Truth Society, for printing and distributing
cheap Catholic literature among the poor, in
these days an essential provision for Catholic
life.

Bibliography.— For details of the present
state of Roman Catholics, see 'Catholic Direc-
tory.' pulilished annually under authority.

The following books may be consulted on
the history of tlie Roman Cath<ilics in England,
from their point of view: Dodd's 'Church
History of England' (Dodd's real name was
Rev. Hugh Tootcll. His history was published
1737-42") ; Tierney'.s <Dodd' (The notes of
Canon Tierney form a very valuable addition,
and make this practically a new book ; but it

breaks off at about 1640, "and was never finished.
It was published in iS.-JO-i.v Both editions of
Dodd are often met with in second-hand cata-
logues); I.in,Tard's 'History of England':
Sander's 'Rise and Growth of the .^nglican
Schism' (Lewis's translation [1877], the Latin
original [1585] having run to over 30 editions)

;

Challoner's 'Memoirs of Missionary Priests,
1577 to 1O64' (1st ed. 1741-2; many times re-
published); Berington's 'State and Behaviour
of the English Catholics from the Reformation
to the year 1780' (Lcndon 1781); Butler's
'Historical Memoirs of English and Scottish
Catholics'; Milner's 'Supplementary Memoirs.'
('Ihese two books formed part of a long and
acrimonious controver.sy on Catholic affairs be-
tween Bishop Milner, Vicar .\postolic of the
Midland District, and Charles Butler, llij dis-
tinguished lawyer, who on the passing of the
Emancipation Act in 1829 became the first

Roman Catholic K. C. Butler's Memoirs ap-
peared in 1819, and Bishop Milner wrote to
correct what he considered misrepresentations
of Butler. Both books are still fairly com-
monly to be found) ; Husenbeth's 'Life of
Alilner' (1862); Flanagan's 'History of the
Church in England' (1857); Olliver's 'Col-
lectanea' (1857); I'llathornc's 'History of the
Restoration of the Catholic Hierarchy' ( 1871 ) ;

Maziere Brady's 'Annals of the (Tatholic
Hierarchy' (1877); Folev's "Records of the
English Province S. J.' (8 vols. 1877); 'Rec-
ords of En.glish Catholics' (edited by Knox)

;

vol. I., 'Douay Diaries' ; H.. 'Letters and
Memorials of Cardinal Allen' (1878-82);
.'vmherst's 'Historv of Catholic Emancipation'
(1886); Morris' 'Catholic England in Modern
Times' (1892); 'The Catholic Church During
the Last Two Centuries' (Lord Braye's Prize
Essay 1892) ;' Bernard Ward's 'Catholic Lon-
don a Century Ago' (1905); Gillow's 'Bi-
ographical Dictionary of English Catholics';
\\ ilfrid Ward's 'Life and Times of Cardinal
Wiseman' (1897); Purcell's 'Life of Cardinal
^Manning' (1896; a book full of inaccuracies,
but containing nuich valuable docmnentary
matter).

P>ERx.\Rn W.\Kn,
President of St. Edmund's CalL'ge, Dnincstie

Prelate to the Pope, and Roman Catholic
Canon of IVcstniinstcr.

30 (d). Great Britain — Judaism. Histor-
tcal Suiunuuy.—TUnuizh the statennnts as to the
presence of Jews in Roman and Saxon Eng-
land are more or less legendary, it is tolerably
certain that William I. brought a I'lmiber of
Jews with him from Rouen to h'nirland. Lender
the Normans, tl.e Jews enjoyed some privileges;
they developed a communal life of culture and
distinction ; but ihey were practicallv restricted
to financial pursuits as a means of livelihood.

Henry I. granted them a charter, but at the
coronation of Richard I. serious massacres oc-
curred in London and elsewhere, especially at

York, where the ordeal of martyrdom was
heroically endured. The "Exchequer of the

Jews" was then founded to preserve the Tews
from some of the effects of such riots and to

enable the Crown, as chief partner in the Jewish
money-lending business, to secure its share of

the gains. By the middle of the 11th century
the Jews were chattels of the king, and their

unpopularity on religious grounds was increased
by the power they gave the king to obtain a
revenue indenendentlv of barons and people.

In T275 the .'ttatntunt (/-- .fudoisnw forbade the
Jews to lend money, and as there was no other

function for them in feudal England, their ex-
pulsion followed as a matter of course in 1290.
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For the next three and one-half centuries a few
Tews visited England from time to time; Queen
Elizabeth had a Jewish physician. Toward the

middle of the 17th century a number of Marano
merchants came to the front in English colonies

and in England itself. These men, who had
escaped the Spanish Inquisition by assuming
an outward garb of Roman Catholicism, now
boldly asserted themselves as Jews, and in 1655

Cromwell, as a result of the Whitehall Con-
ference of that vear, connived at the open re-

settlement of a Jewish communitv in England.
But two centuries more were to pass before the
English Jews obtained full civil and political

• emancipation. In 1753, Pelham prematurely
passed a naturalization bill, which he was forced
to repeal ne.xt year. The struggle recommenced
in 18.30. In the years 1S28-9 Protestant Dis-
senters and Roman Catholics were relieved of
most of their disabilities. But the Jews were
rstill excluded from Parliament, from member-
sliip of the University of Oxford, and from
degrees and posts of emolument in the Uni-
versity of Cambridge. Nor could they occupy
high posts in the army or navy. Political eman-
cipation was won in 1858. In 1870, following
on the senior wranglership of a Jew, the Uni-
versity Tests Act conferred full scholastic

rights on the English Jews. In 1858 Baron
Lionel de Rothschild took his scat as a Member
of the House of Commons, and in 1S85, his son,
Sir Nathaniel de Rothschild was raised to the
peerage— the lirst Jew so distinguished. Since
1858, many English Jews have sat in Parlia-

ment; there has been a Jewish Master of the
Rolls ; and in the Civil, Military and Diplomatic
services a goodly array of Jews has become
prominent.

Stiitistics.— In 1290 the number of Jews who
loft England amounted to 16,000. At the Res-
toration of Charles II. there were about 40
Jewish families in London. The increase was
slow in the 17th century, but toward the end
of the i8th century there was a larger immigra-
tion. Colquhoun estimated the Jewish population
of London as 20,000 at the beginning of the
igth century, which would bring the total for
the British Isles to about 25,000. This estimate
is probably too high, for it is doubtful whether
there were more than 60.000 Jews in the country
before the Russian immigration of 1881. Mr.
Jacobs calculated that in 1901 there were nearly
aquarter of a million Jews in the British Em-
pire, of which number 160,000 were in the
British Isles. Mr. Isidore Harris conjectured
C 'Jewish Year Book,' X, 229) that in 1905 the
total Jewish population of the United Kingdom
amounted to 227,000 (of whom 140,000 were
resident in London) ; and for the whole of the
British Empire he assigned a total of ,350,000.
For the L'nited Kingdom, this estimate makes
the Jewish population 5 per cent, of the total

population. All these estimates are conjectural.
Org,an'.:ation.— Since the dispersal of the

Jews from Palestine in the first centuries of the
Christian era, the organization of Jewish com-
munities has been almost invariably on an in-

dependent congregational basis. Each congre-
gation in the medi?eval period constituted
an independent unit. Sometimes there would
be a combination of these units for cer-

tain purposes, as in the famous Council of
Vol 7 — 59

hour Lands in Poland (c. 1550-1750). In
the pre-expulsion period in England, there
were officials who bore the title "Presbyter
Jud^orum" and who were the acknowledged
leaders of the whole Anglo-Jewish community.
Such officials were closely connected with the
royal finances in so far as they affected the Jews,
and were more or less responsible for assess-
ments of talliages. When the Jewish com-
munity was re-established in the 17th century,
the old congregational system was restored.

There was first the Sephardim or "Spanish and
Portuguese" Congregation which for long took
the first place in the guidance of the whole
Jewish life of London. Founded by a body of
men distinguished alike fo culture and com-
mercial capacity, this congregation gave to

English public life many a noble son. They
bore a considerable part in developing Colonial
trade. This congregation, whose present Bevis
Marks Synagogue was consecrated in 1701. was
governed by a Mahamad or Council of Elders
with an ecclesiastical head or Haham. The
;\Iahamad claimed and exercised considerable
power over all the individual members. Grad-
ually, however, the leadership passed into the
hands of the Ashkenazim or "German" Jews.
At first each German congregation was com-
pletely independent, and this condition con-
tinued with more or less completeness till 1870
when the United Synagogue was founded. A
large number of Metropolitan Jewish congre-
gations are constituents of this united bodv. but
the Sephardim have maintained their complete
independence, and besides a few German con-
gregations of old foundation which have re-

mainel outside the L'nion. there was established
in 1841 a West London Synagogue of British

Jews which introduced some ritual reforms and
placed itself (as it still remains) in an inde-

pendent position. The increase of foreign Jews
had, however, led to the formation, especially

since 18S0, of a considerable number of smaller
East End congregations outside the Metropoli-
tan Union. These were "federated" in 1887.

It is difficult to define the exact condition

of the Jewish communal organization at the

present time. The Chief Rabbi is the offi-

cial head of the great bulk of the congregations
of the British Empire, but except for statutory

powers conferred over the constituent Syna-
gogues of the United Synagogue by the Act of

1870, the influence of the Chief Rabbi depends
on the voluntary acceptance of his jurisdiction

by the various congregations. As to the rest of

the communal organization, it does not differ

from that found in other Jewish centres all the

world over. The distinctive mark of Anglo-
Jewish arrangements is perhaps the tendency
to centralization. In Germany and in America
there are Rabbis for every separate congrega-
tion; in England there are "Ministers" who
preach and teach rather than Rabbis who exer-
cise judicial functions. But there are many in-

dications that the centralization is in process of
breaking down. Certainly the organization of

the English Jews on its reli.gious side is now
in a transitional phase. On the other hand,
charitable and philanthropic organization is in

a condition of first-rate efficiency, and men of

such ability, public spirit, and philanthropic
nature as Lord Rothschild are readily acknowl-
edged as lay heads of the community.
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The Communal Life.— Cromwell re-admittcd

the Jews unconditionally, and though the acqui-

sition of political rights was a slow process, the

English Jews were never subjected to restric-

tions of the Ghetto type. On the other hand,

the fact that emancipation in England was
gradual and not sudden gave the English Jews
a training in civic adaptability which had rather

exceptional consequences. The Jew easily as-

similates, but in England assimilation was not
accompanied with any wide-felt desire to for-

sake Judaism. The English Jews who have
taken the lead in serving the state have on the

whole been identical with the English Jews who
have served the synagogue. The Disraeli family

was an exception that nrnvc; the rule. But
while English Judaism thus gained in coherence
and stabihty by the fact that the leadership of

the community was in the hands of its chief

men of affairs, the communal life suffered some
loss of idealism. English Jews have, indeed,

consistcntlv taken the lead in dealing with
crises in the fate of the Jews of the world, but
on the whole, communal life was respectable

rather than brilliant. The institutions which re-

sulted were, however, striking examples of

practical philanthropy. The Board of Guardi-
ans for the relief of the Jewish poor (founded
in 1859) occupies a high place among institu-

tions of its class. It not only prevents the

Jewish poor from falling on the rates, but it

takes an enlightened view of the aims of poor-
relief, fostering self-help by a carefully organ-
ized systetn of loans and emigration. Another
characteristic institution is the Jews' Free
School (founded 1817). This is probably
the largest school in England, and it has served

the cause of education while at tlie same lime
providing a friendly atmosphere for the chil-

dren of alien parents. Considerable changes
have followed on the increase of foreign Jews.
The whole communal life has been vivilied. In
the first place, the presence of these Jews for

the first time made evident a passing wave of

anti-Semitism which culminated in the futile

.•Mien Rill. .Anti-Semitism has no deep roots in

England, but the anti-Alien agitation did un-

doubtedly rouse the Jews of England to a sense

of their responsibilities, .\gain, the Zionist and
Territorial schemes introduced some of the pre-

viously lacking idealism. The absence of Jewish
Mission deprives the Jews of a powerful driv-

ing force. But there is one important
Jewish missionary society— a society of Jews
with a mission to Jews. The Anglo-Jewish .As-

sociation (founded 1871) has, under the en

lightened presidency of Mr. C. G. Montefiore,

had its horizon widened partly by the Hirsch
Colonization Scheme which is directed in part

by the Anglo-Jewish Association, and partly by
the revived interest felt in the Jews of the

world in consequence of the propaganda
of Dr. Herzl and Mr. Zangw-ill. The Rus-
sian persecutions had considerable influence

in the same direction. The general result has
been that the leadership of the communitv is

passing from the men of affairs to the idealists,

and though there would be serious danger were
this process carried too far. there can be little

doubt that the change is on the whole fraught
with advantage. As another token of present-

day idealism may be instanced the initiation of

a literary revival. English Jews have not
played a foremost role in the promotion of
Jewish learning. While the 'Dictionary of Na-
tional Biography' was edited for the larger part
by a Jew (Sidney Lee J, and the British Acad-
emy was founded by another Jew ( Israel Gol-
bncz), t'.iough Jews have tilled professorial

chairs at the Universities and though there have
been two Jewish K. A.'s, the literary perform-
ances of Jews in the field of specifically Jewish
learning have been insignificant. But a new
spirit is now discernible, or rather the old
Jewish spirit has invaded the English Jewry.
Thus, without enumerating the many institu-

tions which are the just pride of the com-
munity, without detailing the eminent service to
the State rendered by English Jews, it may be
said generally that the practical spirit which has
so long directed the current of Jewish life is

now receiving a long-needed infiltration of ideal-

ism. In no part of the world is there greater
hope for Judaism. Fullest toleration is enjoyed
and more than toleration, sympathy. Fullest
civic and political rights are the possession of
English Jews. And above all there is undoubt-
edly a genuine affection for Judaism. Official

Judaism is not in a tlioroughly healthy condi-
tion, but there is in the general ma^s of Jews
a sturdy confidence in the religion and an im-
movable hope in its power to civilize and save.

Sobriety, good citizenship, devotion to the state,

and a practical appreciation of all humane vir-

tues are being once more touched by the fire of
enthusiasm. Judaism is not only a creed and
a code, it is a life. In England this princinle

seems likely to reassert itself. The English Jew
is pre-eminently an Englishman, and he may
become at one and the same time pre-eminently

a Jew.
Bibliography.—Prynne, '.\ Short Demurrer

Against the Jews' (1655^; Tovey, '.\nglia

Judaica' (i".38) ; Picciotto, 'Sketches of Anglo-
Jewish History' (1878); 'Publications of the

An"'o-Jcwish Historical Exhibition' (1888);
Jacobs, 'Jews of .\n.gcvin England' (189.1), and
articles 'England' and 'London' in the 'Jewish
Encyclopedia' (1903-4); Wolf, 'Mcnasseh ben
Israel's Mission to Cromwell' (igoi); Rigg,
'Select Pleas, etc., from the Rolls of the Ex-
chequer of the Jews' (1902') ; 'Transactions of
the Jewish Historical Society of England' ( 1894

onwards) : the 'Jewish Year Book' (annually
from 1896) : .\. Hyamson, 'History of the Jews
in England' (1906).

IsR.\EL .Abrahams,
Reader in Talmudic and Rabbinic Literature,

University of Cambridge.

31. Great Britain — Education. Introduc-
tory.— For a histnry of tlie tarly days of British

Education the hour has not yet come. Much of

the spadcwork of research has yet to be under-

taken. Even the origin of the two ancient uni-

versities remains obscure. The records of

secondary schools, with very few exceptions, do
not begin before the Reformation, though the

claim of King Edward VI. to be a patron of

education has been showii to rest rather on

having attached his name to a portion of the

older foundations, of which a considerable

number were destroyed under the Chantry .Act

of 1547. Elementary education was a matter

too humble to receive much definite permanent
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record, and probably, as in Scotland till recent
years, it was frequently given in the same
schools in which the elder children were being
prepared for the universities. Neither taxes nor
rates were levied for education before the 19th

century (to speak in general terms), and
the only method of maintaining any permanent
educational institution was by means of endow-
ment Considerable sums were devoted to this

end in the reign- of Elizabeth, and, after the
troubles of the Civil Wars were over, there was
an outburst of endowment in the end of the

17th and beginning of the i8th centuries.

EXGL.\ND.

Elementary Education.— Two important
factors in spreading elementary education were
the Societ)' for Promoting Christian Knowledge,
founded in 1698, and the Sunday School move-
ment, crystalized in the foundation of the Sun-
day School Society in 1785, and representing
largely the Evangelical Revival of the l8th
century.

The educational work of the Society for
Promoting Christian Knowled!?e was in 181

1

transferred to the "Xational" Society CThe
Society for Promoting the Education of the Poor
in the Principles of the Established Church),
which for the time being was devoted to carry-
ing on Schools on the "Madras" monitorial sys-
tem, as organized by Dr. Andrew Bell. In 1808
a Society, known subsequently as the British and
Foreign School Society, was founded, chiefly by
Nonconformists, to establish schools on an al-

most identical system which had been developed
by Joseph Lancaster. The provision of Ele-
mentary Schools in England and Wales was
thus in the beginning almost entirely the work
of those connected with religious bodies, of
which the Church of England was numerically
and financially by far the most important. These
\'oluntary Schools, aided since 1833 by gradually
increasing grants from government, continued to

hold the field alone until 1870. Since the intro-
duction of Board Schools, supported by rates,

at that date, and even since 1902, the Voluntary
Managers have gone on rai-iing considerable
sums of money, which, however, of late years,
have been devoted chiefly to building and main-
taining the fabric of their schools.

The religious difficulty in English elementary
schools has tlius been involved in their very
origin.

It was not till 1833 in the first Reform Parlia-
ment that the State came to their aid. In that
year the House of Commons made a money
grant of $100,000. which was apportioned between
the two Societies, and it was not till 1839 that
the Government Education Department for
directing the administration of the grant was
established. The grant was gradually increased,
and between 1850 and i860 rose from $725,000
to $_(.coo.cco for Great Britain. In i88c, it was
Si2.500,oco for England and Wales only, and
now is over $55,000,000 for elementarv educa-
tion. The years between 1840 and 1S60 were
years of great expansion. The population, which
in t8oi had been under nine millions 'u Eu-t-
land and Wales, by 1861 numbered twenty mil-
lions. The Government Education Grants greatly
encouraged the clergj' of all denominations, and
schools sprang up in all directions. In 1861 the
economists took fright, and severe mechanical

tests were applied to the system of .grants by the
"Revised Code." Payment was to be made only
or. the results of individual examination of every
pupil, in reading, writing, and arithmetic. Un-
doubtedly some check was needed on a system
advancing so rapidly and with teachers so ill

prepared as many were for their profession. But
the method adopted was disastrous, and its

cramping influence is felt in the traditions which
exist to-da}', years after the last relics of this

method of payment by results have been
abolished.

By 1870 it was quite plain that, magnificent
as the efforts of the Churches had been, notli-

ing short of a national local system could provide
the necessarj' schools, especially in the large
towns. The Elementarj' Education Act of that
year enabled boroughs and parishes to form
School Boards, with powers ( if necessary) to
levy a rate for building and maintaining Schools
in addition to the building grants and other
grants from the State. The Central Education
Department had after due investigation to de-
clare what school accommodation was needed in

each district. If in any case it were not duly
supplied, they might order the formation of a
School Board ; and in case of further default
appoint such a School Board themselves. Exist-
ing Voluntary Schools were to receive the Gov-
ernment Grant, but no aid from rates. They
might still give such religious instruction as
they thought fit. In the Board Schools no re-

ligious catechism or religious formulary distinc-

tive of any particular denomination was to be
taught. This regulation is known as the Cowper-
Temple Clause, from the name of the member
who introduced it as an amendment. Subject to

this a School Board might give in its schools
such religious instruction as it thought fit. or
might abstain from giving any. As a matter of

fact, except in some places in Wales, where the
religious instruction is given in Sunday Schools,
plain Bible lessens are given by the ordinary
teachers in all these schools with very few ex-
ceptions. Any School Board might make by-laws
enforcing the compulsory attendance of children
between five and thirteen, subject to a conscience
clause, and a number of School Boards were es-
tablished for this purpose only. In 1876 at-

tendance was made compulsory in all districts

by the establishment of School Attendance Com-
mittees where no School Boards existed. The
provisions for compulsory attendance have been
strengthened and diversified bv four subsequent
.-Xcts, and are further complicated by conflicting
Factory and Workshop Acts, so that the whole
now urgently need consolidation. In i8gr fees
were abolished in most schools, a process nearly
completed since 1902.

The .\ct of 1870 aroused the most intense op-
position at once from the Church party and the
extreme Nonconformists. The latter were dis-
appointed of their hones of a uniform national
system, the former found themselves in competi-
tion with a rival subsidized by the State. The
greatest activity prevailed on both sides in pro-
viding additional schools. Between 1869 and
1876 provision was made in elementary schools
for 1.600.000 additional children, and of these
two-thirds were in voluntary schools, toward the
cost of which only one-fifteenth was paid in

Government building grants. Educational en-
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thusiasni was not, however, tlu- sole factor; in

many eases the chief ratepayers realized that
they could build and maintain the schools far
more cheaply by voluntary subscriptions than
under the administration of a School Board, and
large corporations such as railway companies,
were willing to contribute to voluntary schools
for similar reasons. And in point of fact, the
annual cost of education per child in Voluntary
Schools in 1902 amounted to $11.50, and in

Council Schools to $15. By 1902 the nuinber
of Board Schools was 5,878, as against 14.275
Voluntary, but they were educating 2,344.000
children, as against 2.546,217 in Voluntary
Schools. These figures sufficiently indicate that
the voluntary system had proved wholly inade-
quate in the large centres of population, but
still prevailed in the majority of country villages.

By the end of the century tlie time was ripe

for further legislation. Secondary education
was in chaos, and it was imperative that it

should be coordinated with the elementary sys-

tem. The development of the latter moreover
«as in many places completely at a standstill

and unlikely to be further improved under exist-
ing conditions. The tendency to local self gov-
ernment had rapidly increased during tlie past
few years. In 1888 the Local Government Act
established County Councils, and in 1894, by
another Act, District and Parish Councils were
constituted. In 1889 the Technical Instruction
Acts had authorized the County and Borough
Councils to supply technical instruction, and the
vast majority of them were spending for this

purpose the large sums of money handed over
to them in 1890 by the Local Taxation (Customs
and Excise) .-Vet. They had thus already some
experience as education authorities. On the
other hand, the requirements of the Education
Department (which in 1899 had been reorganized
as the Board of Education ) had been steadily

growing, in accordance with modern ideas of
education, so that the Voluntary Schools began
to find it impossible in most cases to obtain the

money requisite to keep them efficient.

Accordingly in 1902 a fresh Education Act
was passed. By this every County, every County
Borough (1. c. to speak roughly, city of more
than 50,000 inhabitants), and (for elementary
education) every urban district of over 20,000
inhabitants and every non-county tjorough of
over 10,000 became local Education Authorities,
and all School Boards were abolished. Eacli

new authority must appoint, according to a
scheme approved by the Board of Education, an
Education Committee, which they are bound to

consult, and to which they may delegate all

jowers for education except that of raising

money. The Voluntary Schools must give their

religious teaching in accordance with the terms
of their trust deed (if any), and it is under the
control of their managers. They appoint and
dismiss their own teachers, subject to the con-
sent of the local authority which pays them. The
voluntary managers are responsible for the up-
keep of their t)uildings, subject to an allowance
from the authority for internal fair wear and
tear, but the local authority is bound to maintain
Wid keep the schools efficient otherwise, at its

own expense. Each Voluntary School is man-
aged by a body of managers, usually six. of
whom two-thirds are appointed under the trust

deed, amended by Order if necessary, and one-
third by the local authorities. Board Schools
are now known as Council Schools. The man-
agers are appointed by the local authorities. In
counties two-thirds are appointed by the (Tounty
Council, and one-third by the local District or
Parish Council. To the managers such powers
are at present delegated as the central local au-
thority thinks fit. London was excepted from
this measure but received an analogous Act in
the following year.

Unsatisfactory as many of the provisions of
this Act arc to the politician and to the religious
controversialist, there can be no doubt that from
the point of educational administration over the
country as a whole, it has brought about great
progress, an advance proportionately almost as
great as the .-Xct of 1870. Even in those cities

where there was already a strong progressive
School Board, it has concentrated the powers for
higher as well as for elementary education in
tlie hands of one authority, has materially in-

creased the grant, and has given considerable
powers over the standard of accommodation and
of staffing in the elementary schools. In the
Counties moreover it has abolished the small
rural School Boards, whose sole object was to
reduce expenditure, and has placed in charge an
authority which can apply a reasonably high and
uniform standard of efficiency in staffing, in

school accommodation, in hygiene, in school ma-
terial, in school attendance, and even in the
small, but important matters of school cleaning
and offices.

It is not yet possible to obtain statistics for
the whole country which are up to date, but,
to take a typical large county, the following
figures relating to Staffordshire speak for them-
selves :

STAFFORDSHIRE EDUCATION COMMITTEE.
Number of Klcmcntary Teachers: 1902 1906

Certificated 789 954
Uncertified 581 722

/\verage .Attendance 85.

s

90>9
Number of Departments in which was

taught

:

Cookery 28 62
Manual Instruction or Handicraft. 14 i^
School Gardens 4 89

In 1902 in 79 departments in Staffordshire
the principal grant was paid on the lower scale
on account of some lack of efficiency ; by the
end of 1906 it is reduced in only one case.

Notice has been given of the intention to
provide 6,575 additional places in elementary
schools in this county, and steps are being taken
to carry out the whole of this work as quickly
as possible. In most cases the new accommoda-
tion is to replace schools which are wholly un-
suitable.

Of these items, the increase in School Gar-
dens is the only aI)normal figure ; the remainder
are fairly typical of what has been done in or-

dinary progressive counties. They are far from
reaching the ideal, but they mark a very real

progress. They represent moreover the first

fruits of a new movement whose efforts have
not yet had time to reach their full effect. Of
the three years during which this advance has
been made, at least a year and a half had to be
devoted to preliininary organization.

On the other hand the Act of 1902 has met
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with the most violent antagonism from the ene-

mies of the Voluntary School system. It is

urged with good reason that complete mainte-
nance from the public funds should be accom-
panied by full public control, that no denomina-
tion should be allowed to have instruction in its

tenets given at the public cost, and that in any
parish where there is only one school, the chil-

dren of the minority, who have, no alternative

but to attend it, are liable to suffer from a
stigma attached to the exercise of the conscience
clause. Nonconformist teachers moreover find

it difficult to obtain engagements in Church
Schools or places in training colleges of which
verj' few are undenominational. The Church
party on the other hand are not unreasonably
unwilling to allow only undenominational reli-

gious instruction to be given in schools which
they have built, largely at their own expense,
for denominational instruction, and claim a right

to have such instruction for their children.
At the moment this is written the news comes

that the negotiations for a compromise over the
Bill of 1906 have broken down. That measure
aimed at complete popular control of the school,
and the abolition of tests for teachers. The
provisions to secure freedom for religious in-

struction were extremely complicated and teach-
ers were forbidden to give denominational in-

struction, even if they desired to do so. A long
controversy is evidently before us, in which very
little will be heard of true education. The more
simple the ultimate measure is, the more per-
manent is the settlement likely to be. But the
general feeling of the country is against a
secular solution.

Probably the large bulk of the people, apart
from the Roman Catholics, would be quite ready
to accept religious instruction under the Cowper-
1 emple clause. Meanwhile there is among poli-

ticians a growing weariness of the whole squab-
ble, and among enthusiasts for education an
entire distrust, for politicians as educational re-

formers.

Training of ElententcDy Teachers.— In Eng-
land and Wales the reform probably most
needed is to improve the general education and
the professional training of teachers in elemen-
tary schools. Out of 165,000 teachers employed
in 1904-5, only 78.000 were fully certificated, and
of these less than 4,3,000 had been to a training

college. Of the residential training Lolle.ges in

1905, four-fifths were denominational, but this

does not apply to the day training colleges. The
total number of teachers in training was only
7.522. Pressure is being brought to bear on
local authorities to improve their staffing, and
to provide more training accommodation. Per-
haps, however, the best work done as yet has
been in laying the foundation of this reform by
re-organizing the education of pupil teachers.

Formerly a child in an elementary school was al-

lowed to act as probationer, then became a pupil

teacher in the same school, receiving instruction

before and after ordinary school hours from the
head teacher only. The pupil teacher then passed
or failed to pass, examinations for which it was
ditiScult to obtain any special preparation. The
teacher so trained might then well spend the
rc-'t of his or her life in the same school. The
board now refuses to recognize puoil teachers
under 16 (in rural districts 15, with a three

years' apprenticeship), requires at least half

time attendance (wliere it is possible I during
the apprenticeship of two years at a centre,

which in most cases forms part of a secondary
school. Previous attendance at a secondary
school is encouraged as far as possible, and all

the larger authorities are giving special scholar-

ships for this purpose. The barrier between
elementary and secondary schools is thus being
broken down to an unhoped for e.xtent, and pu-
pil teachers so educated will be better able and
far mc-e likely to go on to the training colleges.

Of 140,216 adult teachers in public elementary
schools in 1905, 33,855 or 24 per cent were men.

English Secondary Education.— The best de-

fence of English secondary schools at any rate

during the past century, is that they have suc-

cessfullj' educated a large number of men of

high character and ability who have served the

nation well in political and administrative life,

not only in England, but all over the world.

There was, however, till quite recently, nothing
that could be called a system. Each school
utilized or abused its endowments and its op-
portunities, and the abuses were very slowly re-

vealed by the inquiry of royal commissions, and
still more slowly corrected. Although inquiries

began in 1818 under Brougham, it was only in

the "sixties" that the reports of the commissions
on the great "Public Schools" (nine in number)
and on the endowed schools led to two acts of

reform, the Public Schools and the Endowed
Schools Acts, and under these most of the

abuses of endowments have been brought to au
end.

But in the leading English "Public Schools*

( /. e. the leading secondary schools for boys,

and principally for boarders), a considerable

measure of reform had come in early days from
within. The twin names of Arnold and Rugby
are best known, but the Rugby reform was in

part inspired by Winchester, and great names
are not wanting to Eton and Harrow which with
the many glaring defects they possessed at that

period were relatively efficient. From Arnold
and his successors, Temple and Percival, in-

fluence radiated and few schools failed to be-

come different, whether by attraction or repul-

sion. Thring at Uppingham, Vaughan at Har-
row, Cotton and Bradley at Marlborough,
Bradby at Haileybury, were mighty instruments
in "changing the face of education all through
the public schools of England."

Not only have science and modern languages
been introduced, as well as opportunities for

the arts and manual instruction, but the teach-

ing of Greek and Latin has to a great extent

been remodelled. Physical development, which
was always encouraged in those schools by
games, has been pushed to a degree which now
makes against intellectual interests. Nearly all

the so-called first grade schools are boarding
schools, and consequently the corporate life

gives far greater scope to the influence of mas-
ters and of boys, and thus to education in the

widest sense, than is possible in day schools.

For good or evil, the effects are more marked,
and on the credit side must be set that inde-

pendence and self reliance which the best schools

produce. On the other hand over-organization

and "spoon-feeding" seem at the present time

to be a real danger.
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The first chief influence of modern science on
the schools' curricula came from a separate gov-
ernment department founded in 1836 as a school

of design. In 1853 this was reconstituted as

the Department of Science and Art, largely by
the influence of Prince Albert, and partly as a

consequence of the first international exhibition

I'.cld in London in 1851. This department began
to hold examinations and make grants for teach-

ing of science and art, and ultimately extended
its subsidies to schools recognized by it as

"Organized Science Schools," in which regular
courses of instruction in science were given.

In 1900 the new Board of Education absorbed
the Department of Science and Art, and also the
Education Department dealing with elemen-
tary schools. It thus became the sole central
authority, and in 1901 began to give grants to
approved secondary day schools with regular
courses. It has also in connection with these
grants developed a very full and valuable system
of inspection conducted by its own staff. In iqo2,

as already mentioned, the county and countrj'

boroughs became education authorities, the
minor localities possessing only concurrent
jurisdiction with the counties in hi.sber educa-
tion. Since 1902 these authorities almost without
exception have made considerable annual grants
to the secondary schools in their areas, and a
marked improvement is already visible in the
efficiency of tlie schools, and the length of at-

tendance of the pupils. Tliese grants of course
are given almost entirely to the smaller schools.
The endowments and fees of the first grade
"Public Schools" render them independent of
such assistance and consequently of the Board
of Education.

But if there has been great development in

boys' schools, what is to be said of the education
of girls? With the awakening of the middle of
the century to the defects of the teaching of
girls, came the establishment of numerous high
schools, and were it not from the lack of endow-
ments, and the relics of a tradition against

spending much on .eirls' education, their second-
ary schools in receipt of State and local grants
would soon be as numerous and fully as efficient

as those for boys.

Mixed Schools.— There has been a certain

amount of experiment in this direction, and
prejudice has to a large extent been dispelled,

but on the whole the best English opinion seems
inclined to the view that, other things being
equal, it is preferable to educate .girls and boys
in separate schools. There are, however, many
places unable to support two separate schools,

and in these co-education is being tried with
some success. But there is no likelihood of its

ever being tried in the older public schools,

where the school age does not end before i8 or

19. and this precedent will probably always mili-

tate against it in smaller schools.

Curriculum of Secondary Schools.— So far

as boys' schools arc concerned, not very much
liberty is really left to initiate startling reforms.
Punils are prepared for the universities, for

civil service, or for army and professional

examinations, and it is these which really pre-

scribe the subjects. In addition to the actual

university courses most of the universities have
followed the example of Oxford and Cambridge
in establishing "Local Examinations" and the

"Examinations of the Joint Board" for the bene-
fit of pupils still at school. These tests, especially
when joined with inspection, have done most
valuable service. The chief difficulty, however,
is that there is no correlation of these examining
bodies, and there are no definite principles upon
which they are agreed, more especially with
regard to the examinations to qualify for ad-
mission to professions.

Other Secondary and Technical Education.—
The Science and An Department, already men-
tioned, held various examinations and gave
grants to classes and prizes to pupils. But it

was the Technical Instruction Act of 1889, and
still more the Local Taxation (Customs and Ex-
cise) Act of 1890 which encouraged local au-
thorities to spend money on so-called "technical"

subjects. The list of these subjects finally in-

cluded. I believe, everything secondary except
the classics. Even Shakespeare is said to have
been taught under the head of "Commercial
English." These powers brought the councils
of counties and boroughs and urban districts

into the field as education authorities, and m
addition to their grants to secondary schools
and their scholarship schemes, they did much to

prepare for their future work in secondary edu-
cation proper. The chief effect of the limitation

to "technical" instruction was to encourage the
teaching of science subjects, which had never be-

fore received proper recognition. This limitation

to "technical" instruction was entirely swept
away in 1902. when the local authorities received
power to administer all higher education as

well as elementary. In the last 15 years a large

number of "Institutes." "Schools of Art." and
"Technical Schools" have been built or enlarged.

Marked progress has been made in the education
of those persons who during the day are en-

gaged in trades and professions. The quality

and scope of the teaching have been consider-
ably improved, and the chief need at present is

to secure the attendance of lads and girls who
are leaving the elementary schools and to induce
them to complete well-arranged courses of not
less than three or four years' duration.

Board of Education.— Much of this progress
both in elementary and secondary education is

undoubtedly due to the increased enlightenment
and energy of the Board since its re-organization
and abo\e all to the present permanent secretarv.

Mr. R. L. Morant, who was specially promoted
to this post in 1903. and has shown himself to

be in the first rank of educational administrators.

Not only have the different departments been
re-arranged on wise and appropriate lines, but
the whole of the codes and regulations have
been entirely rewritten from an educational
standpoint. A Board of Education Library was
started in 1895 under the charge of a director

of special inquiries. The series of invaluable
special reports issued by Dr. M. E. Sadler, and
his successor Dr. Heath, have been of first rate

importance, not only to British education, but
to students all over the world.

English Unlvcrsilies may perhaps most con-
veniently be divided into two classes, the old and
the new. In no branch of education has there
been a more rapid or startling development than
here. In 1826 there were only Oxford and Cam-
bridge, the traces of whose origin are lost in the

early Middle Ages. In 1906 no less than six
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new universities enjoy a prosperous existence,

while there are other university colleges which
may hereafter develop into universities them-
selves.

The Nezi.:— Manchester, Liverpool and Leeds,

federated in 1880 as Victoria University, have
recently acquired separate charters. Birming-

ham, established in 1880 as Mason College, be-

came a university in igoo. Durham, founded in

1832, has been constituted more on the lines of

O.xford and Cambridge, except for its associa-

tion with the college at Newcastle. London,
which received its first charter in 1836, was
afterward for many years merely an examining
body, but at last in 1898 received a new constitu-

tion enabling it to embrace all the chief institu-

tions for higher teaching situated in and near
the capital, and to distinguish between its in-

ternal (or taught) and external (or merely
examined) students. It is difficult to do justice

to the splendid energ\- and tlie magnificent gen-
erosity which has founded and worked most of

these institutions— qualities which can be more
easily paralleled among the universities of

America. These institutions are new, they are

efficient, they do well a work which needed do-
ing. But as the object of educational study,

they are less interesting than the universities of

Oxford and Cambridge.
The Old.— It would be hard to explain to a

stranger the way in which Oxford and Cam-
bridge have in the past entered into the life of

the whole country, attracting to themselves not
only the sons of men of rank, position and
leisure, but also poor and able lads likely here-

after to make their way botli at home and in the

world at large. It is probable that no Cabinet
will ever again be composed almost exclusively

of men drawn from these two universities, but
it is equally improbable that any Cabinet will

ever lack them altogether. Oxford and Cam-
bridge supply a very large part of that execu-
tive civil service to which England owes so
much, and of which so little is heard. In nearly

every country parish the squire and the parson
can still exchange reminiscences of a university
common to them both, for in the past the size

of the country and of the population rendered
it possible for two universities to gather to-

gether, widely speaking, the representatives of
the governing and teaching classes. If these

young men did not always get much learning,

at least they grew from boyhood to manhood in

an atmosphere of discipline and among their

equals. The influence moreover of the beautiful

buildings set in an environment of groves and
lawns and quiet streams, and the association of
national history and literature, were a factor in

their education which nothing else could supply.

Oxford "as she lies in the moonlight, spreading
Irom her towers the enchantments of the Mid-
dle Ages." and Cambridge, her equal and rival,

have an influence still reaching deep and wide
into the character of the nation.

It must not, however, be supposed that cau-
tious reforms have not adapted these universi-

ties to the changing needs of the time. By the

beginning of the rgth century examinations were
instituted, the best of which have probably done
the work possible to examinations as well as

it has ever been done. Royal commissions in the

middle of the century, and again in 1877 led to

the revision of the medineval statutes and to the

abolition of many obsolete restrictions and privi-

leges. All religious tests were finally abolished

in 1873. The time has perhaps come round for

a new inquiry, but the particular methods of

teaching by lectures and by tutorial work are

carried out with a thoroughness and care which
it would be difficult to surpass. In the past 50
years nine distinct new courses have been added
to the curricula both for Oxford and Cambridge
graduation, besides new subjects for which di-

plomas are granted. Museums and libraries,

laboratories, institutes and workshops have
been freely erected, and only a lack of money
prevents further developments. For it is a
curious feature of their constitution that in both
places eight-ninths of the property belongs to

the individual colleges in which the men reside

and one-ninth only to the universities themselves.

The Rhodes Bequest.— The most striking

departure of recent years has, however, been due
to a son of Oriel College, Cecil Rhodes, who
bequeathed an income of some $170,000 a yeir
to be given in 60 scholarships to the Colonies.

102 to the United States, and 15 to Germany, all

tenable only at Oxford. The result of this policy

it is premature to forecast, but the experiment
so far has met with success. Oxford has wel-
comed the scholars, and they have at once found
their feet and seem cordially to recognize the

distinctive character of the benefits which the

university has to offer without being blind to

its limitations.

University Extension.— Besides the direct

work of the universities, old and new, notice

should be taken of their pioneer efforts in de-

veloping education by means of lectures. This
has proved specially valuable in the development
of some half dozen university colleges, of which
Reading is the most conspicuous example.

Higher Education of Women.— The educa-
tion of women has met with many difficulties in

England, but except for the refusal of degrees
at O.xford and Cambridge, practically all desired
privileges are now everywhere open to them. In
the newer colleges and universities they are re-

ceived on the same terms as men, except in

certain medical courses. In Cambridge they
have two, colleges, in O.xford four and they are

admitted to all such teaching as they require
and to all examinations. Degrees alone are
withheld and actual membership of the univer-
sities which would involve a share iij their gov-
ernment.

w.\le:-.

Introductory.— Of the four quarters of the

United Kingdom, Wales has made the most
rapid progress. In the middle of the 19th cen-

tury her elementary education had probably the

worst equipment ; her secondary schools were
inadequate and inefficient ; while in higher edu-
cation she possessed only the recent foundation
of Lampeter, which was then little more than
a theological college.

Elementary.— The Welsh elementary schools

have always been under the administration of

the English Board, and, considering the inac-

cessibility of the wilder parts of the country,

have made at least a proportionate progress.

Nowhere has more difficulty arisen in the admin-
istration of the Education .\ct of 1902. and a
section in the Bill of 1906 provided for the estab-
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lishment of a separate Education Department for

Wales. Teachers and schools probably suffered

to some extent, but the future progress of Welsh
education is in any case assured. Wales has

the educational advantage of being a bilingual

country to a greater extent even than Ireland,

and this has long been fully recognized in her

schools.

Secondary.— Wales, while sharing in the

educational inquiries and reforms of England,
made in 1889 an enormous step in advance. In
that year she obtained the Welsh Intermediate
Education .\ct, under which small joint educa-
tion committees were established in all the
counties and county boroughs, and by this means
an admirable system of county secondary schools
for boys and girls was established. In 1897 a
Central Welsh board was created to provide for

examination and inspection of the different

schools which had been created and organized
out of the rates and grants placed at the disposal
of the joint education committees. Of these
county schools, 93 obtained a grant in 1905.

Universities.— In university teaching Wales
in a single generation has rivalled the provision
of Scotland. .-^ training college was founded in

1862, and the first university college at

-•Vberystwyth in 1872. In 188,^-4 university col-
leges were estalilishcd at Cardiff and Rangor,
and the annual grant they received from Govern-
ment was before long extended to Aberystwyth.
In 1893 they were incorporated in the University
of Wales, which has since been extended so as
to include Lampeter, which, however, has the
power of giving separate degrees. Women have
been admitted from the beginning to the Welsh
university colleges and the university.

Prclintiiiary.— A love of education is in the

blood of the Scot. He will get his education and
profit by it, and he will utilize any existing
means to this end. This is the history of educa-
tion in Scotland, and accounts for the virtues

and most of the defects in the Scottish system.
In the old days the elementary school led direct

to the universities, and the universities were
hampered by doing the work of secondary
schools. On the other hand there Vere few
boys of ability and character who could not get
the best education in tlie country, and the sacri-

fices they made had a large share in the success
so many of them ultimately achieved. To-day
the path is easier, the opportunities greater,

and the instruction has progressed with the
times.

Elementary.—John Knox laid down a scheme
for the establishment of a grammar school in

every town, but most of the funds intended for
the endowment passed into other hands. In
1696. however, a system of schools was estab-
lished by statute, the landowners being bound to
provide a school-house, and a salary for the
teacher, m every parish. The salary was small,

and the exceptions numerous, but a rate-aided
system was actually organized, and owing to the
cheapness of the university system, and the
frugality of the country, much excellent work
was done. The conditions of the teacher and
the method of his appointment were gradually
improved by statute, though no State aid was
forthcoming till 1833. The first Parliamentary

Grants for elementary education applied equally
to Scotland, which was under the English Board
of Education until 1872. In that year the first

education act for Scotland was passed. In spite

of the multiplicity of her religious denomina-
tions, Scotland was ready to accept a universal
system of school boards, who were left entirely

free to teach what religious formuhe they pleased
in their schools. Compulsory attendance be-
tween fwK and thirteen was enforced through-
out the country under a maximum penalty
amounting to as much as five dollars, a sum not
reached in England until 1900. .\ special com-
mittee for education for Scotland was now
created, which in 1885 was given a separate
secretary.

In a general sketch it is impossible to point

out the numerous small differences between the
Scottisli and English systems. Scotland was ear-

liest to escape from the revised code and pay-
ments by results, uniform curricula and mechan-
ical inspection ; first to provide special treatment
for blind and deaf children ; first to secure free

education, and to improve her physical training.

A Scot may be pardoned if he sums up the main
results by saying th.it the outlook is generally

more from the education standpoint, the teacher
more fervid and better educated, and the chil-

dren more eager for knowlcd.ge. The religious

difficulty has been entirely avoided, and that in

the chief home of religious controversy. .A

mention should be made of the celebrated Dick
bequest which in the northern counties has done
much to improve the quality of the teacliing by
subsidies to better qualified teachers. This also

has materially assisted children from elementary
schools ultimately to fit themselves for a univer-

sity education. A bill to introduce certain re-

forms into the organization of the system and
increase the powers of the school boards, has-

twice been introduced into Parliament, but has
not yet been passed, though Scotch members
now appear fairly agreed on its merits.

Secondary and Higher Education.— In spite

of Knox's comparative failure there were buriih

schools and academies established in nearly all

the burghs by 1866, and the existing endow-
ments, though capable of better use, had never
been grestly abused or misappropriated. A
leaving certificate has been organized with much
success by the Education Department, which
holds the necessary examinations, as well as in-

specting higher class schools.

The science and art teaching formerly con-

ducted under the auspices of South Kensington
was in i8o7 transferred to the charge of the

Scotch Education Department. Technical In-

struction in the I'nited Kingdom may be said to

have had its ri-^c at Glasgow in Anderson's
Institute, but the cheapness of the universities

and greater facilities for general education has

always prevented much specialization on purely

technical subjects.

Universities.—In no respect has Scotland fared

better than in the number and accessibility of

her universities. Saint .Andrews (141 1) with

three colleges. Glasgow (1450), Aberdeen O494)
with two colleges, and Edinburgh (1582) af-

forded every opportunity that the poorest

student could wish. It was necessary to attend

lectures, but there was no residence in college,

and the long summer vacations were used by
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poor students to earn their fees for tlie winter.

The chief reforms which have been carried

have been to raise the minimum requirements
for graduation, to make fees uniform, to admit
women, to provide adequate buildings, and to

endow new subjects of instruction. The great-

est liberahty has been shown in providing funds
for the last two of these purposes, and the uni-

versities are now well housed and well staffed.

Mr. Andrew Carnegie has given §10,000,000, the

mcome of which is to be spent equally between
the endowment of certain branches of study and
research, and paying the fees of poor students.
The latter half of the bequest seems unlikely

to benefit the character of a class which would
formerly have found such assistance unneces-
sary, but the value of the portion applied to the

IRELAND.

Introductory.—In Ireland the state of educa-
tion has been most deplorable, and is still far

behind the rest of the kingdom. This is due to

poverty, to politics, and to religious bigotry.

The difficulties caused by bigotry and politics

when a Protestant minority was in power in

the earlier half of the igth century caused those
who were responsible for elementarj- education
to steer a cautious and ineffectual course ; a
different set of difficulties due to the same
causes, working through the priesthood and the
politicians, prevent any thorough reform to-day.
And always the grinding poverty of the nation
as a whole has hindered the schools and the
teachers from being brought up at any given
time to the standard which prevailed in English
or in Scottish education.

Elementary Education.— Till the end of the
l8th century Catholic schools were illegal, and
e.xisted chiefly as "Hedge Schools." Consider-
able funds were spent, chiefly in encouraging
proselytising institutions, In 1831, however,
the present system administered by the Board
of Commissioners of National Education in Ire-
hind was introduced, and has continued without
any sweeping changes to this day. These
schools are supported almost entirely by Gov-
ernment Grants, and are placed each under a
patron, who appoints a local manager. There
is no rate raised for elementary education, the
whole grant coming from Imperial funds. All
schools are open nominally to all denominations,
and religious instruction must be given sepa-
rately, but practically all but a verj' small pro-
portion of the schools are attended solely by
Catholics or by Protestants respectively. Com-
pulsory attendance is still extremely limited in

its scope, and the percentage of average attend-
ance in 1904 was only 65.7 throughout tlic

country, as against 85.98 for Scotland and 85.70
in England and Wales. The standard of school
accommodation is very low, and an amount of
discomfort and squalor exists in the elementary
schools which it would have been impossible
to find anywhere in England for many years
past. Thus in 1004, one thousand schools stood
in need of having out-offices provided. The
number of teachers who had been trained was
7,210, as against 5,071 untrained, or 58.7 per
cent. The quality of the less capable teachers,
however, compares very unfavorably with the
standard in England.

The most hopeful feature in Irish education
in recent years has been the establishment of
the Department of Agriculture and Technical
Instruction, created in iSgg, which, beside ad-
ministering technical instruction, has acted as
the adviser of the National Commissioners with
regard to teaching agriculture and elementary
science in the elementary schools, and in
enabling the teachers to obtain instruction in
these and kindred subjects. The report of the
Belmore Commission, in 1898, showed the most
deplorable backwardness in all modern develop-
ments of primary instruction. Progress is being
made, though it will naturally take years ta
overcome the neglect and ignorance of ages, and
it is to be hoped that the managers of the
schools will co-operate with the teachers and
the central board, and that a healthy feeling as
to school attendance will gradually spread
throughout the country.

Secondary Education,— The chief agent in
secondary education in Ireland, apart from th.e

board which administers the endowments, and
before the establishment of the Technical In-
struction Board, has been the Commissioners of
Intermediate Education. In 1878 this board was
founded and endowed with five million dollars,

from the funds of the disestablished Church of
Ireland. In 1890, $250,000 a year were added
to this income. The money, however, has been
awarded on the results of examinations, and
before the system was reorganized in 1902 the
whole scheme was one of payment-by-results
run mad. The reform is still far from satis-

factory, but a change at any rate has been made
in tlie right direction. The Technical Instruc-
tion Board is, however, doing most admirable
work and is being well seconded by the county
councils.

University Education.— The Elizabethan
foundation of the University of Dublin and
Trinity College, which practically form one
body, has throughout its career had a marked
success as a Protestant university on the lines

of Oxford and Cambridge. Tests were abol-

ished to a great extent in 1793, and finally in

^^73> but the Catholics have never as a body
accepted Trinity as a national institution. The
three Queen's colleges, founded in 1845, have
had even less success in this respect, and the
Queen's University, in which they were amal-
gamated, was replaced in 1879 by the Royal
University of Ireland, which is in itself merely
an examining body. At the same time it is true

that the fellowships of the Royal University
are used practically as a means of endowing
the Catholic University College in Dublin, as
well as the Queen's colleges. The question of
establishing and endowing a Catholic university
or of creating a National university, of which
Trinity College should or should not form an
integral part, has been debated again and again.
Catholics refuse to be content with less than a
Catholic university; English Liberals and Non-
conformists cannot see their way to spend public
money on endowing a denominational institution.

It is difficult to see how this deadlock can be
overcome under existing conditions, but in the
meantime the country is suffering severely.

Hig.her Education of Women.—Women have
been admitted to the examinations and degrees
of the Royal University from its foundation, and
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hnve since been allowed to attend the lectures of

the Queen's colleges. For a lon^ time Irinity

College and the University of Dublin would not

admit them either to lectures, examinations, or
degrees. The examinations were conceded lirst,

the lectures followed ; and now women wlio have
been at Oxford and Cambridge, and require a

degree for teacliing or other purposes, obtain

it freely at Dublin, which thus drives a flourish-

ing business at the expense of its less progres-

sive rivals.
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31 (b). Great Britain — Medicine. Regis-
tration.— With few exceptions medical practi-

tioners in Great Britain are registered by law.

This legal recognition, and this alone, allows
them to recover their charges in a court of law;
to practise medicine, surgery, and midwifery
under recognized titles in the United Kingdom,
and (subject to local lawj throughout the
Empire ; to hold medical appointments in

the government services, in emigrant and
other vessels, in asylums, hospitals, and
other institutions and capacities under local

authorities, and in benevolent and similar socie-

ties. This registration alone qualities them to

sign certificates of birth and death. Here is the

dividing line. Unregistered medical men may
practise, and they may hold appointments in

hospitals entirely supported by voluntary con-
tributions. But they cannot recover charges in

courts of law; they are debarred from public

appointments; they may not wilfully and falsely

use the title of physician, surgeon, apothecary,
doctor of medicine, or any description implying
legal registration ; above all, they may not sign
death certificates.

Anyone may claim to be registered after a
mininumi course of live years' study on payment
of $25 (£5) after passing a written and oral
examination of high standard tjualifying for
one of the recognized diplomas, and taking out
one such either in medicine, surgery, or mid-
wifery. The qualifying examinations must be
in all three subjects. There is no state exami-
nation. The lowest actual standard in England
is probably that of the Society of .Apothecaries,
which is about equal to certain Irish and Scotch
diplomas; and even this minimum is a high all-

jound practical test, rarely, if ever, maintained
in other countries. American and other foreicn
and colonial graduates in medicine are usually
admitted to the final exnmination for the di-

plomas of the Royal Colleges and Society of

.\pothecaries, on showing that they have ob-
tained degrees from universities recognized by
these boards and have passed a preliminary ex-
amination in general education equal to that
required in England. Particulars may be ob-
tained of the Secretary to the Examining Board,
Examination Hall, Victoria Embankment, Lon-
don, W. C.

rahte of English Diplomas.—The commonest
is the combined license and membership, respec-
tively, of the Royal Colleges of Physicians and
Surgeons, given after a series of examinations
by a conjoint board of the two colleges. With
or without this diploma or that of the Apotlie-
c.-iries' Society, distinction in England is ob-
tained by taking out a degree at one of the
universities, Oxford or Cambridge, London or
Durham, Manchester (The Victoria), Sheflield,

Liverpool, Birmingham, Leeds. The highest
distinctions are the Doctorate in Medicine and
Mastership in Surgery of Oxford, Cambridge,
and London universities, the Membership of the
Royal College of Physicians of London, and the
Fellowship of the Roval College of Surgeons of
England. For each of these a further examina-
tion, considerable fees and certain other evi-
dence of professional position and training are
required, beyond the original qualifying test;
and tlie Fellowship of the Physicians' College is

elective and in a high degree exclusive, with a
view of maintaining the highest ideal standard,
both professional and general, amongst the liody
of consulting physicians. In Scotland.—By one
series of examinations held both in Glasgow
i.nd Edinburgh, a student obtains the licenses
of the Royal Colleges of Physicians and Sur-
geons of Edinburgh and of the Faculty of Physi-
cians and Surgeons of Glasgow. With or with-
out this (]ualiiication, distinction is obtained by
taking out a degree at one of the universities.^
Saint .\ndrew's, Glasgow', Aberdeen, Edinburgh,— or the Fellowship of the Edinburgh Royal
Colleges or Glasgow Faculty. In Ireland.—
The Royal Colleges of Physicians and Surgeons
of Dublin hold conjoint examinations for their
licenses, the Apothecaries' Hall of Ireland holds
a separate series of examinations, and distinc-

tion is f)btained by taking out a degree at the
Older university of Dublin (Trinity College), or
at the Royal University of Ireland, or the Fel-
lowship of the Dublin Royal Colleges.

Professional Titles.—The relative attainments
of any practitioner at the outset of his profes-
sional career may therefore be to some extent
gauged bv the letters after his name. Univer-
sitv qualifications, M.B., M.D.. B.Ch., (or B.C.,

or'B.S.), M.Ch., (or M.C., or M.S.), besides
the social and general education they have in-

volved, count as a rule for more than the con-

joint qualifications, M.R.C.S., L.R.C.P. in Eng-
land, L.R.C.S., L.R.C.P. (Edin), L.F.P.S.
(Glasg.) in Scotland, L.R.C.P.I., L.R. C.S.I, in

Ireland; and these again for more than the

English and Irish apothecaries' licenses, L.S.A.,

L..4.H. English qualifications are com-
monly reckoned of a higher standard than
Scotch or Irish. Besides the initials al-

ready given are those for midwifery, viz.,

at the Irish universities, B.A.Oh.. M..'\.Oh.,

and Irish Royal Colleges, L.M., and those for

public health (Hygiene or State Medi'-ine). and
ropical medicine, viz., D.P.H. (Diplomate),
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D.S.Sc. (Sanitary Science), D.Hy., and B.Hy.
(Hygiene), M.D. Stat. Med. (State Medicine;,
and D.T.M. (Diplomate). Dental degrees are

independent of the medical profession. There
are no degrees in other special subjects, although
special subjects are allowed to be taken in the

thesis or examination for certain M.D. degrees.

Councils.—The General Medical Council (ad-

dress 2Q9 Oxford St., London, W.) is constituted

under Act of Parliament. It consists of 34
medical men of eminence, holding office each
for five years, five nominated by the Crown
with the advice of the Privy Council, 12 by
the Universities, Royal Colleges and Apothe-
caries' Hall in England, 7 bj' those of Scotland,

5 by those of Ireland, and S by direct vote of

all registered medical practitioners in the United
Kingdom. There are Branch Councils for Eng-
land, Scotland, and Ireland. The duties of the

council are to establish and preserve the roll

of registered practitioners. They have to regu-

late by deputed inspectors the standard of ex-

amination and other tests required for the

qualifying diplomas ; but direct pressure can
only be exe-'t'"'' on examining bodies through
the Privy Council. It is theirs to publish the

register every year; and to hear penal cases,

with a view to removing from the register the

name of any man judged "guilty of infamous
conduct in any professional respect." Such
cases are first investigated by the Branch and
then by the General Council, which is for this

purpose practically a court of law, its decisions

not being open, however, to revision in any
other court. Infamous conduct includes "cov-
ering" or the employment of unqualified assist-

ants
; it does not include the adoption of any

theory of medicine or surgery.

Professional Training.—Education for ad-
mission to the register is largely in the hands
of the Universities and other examining bodies
already mentioned. But in London medical
education is carried out entirely in connection
with the large general hospitals supported by
endowment or voluntary subscriptions, included
only recently and as yet only formally as

constituent colleges in the remodelled London
L'niversity, which, until 1900, was but an ex-
amining body. The colleges of medicine in

London, 12 in number, are the schools of the

following hospitals : Guy's, Saint Bartholo-
mew's, London, Saint Thomas's, Saint Mary's,

Saint George's, Middlesex, Charing Cross,

'V\''estminstcr— with University College and
King's College, both having hospitals attached,

and the London School of iVIedicine for Women,
attached in 1877 to the Royal Free Hospital in

Gray's Inn Road. These hospitals contain from
165 beds (Royal Free), to 927 beds (the Lon-
don), with large out-patient departments. Most
of the medical, surgical, and pathological work
is carried out by students under the supervision

of a visiting staff: the resident appointments are
held for short periods only, by recently qualified

students, who are the best men of their year and
are ^iven much responsibility and actual major
surgical practice. It is this practical experience

under supervision, this training by responsi-

bility, that gives a special value to the

English training, as compared for instance

with that in Scotland or on the Continent.

Each medical school is a separate organization.

to which students look as their professional
home usually from the beginning to end of their

professional lives, the organization in many
instances being completed by a residential col-

lege, clubs' union, athletic ground, and period-
ical gazette or journal. This system involves
a subdivision of the otherwise unique clinical

material of London; but it leads, to a healthy
rivalry, closer contact of students with their

responsiljle work, and greater individual atten-
tion to their needs by the lecturers and visiting

staff. An attempt is at present being made to

concentrate the teaching of elementarj' medical
studies in London in that part of the Imperial
Institute nozv given over to the London Uni-
versity; but LTniversity College, King's College,

and the larger London Schools are unlikely in

the near future to curtail their own spheres of
educational activity, even for the sake of an
Imperial ideal in medical education. In the

provinces education is conducted by university

schools of medicine in connection with some
large local general hospital, that of Durham
University, for instance, being at Newcastle. But
Oxford and Cambridge Universities, being situ-

ated in small towns, encourage their students to

do their clinical work at the London hospitals.

They are content with having given them as

thorough and liberal an education as possible

in all the medical sciences, including laboratory
pathology, and they trust, by a final examina-
tion in which they can impose their own tests

of efficiency, after two or three years in a Lon-
don hospital, to ensure the proper development
of sound professional ability from the ground-
work of principles which they have laid. This
mixed university and London training, a sys-

tem of only 20 years' growth, is being gradually
developed by Prof. Clift'ord AUbutt at Cam-
bridge and Prof. Osier in succession to Sir John
Burdon-Sanderson at Oxford, and is already
recognized as providing an exceptionally sound
education. All the other schools give an almost
complete course of medical education. This,
however, may be supplemented by private

schools and special hospitals; and a course of
instruction in infectious diseases at the large

fever hospitals of the Metropolitan Asylums'
Board or elsewhere is obligator}' for all diplo-

mas. It is a subject of regret to many in the

present day that the old system of training by
apprenticeship is dead, the law allowing no qual-

ified practitioner to employ unqualified assist-

ants, and the General Medical Council not reck-
oning any period into the requisite time of study
unless spent at a medical school. After pass-
ing the examination in general knowledge, the
nfinimum length of the course of training is five

years ; the average is over seven. The fees for

the course of teaching, examinations and final

diploma vary in general from $1,000 to $1,500
(£200 to £300).

Medical education in Scotland and Ireland
is on similar lines, the extra-mural school of
the Royal Colleges at Edinburgh and the Ro-
tunda Hospital for Midwifery at Dublin hav-
ing exceptional influence.

Post-graduate study is arranged for sepa-
rately in each hospital ; but in London a com-
bined hospital ticket is now obtainable, from the

London Post-graduate Association, E.xamination
Hall, Victoria Embankment. London, W. C.

($42?4 for 3 months, $75 for 6), giving ad-
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mission to the clinical practice of tlic chief

hospitals. Comprehensive courses of post-

graduate study are uell organized in London at

the West London Hospital, and at the Poly-

clinic; special courses are arranged for at the

London and Liverpool Schools of Tropical Med-
icine and at most of the special hospitals. Re-
search work, and bacteriological and chemical
analysis are carried out at all tlic above institu-

tions, and virtually at all fever hospitals. Re-
search and supply of vaccines and antitoxins are

the sole aim of the Lister Institute of Preven-
tive ^iedicine in Chelsea, with its fme farm at

Elstree, Herts. Bacteriological and chemical
analysis are efficiently organized as a commercial
concern by the Clinical Research Association,

and in certain private laboratories.

I'oluntaiy Orsaiiication in Practice.—A con-
siderable fraction of the best students in every
year secure junior positions in their hospitals

or in the medical schools attached to them, and
work their way up by degrees to consulting prac-
tice, mainly with the help of their student-
friends and pupils in general practice. The ma-
jority of those qualified find their way into the
provinces, often after spending a few years in

junior positions at London or provincial hos-
pitals, in trips aSroad as sliip's surgeon or
otherwise, in assistantsiiips to practitioners; and
they in most cases buy the good-will of an estab-
lished practice or partnership at one to two
years' purchase. In such positions they are iso-

lated, attaclied by little more than sentiment
and a dining club to their old hospital, officially

organized only in their occasional vote for a
direct representative on the General Medical
Council. Voluntarily, however, they organize
themselves to a considerable extent for relief

and for protection, as in the British Medical
Benevolent and Lancet Relief Funds. The So-
ciety for the Relief of their Widows and
Orphans, the benevolent and educational work
of Epsom College, and various associations for

medical defence. Still more, a thorough scheme
or organization has been estalilislicd by the

British Medical Association, with its 20.000

members, grouped systematically into geographic
divisions throughout the Empire, each with its

divisional council and its delegates to the An-
nual Representative Meeting, which recom-
mends the policy to be carried out by the partly

co-opted, partly nominated Central Council,
during the ensuing year. This council works
L.rgely through committees, of which the chief

are the medico-political, the ethical, and that

which conducts the well-known weekly jour-
nal. Apart from the protection of professional

interests, the association exercises consider-

able influence by memorials and deputations

to government, which otherwise relies for med-
ical advice on the Royal Society, the Royal Col-

leges of Physicians and Surgeons, and the few
medical advisers to government departments.

ll'oiiicn mostly take the license of the Apothe-
caries' Society in England, the Scotch or Irish

conjoint qualification or the degrees of the
London and the other ne\ver universities. They
are debarred from the English conjoint qtialifir

cation, and from the degrees of the universities

of Oxford and Cambridge. They take little

part in the profes-^ional organizations, and as

yet they practice but little in the United King-
dom, manv being trained for the mission field.

Homccopathy.—In England Ilomaeopathy is
a specialty practiced without exception by men
who possess a legal qualification to practice.
They receive their special training, if at
all, by post-graduate lectures and resi-

dent appointments at the homceopathic hos-
pitals. Of t'.iesc there are a fine example
of 100 beds in London, and 9 in tlie

provinces. Most homoeopaths belong to the
British Homceopathic Society, fnundeil in 1844,
which publishes a quarterly journal. There
a.e also two monthly journals of tl.e cult and
a new "British Homrcopathic Association" of
practitioners and laymen.

Medical Societies, Libraries, Journals, and
the Annual Congress form a considerable bond
of union. Apart from branches of the British
Medical Association, tlierc are 100 such so-
cieties in London alone and corresponding
numbers in the other chief towns, many be-
ing associated witli a central body in Lon-
don, some for general, many for special pro-
fessional objects. Societies in London mostly
meet at 8 p. m. The best medical libraries in
London are those of the Royal Colleges, of the
Medico-Chiruryical Society, and of the British
Medical Association. The chief periodicals are
the 'Lancet' and 'British Medical Journal'
(weekly; : the '.\nnals of Surgcrv-,' 'Practi-
tioner.' 'Journal of the Royal Army Medical
Corps,' and 'Public Health' (monthly);
'Brain' and 'The Journal of Hygiene' (quar-
terly) ; annual report-volumes of the various
chief London hospitals: and the aninuL 'Medi-
ci Register' and 'Medical Directory.' The
'Pharmacopoeia' is revised from time to time
and published by the General Medical Council.
An opportunity for the interchange of ideas on
all subjects is afforded every year by the
Congress of the British Medical .Vssociation,.

held usually in the United Kingdom, but in

1906 in Toronto, Canada.
The Government Medical Serzices are each

separately organized under the corresponding
Government Office. The Xaval Medical Serv-
ice includes 520 active and 240 retired medical
officers, with its chief hospital and college at
Haslar, near Portsmouth; the Royal .\rmy
Medical Corps, 1.0,^1 active and 533 retired
medical officers, with the new .\rniy Medical
College ODcned in 1907 at Millbank, West-
minster; the Indian Medical Service, "47 active
and 546 retired medical officers, sharing in the
Army Medical College; the Colonial Office em- •

ploys in Crown colonies several hundred med-
ical officers, who do not hold commissions, but
undergo extra training at the School of Trop-
ical Medicine ; and tlie Foreign Office has also
a staff of medical men in its service abroad.

Under the Local Government Board, for

purposes of the poor law. district and work-
house medical officers and public vaccinators
are appointed in every parish and union for the
most part in conjunction with their general
practice, usually in return for very small sal-

aries, to attend to paupers in need of medical
attention. The workhouse infirmaries in the
large cities are of great size and importance.
Under the Local Government Board, too. is

organized the sanitary medical scr-ice. The
head of this service is the political President,
advised by his medical officer, and by his lethal

adviser, with the assistance of a staff of legal
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•secretaries and engineering and medical in-

spectors of the highest experience and abihty.

Local Government throughout the country is in

the hands of borough and district councils,

each of whom has a sanitary inspector and a

medical officer of health, and many of whom
maintain isolation hospitals for cases of in-

fectious disease. Powers of supervision are

given to County Councils, who, with the advice

of County Medical Officers of Health, may
report default of District Councils to the Local
Government Board. The chain of authority is

therefore through the lay authorities, each ad-

vised by its medical officer. Some of these

sanitary appointments are of little pecuniary
value ; others of considerable value, demanding
the whole attention of the holders ; and they are

increasing markedly in number, value, and im-
portance. In practice the sanitary service

largely depends on the unofficial Royal Sani-

tary Institute with its annual congress and
monthly journal, its courses of instruction, its

e-xaminations and its diplomas for school teach-

•ers and sanitary inspectors, a body of non-
medical men who are the foundation of British

sanitary administration. Among other gov-
ernment appointments are those of police sur-

geon, prison surgeon, factories' surgeon, and
inspector of factories and workshops under the

Home Office, those of Medical Officer to Schools
under County Councils and the Education Office;

those to lunatic asylums and fever hospitals

tinder the Metropolitan Asylums' Board and
other local authorities.

With these offices and work for insurance

and friendly societies, sick-clubs and private

nursing homes, the practitioner ekes out his

slender earnings.

The numbers on the British Medical Register
in 1906 were roughly as follows : London,
6,400: Provincial England, 17.000; Wales, 1,200;

Scotland, 3,800; Ireland, 2,700; Foreign and
Colonial, 4,700; Xaval, Military, and Indian
Services, 3,200. Total, 39.000.

Fr.\ncis Frem.\ntle,
Herts County Medical Officer of Health.

31 (c). Great Britain—^Engineering. Engi-
neering as a profession is only partially organ-
ired in Great Britain. To understand the pres-

ent state of development a brief historical

statement is necessary.

Historical.— On the military side engineer-
ing is and has been tlioroughly organized. For-
tification and the art of constructing defences
are probably as old as society. The Babylon-
ians. Greeks, and Romans showed skill and
originality in design and construction which has
nowhere been surpassed. From the introduction
of the catapult, ballista. and other engines of
war amongst the Greeks and Romans mechani-
cal skill likewise received wide and steady de-
velopment.

Into Great Britain engineering was probably
first introduced by the Roman invasion and then
languished until William the Conqueror brought
with him a large body of engineers.

As gunpowder, cannon, and later muskets
replaced catapult, arquebus and crossbow, me-
chanical skill and ingenuity made steady
advance until at the present day the manufac-
ture of war implements and their invention and
design have passed to a considerable extent into

the hands of civilians. Military engmeers are
organized as the Corps of Royal Engineers with
their headquarters at Chatham, although it has
recently been proposed to remove them else-

where.
The Artillery is organized in several corps,

according as service in the fortress, field,

mounted, or on foot, is required. Knowledge
and training in a specialized branch of engineer-
ing is needed for these services.

Guns and military equipment are manufac-
tured at the Royal Arsenal at Woolwich and at

the Royal Small Arms Factories at Enfield and
Birmingham, under Army control, and in vari-

ous factories belonging to civilian firms.

In the Navy engineers have steadily in-

creased in importance as the construction of
ships and their working depended more and
more upon machinery until under the recently
modified regulations it has been arranged that all

naval officers whether navigating, gunnery, tor-

pedo, or engineering shall for the first years of

their training be educated together, specializa-
tion being left to the later years of their course.
Engineer officers will therefore rank with other
officers of equal standing and be capable of
executive command.

On the Civil Side.— The foundation of Eng-
lish Civil Engineering may be said to have been
laid by Smeaton (1724-1792). He'was the son
of an attorney, became a philosophical instru-
ment maker, and subsequently devoted his at-

tention to a study of windmills, canals (for
which he made a tour of the low countries in

1754), and lighthouses. He reconstructed the
Eddystone Lighthouse in 1756. He was there-
fore "much consulted in regard to engineering
projects, including river navigation, the drain-
age of the Fens, design of harbors, and the
repair and construction of bridges."
Smeaton founded in 1771 the ^'Society of

Civil Engineers," the members of which dined
together once a month during the parliamentary
session and discussed subjects of professional
interest. It still exists under the name of
"The Smeatonian Society of Civil Engineers."
Xo records of its discussions have been kept nor
published but its foundation shows the earliest

step in the direction of organizing the non-mil-
itary engineers into a profession in Great
Britain.

Partly contemporary with Smeaton was
James Watt (1735 to 1829). He was trained as

a mathematical instrument maker, but was pre-

vented from practicing by the trade as not being
fully qualified, and therefore he was granted
three rooms in the University of Glasgow where
he carried on experiments resulting in the cre-

ation of the modern steam engine out of the
crude pumps of the Marquis of Worcester, Xew-
comen, Cawley, and Savory. His improvements
demanded for their perfect fulfillment mechan-
ical skill and workmanship far in advance of the
work of the millwrights of his earlier youth.
Out of the millwright he therefore created the
manufacturing engineer, and did for the
mechanical side of the profession what Smeaton
had done for the constructiz'e side, and like

Smeaton on the constructive side Watt on the
mechanical side was consulted as an authority
of the first rank on all important matters.

Watt moreover had, about 1 767-1770, a large
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practice as a constiuctive engineer and surveyor,
and prepared plans for a number of canals and
harbors, chiefly in Scotland.

As manufactures increased, partly owing to

th; impetus given to them by Watt's inventions,

partly as a result of the industrial development
at the termination of the Napoleonic wars, the

improvement of means of communication and
greater rapidity of transit bctrame of tirst class

importance, and as the roads throuj,'liout Great
Britain were at the end of the i8th century in

an execrable condition we lind attention more
and more concentrated upon the construction
of inland canals and new and improved roads.

The man who more than any otlier aided in

this improvement was Thomas Telford (1757-
1834), the son of a Dumfriesshire shepherd and
in early life trained as a stone mason. After
the construction of a hou:.c for the Commis-
sioner of Portsmoutli Dockyard he became Sur-
veyor of Public Works for Shropshire and con-
structed a bridge over the Severn at Montford
in 1792. The construction of the Elsemere
canal in 1793 lead to his being employed in the

construction of most of the chief canals in

Great Britain, from the Caledonian in 1804 to

the Birmingham and Liverpool junction in 1825
as well as the Gotha canal in Sweden in 1810.

He constructed and perfected most of the main
roads in Scotland, the North of England, and
Wales, involving the erection of the Menai and
Conway bridges, besides numerous others of

less magnitude. He also made many continental

roads in Austria, and was also employed in

harbor ccnstruciion.

He lived a bachelor in London at the Salo-
pian Coffee House, afterward the Ship Restau-
rant, and two years after the establishment of
the Institution of Civil Engineers in 1818 he
was elected president for life. The meetings
were thereafter held in the Ship Restaurant,
whither the institution removed from the Ken-
dal Coffee House in Fleet street, its earliest

home.
Meanvkdiile, mechanical road traction, steam

barge, and ship propulsion had advanced with
the advance of the steam engine and with
George Stephenson's triumph at Rainhill in

1829, railway construction had commenced and
was fast monopolizing attention as the most
efficient and raiiid means of communication.
The names of Brunei, Clarke Russell, Whit-
worth and a host of others claim recognition in

the rapid advance of engineering both at sea and
on land which now followed, but enough has
been said to enable a grasp of the rise of the

profession and the lines of its gradual devel-

opment to be realized.

The progress in organization of the profes-

nion which has since taken place has been due
firstly to the commanding position iu the pro-

fession attained by the Institution of Civil En-
gineers and secondly to the development and or-

ganization of engineering scientific education
which has taken place in the Technical and Uni-
versity Colleges and Universities throughout
the kingdom.

Instilut'wn of Civil Engineers.— This insti-

tution founded, as already said, in 1S18, obtained
a Royal Charter of Incorporation in 1828, its

objects being— as described by Tredgold in a
statement prepared for the Council in applying
for a Charter— "For the general advancement

t f mechanical science, and more particularly
for promoting the acquisition of that species of
knowledge which constitutes the profession of
a civil engineer, being the art of directing the
great sources of power in Nature for the use
and convenience of man as the means of pro-
duction and of traffic in states both for internal
and external trade as applied in the construction
of roads, bridges., aqueducts, canals, river navi-
gation, and docks for internal intercourse and
exchange, and in the construction of ports, har-
bors, moles, breakwaters and lighthouses, and
in the art of navigation by artificial power for
the purposes of commerce, and in the construc-
tion and adaptation of machinery and in the
drainage of cities and towns."

This is the earliest delinition of civil en-
gineering and the profession of the civil engineer
therefore embraces all non-military engineers
who are laboring to "direct the great sources
of power in Nature to the use and convenience
of man" whatever be the special corner of this
wide field of operations to which any individual
member may be devoting himself.

During the earlier years of tlie institution's
corporate existence the enormous development
in the construction of railways, roads, harbors,
docks, drainage, and waterworks lead to the
not unnatural predominance of discussion on
questions of special moment to these branches
of the profession in the institution proceedings.
The Council was consequently largely recruited
from the men of eminence on the predominating
side and the civil engineer became in public
estimation more and more exclusively identilied
with the designer and constructor of such
works.

With the rapid improvements which have
since taken place 111 machinery and machine proc-
esses and with the revolution which has been
effected in commerce and in the requirements
and mode of life of the people, by the less

prominent but equally remarkable achievements
of such men as Stephenson, Armstrong. Whit-
worth, Bessemer, and Siemens, the demands for

a greater outlet for tlie discussion of the me-
chanical problems of interest on this side of the
profession of the civil engineer became more
and more insistent and the opportunities avail-

able in the existing institution being by many
felt to be inadequate, the Institution of Me-
chanical Engineers was founded in 1847 and
was constituted in 1878 as a registered asso-
ciation under the Companies Acts.

With the discevery of the means of practi-

cally utilizing electricity for producing light and
transmitting power and the consequent exten-
sion of its use in all departments of mechanical
work a third development took place in 1889,

when the Society of Telegraph-Engineers and
Electricians which had been incorporated under
the Companies Acts in 188.^ and from its es-

tablishment in 1871 had until 1881 been called

the Society of Telegraph Engineers again
changed its name to the Institution of Electrical

Engineers. Various other societies and insti-

tutions have been formed at various dates

amongst which may be mentioned the Civil and
Mechanical Engineers' Society, the name of
which the membership is confined to junior

founded on a misconception, the Society of En-
gineers, and the Institution of Junior Engineers,
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a very active and progressive institution of
which the membership is confined to Junior
members of the profession.

The Institution of Civil Engineers is thus
the parent institution, embracing by its consti-

tution and membership all branches of the pro-
fession demanding for entry to its roll (a)

practical professional training in works or as an
assistant to an engineer; (b) theoretical training

as evidenced by the passing of its own examina-
tions held twice a year or by the holding of the
degree or diploma of a recognized university or
technical college; (c) suitable and strictly de-
fined qualifications for each of its classes of
membership or studentship.

It is recognized as the leading professional

body and membership of its Council and occupa-
tion of its presidential chair to which there is

annual election are the most valued of profes-
sional distinctions. It can to a certain extent
guide and control professional conduct within
its own membership but does so with an all-too-

sparing hand. To many it appears that the time
is ripe for further extension of professional or-

ganization and for the application of stricter dis-

cipline in regard to what may be called, gener-
ally, professional etiquette, and it is the Institu-

tion of Civil Engineers which alone has the
constitution and prestige which would enable it

to successfully deal with such a development.
Beside this great leading institution are the

Institution of ^lechanical Engineers and the In-
stitution of Electrical Engineers, each represent-
ing one branch of the profession only, and
demanding professional but not examination
qualifications for membership. Most of the

members of each of these belong also to the

premier institution.

To complete the organization of the profes-

sion much remains to be done. There is as yet

no state registration enabling the assumption of
the name civil engineer (embracing, as has been
shown above, engineers of all branches) by
unqualified and untrained persons, to be checked
and fees and professional conduct to be regu-
lated by a governing body, such as the Insti-

tution of Civil Engineers, with the help of the

other professional institutions, might organize
if they had the necessary statutory powers. The
public thus lack the protection to which they are
entitled against the employment of unqualified

advisers whom they have no sure means of dis-

tinguishing from competent engineers. One dif-

ficulty in the way of this necessary step being
taken would probably be removed if the popular
misconception of the functions of a civil engi-

neer were eradicated.

This perhaps is more strongly the case in the
United Kingdom than elsewhere, for there it

has been the custom, where work involving ma-
chinery or engineering construction of any ma.g-
nitude was required by those who were not
themselves engineers, to obtain advice as to the
best way to obtain the ends in view, and the best

engineering designs to employ, from leading
members of the appropriate branch of the pro-
fession practicing as consultants. There has
thus grown up a body of engineers whose func-
tion is to give this advice and draw up the in-

structions upon which tenders can be obtained
from engineers who undertake the construction
of the works or machinery involved. Much mis-

conception has arisen in America and elsewhere
as to the foundation and value of this method.
The consultant is in a position of trust between
his non-engineering client and the manufacturer.
By clearly defining the requirements of his
client, after investigating all the conditions of
the problem, he enables competing contractors
to estimate their prices upon a fair and uniform
basis. On the one hand his duty is to see that
his client obtains the best installation and that
which most satisfactorily fulfills the conditions
of the problem on reasonable terms ; on the
other he sees that no competing manufacturing
or contracting firm is unfairly handicapped by a
misunderstanding of the problem and by the
unfair competition of a rival. Further, his duty
is to see that the chosen contractor is not un-
fairly dealt with owing to the ignorance of en-
gineering possibilities or limitations on the part
of his client.

In this capacity, as arbitrator and adviser,

the highest qualifications of judgment, independ-
ence, integrity, and justice are required of the
engineer, and it is of the highest importance
that the ranks should be kept purged of any
who may usurp these functions without the nec-
essary qualifications and bring discredit upon
the profession as a whole. Here statutory pow-
ers of control and regulation by a professional
body are pre-eminently needed.

Educational Organication.— On this question

a brief word must suffice. Engineering schools
were first established in London at King's Col-
lege and University College in the first half of
the igth century. These have been followed by
the establishment of other schools in the prov-
inces and in London until a large number now
exist in which the scientific bases of engineer-
ing are taught in an organized course lasting i:i

general for tliree years. During that course En-
gineering Laboratory training at most schools
occupies a large portion of tlie time. Experi-
mental determinations of the efficiencies of
various machines and prime movers w'orking
under varying conditions, the strength and
properties of materials, flow of liquids, etc., are

undertaken by the students, and the underlying
scientific laws deduced and exemplified.

In some schools engineering manufacturing
processes are also taught and workshop train-

ing undertaken, but in the L'nited Kingdom it

has generally been held that this branch of
training is best obtained in the factories of man-
ufacturing firms, and this is the method advo-
cated by the Institution of Civil Engineers.

The University of London has an Engineer-
ing Faculty and grants degrees in Science (En-
gineering), and the University of Cambridge
has a Mechanical Science tripos as an avenue
to its degrees in arts.

The provincial universities all grant degrees
in science on the engineering side. Dublin and
Liverpool alone grant a degree in engineering.

The principle upon wdiich such "engineering"
as distinct from "science" degrees are generally

held to be imsound in Great Britain is that the
practical, which is an essential portion of an en-
gineer's training, can not be rightly regulated
or judged by an academic body. .\ professional

body such as the Institution of Civil Engineers
is alone competent to co-ordinate the two por-
tions of the professional education.
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32. Great Britain— English Society. This
paper does not purpose to deal with the history

of society in England, or to compare the

customs, clothes, and conventions of different

centuries;— still less to compile personal anec-

dotes and present sketches of various social

celehrities. To do any of these things ade-

quately would \\\\ a volume. The article there-

fore merely attempts to give an impression of

English society as it exists in the year 1906, and
some account of its chief characteristics, inllu-

cnces. and pursuits.

Society in England is very difficult of defini-

tion. There are no rules of admission, no
graded qualifications, no inevitable exclusions.

It" is not essential to be well born, or rich—
it is not necessary to be refined or clever. The
enclosure is a very large one and there are many
entrances and many tickets of admission. Cer-

tainly the fame of its easy hospitality attracts

undesirables from all over the world, and
people, wdio in spite of their vast wealtli, have
proved too stupid or too vulgar for Paris and
Rome, often find a happy home in London ; but

it is to the credit of society in England that it

tries to be appreciative and will always welcome
anyone who can amuse or interest or stir it—
brains, talent, fame, are keys which unlock every

gate, and this hospitality, combined with cer-

tain national characteristics, helps to make so-

cial life in England, notwithstanding its obvi-

ous faults, on the whole vital and interesting.

A clever German woman said once that in

her own country she would rather belong to the

middle-class, for it contained almost all the

people with brains and talent, but that in Eng-
land there was only one thing to do if you
wished to pass your life among interesting

people— and that was to get into society. .She

should have added, from her point of view, that

unless she had been gifted with certain qualities,

she might have been born a member of one of

the greatest families, without attaining this

result. Mere rank or birth is not enough —
both undoubtedly help, but it is no use being

b'lrn within the enclosure unless you are able
to walk about in it.

I'ldike the custom of many foreign capitals

it is not really necessary to be received ,it

Court before admittance, nor on the other hand
is the presentation to the King and Queen a
sufficient introduction. The presentation is an
honor but not a necessity, and except in rare
cases, where the reception at court practically

intimates to society that some scandal is to be
ignored or condoned, carries with it, so far as
England is concerned, no social privileges.

The influence of the Court is, however, very
considerrdilc and confers a certain social posi-
tion even though it cannot always secure ad-
mittance into some coveted circles. For in a
sense it may be said that the Royal family is

apart, having a circle round it drawn frotn
society, but not itself forming a part of the
general throng.

Roughly speaking, English society has always
concerned itself with Government and with
politics, from the days when the great nobles of
the State took sides and fought for rival Kings,
to the present lime, when the sons of great
houses join one or other political party, and
when to be a prominent politician is to be a
prominent social figure.

In tlie nearer past, society was divided into

hostile camps, following the cleavage of party.

Whigs met, talked, played, and danced with
other Whigs ; Tories with Tories, and the orbits

of the two planetary systems rarely crossed. In

the year 1906, these divisions hardly exist, and
it may often happen that a Minister will find

himself at tlie same table with a Member of

Parliament who an hour before was denouncing
him as a dangerous enemy to the best interests

of his country.

There is a rule that no Member of Parlia-

ment when speaking in the House, shall step

beyond a certain line drawn parallel to the

benches ; a necessary precaution once, when pas-

sions ran high, and swords might be whipped
out at any moment. But now tliat there is more
control, and men do not wear swords, the rule

is only a survival whose origin is forgotten. The
line beyond which no man may step has been

transferred from the floor to the tongue. Even
in tlie days of swords duelists before beginning
to tight used to greet each other witli elaborate

bows and courtesies and, in the same spirit,

two men engaged in a bitter struggle can now
exchange smiles and laughter at dimier.

These conventions are reflected in the society

of to-day, where no difference of opinion, no
rivalry, hardly any dislike, is allowed to hamper
social intercourse— the bitterest public op-

ponents in politics and letters, the criticized, and
the critics meet amiably round tables, and all

goes well.

Two characteristics which during the last

few years have affected the pace and the color

of social life, are restlessness, and love of riciies.

The first is fostered by the greater facilities

of transit and of communication, which urge
even the most quiet people into movement.
Routine is almost unknown. The busier a man
or woman, the more imperative becomes the

weekly change of air. the journey to waters, the

visits in Scotland — while life in London itself
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is forced to an ever-increasing pace by the

telegram and telephone.

The second characteristic, the worship of

riches, is the effect of a growing taste for ex-

pensive pleasures and displays. London even
suffers sometimes from the particular type of

American millionaire, who will spend thousands
of pounds upon transforming the courtyard of

his hotel into a lake, and feeding his friends

in gondolas,— but these visitations arc rare and
hardly ruffle the surface of social life. There
are howe\'er, permanently in its midst, men
who possess special commercial aptitude, but

who have no peculiar social qualifications. Their
wealth enables them to erect palaces, dine
delicately and expensively inside them, whirl
about in magnificent motor cars, hire splendid

moors and forests, and these people, though
they could not have done so fifty years ago,
palpably influence modern social life. A stand-
ard of luxury and pleasure is set up, far be-

yond the power of ordinary well-to-do people
to attain — some struggle to compete, some
acquiesce and give up the effort, but all enjoy
what they can of the rich man's table. Every
door is open to him : his character, his con-
versation, his manners are seen througli a

golden haze— he is asked everywhere — he is

flattered and imitated. It may possibly occur
to him at depressed moments that he is not
quite inside the inner circle ; that certain great
houses only remember his existence once a

year, and that there are always some people,

not devoid of influence, who prefer simpler
friends, and simpler modes of life. But he will

be easily consoled ; there will always be the
many others, his children will marry what is

called the best in the land, and he himself
will finally, if his ambition so prompt him, take
his seat proudly as a peer of the realm.

Keeping in mind then, these two characteris-
tics,— restlessness and love of riches, a descrip-
tion of the methods of intercourse, and inci-

dentally the pursuits adopted by the pleasure
,= eekers will help to give a more complete
picture.

The practice of eating together, it need hard-
ly be said, still obtains, and on the wdiole, the
amount consumed in spite of much that is said

and written, varies very little in quantity. It

certainly does in quality— French cooks and
French dishes have invaded London and the

consequent expense and variety make it difficult

for small households to compete with the res-

taurants. The habit therefore of eating simple
food at home, and of entertaining friends at the

Carlton or the Ritz has taken strong hold. Not
so very long ago it was difficult to get a really

good and choice dinner except at a private club— now a sovereign or two m the packet will

secure it on any evening of tlie year. The
enormous increase in theatres is a subsidiary
effect— a party cannot sit forever round a
table, and they drift to some place of amuse-
ment. The habit of sitting together and talking
is on the wane, "causerie" is becoming a lost

art, and in private houses the theatre is replaced
by bridge tables, and occasionally by music.

Letters have altered in much the same way
as conversation. The old fashioned correspond-
ences, the full, leisurely chronicling of great
and small events, has given place to telegraphic
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and telephonic communication. Those people
who are not in the telephone book inevitably
drop out of tlie busiest ranks of the pleasure
seekers, just as those who do not possess motor
cars have to abandon the chase after distant

golf links and country luncheon, parties.

A week's visit in a country house is now a
rarity— the longest shooting parties begin on
Tuesday and end Saturday, and the throng
hurries back to London, or goes on to one of the
usual Saturday to Monday hospitalities. But in

spite of this curtailment, and in spite of the
rush of a week-end party— the country visit

remains the best method of intercourse. There
is a greater freedom— youths and maidens
walk, ride, play games, and in the intervals talk

together, and their elders when released from
their own athletics and cards can also exchange
ideas. Marriages are promoted far better in

this way than in the mazes of the dance, and
many of the best marriages have been made by
girls who are little known in London. This is

greatly due to the decay of town life wliich is

gradually setting in— out of door pursuits and
games absorb people more and more, and the
case of transit make them able to combine a cer-

tain amount of town dissipation with country
life. The girls are tall, strong, well-developed,
they hunt and play golf and bicycle— they join
in whatever may be the game of the moment,
with the keenest zest, and improve their figures

and their general health, and indirectly the
whole physique of the race by this custom. The
part which girls and women thus take in the
anmscments of the other sex, is only one of the

many invasions which women have practised.

They share to the fullest extent in the work and
struggle of their husbands— in politics they

take an increasing part, many of them now
speaking on political platforms, besides doing
humbler work in constituencies. Women, with
their gift for detail and their organizing power
exert great political influence on all kinds of sub-

jects — an influence which is too impersonal and
diffused to be ascribed only to the usual cause.

The old Aspasian influence, however, always has
existed, and always will, for no change in social

metliods will diminish or increase the eternal

power of sex. The political salon has disap-

peared, chiefly because of the vast size of politi-

cal and social circles, but the v.'omen who make
the right men meet at the right hour, who
place the derogatory or the praising word at the

auspicious moment, who avert unpopularity or
create it, are as powerful as they have ever

been. Therefore while women leading social

lives certainly read, think, and even work
more than they used to, there is no falling off in

the efforts after personal adornment. On the
contrary, the same thing has happened with
dresses as with dishes— both are now made ex-
pensively by the French. Probably a smart lady
of our day spends three times as much upon her
clothes as her mother or grandmother did. This
is not only because she lives in a more extrava-
gant age— it is also because she does many more
things for which she has to be appropriately
dressed, and because the standard of technique
in this difficult art has been gradually rising.

A smart English woman will often spend from
£2,000 to £3,000 a year on her outfit, which has
to contain for town life, morning gowns, after-
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noon gowns, dinner and ball gowns — even
House of Commons gowns, and for country
life, golfing, shooting, and walking skirts, driv-

ing coats, motor coats, furs, tea gowns and
evening gowns. To all these must be added
the endless supernumarics of veils, gloves, hand-
kerchiefs, scarves, umbrellas, parasols, walking
sticks, hats, shoes, boots. Every new pursuit in

a social woman's life means a new dress. Skirts

hamper athletics in any case, therefore they
must be specially made—the gown in which it

is fitting to open a bazaar looks vulgar in a
drawing-room, the evening gown is not quite in

tunc with the House of Commons, and so on.

The men are spared the greater part of these
trammels, but they would not be pleased to see

their wives lacking in any of the so-called es-

sentials.

People often wonder whether smart society

is more or less immoral than it was — an ob-
viously hopeless comparison to attempt, for the
facts are not adequately known or recorded.
If a set of very rich people who have
not got enough to do, spend their lives

in various frivolities, this description undeniably
applies to a section, though a small one, in

England— it is only to be expected that some
fall into follies, and .some get caught in the grip
of passions with which they have been playing.

But on the whole the tone is good, the de-
cencies are observed, and the unfaithful wife or
the complaisant husband are not admired. It is

considered more intelligent to get on together
as man and wife, and if a harmony is some-
times preserved only by an organized tolerance

or blindness, it is at least a tribute to the pre-

vailing fashion.

Insensibly an article about Society in Lon-
don becomes an article about women.— and
with reason— for women make it, guide it, sus-

tain it. It is they who organize many of the

pleasures for the other sex, it is they who ar-

range parties for the most brilliant of their ac-

quaintance, male or female, it is they who
select and discard the members of their circle.

A dull man is often accepted by hostesses for

the sake of his clever wife— but a clever man
is rarely able to successfully float a dull or tact-

less woman. He must either go out without
her, or drop from the ranks, for a dull woman
is far more difficult to swamp or absorb owing
to the social custom of deference to women,
than is a dull man. Natural selection is as

ruthless here as in other matters. There is a

greater number of pretty and intelligent, leisured

and therefore charming women in London than
there is of clever, interesting men. It is one
of the disabilities of Empire, that the outlying
possessions claim year by year many of the

more adventurous, thoughtful, and ambitious of
England's youth. If a man is not the eldest

son of a great house, and has no desire to go to

the Bar, or enter politics, he is almost certain

to get to India— or to one of the great colonies.

After governing kingdoms, after fighting savage
tribes or building railways which change the

destinies of continents, these men come back to

London as strangers — they arc often run after,

flattered, and feasted, but they do not stay—
they return to their distant and strenuous lives

and leave society very much as they found it.

They rarely have the opportunity of marrying

into it, which may or may not be a loss for
them, but is undeniably one for the girl who
would have found in her husband's career a
fitting outlet for her own energy, enthusiasm
and ambition. The growing interest in the
problems of empire which make women admire
men of this calibre, the greater freedom of inter-

course allowed, and above all the habit of con-
stant and extended travel, will alter these
conditions, and there may in time be far more
intermarriage between England and her colonies
than now exists between England and America.
.\merican women have started the fashion of
travelling — and incidentally that of marrying
out of their own land. Their English sisters

being able to satisfy hankerings after titles and
other social amenities at home, will probably
extend their choice almost entirely to men of
their own race.

No description of social life would be com-
plete without some mention of its duties and
claims. The feudal dependence upon great
families, the claims of poor relations, the pat-

ronage of struggling authors and artists, these
things exist no longer as institutions to which
all must submit, whether they wish to or not.

Instead has come a far wider sense of responsi-
bility, including these claims, and many others
as well. Hardly a social man or woman exists

who does not give time and work to his or her
particular charity or league. Many great re-

forms have been initiated in this way— the at-

tempt to redress coming from the very class

carelessly dubbed as heartless. The efforts are
sometimes futile and unfruitful, but a surprising

amount of devotion and ability exists, and ii»

times of national crisis, like the Boer War,
social men and women come to the front, and
reveal powers of organization and work little

suspected. Many women spend all their leis-

ure in promoting various causes— many meir
rob themselves of well-earned rest to help in

definite philanthropic work.
In attempting to give any picture of Society

as a whole it must always be borne in mind that

there are circles within circles in London : there
are houses where you can get brilliant talk,

political and social ; there are houses where
people who belong to various choirs and choral
societies meet to sing through old madrigals
and part-songs ; there are hostesses who provide
perfect concerts, who give balls, who arrange
card parties, and there are others who attract

round them the literary flavor of the moment.
Large, flashing, many-sided, English Society

of to-day deserves much adverse criticism, but
it is also worthy of study and of admiration.
From its ranks are drawn many of the nation's

most famous men and women — and to its

ranks are welcomed every day all and any who
have distinguished themselves. The bright

gaudy pattern is woven on a plain and sober
ground of solid work and achievement. So-
ciety in England is adapting, expanding, alter-

ing with the general state, and is therefore not
a mere excrescence on the national life, but an
ir.togral part of its organism.

Edith Lyttelton.

33. Great Britain— Sport. Sport occupies at

the present time, as indeed in all periods of

English history, a space in social organization
which those who would understand national life
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and character cannot possibly ignore. Speaking
generally, ;n most of the forms which it has
assumed, sport represents the survival of those
instincts and aptitudes developed by primitive
man to cope with the two imperious necessities

of his existence; defence against his fellows and
the quest for animal food; and war and the

chase, which were the expression of these neces-
sities, demanded qualities of very similar char-
acter. Both necessities exist at the present time,

but war is of far less frequent occurrence and the
pursuit of wild animals is rare in old and civ-

ilized countries. But in the less advanced prov-
inces of the Empire adventurous Britons find the
older conditions still prevalent, and there, as in

times of war nearer home, large opportunity and
recognition is accorded to those qualities which
are characteristic of the best sportsmen — cour-
age, cheerfulness, discipline, the faculty of com-
mand, the corporate sense, the spirit which, for-

getful of self, rejoices in the power and cohesion
of the crew, the regiment and the team. A
school of reformers whose eyes are bent at the
present time on national efficiency in war are
disposed to deny the value of sporting qualities

in modern warfare, and preach with conviction

the necessity of the training of our youth in

drill, rifle-shooting and other exercises more
closely related to military science. It is doubt-
ful whether these views are harmonious to the

national tastes, and whether if they prevailed,

the training suggested would ultimately produce
better material than the less organized physical

discipline of field sports and games. Be that as

it may, sports and games have a great, perhaps
too .great, a vogue in England. Not im fre-

quently they have become an end in themselves,
and as perhaps is natural in a period of ever
increasing wealth and leisure, men pass from
cricket, tennis and polo in the summer to hunt-
ing, shooting and golf in the winter, believing
that they are attaining, as doubtless they are pur-
suing, pleasure ; but they carry on their counte-
nances the negation of their expectancy and fur-

nish living proofs of the existence of the law of

contrast prescribing that pleasure must take its

roots in foundations of strenuous and often irk-

some industry. Recreation, which sport in its

true sense represents, is that which refits and re-

cuperates man and renders him more capable
to do his work, and the nation which has seized

this conception of sport, lives up to it and nar-

rowly observes its tests, has little to fear from
the joyless exaggerations of pleasure, or the
nervous morbidities of industrial excess. But
when the basis of industry is firmly established,

those gain most from recreative sport, and get
most efficiency from its pursuit, who are the
most absorbed and strenuous, put forth for the
time being every faculty and energy into the

aflfair of pleasure, and whose ardor for success
is limited only by the canons of the highest chiv-

alry, and by the resolve that while every nerve
must be strained to defeat him, an antagonist,
whether man or beast, must have all the cour-
tesy and honor of war.

The seriousness of Britons at play is often
the wonder of amused and tolerant foreigners,

but much can be urged to justify it ; if realities

have for a time to be banished, the phantoms
pursued in their place must have their semblance
and fashion; the problems of politics, law and
business, the cares of every day life absorb and

wear the brain; to exclude them there is need
of substitutes which will really engross other
faculties than those normally in use.

Few will dispute that the Britons have car-
ried sport further and cultivated the sporting
spirit more assiduously than any other civilized
race. This energy is in part accounted for not
by the greater prevalence in ancient days of war
and the chase in England, but by the peculiar
social conditions absent elsewhere, but which
obtained in earlier days in England. Looking
backwards only so far as the days of the Stuarts,
before Puritanism had set its ban on many of
the pastimes of our forefathers, we find that
while in France the Court encouraged the noble
to assert his plea in society by living in Paris
or Versailles, the Stuarts regarded the status of
country gentlemen as a profession in itself. The
squire was expected to keep open house, ad-
minister local justice, relieve want and furnish
employment. These functions, enforced by a
shrewd purpose from above, confirmed a not un-
willing class in those duties which were not so
onerous as to prove any serious bar to much
sporting. The deer in the enclosed parks were
deliberately chased to the cry of hounds "slow
in pursuit but matched in mouth like bells"
hunting 'at force* ranged over wider spaces—
the otter was speared, the badger trapped, the
hare coursed and the fox hunted by the squire
who owned his own hounds. But if these
sports were the peculiar domain of the well-to-
do. the less wealthy enjoyed with a whole heart
fishing, then open to nearly all, and games of all

sorts. The country lay ever at the townsman's
doors, and wrestling, where life and limb were
in jeopardy, jumping, pitching the bar, dancing
and nine pins were native customs, while foot-
ball enjoyed a popularity which emulates that of
the present time. The husbandman, when the fat
swine were killed on the approach of winter, got
the bladder and blew it out great and thin, and
"tried it out at football with the shins." The
simplest of all games, it was played whh local
rules suited to the nature of the ground, often
across the stream and up the length of the vil-

lage. King James forbade it at Court as "meet-
er for the laming than the making able of his
liege subjects," but all classes commonly joined
in the scrimmage to the good old cry of "all
fellows at football." The causes, partly eco-
nomic and partly political, which attached the
rural gentry to the land received renewed im-
petus from the Napoleonic wars and the great
appreciation of prices of agricultural produce of
that period ; and the honorable opinion that obli-
gations should accompany social privileges in
rural life, is happily to this day widely felt

throughout the land. Local government aiid ad-
ministration and minor judicial work still re-
main, and the police, notwithstanding the activity
of County Councils, are largely controlled by the
experience of country gentlemen, and so long
as there is this solid background of usefulness
for them, field sports will continue to be en-
joyed by the gentry, but for whose presence
in rural England they would soon perish.
But it is natural and inevitable that with the
growth of population, and above all of
the perpetiially increasing facilities of loco-
rnotion which make that population so mo-
bile, hunting, fowling, stalking, and shooting,
owing to the competition for them, tend
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to be the sports of a relatively diminishing

portion of the population. Fox luuiting does

indeed (wild stag hunting is now so rare

as to be almost a curiosity) despite the in-

roads of civilized life still retain a leading posi-

tion in England sports, but railways and motors
are making and will make its pursuit more and
more difficult liy temporarily concentrating into

particular places most adapted for the sport

such large numbers of people living at a dis-

tance tliat the agriculturists, who formerly never

repelled and often welcomed the advent of

hounds, now require large compensation for the

kindly hospitality which they extend to their

passage over the land. This is not surprising

when a held of 500 horsemen, many of them
strangers to the district, accompany the hunt
whose progress ravages both crops and fences in

spite of a dictator's authority freely accorded to

the master and exercised to the general good.

The attachment of Britons to the greatest of all

sports is attested by the expenditure, cheerfully

borne by men often not rich, which of necessity

follows on the track of such damage, but it is

to be feared that in the coming years other ob-

stacles to lumting more difticult to overcome will

follow in tlie wake of more specialized and sci-

entific agriculture.

Shooting is enjoyed under more advan-
tageous conditions as the great natural wheat
lands and pastures of the world come more com-
pletely into use. Deer forests and moorlands
are less likely to be required in tlie future tlian

now for the purposes of pastoral or agricultural

industry. The driving of liotb grouse and part-

ridge has, contrary to expectations, resulted in a

wonderful improvement in the health and repro-

ductive power of tliese birds. The Battue of

pheasants, though probably requiring greater

skill from the individual in tlie technique of ac-

tual "gunnery," is by reason of its artificiality

lacking in the highest interest and excitement of

sport, but for that very reason it can be con-

ducted in places where nature has been most ob-

\ iously civilized. Partridges, though wilder than

plieasants, if let alone will seldom go beycnul

the limits of two or three lields, they need not

the silence and the calm of the moors, and are

not averse to the frequent presence of man

;

thus partridge shooting is a popular sport and
(.n the first of Septcinber. the echoes are answer-
ing a dropping fire from John O'Groats to

Lands End.
Driving, usually postponed till three or four

weeks later, requires large estates and much
organization, drilling of lieatcrs, etc., but there

remain many lively days of more desultory

sport widely enjoyed by modest folk, sonietiines

advancing in line over the fields, sometimes
using the dogs who were formerly indispensable.

Geese, snipe, duck and woodcock are rare in any
considerable numbers, but the rabbit's white tail

vanishing into the burrow is one of the most
familiar spectacles of the rougher and less

highly cultivated countries. Fishing is ev'en inore

democratic and is pursued by great varieties

of men of all conditions and all ages, but salmon
and good trout fishing are already beyond the

reach of modest incomes, even in Scotland.
"This sport, which in the opinion of many great
judges, is second to none, is connected with
many disappointments and has infinite varieties.

The element of uncertainty and risk enter into
it to a degree suftieient to answer the expectancy
of the most exacting, but like lumting it is

greatly to be feared tliat the enjoyment of its

exquisite pleasures must be more and more re-
stricted, and the pursuit more and more de-
tached from universal national life. In truth
tliose causes against which no expert can be of
any avail and to which reference has alreadv
l)een made, the fast filling up of the island, tlie

limited area unoccupied by the presence of man.
luachinery and locomotive facilities of all kinds
;ire slowly lending t,, draw the vast majority of
tlie people from the chase to tliose games whose
enjoyment is independent of the existence of
wild nature, and whose arena is accessible to all.

Cricket, football, racing and golf occupy a
truly astonishing position in the public mind.
Even in Scotland, where cricket is, compara-
tively speaking, little in vogue, the leading news-
papers devote daily, five or six columns to ac-
counts of these pastimes, while it is noticeable
that English journals whose leading articles con-
tain austere exhortations against gambling, ami
denunciation of the undue dominance of sport,
arc forced by tlie struggle for existence to chroni-
cle at wearisome length the very subjects whose
pcipularity they deplore. Racing has become so
commercial and statistical that it may be said
to have, for many of those who are prominently
engaged in it, many of the characteristics of
business, and it affords great pleasure and ex-
citement to innumerable speculators who with-
init seeing the races, or knowing anything of

horses, hazard sums of money varying in ammml
under the guidance of "tipsters" in newspapers
on the issues of remote contests. In the nortli

of England and sporadically in the Midlands
and South there exist many genuine lovers
of horses deeply interested in the science of
breeding for speed, and enjoying without pe-
cuniary stimulant the glorious sensation of pride
and admiration which the victory of a horse
bred at liome and reared with affectionate and
anxious solicitude inspires.

Gambling has not entered to so considerable
.'in extent into cricket or golf, though it is said
to be making its way into the w'ide regions
where football holds sway. But the commercial
spirit is tending to invade the arena of popular
games. Cheap excursion trains concentrate
vast crowds of spectators in the large cities

:

so many as 100.000 gather to see the most
important football engageinents ; and during
the three days occupied by a cricket match
50,000 or 60,000 frequently pay sixpence
or a shilling for a pleasure which to men
engaged in hard manual toil throughout fivt

days of the week has the deepest attraction.

The press is compelled to give large spaces to

description of contests which arouse such wide-
spread interest and stimulate such extensive cir-

culation among a public who but for the sport-

ing cohesion would never dream of purchasing
the cheapest journal. The opportunity of a good
livelihood pleasantly earned is. as a result, ex-
tending itself to a larger and larger number of

professional players, and if the worthiness of an
occupation is to be measured by the different

pleasures which it conveys, a professional crick-

eter or footballer is earning his bread in at least

as meritorious a manner as many other crafts-
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men against whose calling no criticism has
ever been made. But irritation is aroused
at the disproportionate celebrity which is at-

tached to skill in these pursuits, and to the am-
bitions which they excite among amateurs, and
to the place given in national life to things which
should be the variants and not the principal mo-
tives of energy. A powerful temptation is con-
tinually presenting itself to young men just at

ihe time when the real business of life should
begin to earn popular applause and distinction

by making a game the staple occupation of their

time. The result often is that at the age of 35,

when physical powers for these purposes begin
to lose their first bloom, men who have had
much excitement and have awakened much popu-
ular notice fall into an enforced and unwilling
idleness which is often difficult, after so long a
delay, to disperse by the practice of a profes-
.-ion or entrance into business. Criticism is

heard far and wide of this exaggeration of a
natural and manly taste, but no remedy will ever
be of the slightest avail unless it be accompanied
by an alteration in public opinion and estimate
of the value of proficiency in games.

.\l present no evidence of such a change is

perceptible in the Anglo Saxon race. In
.\merica, though less widely diffused, games are
prosecuted with an intensity characteristic of an
energetic people. Australia, New Zealand and
South .Africa are more deeply inoculated with
their attraction than the mother country. In
one province leading statesmen vie with civic

dignitaries in applauding and welcoming with
honors the dashing batsman or the "demon"
bowler ; in another the expenses of the all-con-

quering football team are placed on the esti-

mates and cheerfully voted by an enthusiastic

Parliament. Few anticipate a diminution, many
expect an increase in the popularity of sport,

and the historian of the future will probably be
able to institute an interesting comparison be-

tween those nations who arc trained more con-
sciously for war and those who are learning
some of its lessons in sport. The phrase "play

the game" has passed into the language as a
symbol of honor, unselfishness and veracity; \vc

may hope that the sources of these virtues will

be untainted by commercial standards and will

. refresh and preserve national manliness.

.\LrRED LVTTELTON'.

Formerly Secretary of State for the Colonies.

34. Great Britain— The Fine Arts. The
earliest records of British art are concerned
with the decoration of palaces, churches, cos-
tumes, arms, furniture, and domestic utensils.

Hut we find the point of transition from the
useful to the fine arts in the shrines, such as
those erected by Edward I. to the memory of
Queen Eleanor, the monuments, tombs, painted
tablets and portraits on glass and in illuminated
MSS. of the 15th century. From the 15th cen-
tury onwards oil painting became the chief
medium in which the memory of important
persons and events was recorded. All the im-
portant work of this kind was, however, till

the i8th century, in the hands of foreign artists,

who were attracted to England by the munifi-
cence of the kings and nobles ; hence, with the
possible exception of Holbein's and the best

of Van Dycks portraits, it reflects the national
instincts and sentiments only from an external
and superficial point of view. But the distinc-
tively British school of painting, which sprang
into existence during the i8th century, owed
much to the inliuence of these foreign artists

and their works, and to the numerous collec-

tions of pictures by celebrated continental
artists which collectors like the Earl of
Arundel and Charles I. had formed. These
provided a kind of university in which native-
born artists could educate their taste and mas-
ter the manual secrets of their art. The Eng-
lish artists had only to assimilate the tradi-
tions of the great foreign schools and to use
the technical skill thus acquired for the ex-
pression of those more intimate nuances of the
national character which foreign artists—what-
ever their artistic gifts — were incapable of shar-
ing. Hence, the astonishing rapidity with
which the English school of painting developed,
the absence of technical experiments which
marked its first stages, and the very high stand-
ard of executive ability which the earlier men
possessed.

PORTRAIT PAINIIN'C.

The first English portrait painters seem to
have seen their sitters through the eyes of the
foreign masters under whom they had studied
or on whose works they had formed them-
selves. The very skilful miniatures of Nicholas
Hilliard (1537-1619) and Isaac Oliver (1564-
1617) show the influence of Holbein and the
French miniaturists. Robert Streater (1624-
1680) was a pupil and imitator of Dumoulin,
William Dobson (1610-1646) and John Haylis.
( 1679) of Van Dyck. John Greenhill of
Salisbury, (1649-1676) of Sir Peter Lely.
Samuel Cooper (1609-1672), whose fine por-
trait of Cromwell is well known, and John
Riley (1646-1691) were the first to e.xpress a
more distinctively national point of view in
their portraits. Jonathan Richardson ( 1665-

174s), Riley's pupil, had great influence in di-
recting attention to the intellectual and imag-
inative aims of paintings.

William Hogarth ( 1697-1764) is the first

great English artist. In a series of paintings
like 'The Harlot's Progress,' 'The Rake's
Progress,' and 'The Marriage a la Mode' (Na-
tional Gallery), he brought the whole drama
of contemporary life into pictorial art. Such
pictures contain abundant evidence of the art-
ist's powers of observation and memory, but
Hogarth was not content to observe life merely
from the outside. He does not choose a series
of situations and proceed to visualize them as
they would appear to an indifferent spectator,
but, as Charles Lamb has pointed out, he seizes
his subjects with such an extraordinary power
of imaginative intuition that they seern to di-
rect him, and his paintings, instead of confining
themselves to external matters, become a reve-
latio_n_ of and a commentary on the unseen
qualities—the moral and intellectual attributes—
of his characters. To do this the whole of the
artist's personality has to be engaged in his
work of dramatization, and it is inevitable that
the result should bear the impress of his tem-
perament and convictions. Hogarth has been
censured, especially by continental theoricians,
for allowing his moral emotions to appear in
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his work ; but tlic place his nrt has taken in

the hfe of the English people depends almost

entirely upon the warmth and thorouglmcss

with which he made himself an exponent of

their instincts, sentiments, and aspirations.

There can be no doubt that Hogarth is as

thoroughly national in what have been called

his moralistic prejudices as in the completeness

and sharpness of his observation, his rollicking

humor, and the animation, vigor, and bitter-

ness of his satire. With sucii gifts it is not

surprising that Hogarth has left us some ex-

cellent portraits. His own portrait, in the

National Gallery, and that of Captain Coram,
in the Foundling Hospital, arc generally con-

sidered his most successful efforts in this

branch of art.

Thomas Hudson (1701-1779), a pupil of

Richardson, was a successful rival of Hogarth
as a portrait painter. His merits have, how-
ever, been obscured by the achievements of his

pupil. Sir Joshua Reynolds (1723-1792). Cer-
tainly no painter has ever entered so subtly as

Reynolds into all varieties of the English heart

and mind. His portraits have such a striking

air of individuality that they carry instant

conviction of their veracity. This command-
ing quality is largely due to the complete-

ness with which he identified himself with the

aspirations and instincts of his countrymen, as

this determined tlie principles of selection and
rejection in his observation. We liave North-
cote's authority for saying that lovers "used to

tell him (Reynolds) that after seeing his por-

traits of their ladies, they thought the originals

handsomer tlian before ; tlie reason of this was,"
he adds, "Sir Joshua seized upon some par-

ticular quality that he liked and made it more
palpable than it was in nature, and which after-

ward served as an index to point it out to

them." But wliile differentiating the essentially

poetic or imaginative intuitions of the artist

from the exhaustive and impartial observation

of the man of science, we must be careful to

point out that Reynolds's felicity of perception

is just as clearly distinguished from the arbi-

trary constructions of fancy. They are real

men, women, and children that he gives us,

not mere figments of his imagination.

With such gifts, sedulously cultivated by
unremitting practice and an exhaustive study
of the works of the Italian and Dutch painters,

Reynolds has taken his place amongst the

greatest artists of modern times. Among the

finest of his portraits of children we may men-
tion 'The Age of Innocence.' 'Heads of

Angels,' "The Infant Samuel,' and 'Robinetta'

(all in the National Gallery), and 'The Straw-
berry Girl' of the Wallace Collection. The
'Portrait of Nelly O'Brien' (Wallace) and
<Mrs. Siddons as the Tragic Muse' ( Duke of

Westminster) are among the best of his por-

traits of women. The superb 'Portrait of Lord
Heathfield' (National Gallery), together with
those of Dr. Johnson. Goldsmith. Burke, and
himself are all fine examples of his grasp of

men's character.

Thomas Gainsborough (1727-1788), the

great rival and contemporary of Reynolds, was
less varied in his portraits than that master.

He approached his sitters with a stronger sub-
jective bias and he was not so profound an
observer. The charm of pathetic tenderness

and melancholy which he gives to all his sit-

ters belongs rather to the painter's own char-
acter than to theirs. I lis instinct for physical

grace and beauty was probably keener than
Reynolds's, but there were certain aspects of

life in which he was little interested. Hence,
his portraits convey a less concrete idea of his

sitters than those of Reynolds. But this ten-

dency toward abstraction enables him to ex-
press the qualities he is interested in with great
clearness and emphasis, so that his pictures

often give more intense and immediate pleas-

ure than those of Reynolds. Among his most
remarkable portraits are the 'Mrs. Siddons^
(National Gallerv), 'Mrs. Sheridan and Mrs.
Tickell' (Dulwich Gallery), the 'Blue Boy'
(Duke of Westminster), and the 'Hon. Mrs.
Graham' (Edinburgh). Gainsborough's land-

scapes are at least as fine as his portraits, but
we will defer speaking of them till we come
to deal with landscape painting.

The tendency toward one-sided and arbi-

trary abstraction which we notice in Gainsbor-
ough is still more pronounced in the works of

his contemporaries and immediate successors.

George Romney (1734-1802) was so much im-
pressed with the examples of Grxco-Ronian
sculpture he saw in Rome that he took them
as models for his own work. Me betrays a
constant striving to make the women and chil-

dren who sat to him look like animated statues.

Tliis predominant concern with the external

side of art led to the neglect of the intellectual

and emotional sides of life. The idea of the

sitter conveyed in Romney 's portraits is there-

fore less capable of taking its place in any fully

articulated conception of reality than is the

case with Reynolds. But within his own limits

Romney's works have a vivid consistency which
gives them high rank as works of art. The
very popular 'Parson's Daughter' (National
Gallery) is freer than usual from the painter's

besetting tendency to impose a pre-conceived

ideal on his sitters; his own portrait (National
Portrait Gallery), though unfinished, is a most
interesting and characteristic work. Sir Henry
Raeburn (1756-1823), a brilliant and successful

artist, who worked principally in Edinburgh,
painted nearly all the celebrated Scotch men
and women of his time, with the exception of

Burns. John Hoppner (1759-1810) w-as chiefly

concerned to make the faces of his portraits

pretty, and only as a secondary consideration

to make them like his sitters. Sir Thomas
Lawrence (1769-1S30), with whom the great

school of British portraiture may be said to

have come to an end, used his great meclianical

cleverness in the service of the false elegance

and false sentiment fashionable in his flay at

the court and among the associates of the Prince
Regent. There is less metricious affectation in

his male portraits.

The school of humorous genre, founded by
Hogarth, was developed in the direction of

caricature by the water colors and engravings

of Thomas Rowlandson (1756-1827), Gillray

( 1757-1S15), the two Cruikshanks. Isaac

(1756-1811) and George (1792-1878), John
Leech (1817-1864), etc.; in the direction of

prettiness and domestic sentiment bv painters

like Wilkie (1785-1841^. Mulrcady (1786-

1863), Webster, Newton, William Collins, Frith,

etc.



GREAT BRITAIN— THE FINE ARTS

LANDSCAPE PAINTING.

It is, however, in the domain of landscape
painting that English artists have won their

chief triumphs. If the English school of por-
traiture was the only great school of painting
in Europe in the i8th century, the English
school of landscape painting, which culminated
in the works of Turner and Constable, may be
said to have enriched poetic art with a new
form of expression and to have revolutionized
every form of modern art.

Richard Wilson (1713-1782) is generally re-

garded as the first of the great English land-
scape painters. His fame still suffers from the

large number of canvases by pupils and imitat-

•ors which are passed off under his name in

most of the public and private collections. When
at his best his feeling for breadth and quality,

for tone and light and color, has been rarely

equaled. He was one of the first painters of
delicate morning eft'ects of misty blue and
silver. His designs have a freshness and beauty,

and a majesty or serenity of atmospheric effect

which even Corot and Turner have equaled but
rarely. No other artist influenced Turner so

much. In Gainsborough's (1727-1788) land-
scapes we find the same tendency toward ab-

straction which we noticed in his portraits, but
here his sense of physical beauty and the pecu-
liar charm and tenderness of his temperment
find freer play. Of his four important land-

scapes in the National Gallery, 'The Watering
Place' is the most celebrated. In such pic-

tures Gainsborough struck an intimate personal
note which was new in landscape art, but which
liad much in common with the note of lyrical

Nature-worship, which was beginning to make
itself heard in such poems as Thomson's "Sea-
sons." No less essentially poetic is the art of
John Cozens (1752-1799), the first great Eng-
lish water color painter. He is a poet of a

more austere stamp than Gainsborough. His
drawings are generally low in tone and sub-
dued in color. He preferred Nature's "most
silent eloquence."

J. M. W. Turner (1775-1851) began his

•career as a topographical draughtsman and
-water color painter. But soon after he was
20, under the influence of Wilson's and Cozens's
work, he repudiated topographical art alto-

gether in favor of a more poetical treatment of
landscape. It became a principle with him that
mere imitative landscape, painted as it might
"he photographed nowadays from a fixed point
of view and embracing all that could be seen
from that point of view, and no more, did not
even represent the place so fully as a more
general treatment would do. He therefore
made a point of bringing any buildings and
objects into his pictures, which from their

importance or singularity were especial fea-

tures of the place, even though they were hid-

den from his point of view or out of the field

of his picture. Thus, Redgrave tells us, "he
would say that no one should paint London
without Saint Paul's, or Oxford without the
dome of the Bodleian" ; and constantly in his

pictures he would move a building of import-
ance considerably to the right or left, to bring
it into what he considered its best place in the
picture. ".\nd this," Redgrave adds, "is quite

•consistent with reason, for no one but an art-

ist views a town or any scene from a rigidly
fi.xed point of view." We may add that this is

merely the application to landscape painting of
the principles upon which Reynolds invariably
worked, and which he has formulated in his
'Discourses.' In the fourth Discourse he states
that "even in portraits * * * the likeness
consists more in taking the general air than in

observing the exact sim.ilitude of every feature."
1 his is because art addresses itself to the imag-
ination ; and this end is best secured when the
artist makes all the details of his picture sub-
ordinate to his own imaginative intuition of his
subject.

In the whole of his long career, during
which his style underwent a series of startling
transformations. Turner remained inflexibly
faithful to Reynolds's conception of poetic art.

His work is always an attempt to express a
poetic conception or intuition, never an inarticu-
lated collection of dispassionate observations.
The differences in his style are the result of
the changes which took place in his attitude
toward life. Between 1800 to 1820 he gives
us works which suggest comparisons between
the dominant moods of Milton's and Words-
worth's poetry, after 1820 his works become
possessed of a Byronic recklessness and sen-
suousness, with vague aspirations toward the
unlimited. As typical examples of the earlier

period we may mention 'The Frosty Morning,'
'-\bingdon.' and 'Windsor' (National Gal-
lery). These incomparable works show us
that Turner could, as Prof. Raleigh has said of
A\'ordsworth, '"feel deeply and sanely and wisely
in the presence of things seen." Though dealing
with ordinary aspects of English life they have
an unforced beauty of design and color which
has few equals in the artist's work, and a
tenderness and sincerity of feeling which makes
the beautiful Gainsborough, which hangs oppo-
site to two of them, seem almost rhetorical. In
the later period the artist's chief aim seems to
have been to astonish and dazzle the public.

The restraint of the earlier works is abandoned
for a loose suggestiveness, sincerity to a strange
mixture of gorgeous rhetoric and childish

naivety.

The most characteristic works of John Con-
stable (1776-1837) form a striking contrast to
Turner's later pictures. Constable's subjects
are conspicuous for their simplicity ; they gen-
erally consist of a farm, a few picturesque cot-

tages, a village church or green, or peaceful
rivers wandering through luxuriant meadows.
He treats such subjects with rare intimacy and
sincerity. His pictures are characteristic of
lowland England, and of "English homes" with
"dewy pastures, dewy trees." Though Constable
had not Turner's range or exquisite sensibility

of temperament, he infused such a wealth of
cemtine aft'cction into pictures like 'The Corn
Field.' 'The Hay-Wain.' and 'The Valley
Farm' (all in National Gallery), that they have
long taken their place among the masterpieces
of the English school. With Constable and
Turner must be classed Crome (1769-1821),
Cotman (1782-1842), Cox (1783-1839) and De
Wint (1784-1849).

With these landscape painters what may be
called the classical period of English art came
to an end. In portraiture, landscape and genre-
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painting it had succecikd in expressing the best

qualities of tlie English race ; its higli serious-

ness and imaginative force, its healtlifulness and
strong simplicity. But wliile universal in its

substance it had remained individual in its form.

The artists, while animating their work with
their own personal convictions and emotions
were yet so happily characterized as to stand as

types of their fellow-countrymen. Their indi-

vidual modes of impression and conception were
those of all their countrymen, only freed more
completely from the bias of exclusively selfish

interests. There was no specially artistic point

of view. The chief characteristic of most sub-
sequent art— of Academic, Pre-Raphaelite,
Realistic and Impressionistic art— is tliat it is

the expression of a specially and artificially de-
veloped manner of perception. Modern English
art is therefore less national than the art oT
Reynolds, Gainsborough, Turner and Constable;
it makes a narrower appeal, is more of an
exotic, a thing of coteries and faddists, requir-

ing a specially developed system of apperception
for its enjoyment.

ACADEMIC ART.

The distinguishing characteristic of Aca-
demic painters like Benjamin West (1738-
1820), Barry (1741-1806), Herbert, Horsley,

Long, Ward, Armitage, etc., is the substitution

of intelligent plagiarism for spontaneity and
creative force. Technical accomplislinient takes

the place of personal emotion. Such artists'

works are generally arrangements after cele-

brated models ; simplicity, directness of feeling,

and all peculiar national stamp give way to an
empty rhetorical manner and a blind worship
of routine and processes.

THE PRE-R.\PHAELITE SCHOOL.

The Pre-Raphaelite movement, which began
about in 1848, was a well-meant and in some
respects successful protest against Academic
plagiarism. -^ band of young artists, of whom
Holman Hunt and Millais were among the

most prominent, resolved to do their uttermost

to root out of their practice the influence of their

teachers and of all tlie approved examples of

their art, and to base tlieir work on a fresh and
personal study of Nature. The change thus

inaugurated was primarily a technical one. The
subject-matter of their pictures differed little

from that of their olde'r and .\cadcmic rivals.

The difference was to be found in their methods
of exact and elaborate representation. When
the arrangement of the picture was settled

every object to be represented wms studied

separately and painted direct from Nature, .^s

Mr. Hunt has told us, "direct application to Na-
ture" was made "for each feature, however
humble a part of foreground or background this

might be. I justified the doing of this thor-

oughly as the only sure means of eradicating
the stereotyped tricks of decadent schools."

Typical pictures of this kind are Hunt's 'Light
of the World.' 'Jesus in the Midst of the Doc-
tors,' and Millais's 'Ophelia.' Pre-Raphaelite
theories also exercised a powerful influence on
the black and white work produced between
1850 and 1870, notably in the wood-engravings
designed by Rossetti, Sandys, Millais, Hough-
ton and Pinwell.

REALISTIC SCHOOU
It is not at first sight easy to distinguish the

Realistic school of painters from the Pre-
Raphaelites, of wliich they are strictly speaking
an otf-shoot. With Hunt and Millais the prin-
ciple of direct and elaborate representation wa*
always intended to be kept in subordination to

the interests of imaginative art (."— it cannot
Ijc too clearly reasserted that Pre-Raphaelitism
in Its priority was the frank worship of Nature,
kept in check i)y selection and directed by the
spirit of imaginative purpose.") (11. Hunt,
'Pre-Raphaelitism' II. p. 45J). In tlie works
of realists like Thomas Seddon (1821-1857)
and John Brett (.1832-1902) this "frank wor-
ship of Nature" became an end in itself. The-
chief aim of Seddon's 'Jerusalem and the Val-
ley of Jchoshaphat' (National Gallery), and of
all Brett's pictures, is to give trustworthy infor-

mation about the scenes represented.

IMPRESSIONISTIC PAINTERS.

This attempt to abstract physical reality

from its setting in human consciousness was
carried still farther by the Impressionists. The
naive vision of the Pre-Raphaelitcs had drawn
attention to the importance of local colors in

nature, the later works of Turner had directed
attention to the transformations which atinos-

plieric conditions exercise upon these colors.

Impressionism makes the study of the atmos-
phere the main object of each picture. The
Pre-Raphaelites had eliminated black and
brown from their palettes ; the Impressionists,

partly owing to their example, partly out of
deference to some questionable optical theories,

have deliberately confined themselves to the

use of the seven colors of the spectrum.
The chief Impressionistic painters have been
Erenchmen, but they have exercised consider-

able influence on recent English art. .\mong
the more prominent Impressionistic painters in

England arc Mr. P. \\'ilson Steer and Mr.
Wynford Dewhurst.

It has already been remarked that all these
artistic sects are concerned mainly with techni-

cal questions, so that though each had had and
still has its coterie of enthusiasts and initiated,

none has enjoyed the whole-hearted support of

the mass of the educated public. Each sect

has no doubt voiced certain aspirations common
to a large number of their fellow-countrymen,
but as a whole their works reflect the national

inind and temper in a fitful, fragmentary, and
more or less arbitrary fashion. There are.

however, three artists belonging to the latter

half of the 19th century, who stand outside this

war of artistic sectaries.

G. F. Watts (1817-1904'), an artist of lofty

ambitions, deliberately appointed himself the

exponent in imaginative art-forms of all that

seemed to him noblest and most worthy of

admiration in his age. What he might have
done had his grcLt gifts of grandiose and monu-
mental design had free play can be seen from
his magnificent fresco in the hall of Lincoln's

Inn, and from such paintings as 'Love and
Death,' 'Hope,' 'Eve,' etc. As a portrait

painter he belongs to the great school of Rey-
nolds; portraits like those of 'Lord Shrews-
bury' and 'Joachim' show the same greatness

of conception and the same supreme gifts of
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imaginative intuition. His statues, like 'Clytie'

and '\ital Energj', have given him a great
reputation as a sculptor.

D. G. Rossetti (1828-1882), though associ-

ated with the Pre-Raphaelites in the earlier

stages of their movement, was essentially an
emotional or romantic painter. Among his

more important works are 'Beata Beatrix'
(National Gallery), 'Dante's Dream' (Liver-

pool Corporation Gallery) and 'The Bride* or
'The Beloved.'

F. Madox Brown (1821-1893) was also at

one time a member of the Pre-Raphaelite group.

In his designs for the decoration of the Man-
chester Town Hall, and in such pictures as

'Work' (Manchester Corporation Gallery) and
'The Last of England' (Birmingham Corpora-
tion Gallery) he proves himself an artist of

sincere and unbending talent, passionate in con-
ception, impressive and convincing in execution.

With our limited space we cannot speak in

detail of the beautiful and expressive work of

the English Water Color painters, like Sandby,
Hearne, Rooker, Cozens, Turner, Girtin, Cot-
man, Cox and De Wint.

SCULPTURE.

Sculpture has never flourished in England
owing, it has been said, to adverse climatic con-

ditions. The only really great sculptor England
has produced is Alfred Stevens (1817-1875).

Among other distinguished sculptors the names
of Flaxman, Armstead, Thornycroft, Brock and
Gilbert may be mentioned.

ARCHITECTURE.

It has often been questioned whether Archi-
tecture should be ranked among the fine arts,

which are concerned primarily with the expres-

sion of intellectual and imaginative ideas, not
with the production of objects of utility. The
present tendency among architects to reduce
architecture to a matter of good, sound, and
convenient building emphasizes this objection.

But there can be no question of the supreme
artistic beauty of the Gothic cathedrals of Eng-
land. As examples of the early English style

(1 189-1307) Salisbury Cathedral and the Xave
of Lincoln may be cited ; the choir of Lincoln
is a typical example of the decorated style. The
reigns of Henry VHI. and Edward \'l. (I036-

1540) saw the erection of a large number of
grammar schools and colleges ; that of Elizabeth

the inauguration of the era of the erection of

the great domestic mansions. In these buildings

the late Gothic style was modified and gradually

developed under the influence of the old classi-

cal architecture into the Anglo-Classic ^f Inigo

Jones (1572-1652). In the buildings of Wren
(1632-1723), such as Saint Paul's Cathedral and
the Sheldonian Theatre, Oxford. French influ-

ence is more apparent. The 19th century saw
a battle for pre-eminence between the Classic

and Gothic st>les. The restoration of a large

number of cathedrals and churches and the

erection of an immense number of new churches
greatly aided the Gothic revival, but for public

buildings the classical style, modified by modern
French and Italian ideas of the Renaissance,
has generally been adopted. In the latter part

of the century the works of Xorman Shaw,
Nesfield, and Philip Wel)b initiated a movement

in favor of the Queen Anne style, or Free
Classic as it is sometimes called. As examples
of this style we may mention Mr. Shaw's 'Xew
Zealand Chambers' in Leadenhall street, and a
number of country houses. Mr. Shaw's influ-

ence on the design of the smaller buildings in

the suburbs and country by the erection of
houses, etc., at Bedford Park, Chiswick, has
been considerable.

ART IXSTITUTIOXS.

The establishment of the Royal Academy of

Arts and state and municipal schools of design

and art .galleries, has undoubtedly exercised

considerable influence on the later developments

of British arts; whether this influence has been

on the whole beneficial has sometimes been
questioned.

The Royal Academy of Arts in London, as

it was at first called, was established in 1768.

It was an offshoot of an older professional

society known as the Incorporated Society of

Artists in Great Britain, which had come into

existence as the result of the first public exhibi-

tion held in London (in 1760) of works by con-

temporary artists. The constitution of this

society was of too democratic a character to suit

some of the members. They therefore set about

the establishment of a new society of a less rep-

resentative character, and, as they were for-

tunate enough to secure the patronage and
financial assistance of George III. and were
thus enabled to obtain the co-operation of Sir

Joshua Reynolds, their exhibitions gradually

ousted those of the older society in the favor

of the public. The Royal Academy has since

maintained itself as the most wealthv and
powerful art society of Great Britain ; its in-

fluence among the better educated of the public

has, however, been steadily diminishing of late,

and it cannot be said at the present time to be

really representative of the body of art .vorkers

in this country.

It consists of 40 academicians, mostly paint-

ers, with a few sculptors and architects. There
is a second order of probationers, called asso-

ciates, whose numbers vary frorn time to time,

from whom alone the vacancies that occur

among the academicians can be supplied.
_
It

supports and manages schools for the training

of painters, sculptors and architects, the in-

struction in which is gratuitous. The cost of

these schools during the last 30 or 40 years has

averaged from is.ooo to i6,ooo a year. Tlie

total number of students admitted between 1769

and 1900 was 4,697, giving an average of about

36 a year. The distribution of charitable funds

is confined to its own members or to exhibitors

at its annual summer exhibitions. The average

annual amount distributed among its mem-
bers "has been latterly." to quote a semi-oflicial

statement made in 1900. "about i2.ooo" ; the

donations to distressed artists who have been
exhibitors at the .-\cademy, their wives, and chil-

dren under the ase of 21, has averaged from
£1.200 to ii,500. The whole of the funds at the

disposal of the Academy are derived from the

profits on the annual exhibitions, to which
about 1,200 non-members contribute works and
about 65 members and associates. The fact

that the Academy is thus forced to put the_ mak-
ing of a large profit out of their exhibition in
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the forefront of their activity may possibly ac-

Cdiint for tiic disfavor into wliicli tlioy liavc

fallen with a number of the more serious of the
younger artists.

The neglect of tlie art of ensraving and of

what are often called "the minor arts" of design
by the Academy induced the government to

open a school of design at Somerset Mouse,
London, in 1837, and in 1840 grants were made
to establish similar schools in five of the more
important provincial towns. In 1852 a Depart-
ment of Praccical Art was instituted, and the
fcrmation of a museum was begun whicli de-

veloped into the present Victoria and Albert
Museum at South Kensington. About 1880 a
growing conviction of the inadequacy of the
governmental schools led to the establishment
of new teclmical schools in the principal towns.
The municipality of Birmingham established a
singularly well-equipped and organized school,

as did also the municipalities of Manchester,
Glasgow and Leicester.

The British National Gallery, though the col-

lection is small and modern, is among the most
representalive of European state galleries. It

was founded in 1824, by the acquisition of the

Angerstein collection. Its accessions are gov-
erned by a parliamentary grant of f.S.ooo to

i 1 0,000 a year, but it benefits by a large number
of gifts and legacies, the most important of
which have been the Vernon gift in 1S47, the
Turner bequest in 1856, and the Wynn-Ellis
legacy in 1876. The galleries contain few poor
works and all schools are well represented,
"with the single exception of the French school.

The National Gallery of British Art (known
as the Tate Gallery) is devoted to modern
British pictures. The Victoria and Albert
Museum has also a number of British pictures,

especially in water color. The National Por-
trait Gallery was founded in 1856, the National
Gallery of Scotland in 1850, and the National
Gallery of Ireland in 1S54. There are also

important municipal galleries at Birmingham,
Glasgow, Liverpool, etc., and few large towns
are without a permanent gallery of some descrip-

tion.

BibHography.— A history of British Art
showing the place it has occupied in the life of
the people is a work which has not yet been
undertaken, at least with any considerable
degree of success; the details of the private
lives of the artists have generally attracted
more attention than the effects of their works.
The only moderately successful attempt to pre-

sent a reasoned account of the vital influence

exerted by the national art is to be found in

Richard Muther's 'Geschichte der Malerei im
XIX. Jahriuindcrt' (.3 Bde., Mimchen, 1893-4),
of which an English translation has been
published (London 1895-6) ; the parts dealing
with British art have also been brought to-
gether and slightly amplilicd and published sep-

arately under the title 'Geschichte der Eng-
lisclicn Malerei' (Berlin 1903). Much valuable
information is to be found in Ernest Ches-
neau's 'The English School of Painting' (Eng.
Tr. 1885), R. and S. Redgrave's '.A Century of
Painters of the English School' (London 1866),
and D. S. McColl's 'Nineteenth Century Art'
(Glasgow 1902).

-A large number of volumes dealing sep-
arately with the works of all the more promi-

nent artists, or with particular schools or periods
have, however, been published. The most pen-
etrating criticisms of Reynolds's work are to be
found in Northcote's 'Memoirs of Sir Joshua
Reynolds' (London 1813-15) : 'Conversations
of James Northcote' by William Hazlitt (Lon-
don 1830), and 'Conversaticins of James North-
cote, R. A., with James Ward,' ed. by Ernest
Fletcher (London 1901) ; for details of the
artist's life, the 'Life and Times of Sir Joshua
Reynolds,' by C. R. Leslie and Tom Taylor
(London 1865), sliould be consulted.

The standard work for the earlier periods of
British Art is Horace Walpole's 'Anecdotes of
Painting in England' (ist ed., 1762-71, 5
vols.) For the lives and works of the principal

artists the following volumes will be found
useful: 'William Hogarth' by H. Austin Dob-
son (London 1902); 'Gainsliorungli and His
Place in English .Vrt' by .Sir Walter .\rmstrong
(London 1S98) ; 'Romney' by Humphrey Ward
and W. Roberts (London 1904 1; '.Sir Henry
Raeburn' by Sir W. Armstrong, with Intro-
duction by R. A. M. Stevenson (London 190 1 ) ;

'Sir Thomas Lawrence' by Lord Ronald
Gowcr, with Catalogue of the artist's works,
compiled bv A. Graves (London 1900) ; 'The
Life of J.'M. W. Turner, R. A.' by W. G.
Thornbury (London 1862), and 'Turner' by
W. Cosmo Monkhouse (London 1879) ; 'Con-
stable and His Influence on Landscape Paint-
ing.' by Prof. C. J. Holmes (London 1902), and
'Memoirs of the Life of John Constal)le,' ed.

by C. R. Leslie (London 1843) ; 'Dante Gabriel
Rossctti as Designer and Writer,' by W. M.
Rossetti (London 1890). and 'Rossetti Papers,
1862 to 1870,' compiled by W. M. Rossetti

(London 1003): 'Memoir of Madox Brown'
by F. .M. HuefTer (London 1896) ; 'Pre-Raphael-
itism and the Pre-Raphaelite Brotherhood,' by
W. Holman Hunt (London 1905) ; etc.

Black and White Work.— ). W. Glceson
White, 'English Illustration' (London 1897).

Water Color.— J. L. Roget, 'A History of
the Old Water-Color Society (London i8gi);
W. Cosmo Monkhouse, 'The Earlier English
Water-Color Painters' (2nd ed. London 1897) ;

.\. J. Finberg, 'The English Water Color
Painters' (London 1896).

Sculpture.— Sir Walter Armstrong, 'Alfred
Stevens' (London 1881 ) ; M. 11. Spiehnann,
'British Sculpture and Sculptors of To-day'
(London 1901 ).

Architecture.— James Ferguson 'Illustrated

Handbook of Architecture' C185S), and 'A
History of .Xrchitecture' (London 1865); B.

and B. F. Fletcher, 'History of Architecture'

(London 1896); R. Blomtield, ' .\ History of

Renaissance Architecture in England'; F".

Bond, 'Gothic Art in England' ( 1.254 illustra-

tions) (London 1905); T. G. Jackson, 'Reason
in Architecture' (London 1906).

Art Institutions.— Report from the Select

Committee on Arts and their connection with
manufactures (1836) ; Report of the Commis-
sioners appointed to inquire into the present

position of the Royal Academy in relation to

the Fine Arts (1863) ; Report from the Select

Committee of the House of Lords on the

Chantrey Trust (1904). Official catalogues and
reports of the various galleries, etc.

A. J. FiNDERC,

Author of 'English Water Color Painters.''
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35. Great Britain— English Newspapers.
"The English newspaper has scarcely so long a

pedigree as some others in Europe. Several

•German towns had their news-sheets or news-
letters in the 15th century, and the Venetian
Republic started its official gazette in the middle
of the i6th century. There are legends of an
* English Mercuric' published in 1588 under
Queen Elizabeth's patronage, but the "Weekly
News' and the 'London Weekly Courant,' both
produced in 1622. and after these the numerous
'Mercuries' published by various parties during
the civil war are the real beginnings. The cen-

sorship of the Restoration killed independent
journalism for the next 30 }'ears, and left the

field clear to the official 'London Gazette.' A
crop of new journals arose on the abolition of
the Press Licensing Law in 1695. and in 1702
the first daily newspaper, the 'Daily Courant.'

a small sheet printed on one side, made its ap-
pearance. But, though the censorship was with-

drawn, governments retained the weapon of
taxation, and for the next 130 years the history

of English journalism is that of a perpetual
struggle against heavy and arbitrary imposts.

At the beginning of the l8th century, many
news-sheets were sold for a halfpenny; in the

jear of Waterloo (1815^ and for nearly 20
years afterward the taxation was four pence
a copy, and the usual price to the public six

pence or seven pence. Newspapers in those
•days had a great many readers per copy. News
agents let them out for a penny an hour, and
sold them in the provinces at a reduced price,

when a few days old. In i8j6 the stamp-duty
was reduced to one penny the sheet, and in 1855
it was abolished, together with the advertise-

ment tax, which was scarcely less oppressive.

The paper duty was also diminished during
these years, and its final repeal was achieved
t)y Mr. Gladstone in 1861 after a memorable
struggle with the House of Lords. It was this

complete relief from taxation which in Mr.
Gladstone's words "called into vivid, energetic,

permanent, and successful action the cheap press

of this country."

Certain of the great English newspapers,
notably the 'Times' (1778) and the 'Morning
Post' (1772) have been continuously in exist-

ence since the last years of the iSth century, and
their proprietors, especially Mr. John Walter
of the 'Times,' rank high among the pioneers

of modern journalism. The 'Times' was first

printed by steam as early as 1814, and greatly
improved its position by its enterprise in this

respect. Happily the abolition of the "ta.xes on
knowledge" came in the nick of time to enable
the English press to take full advantage of the
development of railways and telegraphs. In
later days the organization of the press has fol-

lowed much the same lines in England as in

.\merica. a leading feature in both countries
being the establishment of agencies for the joint

collection of general news. The leading English
newspapers have, however, shown great enter-

prise in foreign, special, and war correspond-
ence. No English journalists have made a more
conspicuous mark or are better remembered,
than the chief correspondents in these various

departments, such as Sir William Russell and
^[. de Blowitz of the 'Times' : Mr. .Archibald

Forbes, Mr. Laurence Oliphant. and Mrs. Craw-

ford of the 'Daily News.' The English news-
papers, like the American, have been able to
spend lavishly on their news and correspond-
ence by reason of the large revenues which they
have drawn from advertisements. Herein they
have the advantage of French, Italian, and even
German newspapers, which have not succeeded
in developing that side of their business to any-
thin.g like the same e.xtent. For this reason
British and American newspapers greatly re-

semble each other and differ from all others in

their large sheets, numerous pages, and heavy
proportion of telegraphed matter.

English newspapers are accustomed to de-
scribe themselves as "organs of opinion" and
have always taken pride in their power of in-

fluencing opinion through their leading articles.

Men of great ability and literary accomplishment
were employed on this part of their work dur-
ing the last half of the 19th century, and the
chief morning papers regularly presented their
readers with three or four leading articles, each
a column long and in the conventional form of
three paragraphs to each article. The centre
page containing these articles was perhaps the
most characteristic feature of Victorian journal-
ism. The principle of anonj-mity was jealously
guarded during this period. No one knew the
names of the leader-writers, and it was contrary
to the etiquette of the profession for any writer
to claim the authorship of his article. The opin-

ions expressed were accepted bj* the public as

the opinions of the journal and not the opinions

of any individual member of the staff. The
aim of the w titer under these conditions was to

be grave and well-informed, rather than lively

or brilliant. The exclusion of the personal ele-

ment and the constant use of the editorial "we*
compelled a rather ponderous pose, and the

rigidity of the form and length for all subjects,

whatever their importance, led to a certain dif-

fuseness and monotony of treatment. In spite

of these defects, the journalism of opinion was
never more powerful than in this period

and no newspapers ever had a steadier or

more continuous influence on public affairs than

the 'Times,' the 'Morning Chronicle,' the

'Standard,' and the 'Daily News' during the

middle years of the last century. The leader-

writing tradition is still powerful, but the old

hard and fast conditions have been relaxed. In

the last 30 years of the last century, two or

three powerful individuals, notably ilr. Fred-

erick Greenwood, first editor of the 'Pall Mall

Gazette,' and subsequently editor of the 'Saint

James's Gazette.' ilr. John Morlcy. who fol-

lowed him as editor of the 'Pall Mall Gazette,'

and Mr. Stead, who followed Mr. Morley on

the same journal, obtained a personal influence

which broke through the anonymous tradition.

These writers still used the anonymous form,

but there was a quality in their writing which

revealed them and gave new life and color to

the leading article. At the same time the

'Daily Telegraph' was breaking through the

solemnity of morning journalism and bringing

a great many subjects, previously thought too

trivial for treatment by responsible newspapers,

within its range. Mr. L. A. Sala invented a

new kind of leading article to which nothing

human was alien, while Mr. .\ndrew Lang (in

the 'Daily News') wrote of books and litera-
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ture with a delicacy and skill which quickly took
the public fancy. In the early 8o's Mr. Stead
came on the scene as editor of the 'Pall Mall
Gazette* and introduced many new features, in-

cluding "the interview," which were regarded
at the time as daring innovations from Amer-
ican journalism but most of which have since
been adopted by the older established news-
papers.

In the 10 years from 1890 to 1900 the changes
in the English press were many and rapid. The
cheapening of paper, the introduction of type-
setting machines, and the improvements in

printing machinery— many of tliem introduced
by American tirms — led to the starting of
many new journals and the enlargement of most
existing journals. The 'Daily Mail,' estab-
lished in 1896, set a new fashion in halfpenny
morning journalism which was quickly followed
in London and the provinces. Two of the old-

established morning papers, the 'Daily News'
and the 'Daily Chronicle' subsequently reduced
their price from a penny to a halfpenny, and
there are now no less than six halfpenny morn-
ing journals published in London. In the prov-
inces the penny morning papers still hold the
chief position and are conducted with great
skill and enterprise, but the halfpenny evening
paper has an immense vogue with all classes.

The new conditions have to some extent
changed the character of the English press.

Sport, fashion, and business as well as amuse-
ments and entertainments of nil kinds compete
powerfully with politics for the attention of the
reader. The old verbatim reports of Parlia-
ment and public speeches give way to short
summaries and descriptive sketches. The Par-
liamentary sketch-writer is a regular and most
important member of the staff. Editors of the
old school, like Barnes and Delane of the
'Times,' who directed their journals primarily
with a view to influencing public affairs, have
grown scarcer in these davs, and their succes-
sors are more often than not described as
"editor-managers." They are expected to culti-

vate a great variety of interests and to be con-
stantly in touch with the business departments
of their journals. The question whether the in-

fluence of the press is not seriously diminishuig
has been much debated in England during
recent years, but it is scarcely possible to an-
swer it in general terms. The word "press"
covers a great many types of journals and peri-
odicals. There are newspapers conducted with
the greatest skill and enterprise which aim
rather at reflecting than at influencing opinion
and which have great power in emphasizing the
prevailing sentiment in times of excitement.
But there are still a great many others which
directly influence statesmanship and adminis-
trative policy by serious, independent, and ex-
pert criticism on public affairs. In its literary
style the English press stands midway between
the .American and the French press. The Eng-
lish journalist stops short of the vigorous popu-
lar manner of the American, and he scarcely
achieves the deftness and subtlety of the French.
But on the whole the standard of writing has
improved in spite of the introduction of popular
features. The newspapers tend to widen the
circle of their contributors and to rely less ex-
clusively on their own staffs. There is scarcely

any eminent man or woman of letters who is

not an occasional writer for the press, and
signed articles by experts fill a large space in
the daily newspapers. There follows a certain
competition of interests which somewhat de-
tracts from the old editorial unity of the Eng-
lish journal, but a greater variety of clever writ-
ing is now possible than in the old days when
an anonymous staff did all the work.

At the present time ( 1906 ) 18 morning
and six evening papers are published daily in
London, the former including three linancial
and two sporting journals. In addition to
these 76 morning and 1,38 evening papers are
published in the provinces of the United King-
dom. The daily newspapers do not appear on
Sundays, their place being taken by special
Sunday journals.

Bibliofii-apliy.— Ak-xander .Andrews, 'His-
tory of British Journalism' (to 1855), (Lon-
don 1859); H. R. Fox Bourne, 'English News-
papers' (London 1887); Grant's 'Newspaper
Press, its Origin, Progress, and Present Con-
dition' (London 1882) : Baker, 'The Newspaper
World' (London 1890) : Collet. 'History of the
Taxes on Knowledge' (London 1899); C. Pe-
body, 'English Journalism and the Men Whc>
Have Made It' (London 188.') : John Oldcastle.
'Journals and Journalism' (London 1880);
John Pendleton, 'Newspaper Reporting in
Olden Times and To-day' (London 1890; ; Hunt
'Then and Now' ( lIuU 1887); Sell's 'World's
Press' (Annual); 'Social England' (London
1904) : Sir T. Wemyss Reid's '.Autobiography,'
edited by Stuart J. Reid ( London 1905 ) : Paul,
'History of Modern England' (London 1903-
05) : H. F. Bussy, 'Sixty Years of Journalism*
(Bristol 1906).

J. A. Spexder.
Editor of 'The Westminster Gazette'

36. Great Britain—The Trend of Thought
and Literature in the igth Century. General
Cliiiraeteristies.— An almost unprecedented de-
velopment or expansion of intellectual energy
characterized the opening years of the 19th cen-
tury in Great Britain. The emancipating in-
fluences, which had produced the French revolu-
tion, were then working in England at their
acme of strength, and were generating an in-

tellectual as w^ell as a political and social refor-
mation, which steadily gathered force as the
century grew older. The new tide of tlnjught
found at the outset its loftiest manifestation in
purely imaginative literature. The mighty re-
vival of imaginative literature, amid wliicl'i the
century opened, is only comparable with that of
the age of Shakespeare. The highest intellectual
energy of the nation seemed to lind, at the be-
ginning of the epoch, its complete and most con-
genial expression in the departments of poetry
and fiction. Between the years 1800 and 1825
the works of Wordsworth, Shelley. Byron, Cole-
ridge, Keats, Jane .Austen and Sir Waher Scott
were the chief triumplis of the intellectual move-
ment wdiich was clarifying man's mental vision
and remodelling his aspirations.

-After the first quarter of the century the
creative literary activity of England showed
some signs of exhaustion. But the ebbing was
then of short duration. The tide of intellectual
energy in the sphere of literary endeavor quicklv
rose again. The torch that had been lighted by
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Wordsworth and Shelley, Byron and Scott,

Lamb and Coleridge, soon flamed anew in the

hands of Tennyson and Browning, of Diclcens

and Thackeray, of Macaulay and Carlyle, of

Ruskin and Matthew Arnold.
With the sixth decade of the century, a radi-

cal change came over the intellectual horizon of
the nation. The intellectual spirit no longer
contributed the whole of its richest sustenance

to the lield of great imaginative writing. It long

continued to nourish splendid imaginative

effort ; only when the century closed did the

purely imaginative energy, which had flowed on
almost continuously from the first, grow slug-

gish and tame. But midway through the cen-

tury the intellectual spirit proved fertile enough
to produce in new glory and luxuriance a second
and a very different type of intellectual fruit.

During the last five decades, the intellectual

spirit gave a fresh and unexampled impetus to

scientific inquiry and to speculation concerning
the character and capacitj' of all animate and
inanimate nature. For a generation the poets

and novelists, the critics and historians, divided
the honors of intellectual exertion with scientific

investigators like Darwin, Wallace. Hu.xley and
Tyndall, and with philosophers like John Stuart

Mill. Herbert Spencer, Thomas Hill Green, and
Leslie Stephen.

When the century was reaching its end, the

spirit of scientific inquiry was producing no
triumphs so heroic as those associated in the

middle years with the names of Darwin and his

<lisciples. But scientific energy was at the close

of the epoch still giving notable proofs of

activity, while literary energy was comparatively
torpid. In the last half of the period science

and pure literature may fairly be credited with
having slowly changed their relative places in

the empire of the British intellect. Pure litera-

ture which held the place of predominance at

the beginning of the era yielded it to science

before the end. The mass of available intellect-

ual energy whicli had gone at the outset to the
making of poetry and fiction, of history and
criticism, was ultimately diverted to the cause
of science. In general terms, the gradual and
peaceable succession of science to the throne
which had been occupied by imaginative litera-

ture may be said to mark the trend of British
thought and literature in the igth century.

Homogeneity of tlie Imaginative Effort.—
I- or the purpose of detailed study of the litera-

ture of the century it might be convenient to

divide it into four chronological sections — each
corresponding with one quarter of the period.

But there is an essentia! homogeneity about the

whole of the century's literary effort, which ren-

ders chronological division undesirable in a

brief survey. Specious grounds may be urged
for separating the century, in however rapid a
general view of its thought and literature, into

at least two periods, the one ending and the

other beginning at the accession of Queen Vic-

toria in 1837. In 1S3- the literary giants of the

opening years of the century either were dead

or had ceased to write. Among poets, Byron
(1788-1824). Shelley (1-92-1822). and Keats
(1795-1821) had passed away. Wordsworth
(1770-1850) had ceased to be a poetic force,

save in the sight of admirers more zealous than

tliscrect. Of writers of fiction, Jane .\usten had

been dead 20 years and Sir Walter Scott five.

Among essayists whose work conferred on the

literature of the century one of its most distinc-

tive charms, Charles Lamb, the genial king

among such literary artificers, did not survive

beyond 1834; Hazlitt died in 1830, and although

De Quincey and Leigh Hunt lived more than 20

} tars longer, their best work was done in the

pre-Victorian Epoch.
But there is no genuine philosophic ground

for detaching the work of these heroes from
that of their successors. The writers of emi-

nence, who have exclusive right to the epithet

Nineteenth Century or Victorian, prove after

allowance has been made for individual idiosyn-

crasies which in great literature count for much,
to belong in spirit to the age of their immediate
predecessors. They sought expression for their

thought in forms not essentially different from
those to which their predecessors devoted their

energies, and their thought showed no new de-

parture. It still breathed that faith in the dig-

nity of mankind, in its inalienable right of ra-,

tional liberty and in the greatness of the human
destiny which w'as the outcome of the French
Revolutionary spirit, at the same time as it paid

respectful homage to surviving tradition of the

great art and literature of a more distant past,

lennyson ( 1809-92) who shares with Robert
Browning (1812-89) the first place in the poetry

of Victorian England, is nearly at all pomts
Wordsworth's successor. Like Wordsworth he

was in sympathy, through his prime, with the

political and philosophic enlightenment of his

era. It was this which he sought to interpret

in his verse. Fie was a careful observer and a

sympathetic expositor of inanimate nature. He
had Wordsworth's command of poetic diction

and melody, and also, it is to be admitted.

Wordsworth's tendency to bathos and common-
place, in spite of his keen ear and sense of form.

Browning— the twin-peak with Tennyson in the

range of Victorian poetry— presents a stronger

individuality. He is less closely allied to the

writers who flourished in his early youth. But
in many of his most striking characteristics,— in

the subtlety of his power of psychological analy-

sis, in his robust optimism, in the universality

and activity of his interest in current life and
literature, in his predilection for study of past

history and biography, and even in his indiffer-

ence to the graces of form which degenerated

with him at times into a barbarous grotesque-

ness — in one or other of these regards Brown-
ing betrayed kinship with Coleridge, Byron,

Landor and Scott.

Third in the list of those Victorian writers

of the imagination, whose lives wholly belonged

to the 19th century, stands Matthew Arnold
(1822-88). As a poet Arnold marched under

the banners of Wordsworth and Shelley ; as a

critic in prose he was at some points more
subtle and less sympathetic, and at other points

clearer-eyed and less prejudiced than Lamb or

Hazlitt.
' But the distinctions between Arnold

and the earlier essayists of the century are due

not so much to difference of epoch or of innate

temperament. They are attributable rather to

the idiosyncrasies that come of accidental di-

vergences in youthful training and environment.

.\rnold's native heritage of genius bore an aca-

demic impress owing to his association with
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Rugby, a great public scbool of whicb liis father

was a UistiuHuislicd licadniastcr, and with Ox-
ford, the University whose traditions and tem-
per he permanently assimilated as a young man.
Had Lamb and llazlitt enjoyed Arnold's youth-

ful experiences, their style and sentiment are

likely to have worn Arnold's colors. 1 hey were
at one with cacli other in their ultimate concep-

tion that the a-sthetic sense was the sense bcbt

worth developing in human life and thought.

The three poets whose genius first blossomed
niidwav through Queen Victoria's reign, Dante
Gabriel Rossctti (18^8-1882), William Morris

(1834-1896) and Algernon Charles Swinburne
(b. 1837), all to some extent inherited and de-

veloped the tradition of Keats. Rossetti and
Morris were painters as well as poets. The
former was a leader of the pre-Raphaelite move-
m.ent, which sought to reproduce in art tlic

simple beauty which distinguislied pictorial effort

of the early middle ages. .\s poets, Rossetti

and his friend Morris sought their afTinity in

the sphere of medi?eval romance, whence both

Keats and Sir Walter Scott had drawn with

differing motives much inspiration. Rossetti

was almost as great a master of the sonnet as

his teachers Wordsworth and Keats, and he and
Mr. Swinburne improved on Keats's and Tenny-
son's aptitude to suggest in metre new and
subtle harmonies of music. Swinburne, at the

opening of his career, seemed to graft on the

sensuous inlluences of Keats the voluptuous

temper of Byron. He cherished the wild aspira-

tions which were bred of the French Revolution.

The poetry of Mr. Swinburne's youth ranks

among the century's literary glories. He alone

of his poetic school still survives. But his late

work has hardly sustained the promise of his

rebellious early years. The unimaginative spirit

of the second half of the century would seem to

have discouraged and repressed his poetic de-

velopment.

The seventh great master of Victorian litera-

ture, whose work in spite of the varied aim may
best be classed with literary products of the

imagination, was John Ruskin (1819-1900). v.ho

in that field survived all masters of his gen-

eration, save Mr. Swinburne. Ruskin has, like

Rossetti and his friends, some claim to be num-
bered with the disciples of Keats. He devoted
himself to expounding an resthetic philosophy,

the germ of which is discernible in Keats's

poetry. He gave a verj' wide interpretation to

the attributes of beauty, which be identified with
excellence in every kind of human endeavor.

In his voluminous writings he soucrlit to define

the place that beauty and its manifestation in art

ought to fill in human economy. His clarity of

style, imaginative insight, and assertive person-

ality invested all his literary work with fascina-

tion. But he OW'CS his chief importance in the

history of igtli century thouglit and literature to

his masterly interpretation, analysis and applica-

tion of the aesthetic principles wliich underlie

the most characteristic achievements of the great

writers belonging to the generation that pre-

ceded or was coincident with the date of his

own birth.

Fiction and Drama.— In fiction it might ap-

pear as if the spirit which colored manifesta-
tions in the early years of the century perished
before the later or even the middle vears were

reached. Tlie centre of gravity may seem at any
rate to have sliifted somewhat violi'Utly between
the dates of 'Sense and Sensibility,' 'Waverley*
and 'Vivian Grey' on the one hand, and of

'David Copperfield,' '.•\dain Bede' or 'Vanity
Fair' on the other. Still wider may seem the

interval between 'Romola,' 'Esmond,' and
'Barnaby Rndge,' and "Harry Richmond,'
'Jude the Obscure,' and 'Dr. Jekyll and Mr.
Hyde.' But all the masterly fiction of th^- cen-
tury aims, through ditTercnt avenues, at a like

goal. It seeks the e.xact, the vivid, the sympa-
tlietic and for the most part the optimistic rep-

resentation in narrative of the complexities and
perplexities of human life and feeling. Wliethcr

the novelist rear his structure on historical re-

search or on autobiographical experience, on
careful observation of contemporary society, or
on imaginative speculation into human poten-

tialities, his success is due to his power of com-
bining in his chronicle artistic presentment of

facts of experience with sane and practical in-

terpretation of thought and impulse.

None of the great novelists of the 19th cen-

tury failed at one or other period of their

careers to emulate Sir Walter Scott's method of
seeking in history material through which to

work out their ambitions. Scott concentrated

on the historical novel a mass of learning and
a wealth of intuition which no successor in-

herited. But the spirit which animated his

achievements in the art of fiction lived, albeit

in attenuated condition, in the labors of Charles
Dickens (1812-70) and William Makepeace
Thackeray (1811-63), of George Eliot ( 1819-

80) and Robert Louis Stevenson (1850-94).
Thackeray reached the highest point of his

career as an artist in fiction when he produced
'Esmond,' a story of the time of Queen Anne.
Dickens in 'The Tale of Two Cities' and in

'Barnaby Rudge' brought all the vigor of his

genius to vivify historic episodes of the century
preceding Iiis own. George Eliot proved herself

more scholarly and more laborious, and there-

fore less successful than Dickens or Thackeray,
when she sought in Romola to evolve a romance
out of the history of the Florentine reformation.

Robert Louis Stevenson, master of the most
picturesque style among novelists since Laurence
Sterne, made his most sustained bid for reputa-

tion by pursuing in tlie chronicles of Scotland
the historical trail. The same category em-
braces the most notable work of lesser lumi-

naries like Bulwer-Lytton, Charles Kingsley and
Charles Readc. with each of wliose names an
historical novel of eminence has to be associated.

Not that the novel, of current experience

failed to flourish in increasing luxuriance as

the years of the century grew. The cultivation

of fiction, which reflected the foibles and aspira-

tions of contemporary society, absorbed through-

out the epoch literary genius of the most varied

and conflicting types. The most conspicuous

laborers in this field of endeavor were, during

the early years, Jane Austen and Disraeli, while

their successors included Charlotte Brc^nte.

Dickens, Thackeray, TroUope and Charles Reade
during the middle years of the century and
George Meredith and Thomas Hardy during the

last years. The century's yield of fiction in all

its forms far exceeded in qnality and quantity

that of any earlier epoch. The stream was con-
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tinuously replenished and it maintained till near
the end a level approximating to that of the
lirst days. But even in fiction the creative

energy failed in intensity as the epoch closed.

The drama was the only field of imaginative

literature in which England of the iglh century

failed to secure conspicuous and lasting

triumphs. The standard of excellence which
Shakespeare set in the l6th and early 17th cen-

turies was not likely to be reached again. But
the dramatic productions of the 19th century
proved of smaller value than the efforts of the

i/tli or 18th century, which, despite their in-

feriority to Shakespearean drama, maintained a

level of permanent interest. No writer of

comedy in the 19th century is comparable with
Sheridan, not any writer of tragedies with Dry-
den or Otway. Writers like Browning and Mr.
Swinburne, who devoted poetic genius to tragic

or romantic drama, never acquired mastery of
the true dramatic temper which belongs to the

art of the theatre. They proved themselves
capable of fine poetic declamation and were
skilled in the use of poetic language, but their

efforts resulted in the production of dramatic
literature for the study rather than of drama for

the stage. Bulwer-Lytton, Sheridan Knowles,
Tom Taylor and T. W. Robertson are the only
English playwrights of the early or central years
of the igth century any portion of whose work
lived after its original production in the theatre.

Taylor and Knowles essayed romantic drama.
Lytton and the rest won their chief fame in the

comedy of manners. But immortality was de-
nied them. None of these men courted with any
effect the muse of tragedy. Such plays of theirs

in the vein of comedy or romance as retained
their vogue in a succeeding generation quickly

lost the savor of freshness and seemed to

breathe in a very short space of time an anti-

quated or a faded atmosphere. Their fame soon
flickered. A chief cause of the failure of drama
to attract during the 19th century any substan-
tial or efficient part of the literary genius of the
era doubtless lay in the competing claims of the
novel. The growing complexity of life and
thought rendered it increasingly difficult to give,

in the brief and graphic terms of drama, per-
manently satisfying expression to the complexity
of current aspiration and speculation. The art

of fiction is freer of conventional restrictions than
dramatic art, and gives fuller scope to endeavor,
which seeks to interpret variegated experience
and manifold human effort.

Carlyle and Macaulay.—^The l8th century
not only won its literary triumphs by virtue of
the exercise of the imagination in poetry and
romance. Throughout the century history and
criticism, in which the imagination plays a more
limited part, were flourishing conspicuously.
Henry Hallam (1777-1859) produced between
1S18 and 1837 three solid historical works, which
anticipated many of the characteristics of the
new historical school in England. They were
for the most part genuine studies of original au-
thorities and although they betrayed a whig
political bias were conscientiou.s endeavors to

present the facts fairly. A robust common
sense atoned for the lack of sympathetic im-
agination or broad philosophical temper. But
Hallam's labors stand apart and lay for the most
part outside the main contemporary currents of

intellectual effort. The two representative
practicers of the arts of history and criticism in

the 19th century— Carlyle and Macaulay— were
possessed of far greater literary genius than
Hallam and exerted a wider inlluence. Both
were long lived. Their work was well begun
before Queen Victoria commenced to reign; it

continued long after. Carlyle was born five

years before the end of the l8th century and
died in 1881. Macaulay was born in the first

year of the last century and died in 1859.

Carlyle is one of the most distinctive figures
in the whole range of literary activity in the
igth century with which his life was almost co-
terminous. He w'as thoroughly imbued with the
large ideas of man's social perfectibility to which
the leaders of the French Revolution gave ex-
pression in their cry for liberty and fraternity.
But he was at the same time a potent and cen-
sorious foe of many of the social tendencies
which the French Revolution set in motion. He
warned his contemporaries of the dangers in-

separable from the levelling spirit of a demo-
cratic age, with a greater practical effect than
any man of letters has compassed before by dint
of mere passive penmanship. To Carlyle's es-

says and lectures may in part be attributed that
definite recognition of the limitations inherent
in a purely democratic ideal, to which, in the
eailier decades of tlie century, the eyes of the
mass of Englishmen seemed closed.

Carlyle's finest literary work was done in the
fields of history. He toiled complainingly in

the dry-as-dust repositories of historical learn-

ing, but he did not take so wide a view of the

liistorian's fiction as the greatest of the British

historians, Gibbon, nor were his researches so

exhaustive or so multifarious as the more recent
scientific standard of historical investigation

prescribes. But by force of a rare imaginative
insight into human action and character, Carlyle
recalled to life a scries of episodes of the past,

with a truth and realism w'hich no poet or novel-
ist, working with unlimited right and power of
invention, has excelled in pith and moment.
Carlyle's 'French Revolution' (1837) and por-

tions of his 'Frederick the Great' (1858-65)
set before the reader historic episodes with
something of the dramatic intensity of the his-

torical plays of Shakespeare.

At tlie same time as Carlyle was working out
his destiny, Jtacaulay was also making masterly
contributions, of not altogether dissimilar cali-

bre, to the literature of the century. Macaulay's
knowledge of books and records was as great as

Carlyle's, if not greater, but his historical

achievement remains on a lower plane. He pos-

sessed far less imaginative intuition. His men-
tal horizon was limited by temporary conditions
of current political conflict. His conception of
historic fact was colored by partisan preposses-

sions, which, viewed in relation to the great
destinies of the human race, seem puny, and in a

historian, tend to nnveracity. Carlyle and even
Gibbon had strong prejudices, but their native
sentiment was cast in a larger mould. Their
preconceptions left the historical spirit in the
main unclouded.

In style Carlyle and Macaulay were as the
poles asunder. The spasmodic irregularity of
the one has nothing in common with the dis-

ciplined orderliness of the other. Macaulay's
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influence on the English prose style of the cen-

tury has been far greater and on the whole more

benclicial tlian Carlyle's. Carlyle's style was a

bow of Ulysses, which none but himself could

bend. In other hands it became an implement

of burlesque. Macaulay's style which was less

impracticable, inherited and developed many of

the best features of the prose of the i8th cen-

tury. It was mainly characterized by a direct-

ness and an emphasis which often grew iiito

brilliant and stirring eloquence, although it in-

clined at times to monotonous rigidity, and at

times to declamatory violence. It proved a dan-

gerous style for purposes of servile imitation.

The habit of insistent emphasis is apt to degen-

erate among the 'n<;ompctcnt into bombast. At

the same time the discreet and intelligent as-

similation of Macaulay's prose tends to clearness

and point without appreciable sacrifice of grace.

Toward the end of the century a passing reac-

tion set in against the metallic clearness of

Macaulay's diction, and cfiforts were made to in-

vest English prose with a subtle elegance and

•cloudy preciosity to which it was not naturally

adapted. The most remarkable of such filigree

workers in prose was Walter Pater (1839-94)-

Another coriscious artist in prose was Robert

Louis Stevenson but he was endowed with a

fertile imaginative power which preserved his

stvle from the vices of pedantry and kept its

lucidity intact. Pater devoted himself to esthetic

criticism which he clothed in a delicate and
ornate verbal garb. Pater often achieved beau-

tiful efifects. But the methods were inseparable

from nffectations and conceits, which often ren-

der his prose difficult to read with understand-

ing. The irresistible vogue of Macaulay's prose

style ordained that none should be widely ac-

ceptable which failed at any point in per-

spicuity. John Ruskin, whose aesthetic criticism

covered a wider field than Pater's, proved, too.

that perspicuity in English prose was not incom-

patible with artistic beauty and pliancy. Affected

prose consequently met with small encourage-

ment ; it was cherished by coteries and did not

color the broad currents of the century's litera-

ture.

The Scicntinc Tendency.— The trend of Eng-

lish literature and thought was profoundly

nfl-'ected by the scientific and philosophic spirit

of inquiry which received a triumphant impulse

from the publication of Charles Darwin's

'Origin of Species by Means of Natural Selec-

tion' in 1859, and from the inception of Herbert

Spencer's 'System of Synthetic Philosophy,
>_

in

1862. The earlier literary work of the utilita-

rians, Jeremv Bentham (1748-1832), David
Ricardo (1772-1823), James Mill (1773-1836),

and above all, John Stuart Mill (1806-73), only

indirectly touched the imaginative temper of the

times. The topics which the utilitarians handled

were practical matters of social and political

reform, some of which had been suggested by

the French Revolutionary movement. The
larger conceptions of man's physical or spiritual

destiny were for the most part overlooked.

The statute book of the realm between 1840 and
1874 reflected the economic principles which
the Mills and their disciples disseminated, but

neither the great poetry nor indeed the great

fiction, bore, in any appreciable degree, trace of

the reforming activities or erithusiasm of the

utilitarians. Dickens occasionally expanded in

his novels the practical suggestions of the utili-

tarians, but it was elsewhere, it was in the
literary presentation of universal features of
human nature, that he rendered his most
memorable service to literature. The scientific

and philosophic movement gathered its greatest
force in the years which followed tlic revelations
of Darwin and Spencer. Then at length the
scientific spirit spread to the nation's literature

and affected the matter as well as the manner.
On prose style it exerted an immediate influence.

It insisted with a greater force than Macaulay's
example commanded on perspicuity as thelnain
virtue of expression, and effectually discoimte-
nanccd whatever was subtle, ol)scure or deliber-
ately affected. One scientific writer. Thomas
Henry llu.\ley, who championed and developed
the Darwinian doctrine, lived on till 1805. Hux-
ley was gifted with an exceptional clarity of
thought and expression, and his range of m-
terest in current affairs secured for his writings
a wide general audience. Huxley's labors may
be regarded as an efficient agent in the national
development of plain-speaking prose.

As far as the new scientific spirit affected

pure literature, it may be said to have exerted

a hampering effect on imaginative effort. Both
George Eliot and Tennyson in their later work
showed proclivities to philosophic or scientific

speculation, which encumbered their imaginative
deliverances with scientific terminology. Till the

end of the epoch scientific or philosophic specu-

lation inclined to divide the allegiance of men
who were endowed with poetic genius and to

dissipate their energies. William Morris, whose
poetic gifts enabled him to conquer rich fields

of pure romance, devoted most of the energy of
his late life to developing theories of social re-

generation which had their root in current scien-

tific and philosophic inquiry.

Not that the scientific tendencies of the cen-

tury went forward without check. Religion at

times called literature to her aid in order to rally

her forces for conflict with science. A specially

vigorous attempt was made in religious circles

by the Oxford movement, of which John Henry
Newman (1801-90) was the chief literary leader,

to stem at the outset the tide of the scientific

advance. Newman was a great man of letters

whose imaginative powers were combined with
great delicacy of style in both poetry and prose,

tie made contributions of lasting value to the

literature of the century. But his reactionary

efforts failed to restrain the scientific and phil-

osophic impulse of his era, if they did not by
their open defiance of scientific progress con-

solidate the champions of free scientific specula-

tion, and accelerate their victorious march.

An endeavor to effect, on more pacific lines, a

compromise between the opposing forces of

science and of the imaginative sentiment of

religion was made by leaders of another school

of thought which was known as the Broad-

Church. That school of thought had no greater

sympathy with Newman's unbending conserva-

tism than with the revolutionary independence

of scientific and philosophic inquiry. The Broad

Church leaders. Frederick D. Maurice and

Charles Kingslcy. were ready and voluminous

writers. But their theological or philosophic

position was logically unsound, and they failed
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permanently to afltect the trend of contemporary
thought, which finally accepted the scientific

sway beyond risk of relapse.

It was in the field of history, of all departments
of literature, that the scientific spirit most reso-

lutely planted its standard. Workers in history

grew in number as the century closed. But
only one English historian of the period de-

liberately persisted in the literary tradition,

which Carlyle and Macaulay had dignified.

James Anthony Froude, who died in 1894, alone

practiced history as a branch of great literature,

lu his historical work he gave free play to a
natural gift of style and a sense of the pic-

turesque. He treated accuracy of detail or

judicial impartiality as comparatively of small

account. For the time being, Froude is the

last representative of the great literary school

of historians.

It was in the middle of the century that the

scientific spirit invaded the province of history

and developed a new view of its aims. Facts

were to be accumulated and arranged so as

to illustrate and explain the evolution of civil-

ized progress. The scientific method of historical

inquiry was first put in practice by Henry
Thomas Buckle (1S21-62), whose unfinished
* History of Civilization* excited great public

interest. The first volume appeared in 1857,

the second and last in 1861.

The substantive value of Buckle's labors

proved less than he or his admirers .anticipated.

The field of observation, which he sought to

survey, proved too wide for any one man's

capacity. His method depended for its success

on mastery of minute detail touching every de-

partment of human endeavor. The quest of

omniscience proved fatal. Many of the general-

izations, in which Buckle's scheme compelled him
to take refuge, were either disputable or were
confuted by more specialized research. But
though Buckle's historical work failed long to

sustain its authority, its influence was perma-
nent. It encouraged the application of scientific

method to historical investigation. It raised the

standard of historical accuracy. It promoted
specialized research. It encouraged concentra-

tion of industry in narrow fields of historical

inquiry.

Six men, Secley (1834-95), Lecky (1838-
1903), Freeman (1823-92), Stubbs (1825-1901),
Creighton (1843-1901), and Gardiner (1829-

1902), were the most conspicuous representa-

tives of the tendency to pursue in history the

methods of scientific accuracy. The order in

which the names are placed here indicates the

progressive ascendancy of specialization in

historical research. The six men's modes of

work differed in detail among themselves. See-
Icy and Lecky sought to graft a broad phil-

osophic tone on their historical investigations.

Freeman, Stubbs, Creighton, and Gardiner rarely

suffered their minds to stray from their en-
deavors to accumulate and to test the facts

which illustrated the evolution of politics or
political institutions. As a consequence tlie

writings of Seeley and Lecky assimilated a

finer literar\- spirit than those of their asso-

ciates. While the permanent value of the
scientific treatment of history is now admitted,
there is risk of repelling students by too severe

a presentation of the results of research, and it
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may be that the new method stands in need of

a greater infusion of literary art before its

credentials will be accepted universally. Gard-
iner, the latest of the 19th century historians

to pass away (d. 23 Feb. 1902), labored with
rare self-denial within a narrow range of
English political history, the early and middle
years of the 17th century. He made small
endeavor to cultivate the literary graces.

Another indication of the progress of scien-

tific method in the province of literature is

found in the energy which has of late years
been applied to textual criticism of standard
authors and to the publication of historic docu-
ments. The British government has undertaken
the issue of state papers, of the muniments
of great families and of official records. Private
voluntary societies have cooperated in such en-

deavors, and with their aid local arch;eology
has especially been investigated with an un-
exampled thoroughness. Other private literary

societies, hke the Early English Text Society,
and numerous private publishing firms, fol-

lowing the examples set by the presses of the

great universities of Oxford and Cambridge,
have placed at the disposal of the public, ac-
curate texts of tiie great literary monuments of
the countr}-. In undertakings like the Diction-
ary of National Biography and the O.xford
English Dictionary, efforts have been made to

coordinate and codify on a large scale the hith-
erto scattered fruits of historical, literary and
philological research. All these enterprises are
tributes to the ascendancy of scientific method.
They bear testimony to the trend of 19th
century thought and literature, which shows
during the last half, decay of the purely imagina-
tive impulse, and advance of the purely scien-
tific. But there is nothing in the nature of the
present situation to preclude the revival in due
time of such imaginative energy, as distinguished
the first half of the centur)-. Scientific and
imaginative achievements are complementary
fruits of the intellect. They need not be mutu-
ally exclusive. The future is likely to bring
to light an accommodation of their respective
pretensions to mastery in the realms of thought.
There is small reason why science and pure
literature should not flourish in perfect develop-
ment side by side.

BibVwgraphv.— <The English Poets,' edited
by T. H. Ward (vol. IV.): Prof. Saintsbury's
•History of 19th Century Literature* (1905) ;

Essays by George Brimley ( 1858) ; Leslie

Stephen's 'Hours in a Library' (1874-79);
and 'The English L^tilitarians' (3 vols., 1900) ;

Prof. Dowden's 'Studies in Literature, 1789-
1877 > (1878); Forster's 'Life of Dickens >

;

Prof. Saintsbury's 'Corrected Impressions,' 'Es-
says on Victorian Writers' (1895), and 'History
of 19th Century Literature' (1896) ; Macready's
Reminiscence and Diaries' edited bv Sir F.

Pollock (1875) ; Sir G. O. Trevelyan's ''Life and
Letters of Macaulay* : Cotter Morrison's
'Macaulav' in English Men of Letters Series
(1882) : J. .A.. Froude's 'Life of Carlvle' (4 vols.,

1882-84) : A. W. Benn's 'Histon,- of English
Rationalism in the 19th Century' (1906) ; J. H.
Newman's 'Apologropro Vita Sua' (1864);
Dr. John Hunt's 'Religious Thoughts in Eng-
land in the loth Centun,-' (1896): .•\. R. Wal-
lace's 'Wonderful Century' (1898), and <My
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Life> (1905) ; Herbert Spencer's <Autobiog-

raphy' (1904) ; Darwin's 'Life of Charles Dar-

win' ; Herbert Paul's 'Life of Froude' (1905);

'A Bibliography of the Historical Works of Dr.

Creighton, Dr. Stiihbs, Dr. S, R. Gardiner, and
Lord .^cton.> edited for the Royal Historical

Society by W. A. Shaw, Litt.D. (1903); Lord
Acton's 'Lectures on Modern History' (1906).

Sidney Lee,

Editor of the ^Dictionary of National Biog-

raphy^ ; formerly Clark Lecturer in English
Literature, Trinity College, Cambridge; Lec-
turer at the Lozccll I nslilule, Boston; Donovan
Lecturer at Johns Hopkins University, Ballt-

morc : Trask Lecturer at Princeton Uni-
versity; Author of 'Stratford-on-Avon,^ 'Lite

of li illiam Shakespeare,' '•Life of Queen
t'ietoria,' 'Great Englishmen of the 5i.r-

teenth Century,' 'Shakespeare and the Modern
Stage,' etc.

EXTERNAL RELATIONS.
37. Great Britain— The British Navy.

In one of his essays Emerson drew a vivid pic-

ture of the historic association of tlic English

people with the sea, an association which falsi-

fied Virgil's famous line about the poor Britons

being cut off from the world, by proving the

sea to be the ring of marriage willi all the

nations. "England," he said, "resembles a ship

in its shape, and, if it were one, its best admiral

could not have worked it, or anchored it in a

more judicious or effective position. . . .

The shop-keeping nation, to use a shop word,

has a good stand." Then, with true symbolism,

he declared that the white path of an Atlantic

liner was the avenue to the king of England's

palace front. The king would consult his dig-

nity if he gave audience to foreign ambas-iadors

in the cabin of a man-of-war. "That the British

people have occasionally lost sight of this iden-

tity of their destiny with the sea is .sufficiently

tliown by quite recent periods of their history

and instances such as when in the reign of

Charles H. the Dutch fleet sailed up the

Thames. Byron's lines in Don Juan describe

a similar state of affairs

:

Nelson was once Britannia's jjod of war,
And still should be so but the tide i* turned;
There's no moreto be said of Tr.ifalgar

'Tis with our hero quietly inurned;
Besides the Prince is all for the land service

Forgetting Duncan, Nelson, Howe and Jervis.

There has, however, never been such dis-

trust of the navy as exists in the case of the

land forces, which is the origin of the fact that

the Army Act has to be passed through Parlia-

ment each year in succession so_ that theoret-

ically no standing Army can be said to be main-

tained.

Periods of maritime apathy on the part of

the people have always synchronized with naval

inefficiency afloat, a coincidence lending some
countenance to a saying of the late Lord Salis-

bury which excited ridicule at the time, to

the eff^ect that the people and not the govern-

ment are responsible for military efiiciency.

The education of the people is therefore a fac-

tor in the continued naval supremacy of Great

Britain, for the reason of this occasional stray-

ing from the path of safety is probably to be

si.ught in the fact that of all civilized nations

the English are the least imbued with history.

.\gain and again the sailor has been at issue

with the statesman as when Torrington made his

prophetic protest that the government would be

afraid when the danger was past remedy. Hood
was superseded for the vigor of his protests con-

cerning the Mediterranean Fleet in 1793. Half

a century later Rear-.Admiral Berkeley threw up

his post at the Admiralty as a protest. In 1867
two Lords of the .-\dniiralty resigned. Again, in

1888, a Lord of the .Vdmiralty resigned ; and in

1893 abdication on the part of the Board of
Admiralty was threatened; all these cases being
caused by penurious treatment of the Navy by
the government of the day. Gladstone penned
truer words than he knew in the Edinburgh
Review in 1870 when he wrote of the vast ad-
vantages the English people derived "from con-

summate means of naval defense" and how when
exceptional and peculiar advantages are the lot

of a nation there is often a counterpoise in in-

sensibility to their value. In this connection it

is significant that historians, beginning with
Raleigh and ending with Mahan, have been the

best advisers. Ralcigli it was who first preached
what is now known as the blue water school
doctrine in the following words: "He who rules

the sea rules the commerce of the world, and to

him that rules the commerce of the world belong
all the treasure of the world, and indeed, the

world itself." Take again his appeal to His
Majesty "to employ his good ships on the sea,

and not trust in any entrenchment on shore."

Kinglake in a fine passage of his work on 'The
Invasion of the Crimea' cites the unsuccessful

bombardment of Sebastopol as an instance of

how so unspeakably precious a heritage as the

renown of the Royal Navy can be made "second
to an ephemeral policy." As a historian he recog-
nized the necessity for regarding the navy as

too sacred to be experimented upon or sacri-

ficed to mere expediency. The fact that the

country since the battle of Worcester in 1651,

has for so long been free from such internal dis-

sensions as cause eyes to be turned inwards in-

stead of outwards over the surrounding sea. or

to a land frontier instead of the probable enemy's
coast-line, has been an enormous advantage in

enabling a fairly consistent naval policy to be
pursued.

For some time the policy took the form- of

laying down two battleships for every one laid

down by France. It was clearly shown by the

Treasury Committee of 1859 that the result of

their inquiries into the relative state of the

navies of England and France was to show that

England had nearly always been twice as strong

in battleships and more than twice as strong

in frigates. Subsequently, with the Naval De-

fence Act of 1889, there came into vogue

the two-power standard of equality with the

two leading European maritime powers com-

bined with a margin of safety for contin-

gencies such as the intervention of a neutral

power. In 1899 the First Lord of the Admiralty
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after specifically stating that British naval ex-
penditures simply rose and fell pun l^assu with
tiie new siiips laid down by the European pow-
ers, offered on behalf of Great Britain to re-

duce our programme if the other powers would
do the same. Since the recent war there has
arisen a school which claims, that as policy

determines armaments, the Russian navy hav-
ing for the time being vanished, and rela-

tions with France being friendly, the British

Cabinet need only consider Germany. Against
this it is urged with some force that as it

takes two years to build a battleship and four

to six years to build a number of them, it

would be folly to neglect the possibility of

Franco-German combination. History is re-

plete with instances of the greatest enemies
making common cause, as in the partition of

Poland or the coercion of Japan by Germany,
France and Russia in 1894. As regards the

United States the best indication that British

naval preparations are not made with any
thought of war with that country is to be found
in the fact that she does not maintain any
squadron on either coast of North America,
and has abandoned her naval dockyards in

Canada.
Relative Strength.— The old doubling the

chief-rival standard and the two-power standard,

both appear- simple enough, but the bitter con-

troversies in the English press prove the prob-

lem of relative strength to be one of some com-
plexity. This will be appreciated still more if

ever the details of a disarmament scheme come
to be examined. Thus the British official re-

turn of the fleets classes both the Dreadnought
of 1906 and the Rodney of 1883 as first-class

battleships. Count of heads unchecked by age

is therefore clearly misleading. Tonnage com-
parisons are equally so from every point of view.

The wood-sheathed bottoms of many British

ships adding say, five hundred tons to the dis-

placement, the extra quantity of coal carried for

the purpose of keeping the seas do not add in

the slightest degree to the fighting power on the

day of battle. It is absurd on the face of it to

allow as much fighting value to a ton of com-
pound armor in the Royal Sovereign as a ton of

the latest Krupp armor when the latter has over
twice the stopping power. How misleading is a
tonnage comparison can be seen by contrasting

the Japanese Asama, which did so well in the

war, v.'ith the British Kent of 100 tons more
displacement. The Asama has two inches more
armor, has the same battery of six-inch guns,

two additional eight-inch guns, and has equal

speed. The Rurik of 10,923 tons was easily

defeated by two vessels whose aggregate ton-

nage was 7.350 tons.

The following is a complete statement as to

the strength of three nations in vessels being

maintained, and ships building and projected,

adopting the classification of the British Ad-
miralty's official return

:

Great Britain. France. Germany.
Battleships:

rirst class 57I
o ^57Second class....

'i hiid class ....
Large coast de-

fence vessels. .

.

.•\rinored cruisers.
Otlier cruisers ex-

cluding unpro-
tected cruisers.

3-1
9 MI
J

261

38.

7«-

3-

23-

37-

Taking the first-class battleships which will

be built or building according to the pro-
grammes by Jan. 1908, we can divide them into

five categories and include the United States
for comparative purposes.

All first-class battleships built or building on
first of Jan., 1908, less than

Laid
down or

Natio.n O". Com- 23 years 18 years 13 years 8yrs. projected
blNAllO.N.
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in the best guns for long range. In the table it

has been assumed that the press reports as to
the armaments of the new German battleships

being sixteen ii-inch guns is correct. In 1908
Qrcat Britain will probably lay down at least

two battleships or the equivalent of 20 guns,
but Germany will also lay down two, with say,

32 guns, and it is an open question whether
France will add to her programme.

In the case of cruisers Great Britain is build-
ing three 'armored cruisers' each carrying eight
12-inch guns, or guns capable of piercing the
heaviest armor afloat ; and Germany will lay
down similar vessels at the rate of one a year.
Setting aside these cruiser-battleships Great
Britain has 3~, armored cruisers carrying 56
guns capable of attacking any armor in any
cruisers afloat, wliile France and Germany have
31 cruisers with 6 guns equal to those in the
British cruisers and 52 but slightly inferior.

The Britisli Admiralty have expressed the opin-
ion that the best of the 71 protected cruisers
which are still retained must die out in the
course of the next few years. It is difficult

to sec how the seas are to be effectively policed
in face of determined attacks by unarmored
vessels on the trade routes if reliance is only
to be placed on 35 armored cruisers.

Natural Resources.—The introduction of
steam and iron ships led to Great Britain be-
coming the great sl;ipbuil<Iing and shipowning
nation and so strengthened her maritime posi-
tion. Almost everything from the material for
the hull to that for the motive power was
formerly imported. Even the rapid introduc-
tion of oil fuel, for which Great Britain at

present only possesses the Burmese supply, is

no disadvantage to a power whose dual policy
is to conmiand the sea, so insuring safe com-
munications to her oil-fuel steamers, and to
keep on good terms with the United States
which possesses the only other known oil-fuel

supply outside Russia. In addition oil fuel, un-
like coal, can he stored witliout deterioration.
The natural tendency of the human mind is to

be pessimistic in its outlook as to the effect

of change of inventions in the future. It is

not surprising, tlierefore, thr.t in 1830 the Lords
of the Admiralty should have issued a circular
placing on record that they "felt it their bounden
duty to discourage the introduction of steam,
as calculated to strike a fatal blow to the naval
supremacy of the empire," and in 1850 a Royal
Commission should have prophesied that future
wars would still be fought under masts and
sails. The tendency of invention, as for
instance in wireless tclegraphj', is to in-
creased reliability and ccrtaintj'. Such a ten-
dency must necessarily operate more power-
fully in favor of the strong rather than the
weak. The sea, it has been said, will only tol-

erate one mistress. While the weapons of war
and their adjuncts were uncertain and fitful in

their operation, it was, however, the case that
a weak power resorting to the tactics of evad-
ing direct conflict could prolong an irritating

struggle on the sea even as the Boers did
on the land in South Africa. The old
difficulties in obtaining and transmitting infor-
mation have, however, practically vanished on
the sea. The monopoly of both submarine
cables and shipping practically lies in the hands

of Great Britain and with them she has a great
addition to the power of her navy to control
the sea in war.

The Distribution of Naval Force.—If inven-
tion has been of main assistance to Great
Britain in the provision of naval force it has
also aided her in its economical distribution.
It was impossible for sailing-ship-, able to move
directly over only live-eighths of a circle at a
speed varying with tlic direction and the force
of the wind, and reduced to helplessness on a
lee shore, it was impossible for such ships to
control a great area of water with the facility

of steamships aided by wireless and other forms
of telegraphy. To take a simple instance, a
sailing vessel endeavoring to make Gibraltar
Harbor might be delayed off the Straits for as
long as six weeks.

The complications formerly introduced into
the distribution of naval force by the fact of

small neutral powers possessing fleets, have
vanished as the expense has become prohibitive.

A Dreadnought costs eighteen times as much
as a line of battleship such as Nelson's I'ictory

a century ago, and eight times as much as the
Duke of IVcllington fifty years ago. The re-

sult has been to confine the business of naval
war to seven great maritime powers and has
led to the remarkable state of affairs at this

moment by which the European powers limit

their battleships solely to European waters.
The difficulty of maintaining the British policy

of sea supremacy in view of heavy expenditure
and the relative increase of wealth and popula-
tion in rival countries, must depend in the not
distant future on how far the British colonies,

on emerging as nations, are disposed to make
common cause with the mother country in the
maintenance of the navy.

The distribution of the British fleets, in spite

of the relief obtained on the China station in

consequence of the destruction of the Russian
fleet, vividly illustrates the responsibilities fall-

ing to it from an Empire of 12.000,000 square
miles with 43,000 miles of coast line. Only i.l

per cent of the Empire is at the seat of govern-
ment in Europe. Throughout 1906, the distribu-

tion of the Navy was as follows

:

At home in com-
mission orin reserve. Abroad, Cruising

Eattlesliips 29. 16.

.Armored cruisers in-

cludin',: Diadem
and 1* o w c r f u 1

classes 20. 15.

Large protected
cruisers 10. 8. 10.

Small cruisers 18. 15.

Destroyers 95- 4".

The German fleet on the other hand, like the

German Empire, is to all intents and purposes,

concentrated. Having regard to the increasing

demands made on the British Navy, the ex-

traordinary stringency of which will become
obvious in war when British fleets endeavor to

keep the sea while important units incur the or-

dinary accidents of navigation or arc away coal-

ing and refitting, it is very much open to ques-

tion whether adequate provision is being made
fnr the future. A combination of France and
Germany would place 516 torpedo craft and 91

submarines on the sea, or over double what is

possessed by Great Britain, and some successes
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on the part of these craft as well as the dan-
gerous floating mines must be provided for.

Taken in conjunction with the dispersion of the
British force and the disquieting tables given
above, the success of Great Britain in face of
a combination is by no means as certain as ought
to be the case in view of her military policy.

That policy in igoi provided 435.000 men to de-
fend the country against invasion. In 1905 it

was altered to a force to defend against a
smaller invasion of 70,000 men. In 1906 the
Army was organized for service abroad, its pas-
sage to be safeguarded by the Nav}-, while the
Navy was to defend the country against every-
thing but rainor raids of a few thousands of men.
In other words, the Government \yhile cutting

down the relative naval strength, demands from
the Navy the absolute certainty of successful de-
fence in war.

Personnel.— In 1903, with some subsequent
modifications, a system of providing officers

was introduced by which there was estab-

lished a common system of entry and training

for the three great branches of executive offi-

cers, marines and engineers commencing at 13

years of age. Specialization for the different

branches of engineering, marines, gunnery,
navigation and torpedo was to commence at

about the age of 22 to 23. It is still in some
doubt whether the separation of the three great
branches will then be permanent or temporary.
At one time in 1905 it was decided that com-
plete amalgamation should take place as is

the case in the American Na\nr in regard to the

line and engineer officers, but the new Board
of Admiralty, with the change of government
in 1906, claimed a free hand to defer any deci-

sion. Complete ama!gam,.;ion was urged by
the old Board on the ground that otherwise no
volunteers would be forthcoming for the engineer
branch, as none of the young officers would fore-

go the chance of commanding fleets and ships.

The original scheme of common entrj- and train-

ing was held to be justified in practice by the

belief that it had succeeded in America, but
serious doubts were thrown on this by later in-

formation and by the reports of Admirals Mel-
ville and Rae, who succeeded each other as head
of the American naval engineering department.
HistoricalK- it was held that the military officer

had always combined his work with that of

handling the motive power. This is too sweeping
a statement, for the sailing period in history was
relatively brief, and in a previous period, when
the motive power as to-day w'as internal to the
ship instead of external, the oarsmen were
separated from the military element. There
were the strongest reasons in the period of

sailing ships for combining the two functions.
The whole art of fighting consisted in bringing
guns to bear with the greatest effect, and this

entirely depended on watching the sails, taking
advantage of shifts of wind, while the inen at

the guns, who were necessarily under the con-
trol of the combatant officer, had also to be
used to work the sails. To disable the motive
power of an enemy was equivalent to crippling

his gun power. Things are absolutely re-

versed to-day. The motive power is purely
mechanical, is completely protected below the
armored deck, and is out of sight of the sea-

man. The latter cannot follow his calling as a

combatant and be in the engine-room at the
same time. In addition it was contended that
to allow the ordinary officer to take charge
of marines would result in the ultimate ex-
tinction of the marine whose cost was one-third
of that of a seaman, whose discipline was much
more reliable, and W'ho, as the annual prize
firing returns proved, w-as the better man at
the gun. These in brief were some of the
arguments presented by men of such standing
and influence that there did not seem to be
any likelihood of permanence about the new
system of providing officers.

.\s regards the men, for 50 years they had
been entered under a long service system of 12
years. The system has lately been tempered
by entering a certain number for shorter pe-
riods with subsequent service in the Royal
Fleet Reserve, and the latter is also re-
cruited from pensioners who had served their
full time in tlie navy. In 1906 this force num-
bered 19,500 men. The old pensioner reserve
which is to be allowed to die out numbered
nearly 6,000 in 1906. In addition there is formed
out of the merchant service and fishermen the
Royal Naval Reserve of about 28,000 men. Al-
lowing for the Royal Naval Volunteers 3,800 men,
and Colonial Reserves in Newfoundland and
Australia 1400 men, we obtain a total of 58.528
in reserve and 129.000 serving in the navy. The
tendency is, however, to discourage the Royal
Naval Reserve on the ground that it would
deplete the merchant service of British seamen
during war and that with the large permanent
force and Royal Fleet Reserve the countrj' has
ample men. It is held that the waste of war is

rather one of material than men, and that the
result is that if the supply of men in proportion
to ships is adequate at the beginning of war it is

in excess of requirements after a short period
of hostilities, the conclusion being the reverse of
that universally acknowledged in the case of
land war. Certainly in 1906, foUowing on a
policy of rooting out all obsolete vessels the
permanent force of 129,000 men was capable of
manning all the ships with but slight reinforce-
ment from the reserves. This marks a notable
change from the beginning of the i8th century
when the manning difficulty was Great Britain's
chief concern, so much so as to lead her into a
war with the United States rather than sacrifice

her system of impressing those who were be-

lieved to be British seamen wherever found.
At that time enough officers and men were cm-
ployed on the impress service alone to have
formed the crews of half a dozen line of battle-

ships while vessels remained out of commission
in war for want of men. The habit of looking
to the seafaring profession to man the navy on
the outbreak of war resulted in large fluctua-

tions. Thus in 1762 85,000 men were borne,
whereas in 1773 when England was at peace
less than 22,000 were borne. The next year war
broke out and the number rose in 1781 to over
99,000. In 1792 or a few months before the
French Revolutionary War it was just over
17,000 men and by 1814 it rose to over 126.000.

As a contrast it may be mentioned that at the
present time while the regular fleets are con-
centrated and ready to strike an immediate blow,
many of the remaining ships of fighting value
have a nucleus crew of all their officers and
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skilled ratings. To commission such ships for

war is a mere matter of a few hours involved

in marching the seamen, stokers and marines
from the barracks. The skilled ratings being
kept in contact with the ships they have to

serve in, break-downs should be less frequent
if repairs are attended to, whereas formerly
these delays were a feature with newly com-
missioned ships. The progress in training is

equally remarkable, the year 1906 being one of
what are popularly called "records" in gunnery
as well as coaling. It is interesting to note
tb.at in this respect there is a friendly rivalry

between the British and American navies, the

record for the former w-itli the six-inch gun
being 12 rounds in 60 seconds with 11 hits, and
for the latter the Pennsylvania's achievement of
I" rounds in 90 seconds with 17 hits. The
British record with the 9.2-inch gun is the re-

markable one of 10 hits in 11 rounds tired in

90 seconds.
The Admiralty.— It only remains in the short

space at our disposal to say a few words as to

administration. The Board of Admiralty is

organized on a constitutional basis, giving com-
plete cabinet control. The First Lord of the
Admiralty decides the duties of the different

members. As the board never votes, if there
is a disputed point, the First Lord decides, and
he can lean on the junior Sea Lord as much as

the senior, for constitutionally all are of equal
status. The arrangement has worked so well
that a recent change by which the junior Sea
Lords are ordered to consult and report on
all important questions with the First Sea Lord
has been sharply attacked. This view of .admir-
alty procedure was well described by a former
First Lord of the Admiralty, Lord George Ham-
ilton, in the House of Commons in 1905:

The Hoard of Admiralty met for greneral consultative and
Bivisf>ry purposes, and every Naval Lord was in a position
of perfect equality. He attached great importance to that
equality of s/j/ut. It had made the Admiralty efficient, and
the want of it had made the War Office inetficicnt. There
were always in the Navy twoschools—the young school and
the old school— and the probability was that the eld schot)!

would be more represented by the Senior Naval Lord. If the
First Lo-d was a sensible man and h .d free access to the
inner minds of the Junior Lords, he very often got hold of
some i.lea of the new sch'iol. which he put forward in his
name and which the Senior Naval Lord accepted, though he
might not have been inclined to do so had it originated en-
tirely with the new school.

The drawback is that Parliament has no cog-
nizance of the views of the experts as Congress
has through the admirable reports of the chiefs

of the various naval departments. A commis-
sion under the present Duke of Devonshire 16

years ago urged that the American practice

should be followed, but nothing has been done.

As Parliament has no expert guidance and tlie

navy estimates can be readjusted between the

Treasury and the Admiralty after they have
been voted, while no particulars are given of

the construction programme, which does not

even indicate whether the ships arc to be bat-

tleships or armored cruisers, it is clear that

Parliament has been deprived of all effective

control. The tendency that results is for indi-

vidual members to object to the magnitude of

the naval estimates rather than to discuss the

reasons which have guided the government in

presenting them.
Bibliogral^hy.— Of late years there has been

a great improvement in works dealing with the

British Navy. Former histories were mere
chronicles of events. The following works may
be consulted with advantage : Colomb's ' Naval
Warfare' ; Mahan's *The Influence of Sea
Power upon History,' 'The Influence of Sea
Power upon French Revolution'; White's Can-
tor Lectures at the Society of .Arts on "Modern
War Ships' ; 'The Naval Annual' (1886 to the
present day) ; 'Journals of the Royal United
Service Institution' ; 'Transactions of the Insti-

tutions and ,'\dmiralty Instructions' (1906);
'The Navy Records Society' ; Clowes', 'The
Royal Navy' (5 vols.) ; White's 'Naval Archi-
tecture' ; The Royal Navy List (quarterly).

Official Ptiblications.— 'The King's Regula-
tions and .-Kdmiralty Instructions' (1906) ; 'The
Navy Estimates' (annual); 'Statement of the
F'irst Lord of the Admiralty explanatory of the
Navy Estimates' (annual 1887 to the present
day) ; 'Report of a Treasury (jommittee on the
Relative State of the Navies of England and
France, 1852-58,' No. 182 of 1859; Return No.
168 of i860, statistics of ships, men and money
voted for each year from 1736 to 1859; Returns
dealing with relative naval strength No. 218 of
1888. No. 90 of 1889. No. 465 of 1893. and Return
of Fleets (Great Britain and Foreign Countries)
for 1S97 and subsequent years; the Statistical

Reports of the Health of the Navy (annual);
Cd. (2416) of 1905 showing distribution of work
among the Lords of the Admiralty ; annual re-

turns arc also published as to court-martial and
summary punishments, the gunlayers' competi-
tions, and Hydrographer's report as to Admir-
alty surveys. C.^rlyon Bell.mrs,

Lieutenant Royal -\ai'y, M. P.

38. Great Britain— The British Army.
The Regular Army.—The British Army is in

many respects like the Britisli Constitution. It

has grown, it has not been made. No single

idea has dominated its history, no directing

mind has prescribed its form or defined its

functions. But while the forces, which formed
and moulded the British Constitution, and
made it from time to time the reflex of the pre-

vailing opinion of the British people, have exer-

cised a constant pressure—a pressure which has
never becti relaxed—the forces which have pro-

duced the British Army of to-day have been
intermittent and irregular. The history of the

British Army is a long record of the vicissi-

tudes of public favor and public neglect. To
a nation in whose long history the pates of the

Temple of Janus have rarely been closed for a

decade, each new war has come as a surprise.

L'very war, whether it has ended in victory or

defeat, has furnished the British people with
lessons which they have vowed to learn and
never to forget, and which they have invari-

ably forgotten before the ink has dried on the

peace preliminaries. Every war has brought
with it good resolutions born of anxiety and
alarm, and every peace has produced the apathy,

the neglect and the self-confidence which are

ihc outcome of real or fancied security.

It would be unjust, and untrue to historical

teaching, to infer from these facts that the

British are an unwarlike, or. in all their pub-

lic concerns, an improvident people. The popu-

lation of the United Kincrdom is composed of

warlike races, and in regard to the conduct of

public affairs it cannot be said that England
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has been behind the rest of the world. But
it is possible to be a warlike without being a

military nation, and there can be no doubt that

the scientific evolution of a consistent military

policy in the United Kingdom has not kept

pace with other branches of national develop-

ment.
The reason is not far to seek. An insular

position and the immense protection afforded

by a powerful navy have relieved the inhabit-

ants of the British Islands from the dangers
which ever threaten the great nations of Con-
tinental Europe whose long land frontiers ex-

pose them to attack by an ambitious and un-

friendly neighbor. For nearly 300 years the

people of England have been spared the knowl-
edge of what war on their own soil actually

means. While from Brest to Moscow, from
Bergen to Gibraltar, every part of Europe has

rung to the tramp of hostile soldiery, and has

been the suffering witness of the tragedy of

war, the dwellers in English counties carry

back their immemorial tradition of undisturbed

peace to the day when Oliver Cromwell won
the last great battle fought on English soil on
the field of Worcester.

Once, and once only since the creation of
modern firearms did the people of England come
in contact with the realities of war. In 1645
Parliament in conflict with the king found it-

self confronted by the necessity of fighting, or
surrendering to an implacable enemy. Follow-
ing the custom of the country, the House of
Commons sought at first to meet the emergency
by the aid of amateur soldiers, maintained by
voluntary contributions. But the logic of facts

soon convinced them that war cannot be trifled

with. The "New Model" Army was called into

existence by Act of Parliament, funds were
provided by vote of the House of Commons,
compulsory service was imposed when volun-
teering failed to produce the required number
of men ; and the recalcitrant were hanged.
A Regular Army was called into existence, and
that Regular Army almost immediately became
a "'Standing Army." It is from the days of
the "New Model" that the history of the Stand-
ing Army of England really dates. War on
English soil taught its lessons to a practical

people. To the Commonwealth England owes,
not only the establishment of her Standing
Army, but the actual groundwork of the mili-

tary institutions of the present day. One of

the most famous regiments of the British Army,
the Coldstream Guards, came into existence

at this time; and the very establishment of

the modern British Cavalry and Infantry regi-

ment is practically what it was made by Oliver
Cromwell and the soldiers of his day.

In 1651 the Civil War ended. In 1658
Oliver Cromwell died, and a military Coup
d'etat placed Cliarles II. on the throne. Never
since that day has a British Parliament legis-

lated for the army with a knowledge of war
borne of experience. A generation grew up
which had forgotten the lessons of Marston
Moor and Worcester. The reaction was
prompt, and its effects far reaching. The army
soon came to be regarded as an evil, scarcely

a necessary evil. The soldier soon learnt that

the utmost he could expect was toleration. The
accession of a foreign king surrounded by

Dutch guards increased that antipathy to the
army, which for the next two centuries marked
the proceedings of Parliament. In 1689 was
passed the first Mutiny Act. The primary ob-

ject of the Act was to confer upon the sovereign
the right to punish certain military offences not
dealt with by the ordinary l:iw ; but the .A.ct

contained a section of a totally different pur-
port. The words which have become famous
run as follows : "The raising or keeping of a

Standing Army within the United Kingdom of
Great Britain and Ireland in time of peace, un-
less it be with the consent of Parliament, is

against law.*

The law as passed in the time of King
William III. is to this day solemnly re-enacted
every year by Parliament, and the illegality of
maintaining a Standing Army is palliated by a
special Act of Dispensation for one year only.

This annual performance has become a mean-
ingless anachronism. The necessity for main-
taining a Standing Army in time of peace is

no longer questioned or questionable, and the

army itself has long ceased to be the instru-

ment of a sovereign, and has become the ser-

vant of the nation. But the original passage of

the Act and its renewal by many succeeding
Parliaments is typical of the tone and temper
of the Legislature toward an institution which
is as essential to the safety and welfare of the

State as Parliament itself.

The result of this want of sympathy between
Parliament and the army is very noticeable.

The favor of the Legislature, and the funds
which that favor can alone provide, have been
available during periods of crisis and national

danger: They have been grudgingly given or
withheld in those intervals of peace which
ought also to be intervals of preparation. As
a result there has been an absence of continu-

ity, and of deliberate adaptation of means to

ends, which has greatly interfered with the

proper development of the military power of

Great Britain, and have provided her with mili-

tary institutions which bear upon them the un-
mistakable evidence of their having been cre-

ated at haphazard, altered to meet political

rather than military exigencies, and adapted
to meet a single emergency rather than to deal

scientifically with the work of a world-wide
empire.

Lender these circumstances the services

which the Regular Army of Britain has ren-

dered are indeed a marvel. Jn every land and
under every sky, against the highly trained

armies of Europe, against the half disciplined

hosts of Oriental princes, against savage tribes,

formidable by reason of their fanaticism, cour-

age and numbers, the Regular Army of Britain

has fought with varying fortunes but with never
failing tenacity and devotion. There is no soil

which does not cover the grave of the British

soldier. In the broad valley of the Danube, on
the plains of Belgium, on the shores of the

Black Sea, in the passes of Spain, among the

vineyards of France they are to be found. The
"Redcoats" have fought and died on the plains

of India, under the walls of the imperial cities

of China ; on the heights of the Saint Law-
rence; in the valley of the Hudson; under the
ramparts of New Orleans ; in South American
cities ; before the stockades of thg Maori in
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New Zealand and in innunurable islands in

every sea. On the great African Continent,

North and South, East and West, from the

Pyramids to Tabic Mountain ; from the blazing

shores of the Red Sea, to the swamps of the

Gold Coast and the Niger, they have obt-ycd

orders, and laid down thtir lives for "'the safety,

honor and welfare of their Sovereign and Iiis

Dominions." But they have not died in vain.

If it be true that the tap of the British drum
follows the rising sun round the world, it is

true also that the planting of the British flag

in five continents is largely due to the patient

heroism of the British soldier. Rarely com-
manded by generals of c.Kceptional genius ; al-

most invariably suffering from the apathy and
neglect of Parliament in peace time, and from
the faulty administration in war which is the

certain result of neglect in time of peace ; the

British soldier by dint of certain great qualities

which he possesses has held his own. To the

Regimental Officers and to the Non-Commis-
sioned Officers credit is above all due. They
have been, and still are, the true strength of

the British Armv.
A\'hat is the nature of this Army which has

suffered and accomplished so much? In its

character and composition it is as unique as the

circumstances which have created it. There may
be better armies than tlie British, there are un-

doubtedly worse armies, but there is no army
like it. It shares with the ,'\rmy of the United

States the peculiarity of being recruited by vol-

untary enlistment and not by compulsion in any

form. It has a further peculiarity which, until

recent foreign conquests planled the Stars and
Stripes in the China Seas, distinguished it even

from the Army of the United States. Nearly

half of the Regular .\rmy of Britain is main-

tained on a war footing in time of peace, is

maintained in distant lands, and to a large ex-

tent in tropical or sub-tropical countries. The
population of India is 300,000.000 and the mili-

tary force which defends the great Peninsula

and keeps the peace from Quetta to Cape Cam-
orin does not exceed 2,u.ooo all told. Of these

78.000 are British soldiers enlisted within the

United Kingdom ; the remainder are the troops

ot-thc Indian .Vrmy, 152,825 natives commanded
by British Officers. There are also 14.917 "Im-

perial Service" troops raised by Native States

and held at the disposal of the government ;
20,-

731 Reserves of the Native Army, and 31.966

white volunteers. South Africa, the Mediter-

ranean fortresses of Gibraltar and M.ilta, the

distant Eastern Ports of Singapore and Hong
Kong, make further demands upon the Regular

Army. On i Oct. 1905, there were 142,203 Brit-

ish troops serving abroad. It is the necessity for

maintaining this great force abroad that makes

the British Army essentially a voluntary Army.
Conscription for service abroad in time of peace

is impossible. The young soldier cannot endure

the climate of India, and a youth enlisted at

eighteen, must perforce remain for two years at

home before he becomes physically qualified for

foreign service. This fact not only makes it

necessary that the service should be voluntary,

but that it should be long and that it should

greatly exceed the limit of two years which is

the term now accepted in the principal conscript

armies of the world.
For this voluntary Army there are enlisted

on an average 38,000 men a year. The total is

sometimes exceeded ; there is rarely any diffi-

culty in reaching it. There is no reason vvliy

there should be a difficulty. The old prejudice

against military service due to the savage con-
ditions of the soldier's life, his scanty pay, his

squalid surroundings, lived long and died hard

;

indeed it is not altogether dead yet. But the

life, pay, and prospects of the British soldier

at the present day are such as may reasonably

attract young men of spirit and ambition. The
pay itself, though not excessive, is good. .\n

Infantry private of 20 years of age serving at

home receives on an average, week in and week
out throughout the year, ii/yd. ($2.50) in cash

after every deduction has been made for "stop-

pages" compulsory and voluntary. When the

soldier receives his pay every need has already

been provided for. He has been clothed, fed.

housed, doctored, and educated ; his general

health has been looked after, his amusements
furnished. If he chooses to remain in the Ser-

vice his pay increases with every step in rank

;

and, if his conduct be good, he may look for-

ward with certainty to retirement at the age of

39 with a life pension. It is not true to say that

all tlie recruits who enter the Army are good,

or that they all become useful soldiers. Many
are not good, and never become so. But the

unlit are soon eliminated and tiie quality of llie

special branches, the Royal Engineers, the

Royal -Artillery, the Cavalry and the Guards
is very high. A British regiment returning from
India after a long tour of service in that

country, will bear comparison with any body of

fighting men of equal numbers in the world.

The composition of the Regular Army at the

close of the year 1905 was as follows

:

STRENGTH AND COMPOSITION OF THE REGULAR
ARMY (all ranks). WITH THE COLORS

ON OCTOBER I, I905.

Ranks.
Household Cavalry 1.360

Cavalry of the T.ine 19. '49
Royal Horse and Field .\rtillery 30.550
Royal Garrison .\rtillery 34, '74
Royal Engineers 10,718

Foot Guards **.o55

Infantry of the Line 'So^OSS
Colonial Cort)S (on Brit. Estab.) 6.:20

.\rmv Service Corns 6.944
Royal .\rniy Medical Corps 5.049
Army Ordnance Corps 2.423

Army Pay Corps ^856
Army Veterinary Corps ''49

Total 1266.658

•There were in addition 6.475 officers and men hor-

rowcd from India for garrison and expeditionary pur-

poses, borne on the British Establishment at the date

named.
tThc Secretary of State for War has recently an-

nounced (Tuly. 1906), tliat he proposes to reduce the

reftular arriiv by 10 battalions of infantry and nearly

4.000 officer's and men of the Royal .\rtillery, mak-
ing 20,000 men in all, e.xclusivc of reser\'es.

STRENGTH OF THE ARMY RESERVE ON OCT. I. I905,

*94,77o.

DISTRIBUTION OF THE REGULAR ARMY, OCT. I905.

United Kingdom '-'''P
India /**•"*'

Colonies and Eg>-pt 63.185

Crete (temporary) 977

Total -'-2.153

**^ince increased to over 120.000. This increase

is temporary only, and due to exceptional causes.
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The ordinary period of Color Service in the

British Army varies from six to nine years, but

the Brigade of Guards are enlisted for three

years with the Colors, the men having the right

to prolong their service to eight years. Soldiers

are generally permitted, if their conduct has been
good, to extend their lirst term of service and
to remain with the Colors for 12, and, in some
cases, for 21 years. In addition to the men with

the Colors there are the men forming the Army
Reserve. The Army Reserve is an outcome of

the great reform accomplished by Lord Card-
well in 1870. That distinguished War Minister

was the first to divide the soldiers' service into

two periods, the first with the Colors, the sec-

ond in the Reserve. The Reservist is liable to

be recalled to his Regiment in case of war or

national emergency only.

The recruits for the Regular Array are

drawn from all parts of the United Kingdom,
the figures for 1905 being as follows:

Total number
of recruits
approved.

England and Wales 27,314
Scotland 3.842
Ireland 3,166

Total 34.322

It must not be for.gotten, however, that many
Scotsmen and Irishmen enlist in England. In

theory and to a considerable extent in practice

the Army is "territorialized." Each Infantry
Regiment is associated w-ith a particular County
or district, and the recruits in many cases,

though not in all, are drawn mainly from that

district.

The Auxiliary Forces.— It must not be sup-
posed, however, that the Regular Army
exhausts the number of soldiers available for

the service of the nation in time of w-ar. The
"Auxiliary Forces" largely outnumber the Reg-
ular Army. They are composed of the "Mil-
itia," the "Imperial Yeomanry" and the "Volun-
teers."

One great line of demarcation separates the
Regular from the Auxiliary Army. The officers

and men of the former arc liable by the terms
of their engagement to serve abroad both in

peace and in war. The officers and men of the
latter are under no such liability, either in peace
or in war. The distinction is important. The
protection afforded by the sea and by a power-
ful navy suffices in the opinion of many author-
ities to secure the British Islands against any
serious invasion. If this view be correct, and
it is the view which has been officially accepted
by both political parties in the State, the value
of the Regular .Army is greatly enhanced. .\\\

army whose functions arc limited by law to the
performance of duties which will never be im-
posed upon it, has evidently not attained its

full sphere of usefulness. It is the perception
of this fact w'hich has led to the acceptance of
the view that the Militia should in future be
made liable to serve abroad in time of war. and
that tlic Volunteers should be encouraged to

regard themselves more as a reservoir from
\vhich the Regular Army can be replenished in

time of war. than as a force capable of operat-
ing independently, or of taking the field with
the units of which it is composed in time of
peace.

It is evident that the policy by which a na-
tion which admittedly requires its army for ser-

vice outside its own territorial limits, has al-

lowed two-thirds of its force to be tied to the
soil, is not a scientific one, or one which would
have been sanctioned if the situation, as it ulti-

mately developed, had been dealt with as a
whole, and provision made for it on business
principles. But, as has been pointed out, the
spirit of scientific organization has never di-

rected the military policy of Great Britain ; and
the development of the Army has been due
more to chance and to the incidents of succes-
sive campaigns, than to any recognized and
guiding principle.

Tlie Militia.— The Militia, the oldest force
in the realm, was called into being at a time
when the danger of invasion was real and press-
ing, and when the building up of the British
Empire had scarcely begun. The organization
was appropriate to its original purpose, the ser-
vice in the Militia was local, and was, or at any
time might be rendered, compulsory by the en-
forcement of the ballot. The old law, though in
abeyance, still exists, and can be put into oper-
ation at any time at the will of Parliament : it

embodies the principle of compulsory service,
but in a form which makes it unsuitable to
modern conditions. The Militia at tlie present
day is raised and maintained under later stat-

utes in which the principle of compulsion does
not appear. Service in the Militia is voluntary:
the training of the recruit is for 49 days, and
the annual training is for 28 days. In the year
1905 the strength of the Militia was as follows:

STRENGTH OF THE MILITI.\ (eY AR:Is) IN THE
VE.^R 1905.

Royal Field Artillery 428
Royal Garrison .-Artillery 14.909
Royal Engineers 2.504
Infantry 77. ^Si
Royal -Army Medical Corps SSi

Total 96,603

The Militia is dwindling under the pressure
of adverse conditions which will continue to op-
erate until a change is made in the constitution
of the force. Free Trade, and the perpetual
and increasing burdens laid upon landed prop-
erty', have done much to cripple the landowners
who were at one time the mainstay of the Mili-
tia, and to reduce tlie number of farm laborers
w'lo provided its best recruits. Changta in the
organization of the Army have brought the
Regular regiments into sharp competition with
the Militia, and thousands of recruits for the
former arc drawn from the ranks of the latter;

the Militia is "bled" for the benefit of the Line.

By universal admission some change must be
made in the organization of the Militia if it is

to be preserved as an effective force. The ten-
dency of the present time is to effect this change
by bringing the Militia into closer relation w'ith

the Regular Army, and by enforcing upon re-

cruits, and upon all men in the ranks, who will

accept the obligation, the duty of serving abroad
in time of war.

The Imperial Yeomanry.— The Yeomanry is

a force of mounted men. raised under the same
statutes as the Militia but on different condi-
tions of service. The force rendered good ser-

vice during the South African War, for which
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several thousand men volunteered. The value

of the Yeomanry was fully recognized, its num-
bers were increased, and it received the title

"Imperial" thus connecting it with the contin-

gents furnished by other parts of the Empire.

The Yeomanry is well ofticercd and efficient, the

annual training in camp is lo days, the weapon
of tiic Yeomanry is the rifle. The strength of

the force in 1905 was 25,341.

The I'olunteers.— The Volunteers are the

largest section of the Auxiliary Forces; their

numbers and constitution on Nov. i, 1905, were
as follows

:

STRENGTH OF THE VOLUNTEER FORCE. NOV. I, I905.

Uo.val Garrison Artillery 39.882
Koyal Engineers "7.736
Infantry 184,627
Koyal .\rmy Medical Corps 3.417
Bearer Companies 1 .^39

.Motor Volunteer Corps 1 47

Total 247.648

Permanent Staff 2.023

Honorable Artillery Company 483

Service in the Volunteers is voluntary ; a

specitk'd number of drills must be performed
by each man— 30 drills in his first year, 10 in

subsequent years. A large proportion of the

force attend camp for a week or a fortnight

each year.

The origin of the force is remarkable, it

w-as raised in 1859 wlicn the nation was alarmed
by threats of invasion by the French under Na-
poleon the Third. It was recognized tliat tlie

Fleet was insufficient and ill-equipped, and tliat

the British Army compared with that of France
was a negligible quantity. The country was
thoroughly alarmed, a number of patriotic and
energetic men appealed to the manhood of the

nation to "volunteer" for military service to re-

sist the threatened invasion. The Government
approved and endorsed the appeal. There was
an immediate and adequate response ; corps

were formed throughout tlic length and breadth
of Great Britain, and the force thus created has
continued to attract the interest and command
the confidence of the public until the present

•day. Important changes have taken place in

its character and organization. On the whole
the changes have been in the direction of in-

creased efficiency. The Volunteer Force un-
doubtedly contains some of the best military

material in the United Kingdom. At the present

time it suffers somewhat from the lack of

trained officers, and from the absence of any
precise function in time of war. That if the

task of organizing the armed forces of the

United Kingdom in the most effective manner
were now to be undertaken for the first time

the Volunteers would exist in their present
form is not probable. But, having been created

in the absence of any directing policy, they
nevertheless form an integral part of the na-
tional forces, too important to be disregarded
and of too great potential value to he omitted
from any scheme of organization for war upon
which the military authorities may decide, and
of which Parliament may approve.

Bibliography.— The literature dealing with
the British .Army in all its aspects is very vol-

uminous. The following works which bear upon
and illustrate the subjects referred to in the

preceding article may be consulted with ad-
vantage. Fortescue, 'A History of the I'ritisli

Army* (London) ; Scott, 'The British Army,
its Origin, Progress and Equipment' (Lon-
don) ; May, 'Imperial Defence' (London)

;

Ross, 'Representative Government and War';
Constable Wilkinson. 'The Brain of the .\rmy'
(Edinburgh) ; Arnold-Forster, 'The Army in

1906' (London) : 'The Journal of Royal United
Service Institution' (London).

Official Publications.—'The Army Annual
Act'; 'The Army Estimates' (annual);
'Army Orders'; '(General Annual Return of

the British Army'; 'Annual Report of the In-
spector of Recruiting'; 'King's Regulations
and Orders for the Army' ; 'The Militia and
Yeomanry Act'; 'Regulations for the Militia';
'The Reserve Forces Act'; 'The Reserve Force
and .Militia .\ct': 'Regulation.-; for tlic Volun-
teer Force' (1904) ; 'Report of the War Offices

Reconstruction Committee' (1905); 'Report of
the Royal Commission on the War in South
Africa' (The Elgin Commission).
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39 (a). Great Britain— England and
Europe. It is the purpose of these observa-

tions to explain, as clearly and as briefly as

possible, the policy of England in Europe as it

has been, as it is, and as, most probably, it will

be. In order to elucidate the problem, it is nec-

essary to look, in the tirst place, exckisivcly at

Europe, and then to turn our eyes to England.

For about five centuries after the fall of the

Roman Empire, that is, from the 5th up to the

opening of the nth century, there was one ab-

sorbing issue before Europe. That issue was
whctlier European civilization was to continue

to exist or not During that time the Moslems
on the South, tlie Danes, Swedes, Goths, and

Norwegians from the Cattegat, and eastward the

Slavs and Hungarians swarmed round the dis-

solving liinbs of Christendom, so that Christen-

dom hade fair to di.'^appcar. .Xs Baronius said,

"it was as if Christ slept in the vessel that bore

mankind." The loth century brought Europe
ne.arcst to destruction. But about the year 1000

an aliTiost magical change began to operate.

Invasion ceased. Europe was saved. Since tli.it

time external barbarism has often threatened,

but never with overwhelming force.

The next epoch of Europe has lasted from
the iith century up to our own day and is not

yet concluded. Europeans are busy finding a

solution for a problem which has haunted them

for eight centuries. That problem is the re-

organization of Europe after its almost complete

destruction by the barbarians. To the most

profound minds two ways of reconstructing

Europe have presented themselves. The first

was to amalgamate this small continent under
one suprctne authority, and to do what the states-

men of China and of America have achieved so

admirably for China and the United States.

Great prestige has attached to that solution be-

cause the Romans had carried it out to a large

extent already with fair political results. But

the solution has derived its fundamental au-
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thority from the fact that there is a certain

amount of reasonableness and utility in the idea

of having one sovereignty to control the penin-
sula which Europe is.

The chief exponents of this great idea can
easily be named. First, there was the mediaeval
Papacy which, springing up in the nth century,

claimed universal sovereignty as a right. As
Pope Gregory VII. said at that date, the Papacy
is the Master of Emperors. Then in the 13th

century, when the mediaeval Papacy had fallen,

the French monarchy made a similar attempt.
Mathew Pavis, Peter Dubois, and Jandun all

agreed that France was the new claimant to

universal power. Later Pope Urban, in 1382,

pointed out that "France desires the universal

monarchy of the world."
The next successor in the field was the House

of Hapsburg. That family fought for this idea

during two centuries, from the middle of the

15th to the middle of the 17th century. "Aus-
tria's mission is to rule the world," was their

motto, and their greatest prince was Charles V.
They came in course of time to rule both at

Vienna and at Madrid. The two branches of the
house were intertwined together. Together they
fell. The decline of the German branch was
registered by the peace of Westphalia in 1648,

and that of the Spanish branch by the peace of
the Pyrenees in 1659.

The next power which strove to raise from
the ground the broken sceptre of the Csesars was
France asain, under Louis XIV. Louis inaugu-
rated their policy in 1661. This dream of French
supremacy in Europe was consistently pursued
by France up to 1815. Its consummate exponent
was Napoleon, who claimed to be the heir of the
Cssars. In the summer of 1808 he attained the
nearest to his ambition wdien he told Talleyrand
that he was now "master of Europe."

After Napoleon had fallen in 1815, Russia
succeeded to his aspirations. In 1812 she had
extinguished the ambitions of Napoleon in the
Russian snow. The last two centuries had been
a route march for her, East as well as West,
South as well as North. Her day had come she
thought. But that is not so certain. The
Crimean War showed her to be not so strong
as she imagined, and since that date, Germany,
under Prince Bismark, has arisen to dispute the
title. Michelet once described Germany as the
India of Europe, vast, vague and unsettled. All
that was ended by the man of blood and iron.

We will not pronounce whether European
supremacy rests at tliis moment with Russia, at
the head of the Dual Alliance, or with Germany
at the head of the Triple Alliance. Probably it

inclines toward Germany. However that may
be, the struggle for the supremacy lies at pres-
ent between these two powerful champions. Of
the two, Germany appears to claim it with more
zest and resolution.

But in spite of all these constantly renewed
ambitions to grip the supremacy of Europe, all

aspirants to supreme dominion have failed. No
one has been strong enough to reconstitute the
empire of Rome. What force has thwarted this

consummation ? It is the force of nationality.
The issue before Europe has been the issue be-
tween despotism and freedom. Freedom has
won. Europe has chosen to organize herself

into a number of mutually independent nations,

some 20 in number, rather than to place herself

in subjection to one supreme authority, whether
of Pope or of Emperor.

1 he definite appearance of the national spirit,

and therefore of nations, may be dated from the
13th century. At that time a whole cluster of
young nations appeared on the hoiizon, like a
group of islands, Hawaiian or Philippine, des-
cried far out at sea. Some were powerful, such
as France, or insignificant, such as Austria ; some
monarchial, such as Castile, or republican, such
as Florence; some Slavonic, such as Poland, or
Romance, such as Aragon; or Teutonic, such as
Holland ; some dying like the Arelate, or full of
the germs of progress, like Brandenburg, or
precarious, like Hungary. What a bewildering
scene ! What an inextricable task to follow the
dance of these atoms for seven centuries up to
our own day, as they coalesce and disperse and
again amalgamate into the nations which we
know so well

!

Enough has been said to make quite plain
what the main history of European politics
really is. It consists of a conflict between two
theories of government embodied in men's pas-
sions. One theory proclaims the advantage of
unity under one authority. The other theory
announces the goodliness of nationality of free-
dom, of a Europe split into many independent
sovereignties. Since the nth century Europe
has been rent by this question. Wars innumera-
ble have been fought over it. Such has been the
fearful legacy of ambition left by the Caesars to

the barbarians.

Having now indicated the nature of the poli-

tics of Europe, let us turn to England, this

minute speck of an islet off the European coast.
What has been her policy as regards this con-
tinent? Japan, an island similarly situated, has
enjoyed an easy time, because China, on the
coast opposite, has been the most peaceable
neighbor in the world. But, as for us, we have
been faced by the most savage and quarrelsome
races, the scum of Asia, almost always at war.
Therefore, we have had perforce to take our
part. We have had imperatively to say whether
we should side with autocracy, as represented
by the Pope, by the Spanish Armada, by
Louis XIV., by Napoleon, by the Czar Nicholas,
and by Bismark ; or whether we should side with
the force of freedom ever ready to resist these
powers. It has been somewhat a hard choice.

We have often tried to shut our eyes and take
no part. We have sometimes taken the side of
power and authority, as James I. did in siding
with Spain, or as Charles II. did in siding with
France. But, on the whole, since the days of
\\'illiam the Conqueror we have sided with
freedom. For the liberties of Europe ever coin-
cide with the interests of England.

Our reason for siding with the liberties of
the Continent has been a practical business
reason. We know perfectly well that the day
of the amalgamation of Europe under one au-
thority is the day of our destruction. We are
not strong enough to maintain ourselves against
a whole hostile continent. We fell inevitably
before Rome, as soon as Rome had mastered the
West. It was only by the most strenuous ef-
fort that we saved ourselves from the latest heir
of the Csesars.— Napoleon. Hence it is that we
have opposed the Papacy, and Spain, and Louis
XIV., and Napoleon, and the Czar. Hence
to-day our profound an.xiety at the progress of
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German ambition toward Austria and toward
Holland, iicncc our love of the balance of

power in Europe which is a conception rooted

in our history, and was as familiar to Henry
VIII. and Wolsey as it is in our own hour to

any of our foreign ministers. Hence our in-

stinctive love of small states, of Holland and
Belgium and Portugal, and Switzerland, each of

which is a bar against autocracy and a pledge of

European freedom. Hence our "perlidiousness,"

that is, our aptitude ever to abandon the com-
pany of a too dominant star. Hence at this

moment our love of France whom we disliked

ever since the rise of Louis XIV., but whose
successive falls in 1815 and 1870 have brought
us at last to her side. Hence our profound and
fundamental indifference to European politics, so

long as no power is visibly in the ascendant

across the Channel. Hence, too, the predomi-
nant part which, in all the real crises of Euro-
pean history, England has played. Who but

they thwarted the Pope, and the Hapsburgs,
and Louis XIV., and Napoleon? Who but they

have proved the ultimate obstacle to Czars and
Kaisers ?

For Americans all this has a good deal of

significance. What is to be the policy of the

United States in Europe? The interests of the

United States in Europe are nothing like so

vital and immediate as those of England ; but

subject to that consideration, they run on
parallel lines. It can never be the interest of the

United States to be faced across the Atlantic

by an united and amalgamated Europe. For,

first, that would mean the conquest of England

;

and ne.Kt, the power thus organized would be a
menace to the greatness of the United States.

Just as the United States desires the open door
and the balance of power in the Far East, so,

and for the same reason, she needs a Europe in

which national freedom prevails, rather than a

Europe armed under one authority and dictat-

ress of the world. That consideration is not yet

materialized in the American mind. But the day
will come when it will be materialized and then

it will be seen that the identity of the European
policy of England and of the United States con-

stitute yet another link between the two na-

tions.

The future of Europe and of England's policy

in Europe remains to be considered. At first

sight it would seem that never before has the

principle of nationality, of freedom, been so

firmly established in Europe, or so much revered.

There seem so many nations, and all so strong.

The project of universal dominion would at first

sight appear hopeless. Where Napoleon failed,

is it likely that anyone can succeed? If all this

be so, then England may rest at peace as regards
Europe and devote herself wholly to her duties

oversea. Is it so? It is not so. The old prob-

lem of eight centuries is still with us, and still

must regulate our policy.

First, though nationality has won, Europe is

paying a fearful price for this victory. The na-

tions have had to arm to the teeth. They are
groaning under their armaments, necessitated

by the ambitions still glowing in the soil of our
volcanic continent. Hence, on all sides, there is

observable beneath the surface a profound re-

action against nationality. Those who thus re-

act are called Socialists. Socialism is the re-

action against nationality. It proclaims the

brotherhood of man, the disarmament of na-
tions, the unification of labor, and universal
peace. The socialist is not a patriot of France,
or Germany, or Italy. He is, or thinks he is, a
patriot of the world. Such men are the precise
stuff of which revolutions are made. They beat
down the barriers of Nations. But in so doing
they commit a revolutionary act, and clear the
ground not for a iMirabeau, but for a Napoleon.
This is the foremost danger of which England
lias to beware in Europe.

Let me put the same fact in a somewhat dif-

ferent light. The pace in Europe is terrific at

the present time. The stress of rivalry in arma-
ments is too much for some nations to bear. A
progressive nation like Germany can hold out
longer than a stationary nation like France, or
than an undeveloped nation like Russia, or than
a disorganized nation like Austria. Here are

the seeds of a European cataclysm. Some na-
tion, fainting in the race for life, may become
the footstool of its neighbors and in a moment
the balance of power may be upset. Then again
will come the call for the power of England.

Against this bad outlook there are two
powerful considerations to be set. Socialism, if

guided by statesmanship, may, in its detestation
of armaments and their evil consequences,
achieve a great good. The nations may be in-

duced to draw back in time from their insensate
haste to arm. Perhaps the hour of mutual limi-

tation of fleets and armies is nearer than may be
supposed. For if things go on in Europe with-
out check as they arc now going, men will come
to loathe nationality as much as they once came
to loathe feudalism. They will tear up its title

deeds even as they tore up those of the barons.

But it is quite likely that nationality will not
thus perish, and that suicide is not to be the
sole end of Europe. To arrive at some such
happy solution should be a part of our policy in

Europe, for. indeed, upon its achievement our
ultimate safety depends.

There is a second consideration, pointing the
same way. Most of the great nations of Europe
and several of the small ones have acquired
empire over sea. These empires are inhabited

by alien races who, as time goes on, will be
found to grow more and more impatient of their

foreign masters. Even were it otherwise, and
even were the natives to be forever docile and
obedient, here is a vast and adequate scope for
the energies of Europe which would be thus far
better occupied than in the domestic broils which
occupied Holy Roman Emperors and most
Christian Kings. Besides, the whole wide world
east and west, in regions never known by
Cxsar, will laugh us out of court for wrangling
over the legacy of the C?esars, now that it is

grown so small by comparison. Thus perhaps
the new world is solving, slowly but eflfectually,

by distracting our attention to greater issues,

the problem of how we Europeans can live to-

gether in amity, and how nations may combine
peace with freedom. Thus nations will continue

to exist and will justify the policy of England
in defending them. For humanity, divided by
reason of its very greatness, will not soon find

its unity once more.
George Peel.

Author of 'The Enemies of England''; ^Thf
Friends of England' ; etc.
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39 (b). Great Britain— Foreign Policy in
India. In writing about India one is too apt
to presuppose a certain amount of knowledge
of the historical, geographical and ethnograph-
ical facts of that vast continent, but in the space
allotted to this article a large presumption of

familiarity with the main circumstances of the
British occupation of India is inevitable. There
is no time for even a brief sketch of the marvel-
lous story of the British wooing and winning
of the great peninsula, which contains nearly
one-fifth of the human race. A glance at the
map of India will show that others also w-ooed,
but did not win, and will indicate that all paid
their addresses at three important points on the
long coast line, so singularly lacking in harbors.
Near Bombay on the West, the Portuguese
still hold the beautiful land of Goa : near Mad-
ras on the East, the French retain Pondicherry,
and up the Hooghly river above Calcutta, the
tri-color still flies over the little settlement of
Chandernagore. Dutch and Danes no longer
have settlements in India, but these, too, have
left their traces. From Madras, Bombay and
Calcutta— isolated and unconscious— strenu-
ous traders generated the force, which was in

the course of time to create and consolidate one
of the most remarkable Empires which the
world has ever seen.

There is no time to dwell on the romantic
deeds of Clive and Warren Hastings, nor to

second the achievements of the various Gov-
ernor-Generals, who seemed compelled, in spite

of themselves, and in spite of their merchant-
masters in London Cit>-, to advance and advance.
Warren Hastings, Lord Wellesley and Lord
Dalhousie were the great builders of the huge
fabric, known as British India.

Another glance at the map will show that
only three-fifths of the Indian continent are

colored red. The remaining two-fifths belong
to the Indian Princes and are not British terri-

tory. If the policy so keenly followed by Lord
Dalhousie had not been arrested by the convul-
sion, known as the Indian Mutiny, it is possible

that a considerable portion of the territory now
belonging to the Indian Feudatories would have
passed by lapse or other causes into British

possession. But happily by the wise grant of the
right of adoption to the Indian Princes the
danger of further annexation disappeared. It

will be noticed, if reference again be made to

the map of India, that the territories of the
Indian Princes are w-idelj' scattered. There
are large countries belonging to Princes, such
as the Nizam of Hyderabad and the Maharaja
of Mysore in the South, and there are vast areas
held by groups of chiefs such as the congeries
of states known as central India ; where the
great Mahratta dynasties hold sway — Rajput-
ana where the Rajput Princes rule, and the
large tract in the Punjab where the Sikh states

lie. It is difficult to define the exact relation of
the Indian Princes to the crown, but the King
of England and Emperor of India may in a
sense be styled a "Ruler of Princes." The ties

which bind the Indian Princes to the British

crown have been described by Lord Curzon:
"They are peculiar and significant, and, so

far as I know, they have no parallel in any
other country of the world. The political system
of India is neither Feudalism nor Federation;

it is contained in no constitution; it does not
always rest on a treaty- and it bears no resem-
blance to a league. It represents a series of
relationships that have grown up between the
Crown and the Indian Princes under widely
differing historical conditions but w-hich in proc-
ess of time have gradually conformed to a
single tj'pe. The sovereignty of the Crown is

everj-whcre iinchallcnged. It has itself laid
down the limitations of its own prerogative.
Conversely, the duties and the service of the
states are implicitly recognized, and as a rule,
faithfully discharged."

With Lord Dalhousie passed away the
policy, and, indeed, the necessity for annexation.
The conquest of Upper Burmah, postponed by
him and carried out by Lord Dufferin, was un-
der the circumstances unavoidable. There have
also been changes in Baluchistan of a political
rather than a territorial nature. But with these
exceptions, India, from the time when it passed
out of the hands of the company of merchants
into the keeping of the Crown,' has remained
content with the frontiers which nature had
suggested and Lord Dalhousie had secured.
They are good frontiers, and enable a compara-
tively small force of some 230,000 men to keep
the peace, internal and external, of some
300.000,000 people. India has been likened to
a "fortress with the vast moat of the sea on
two of her faces and with mountains for her
walls on the remainder." For the Hindus the
"black water," as they call the ocean, was pro-
tection enough until the navies came out of the
west, while to the north stood the stupendous
mountains of the Himalaya. But to the north-
west, the frontier, difficult and dangerous though
it was, admits of passage, and through the de-
files which occur in the marches between Pe-
shawar and Quetta the waves of invasion have
often found their way. And so long as Great
Britain holds command of the sea, it is only
through the northwestern frontier that India
can be threatened.

Since 1857, the year of the Indian Mutinv,
the chief preoccupation of the Viceroys has
been the internal development of the vast and
varied continent, split up into so many distinct
countries and peopled by races of extraordinary
diversity. The terms "India" and "Indian" are
too often used with most misleading results, and
it would be as safe to predicate anything of
"India" and the "Indians" on .any subject rang-
ing from politics to weather, as it would be to
generalize on Europe and the Europeans. The
only thing in India wl.ich is the same and uni-
versal_ is the system of Government, and many
are of opinion tliat in this sameness and uni-
formity- there is danger. But uniformity on the
whole tends to efficiency and is economical, and
since India passed under the direct control of
the Crown the exigencies of finances have ren-
dered strict economy essential. It would be dif-
ficult to find any part of the w-orld, where gov-
ernment is carried on so Cheaply as in India.
Some 1,000 officers of the Indian Civil Service
manage the affairs of some 230.coo.ooo people in
British India, and have occasionally an indirect
influence on the welfare of the remaining
70.000.000 who live in the territories of the
Indian Princes. British India is divided into
large administrative areas known as Districts,
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and in the whole world there is no such work
as that of the District Officer. Often isolated

from liis countrymen he toils day and night for

the people committed to his charge. They look

to him for everything and in tlieir own language
he is their Mabap— their Mother and Father.

His one idea is that they should not be harassed
or worried whether it be by tyrannous neigh-

bors, by exacting underlings, or by an over-

ixalous Government. He is usually conservative
in his views, and his one hope is the hope of

his clients that tlie rain shall fall in due season,

and tliat there shall be a bumper harvest. The
District Officer at his best is rarely seen except
by the people away in the villages. Viceroys
and distinguished travellers cannot see him at

his real work, but for all that they quickly
learn that the good Government of India ulti-

mately depends on the good District Officer.

Perliaps the best critics of English administration
in India are the French, and they have borne
generous testimony to the system, and wonder
at the fewness of the Civil servants. As it is

in the Civil Service, so it is in the other many
efficient departments of official work : the
British officers are few,* and their work and
responsibilities are enormous. It is due perhaps
to the responsible nature of the work that tlie

strenuous life prevails in spite of climate and
solitude.

Far away from the Districts, from the canals,

railways and forests, where men live their soli-

tary lives on salaries none too generous, there
is a military cantonment with a mixed Brigade
of British and Indian troops. Strong as may
be the District Officer, and unquestioned as may
be his autliority among the people, the knowl-
edge tli.it there are soldiers of tlie fair faces and
guns within a few hundred miles undoubtedly
acts as a sanction, and a steadying influence on
the unruly spirits and latent forces of disorder,
ready in every District to spring if there be the
least sign of weakness.

The Oriental respects most of the respectable
qualilies, but to him the great quality is strength.

And though we pride ourselves on justice,

though we labor to make the Indians more pros-
perous, though as trustees we spend India's
money on railways, irrigation, canals and educa-
tion, though we toil to remove all real griev-

ances, and tax our brains to defeat famine and
plague, it all goes for nothing unless there be
strength— power manifest and actual. There
is a word in use throughout India — Ikbal. If

the Ikbal of the Sirkar is good, that is if the
prestige of Government stands high, all is well.

But if it is shaken all the splendid structure

which the British have raised in India will also
be sorely shaken. It is the knowledge of this

prestige and its power, and tlic sense that it

must be inviolate, that brings anxiety and pause
to a Viceroy and his Government, when some
reform really touching the people or some mil-
itary operation to quell a turbulent clan on the
frontiers is under discussion. In India risks
must be run, but caution is the characteristic of
the Indian bureaucracy. It is this same knowl-
edge of prestige and of what is connoted by the

* The work of the Civil administration of India is carried
on bv 6.500 liritish, either broupht from abroad or recruited
in India, and by* 21,800 Indians. These figures leave out
all on lower pay than £,lo per annum.

loss of it, which has hitherto made for conti-
nuity of policy, and has kept India out of tlie

arena of party strife in England. For, once be-
little a Viceroy, a Lieutenant Governor, or even
a District Officer, and a blow is struck at au-
thority which reverberates through the aston-
ished minds of millions. Authority, power,
prestige are all summed up in the word Ikbal.

That is the word on which the astonishing mir-
acle— the rule of 300,000,000 by a mere handful
of men — rests. Justice, benevolence, an almost
missionary zeal to improve the condition of the

people are mere incidental attributes.

It is a commonplace to say that the average
Englishman knows nothing of India and its

problems, and it is rare to find a man who can
visualize the Indian people unless he has visited

the East. The statesman with the poetic imagi-
nation and the literary gift may sometimes pro-
ject himself into the jungle of India religions,

tribes, castes, languages and customs, but the
Burkes, the Max Miillers, and the John Morleys
occur but seldom. .-Xnd yet no Government is

richer in official literature than the Government
of India. There are mines of information await-
ing the student, for every official is perforce a
writer of reports. There will shortly be pub-
lished a work known as the Gazetteer of India
which will give to the world the conditions and
vital statistics of the most remote parts of the
Continent. Every ten years there is published
the report of the Census of India, and a very
cursory reading of that most interesting work
will reveal tlie curious and complex charge
which devolves on the Viceroy and his Govern-
ment. The student will be staggered when he
learns the numlier of religions, languages, tribes

and castes which exist in India. He will rec-

ognize that India is a vast conglomeration of

innumerable differences. But he must see the

people before he can realize the gulf which lies

between the Sikh and Pathan, the Mahratta and
the Bengali. Lord Curzon explained it in hii

speech at the Guild-Hall in 1904: «\\'e have to

deal in India with races that are as different

from each other as the Esquimau is from the

Spaniard or the Irishman from the Turk ; with
creeds that range between the extreme points of
the barest animalism on the one hand and the
most exalted metaphysics on the other, and with
standards of life that cover the whole space
between barbarism and civilization."

It is no easy ta.sk to give equal justice to all

these varieties of the human race, but the task is

fairly faced, and the wise rule of religious tol-

erance, and the scrupulous respect which is

paid to Indian customs, make possible the Gov-
ernment of India. But though the differences

are great there are solvent forces at work which
may at no very distant date make for homo-
geneity in certain localities, and the close of one
century and the beginning of another seems by
some curious reason to be the signal for change.
Some few years ago it was the fashion to sup-
pose that the people of the two great religions

of India— the Hindus and the Mussulmans—
would never work in harmony. It was similarly

supposed that the manly races of the Punjab
would never co-operate with the unwarlikc peo-

ple of lower Bengal. Undoubtedly many nf the

propositions which used to be accepted without
challenge must be modified. Railways, travel in
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Europe, education and a free press have worked
important changes, and it is plain to the writer,

who has had opportunities of revisiting India
after periods of absence sufficiently long to en-

able him to notice changes, that the Govern-
ment of the future will have to reckon not with
an homogeneous India, but with an increasing

number of educated Indians scattered over the

continent who are groping after ideals. It will

be the problem of the Indian statesman to find

them these ideals, and to give them some safe

scope for their activities. The progressive In-

dian realizes that India depends on the British

connection. He wishes to take part in the Gov-
ernment of India, and to enable India to take
her place among the self-respecting nations of
the world. He points to Japan, and the defeat

of Russia and the .Anglo-Japanese alliance have
naturally caused a ferment in India. But the
progressive Indian— like the ordinary English-
man— will not grasp the radical point, that

there is no India and no nation of Indians. If

political power is to come to the educated
classes— the microscopic minority of the
millions, it muS'^ first come from small begin-
nings, from the village and the town. They can-
not jump at once into the control of an Empire.
The progressive Indian is, so far as he can be
judged by his conversation and his public

speeches, loyal to the Crown, but unfortunately
his organ — practically the whole of the native

press — is undoubtedly preaching sedition and
poisoning the mind of the rising generation
against the Government. With some honorable
exceptions, there is no sense of responsibility,

and still less of dignity in the native press, and
though the editors are in some cases merely
making believe and ploughing the sands, their

teaching tends to conflagration, and they must
know that they are playing with fire. Yet the

leaders of the progressive party would deplore
a conflagration, for they and theirs would be the
first to be overwhelmed. It needed no prophet
to point out as did Mountstuart Elpinstone years
ago that bureaucracy and a free press were in-

compatible, but the problems of finding the ideal

for the intellect of India must now be grappled
with and the good humored indifference of a
strong Government toward a virulent and hos-
tile press is no longer safe. This somewhat
lengthy but still incomplete preface to the
subject of my article, "Foreign Policy in

India" is necessary since it is impossible
to deal with the Foreign Policy of India
as a thing separate and apart from India.
Up to the end of the 19th century Indian
foreign policy was treated with great reti-

cence. There may have been some polic.v,

but it was known to few. But at the beginning
of the present century Lord Curzon, Viceroy of
India, who believed in taking the people into his
confidence, departed from the old-fashioned reti-

cence, and in several memorable speeches formu-
lated the problems of the defence of India. No
one was ever more qualified to expound these
problems. He had made tliem his life study,
and his intimate knowledge of the countries be-
yond the frontier, acquired by travel, coupled
with liis wonderful grasp of every detail of
Indian afl'airs, enabled him to co-ordinate iso-
Iated_ facts and events, and to establish India's
position on the board of British foreign policy.

He pointed out that up to the last 15 years the
foreign relations of India were practically con-
fined to her dealings with Afghanistan and to
the designs or movements of the great Power
beyond, and the foreign policy of India had little

to do with any other foreign nation. «Now all

tliat is cliangcd and events are passing which are
gradually drawing tjiis country, once so isolated
and remote, into the vortex of the world's policy,
and that will materially affect its future." Con-
solidation on the frontiers involved more direct
relations with the countries beyond, but more
than that. "Europe has waken up, and is

beginning to take a revived interest in Asia.
Russia with her vast territories, her great ambi-
tions, and her unarrested advance, has been the
pioneer m this movement, and with her or after
her have come her competitors, rivals and allies.

Thus, as all those foreigners arrive upon the
scene and push forward into the vacant spots,
we are slowly having a European situation re-
created in Asia, with the same figures upon the
stage. The great European Powers are also
becoming the great Asiatic Powers. Already
we have Great Britain, Russia, France, Ger-
many, and Turkey; and then, in place of all the
smaller European kingdoms, and principalities,

we have tlie Empires and States of the East.
Japan, China, Thibet, Siam, Afghanistan, Persia,— only a few of them strong and robust, the
majority containing the seeds of inevitable
decay. There lie in these events and in this

renewed contact or collision, as the case may
be, between the East and the West, omens of the
greatest significance to this country." Again,
"A land frontier 5.700 miles in length, peopled
by hundreds of different tribes, most of them
inured to religious fanaticism and hereditary
rapine,—-a single outbreak at a single point may
set entire sections of that frontier ablaze. Theii.
beyond it, we are brought into direct contact
wqtii the picturesque but perilous debility of
independent, or quasi-independent, Asiatic
States, some of them incurably diseased and
hastening to their fall; and behind them, again,
are the muffled figures of great European Pow-
ers, advancing nearer and nearer and sometimes
finding in these conditions temptations to action
that is not in strict accordance with the interests
which we are bound to defend."

But after all English foreign policy in India
is largely a matter of finance, for it must be
based on the contentment of the people. It can
be asserted with deliberation that the system of
taxation in India is fair and considerate, but
there are millions who live on a very slender
margin. In normal years when the rains are
favorable there is rude plenty in the land ; but
when the rain fails, and when, later, famine is

declared, the numbers who flock to the famine
camps are proof that among the poorer classes
there is little or no reserve. It is, therefore,

incumbent on the Viceroy— whose duty is to
keep India safe and contented— to ensure peace
on his long land frontier of 5.700 miles. He can
engage in no policy of adventure and he cannot
lightly undertake even a small expedition, for he
never knows whether a local disturbance may
not set the frontier in a blaze for Iiundreds of
miles. He has to consider the revenues and tlio

economic requirements of India, the policing of
the Provinces, and the obligatory garrisons, and
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he knows that if his calculations arc correct that

he has only a certain amount of force for the

extended defence of the Indian Empire. Those
fierce critics of Government— the editors of the

native press— who write at the safe harbors

where shots have not been fired for generations,

maintain that the military forces of India are

excessive, and they point with some justice to

the fact that during the war in South Africa

and the operations in China the garrison of India

was seriously depleted. It was a risk, but no
Viceroy can hesitate when the British Empire
calls, and the splendid conduct of the people and
Princes of India justified the confidence reposed

in them. Rut the army, judged l)y wliatever

standard,—by the size of the continent, by
the population, or by the trade and wealth
of India,— is none too large, and if opera-

tions of magnitude ever take place on
the Northwestern frontier, the forces which
can be spared from the obligatory garri-

sons will merely be able to hold on for a
limited period until reinforcements arrive from
over sea. The Army of India is composed
of British and native troops. Experience de-

mands that the proportion shall be one Britisli

soldier to two Indian sepoys, and that the artil-

lery shall be entirely British. The British soldier

m India is expensive, the Indian sepoy cheap,

perhaps the cheapest and for his pay the best

and most efficient soldier in the world. Life in

the army has hitherto appealed to the manly
tribes. It was an honorable career, it was pos-

sible to save, and there is a pension at the end
of the service. But the general rise in wages
throughout India, the comparatively speaking
iucrative employment which is offered in various
directions, and the certain chances presented by
agriculture in the canal colonies have somewhat
changed the prospects of service in the Army.
Simultaneously the great efforts which have
been made of late to obtain a high standard of

efficiency have diminished the amenities of tlie

sepoy's existence, and it is possible that the
difficulties of recruiting which beset the authori-
ties in England will ere long appear in a modi-
fied form in India. At any rate, in spite of the

fact that India is still, notwithstanding the

changes wrought by civilization, and the Pax
Brilaiiica, rich in man power, the sepoy will

become more expensive, and however menacing
the situation on the frontiers may be, it will be
difficult on India's present financial basis to

increase the standing army. There are, however,
other forces than those of the Regular Army in

India. On the frontier Lord Curzon, chiefly

from political reasons,— the policy of concilia-

tion instead of exasperation,— has offered to the

wild youth of tlie frontier service in Militia

Regiments, while many of the greater Princes
have voluntarily contributed highly trained

troops for the defence of the Empire. These
forces are trained by British officers, and have
won high praise on service. They are known as

the Imperial Service Troops, and are quite as

efficient as the regiments of the Regular Army.
But in spite of India's resources in man power,
in spite of the loyal co-operation of the great
Feudatories, the Indian Government cannot be
expected, single-handed, to provide for the de-
fence of what has been truly called the "strate-

gical frontier" of the British Empire. India

must look to Great Britain in times of supreme
danger, and in the matter of foreign policy
India is merely an agent of tlie British Gov-
ernment. "I'he Viceroy and his Government
are responsible as local agents for Indian ter-
ritory where it marches with Turkey, Russia,
China and France, for the Persian Gulf, and
for relations witli Afghanistan. The ideal is

that the glacis of the fortress should be steril-
ized or neutralized, but with European powers
pushing East, and with decaying and moribund
-Asiatic States as our neighbors, this ideal wili
not be realized save by armed preparation and
a resolute front. Opinions differ as to the pol-
icy on the Northwestern frontier. The scien-
tific soldier is in favor of daring measures and
would occupy advanced posts in Afghanistan
to check a Russian invasion, and apart from
military consideration there is an o))ligation
to defend the .•\niir of Kabul from attack, and
there is the belief that the advance of Russia
to the near neighborhood of India would in-
jure the prestige of Government in the eyes of
the Indians. Against this policy is the awk-
ward fact tliat as things are at present the ad-
vance of British troops into .Afghanistan would
be regarded with hostility by tlie subjects of
our ally, tlie Amir, and that it would be the
signal for the rising of the independent tribes
who hold the hills between India and Afghan-
istan. But above all is the question whether
the Army of India is fitted, cither by its size

or its nature, to undertake protracted cam-
paigns at great distances from the present fron-
tier. It is always difficult for men who have
been brought up in a school of great tradition
to abandon the faith, and among the traditions
which have made this splendid Indian Empire
have been courage, a belief in the British mis-
sion in the East, and undaunted advance. For
generations .Afghanistan has been a will-o'-the-
wisp, and for the purpose of keeping that mis-
erable abode of robbers from extinction, we
have spent blood and money and are still spend-
ing money with very little return. Few would
like to throw up the .Afghan policy, yet few
are satisfied with it. The abandonment of our
relations with the Amir of Kabul would mean
the absorption of Afghanistan by Russia. Her
railways have reached the Afglian frontiers and
she can penetrate more easily than England
can. But the policy of sterilizing the glacis
does not end with Af.ghanistan, or Thibet, where
the policy was recently applied. We have
to consider Persia and Seistan, and later there
may be a dangerous glacis to be provided for
at the head of the Persian Gulf. Where is it

all to end? Nature has indicated a very re-

spectable frontier— our present frontier. No
frontier is now impregnalile, but with railways
and ample supplies, with mililary works, and
an army well fed and unexhausted by marches
through hostile country, the existing Indian
frontier would serve. While there is no ques-
tion of the enormous importance of prestige in

India, the advance of a European force to the

frontiers of India would perhaps not weaken
our prestige as much as a protracted and un-
certain campaign out in the treacherous moun-
tains of Afghanistan.

Bibliography.—Of the two important sec-

tions of the Indian frontier we hear less of the
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Burman borders than we do of the Northwest-
ern frontier. India marches with China (Yun-
nan) on the Northeast, with Siam on the
Southeast. For about loo miles between the

point where the Anglo-China boundary ends,

and the Anglo-Siamese boundary begins, the

British border along the Mekong river touches
French Indo-China. The Government of India
has relations with the local authorities of these

three Governments.

The boundary with China was settled by the

conventions of 1894 and 1897 from the Mekong
river in the South to latitude 25-40° n., and
the greater part has since been demarcated.

The ?kIekong boundary with French Indo-
China was settled by the Anglo-French conven-
tion of 1896. X'orth of latitude 25-40" we have
always claimed that the basins of the Irrawaddy
belongs to Burma and that the boundary with
China up to the confines of Thibet should be

the watershed between the Irrawaddy and the

Salween. And this northern part of Burma
from the watershed to the borders of Assam
is inhabited by wild Kachin tribes, British re-

lations with whom, outside of administrative

territory, is managed by the Indian Government
through the local government. So also with

the semi-independent tribes—Chins and Lushais,

who inhabit the hilly tracks between Burma
and Assam, and Chittagong. .Among works
which contain information regarding the fron-

tiers of Burma may be mentioned : John Nis-

bet, 'Burma Under British Rule and Before' ;

Shway Yoe (Sir G. Scott), 'Burma as It Was,
as It Is, and as It Will Be,> and 'The Burman,
His Life and Notions' ; Sir .Arthur Phayre,

'History of Burma' ; A. R. Colquhun, 'Among
the Shans' ; E. G. Harmer, 'The Story of Bur-

ma' ('Stories of the Empire Series').

The literature on the Northwestern frontier

of India is large and increasing. The follow-

ing books may be consulted : R. I. Bruce, 'The
Forward Policy and Its Results' ; Valentine
Chirol, 'The Middle Eastern Question'; Lord
Curzon, 'Russia in Central Asia,' 'Persia and
the Persian Question,' 'The Pamirs and the

Sources of the Oxus ' ; Wm. K. Daly, ' Eight
Years Among the Afghans' ; Sir Herbert Ed-
wardes, '.A. Year on the Punjab frontier' ; Dr.

Gray, 'My Residence at the Court of the

Amir' ; Colonel Sir T. Holdich, 'The Indian
Border-land'

; A. H. Keane, '.\sia' ; H. Lans-
dell, 'Russia in Central .\sia' ; O. Olafsen,

'Through the L'nknown Pamirs' ; Sir Henry
Rawlinson, 'England and Russia in the East' ;

F. M. Lord Roberts, 'Forty-One Years in In-

dia'; Ear! of Ronaldshay, 'Sport and Politics

Under an Eastern Sky,' and 'On the Outskirts

of Empire in Asia' ; M. M. Shoemaker, 'The
Heart of the Orient' ; F. H. Skrine and E. D.
Ross, 'The Heart of Asia' ; Sultan ^lahomed
Khan, 'Laws and Constitution of .Afghanistan.'

and 'The Life of .Abdul Rahman. .Amir of

Afghanistan'; A. C. Yale, 'England and Rus-
sia Face to Face' ; C. E. Yate, 'Kurasan and
Seistan,' and 'Northern .Afghanistan.'

\\'.\LTER Roper Lawrence.
Formerly Private Secretary to Lord Curcon of

Kidleston, Viceroy of India; and Head of
the Staff of the Prince of JVales during
his Indian tour.
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40. Great Britain— The Free Trade
Movement. Introduction.— I desire to put
shortly before the American people why the
British are Free Traders, and why they hold
it vital to their interests to maintain Free
'I'rade. Before considering their reasons for

favoring such a policy, it is necessary to ask
what an Englishman means by Free Trade. He
does not, of course, mean that the government
ought never to take any toll from traders or lay

any ta.xation whatever upon imported goods.
In a modern state it would be absolutely im-
possible to support any such contention. The
enormous revenues which have to be raised to

carry on the work of government make indirect

taxation an absolute necessity. The principle

upon which the British Free Trader insists is

that any tariff imposed upon goods entering
his country shall be imposed for revenue pur-

poses onl}'. That he holds is the sole object

which the Government must entertain in levy-

ing its customs. But it follows from this that

duties ought not to be levied at the ports on
goods produced abroad which are also pro-

duced in England. To levy such duties en-

courages the consumer to buy the home and un-
ta.xed goods rather than the foreign and taxed
goods, and so diminishes the yield of the ta.K.

Needless to say. this principle is not adopted
out of any hostility to home-made products, or
from any desire to favor the foreigner. If he
thought he could do so without injury to him-
self, without loss of revenue or without dimin-
ishiiig trade generally, the Englishman would of

course prefer that the goods made by his fellow

citizens should sell better than those made by
foreigners. One of his objections to protective

duties (that is, to import duties on articles

which are also made at home) is that such
duties are not good "drawing" taxes. Unless
the State levies excise duties equal in amount to

the customs duties, and such excise duties can
only be levied prolitably in a few instances, the
home manufactured goods which escape taxa-
tion are, speaking in a strictly fiscal sense, de-

frauding the revenue. In other words, what
ought to go into the public purse is going into

the pockets of the protected manufacturers.
The more efficiently a ta.x protects, the worse
tax it is for the purpose of filling the treasury
— the true purpose of all taxation. It is then,

in the opinion of English Free Traders, neither

wise nor in the true interests of the State to

interfere with the course of trade on any other

£round than that of producing revenue.

The Economic Argument.— It must ne.\t be
explained that the Englishman objects to inter-

ference with the course of trade, not out of any
pedantic feeling in regard to the abstract

"rights" of the trading part of the community,
but because he believes that such interference

must involve economic waste and so cause ma-
terial loss to the nation. He believes that to

forbid or interfere with exchanges between man
and man always results in a diminution of

national wealth. The Englishman adopts, and
has adopted during the past 50 years and more,

the principle that all exchanges are and must
be a mutual benefit. They are transactions

which are twice blest. They bless him that

buys as well as him that sells, and benefit the

man who exchanges gold for corn as much as

L
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the man wlio gives corn for gold, llcncc it has

become an essential, nay, an almost instinctive,

belief on the part of the great majority of Eng-

lishmen that it is to their interest to stimulate

and encourage exchanges in every possible way.

They hold that to reduce the volume of ex-

changes must necessarily cause v.'aste. But
Government interference with trade by means
of customs duties is bound to reduce tlie num-
ber of exchanges. Therefore they will only

allow that interference in obedience to the im-

perative needs of the treasury. They realize

tliat foreign exchanges benefit the individuals of

a nation, and so the nation, quite as much as

home exchanges, and feel that as long as ex-

changes are being made freely and are increas-

ing, that there can be nothing wrong, at any
rate in the commercial condition of a nation.

Only allow free commercial intercourse, free

buying and free selling and free access to the

ports of a country, and its trade, and so its

prosperity, will take care of itself. To allow

the maximum of exchanges is to increase the

wealth of a nation. To prevent or lessen ex-

changes is to w-aste its wealth.

The "Bleeding to Death'' Hypothesis.—
Further, English Free Traders hold that there

is no necessity to be anxious as to whether the

imports into a country are greater in value than

the exports out of it. They hold that the rela-

tions between the imports and exports must
necessarily adjust and equalize themselves.

Human nature, they contend, has passed an or-

dinance to the effect that "he that will not buy,

neither shall he sell." Thus, instead of fearing

that imports, even of goods which can be made
in England, will reduce the amount of labor,

and so injure home trade, they regard all im-

ports into Britain as orders for Britisli goods to

be produced and paid in exchange for those im-
ports. Imports are physical orders for goods,

and so for the labor that is employed to make
the goods. And they have this advantage : the

payment arrives with the order.

At one time the British public, it must be

admitted, was not so confident as it is now in

regard to the propositions just set forth. The
opponents of Free Trade declared that English-

men were living in a fool's paradise when they

supposed that trade could look after itself, and
that imports and exports must really be balanc-

ing though the statistics seemed to show that

many millions' worth more goods came into

England every year than went out of it. No-
body, they argued, will give something for

nothing, and therefore if your imnorts exceed
your exports by, say, a hundred millions a year,

you must be paying the difference in some way
or other. "There is only one way in which you
can be paying it," ran the argument, "and that

is by sending away the capital accumulated in

years of better trade. In fact you are living on
your capital and bleeding to death. Because you
have been very rich in the past, the process may
take a long time to work out, but some day you
will find that you have no more blood left in

j'our veins, and that you have reached the point

of economic extinction." That line of argument
was first used in the "Fair Trade" ai^ifation in

the years 1882-1885, and was revived some three

years ago. The simplest answer is found in the

fact that if exchanges do not balance and if

the British people have been in truth living

on their capiial and bleeding to death, they

ought by now to be a trebly ruined nation. In
the course of the last 25 years imports have
apparently been so much in excess of exports
that the loss in that period must have been
nearly £2,000,000,000 of capital. But it is notori-

ous that we have suffered no such loss. Though
statistics as regards the accumulation of capital,

both in home and foreign investments, are by no
means complete or satisfactory, it is manifest

that instead of bleeding to death the nation has

become more, not less, full blooded from the

capitalist point of view and that the total capital,

instead of diminishing, has vastly increased in

the course of the last quarter of a century.

Instead of having i2,ooo,ooo.oco less capital, we
have many hundreds of millions more and are

a very much richer people. In other words,

experience has shown that the bleeding to death

theory will not bear examination, and that

whether on other grounds or not protection

may be a good thing, free trade is certainly not

driving Britain to bankruptcy or reducing her

capital resources. In fact, regarded as a means
for increasing and maintaining the material

wealth of the nation. Free Trade must be ad-

mitted to hold the field.

The Imperial Argument.— Though there_ is

no doubt a great deal of difference of opinion

in regard to the best way in which to mainta-n

and develop the British Empire, the nation is

virtuallv unanimous on one point. It is for the

Ixncfit— moral, political and economic—-of the

peoples who compose it that the British Empire

shall be maintained. It is asserted on the Pro-

tectionist side, however, that tlie Empire cannot

be maintained under a Free Trade system, and

that unless that system is changed the Empire

will fall. That argument has hitherto not rnadc

anv impression upon the masses of the British

people. Instead of accepting the formula "No
Preference, no Empire" they are much more

inclined to accept the opposite dictum. "Xo Free

Trade, no Empire" and to hold the opinion that

the Empire as it exists to-day is the gift of

Free Trade. Up to 60 years ago there was a

svstcm of preferential trade within the Empire

almost exactly like that which it is now pro-

posed to re-establish. On the one hand the

British Colonies were required to give a pref-

erence to British manufactured goods and to

supplv their needs in the British market, and

on the other, the British people gave a very

large advantage to the products of the various

parts of the British Empire in their markets.

Yet, strange as it may seem, the result of these

attempts to interfere with exchanges on political

grounds did not produce a sense of loyalty

in the inhabitants of the Colonies or of good

feeling toward the scattered parts of the

Empire in the United Kingdom. The epoch of

Colonial preference was the epoch in which

there grew up in England a school of thought

and a political party which ' believed that the

connection between the outlying parts of the

Empire and the United Kingdom was injurious

to both and that it would be to her advantage

if Britain got rid of her Colonies and depen-

dencies as rapidly as possible. Even so im-

perialistic a statesman as Lord Beaconsfield was

affected bv these views in middle life. He
actually described the Colonies as "millstones

round our neck" and looked forward to the time
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when they would all be independent. The
abolition of Colonial preference and the adoption
of the principle of "tariff for revenue only" may
be said to have been accomplished by the end of
the first half of the 19th century. It was after

1850 and so in the Free Trade epoch that the
strong sentiment in regard to the Empire now
existing, both in the Colonies and at home grew
up. No one now looks forward, as men con-
stantly looked forward during the preferential
epoch, to the time when the Colonies would
one by one leave the Empire. This being so,

many of the most far-seeing and the most
steadfast Imperialists in England regard Free
Trade as essential to the maintenance of the
Empire.

A further argument for Free Trade as an
essential condition of empire is to be found in

the fact that from the strategic and military
point of view the Empire rests upon sea power,
and that sea power in the true sense cannot be
possessed by a nation which does not also pos-
sess supremacy or something approaching
supremacy in the matter of its mercantile
marine. A great national navy depends upon a
great commercial navy. But a commercial navy
cannot exist without Free Trade. It is the
nations which encourage all who have anything
to sell to come freely to their ports and sell it

there without let or hindrance, which most
easily develop a large mercantile marine.
Britain stands first in the world of shipping,
not because she has better resources for ship-
building, and not because her population is by
nature more inclined to sea-faring than others,

but because she is a Free Trade nation. English-
men feel that if they are to keep their empire
they must remain a great shipping power, and
to be a great shipping power they must main-
tain Free Trade.

Monopoly and Corruption.— There are two
other factors which operate to make Englishmen
maintain their present fiscal system. The first

is the dread of monopoly which is to be found
in the British democracy. They are intensely
suspicious of anything in the nature of Trusts
or Combines, or of allowing any body of com-
mercial men to be in a position in which they
can say "You must either buy the goods we
make, or accept the services which we offer, or
go without." Dreading intensely the creation of
monopolies, they cling to Free Trade, for they
realize that it is almost impossible to establish

a complete monopoly under their present sys-

tem. As long as the doors are open, and the
traders of every nation in the world are allowed
to send what they will to Britain and dispose

of it there freely, the task of creating a monop-
oly in any of the essential needs of mankind is

almost impossible of accomplishment. Another
reason which weighs not less strongly with the
British nation is the dread of political corrup-
tion. Rightly or wrongly they believe that there
is always a danger under Protection of corrup-
tion entering political life. If vast fortunes

can be made by the addition of a word or two
to the schedule of a tariff bill, they argue that
people will take too fierce an interest in politics

and that the desire to get those words inserted

or to keep them there after insertion will de-

flect men's minds from what should be their

true concern in dealing with public affairs,

—

the good of the nation as a whole. Politics, in
a word, under Protection, become too personal.
The British people do not want any man to
find himself in the position of saying "I can't
listen to what you say about the interests of the
people. All I know is that if the words in the
tariff Act which protect the industry in which
I work, or in which my money is invested, do
not remain in that Act, my wife and childrea
may come to starvation. Therefore I mean to
work with anybody or any party which will
give me the assurance that my livelihood shall
not be placed in danger. I am a man and the-

father of a family first of all." It must not be^

inferred that the British people consider that a
proper regard for national interests can never
be found in protectionist states. The history of
America shows that in spite of the dangers to
which I have alluded, plenty of unselfish
patriotism is to be found in countries where
protection prevails. The fact, however, remains
that the British people do dread very greatly
the introduction of protectionist conditions into
their political life. Further, they dread the
direct corruption of the Legislature by the great
commercial interests. They may trust their-

Members of Parliament in the abstract but they-
do not wish to see them exposed to the tempta-
tions which unquestionably exist when enor-
mous pecuniary interests depend upon the main--
tenance of a Protectionist tariff. If once a.

Legislature becomes corrupt, the chief safe-
guards of liberty are destroyed. Hence, the
British democracy feel that with the mainte-
nance of Free Trade is bound up a great deal
of what they value most in the political system
under which they live. See Gre.\t Brit.mx —
The British Tariff Movement.

General Conclusions.— To sum up, the Brit-
ish people have established the policy of Free-
Trade and wish to maintain it on the following:
grounds: (i) They believe that the abandon-
ment of Free Trade would cause economic waste
and so tend to national impoverishment. (2)
They believe that Free Trade secures the Em-
pire of which they are so proud, and also gives
them that naval strength upon which in the last

resort that Empire rests. (3) They believe that
Free Trade prevents the growth and spread of
political corruption,— the chief danger of modern
democracies.

Bibliography.— The main outlines of the
early free trade movement can be found in gen-
eral histories, such as 'The growth of English
Industry and Commerce,' vol. II, by \V. Cun-
ningham; "History of British Commerce,' by-

Leon Levi. But the real relation of the move-
ment to English life and progress is best seen
in the speeches of the politicians mainly-
responsible for the carrying out of ideas into
practice. There is ample material of this kind
in the "Speeches* of W. Huskisson (1831"): of
Sir Robert Peel (1853): in the "Free Trade
Speeches' of Charles Villiers (1883); in the
"Life and Speeches of John Bright.' by G. B.
Smith (iSSl); and in the "LiVe of Richard
Cobden,' by J. Morley (1881); the "History of
the Anti-Corn-Law League,' by H. Prentice
(1853), and the "History of tlie Free Trade
Movement in England,' by A. Mongredien, also
contain much information as to the earlier-

period.
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The revival of interest in the question in tlie

early eighties, the controversy as to the results

of English policy and the influence of the

example of foreign countries, are illustrated in

"Free Trade and Protection,' by II. Fawcett
(1878): and 'Free Trade v. Fair Trade.' by
Sir T. Farrcr (1885) ; "The Free Trade Move-
ment and its Results.' by G. Armitage-Smilh
,(1903); "Elements of the Fiscal Problem,' by
L. G, Chiozza Morey (1903); 'The Tariff

Problem,' by \V. J. Ashley (1903); "The Rise

and Decline of the I'rce Trade Movement,*
by \V. Cunningham (1903"); "The Return to

Protection,' by W. Smart (1903); represent

from various points of view, the reviewed con-

troversy of the present day. An interesting

general view by a disinterested observer is

given in C. J. Fachs' "The Trade Policy of
Great Britain and her Colonics,' translated by
H. M. Archibald (1905).

John St. Loe Strachey,
Editor of ^The S/'cctator.''

41. Great Britain— The British Tariff

Movement: Its Origin, Theory and Pros-
pects. "'For more penetrating observers,"

writes Dr. Schulze-Galvernitz in the latest and
ablest study of the British economic situation,

"the overwhelming success of the Liberals in

the elections of January 1906, was less sur-

prising tlian the numljer of votes given against

Free Trade." This is the verdict of the search-

ing and candid writer whose prepossessions are

all in favor of Free Trade. The remark shows
a genuine anatomical knowledge of British

politics and may be commended to Americans
who wish to penetrate surface impressions on
this subject and desire to grasp the underlying

facts. My purpose, so far as the brief space

permits, is to state the facts, to explain their

causes, and to indicate what seems to be their

tendency.
The main fact is that England has ceased

to be a solidly Free Trade nation, though pos-

sessing at the present moment a Free Trade
majority of an insecure character. The state

of Parliamentary representation does not truly

reflect the balance of national opinion. In
England and in the United States a small ma-
jority of the nation may secure a dispropor-
tionate power in the Legislature. Any party
which could obtain a one per cent plurality

everywhere would obtain an absolute monopoly
of representation, although it had secured only
a little more than half the votes. Thus, as a
result of the recent General Election, the

L'nionists, or Fiscal Reformers, vi'ere reduced
in the House of Commons to an unprecedented
minority. In Great Britain they secured less

than a quarter of the seats; but the important
point is that they obtained nearly 44 per cent

of the National vote. The balance of opinion
disclosed at the polls may be ;hown in round
numbers as follows

:

BRITISH NATIONAL VOTING JANUARY, I906.

Per cent.

For Liberals (Free Traders) r. 600,000, or 48.2
For Unionists (Fiscal Reformers).... 2,350,000, or 43.5
For Labor Party (Independents; 450,000. or 8.3

5,400,000

(l) The Labor party is chiefly a Socialist

party, though for reasons of policy it declines

that title. It is independent in its parliamentary
position and independent in its economic opin-
ions. Its support of Free Trade is tactical, per-
haps temporary. It assures the masses that
Free Trade alone is a failure; that the tariff
alone is no remedy ; that both are uninjportant
by comparison with the policy of Socialism ; that
either may be used to promote Socialist pur-
poses. The truth is. that in a period of trade
depression the tariff movement would try to
capture the Labor party while the Labor party
would try to capture the tariff movement. In
any case independent labor is not a fixed Free
Trade force ; and this being so, a glance at the
figures just given will show that Great Britain
no longer possesses anything like a fixed Free
Trade majority.

(2) The aggregate Liberal vote was less
than 50 per cent of the whole, though the
pendulum was swinging with very exceptional
violence against the late Government for
reasons largely unconnected with the Free
Trade issue.

(3) The Unionist, or fiscal reform party,

secured at the first trial of strength, within less

than three years from the beginning of Mr.
Chamberlain's tariff campaign, the support of
more than two-fifths of the nation. This is

the surprising fact, as Professor Schulze-
Galvernitz perceives. Seventy years after

Adam Smith's "Wealth of Nations' had ap-
peared; nearly a quarter of a century after
Huskinson had commenced to reduce the obso-
lete tariffs raised to an exorbitant height by the
desperate revenue necessities of the Napoleonic
wars; seven years after Colidcn had started his

violent and masterly agitation against the corn
duties, the country was still unconverted to the
Free Trade principle. It was suddenly moved
to throw open its ports by the Irish famine and
the crop failure of a disastrous season. "It
was the rain.'' as Mr. John Morley remarks,
"'that rained away the Corn Laws in 1846."

By these comparisons the rapidity and ex-
tent of the progress made by tlie new move-
ment in Great Britain are to be measured. We
have a strong Free Trade party which is at

present in power. We have ceased to be a
Free Trade nation. That policy formerly de-
pended upon unanimous national support. It

now depends upon the odd man. Holding the
casting vote under the party svstcm. the odd
man is no doubt omnipotent v.'hile he remains
of the same mind. But he determines the rise

and fall of Governments by changing his mind.
The predominant fact, then, of present

English politics is the rise of the tariff move-
ment. The history of this fact may be briefly

sketched. Its origins were slow and subcon-
scious. Mr. Cobden had always dwelt upon
the advantage of an unfettered exchange of
cotton for corn. England would manufacture
the cotton and other things ; America and
other countries would grow the corn ; there
would be an ideal division of labor from the
British point of view. Mr. Cobden prom-
ised that if England abolished her tariffs there
would not be a country in the world within
five years but would have followed her example.
Sixty years have elapsed: no country has fol-

lowed her example. A steady rise of national

tariffs, as elaborate and powerful as the fortifi-
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cations of Vauban, has dominated tlie inter-

vening period. The Far East is about to repeat

the example of the United States and the

European Continent. Great Britain is only

one open island am.id the closing markets of

the world. Free Trade, therefore,— exchange
equally unrestricted on one side and the other

as between two nations transacting— has

never yet prevailed anywhere. It is an un-

known condition. Even England has not had
it. She has instead the system of free imports

by which foreign competition is admitted with-

out interference to her market, while her own
competition is as far as possible suppressed in

foreign markets. That is not a satisfactory

comparison.
Foreign protective tariffs are a disadvan-

tage to British trade. British free imports are

relatively an advantage to foreign trade. The
conditions are unequal. Unequal conditions

in commerce are not good. Free Trade writers

cannot be induced to examine the practical

effect of the inequality— pivot-point never-

theless of the British economic controversy.

They simply restate, without modification of

any kind, the traditional arguments which
would apply to a genuine international, system
of free exchange, but cannot apply in the same
measure— and. to a large extent, do not apply

at all— to the state of things prevailing in the

total absence of that system.

For a prolonged period (1846-1875), British

trade expanded with unexampled energj-.

Agriculture flourished. The economic con-

ditions of the world were transformed by the

Californian and Australian gold discoveries;

by railway construction in the United States

and upon the European Continent : by steam
shipping. But America and Europe alike

were convulsed by great wars. Their state

systems were refunded. Their tariffs were
readjusted in the spirit of Alexander Hamilton
rather than of Adam Smith. They were
equipped with railways and prepared for manu-
facture. England had remained at peace and
her workshops dominated all markets. But
her memorable period of uncontested suprem-
acy was over.

In 1878— exactly a generation after Mr.
Cobden's triumph— a period of commercial
depression reached its depth. Crowds of in-

dustrial workers were unemployed in the cities.

The old prosperity of British agriculture was
broken and the rural population began rapidly
to diminish. From that moment through
another quarter of a century cf trade fluctua-

tions, the truth of the free import theory was
questioned by an increasing number of English
thinkers. Popular distrust, however, preceded
scientific opposition. The "Xational Fair
Trade League" was started in Jul.v l88r. and
carried on for more than a decade a formidable
political agitation, stimulated by some able
controversial literature and a vigorous weekly
paper. This protectionist movement, how-
ever, failed to find a great leader and died out
in the early nineties. Its only chance of suc-
cess lay in converting one of the great political

parties. The Conservative rank and file were
generally predisposed to protection. The Con-
servative leaders patronized the Fair Trade
movement while the Liberals were in power,

and stifled it when they had obtained office

themselves. Nevertheless, other influences con-
tinued almost imperceptibly to dissolve Free
Trade conviction throughout the country. The
British 'Trade Consular Reports' became a
serial narrative of the advance of protectionist
competition, American and German, in markets
where British manufactured exports had re-
cently been supreme. The immense progress
of the United States and the new German
empire showed at last that free imports, or
half-free trade, was not a certain recipe, as-
suredly not the sole recipe, for commercial
success, and that protection was not necessarily
a prevention of progress. There was a gen-
eral mood of profound anxiety as to the posi-
tion and prospects of British commerce, and a
widespread scepticism as to the theoretical
truth of Free Trade and the practical advan-
tage of free imports.

All the previous scepticism and mistrust
which had existed upon the question of Free
Trade were crystallized in 1903 when Mr.
Chamberlain created the new fiscal reform
movement. His Birmingham speech on May
15 in that year was one of the dominating
events of English politics. In the limits of
tl:is article it is impossible to trace the history
of his agitation. The result has been noticed.
There has been a small schism of very dis-

tinguished persons. There is some difference
between Mr. Chamberlain and Mr. Balfour as
to the sort of commercial system to be substi-

tuted for the existing one. But the Unionist
(or "Conservative" or "Imperialist") party is

committed to some form of tariff policy. The
Liberal - Irish Nationalist - Independent Labor
Coalition which conquered at the last General
Election is not morally solid against the tariff.

The present writer believes that Mr. Charnber-
lain's policy is the policy of the future. Eng-
land, let us repeat the fact, has ceased as a
whole to be a Free Trade nation though still

containing a great free trade party whose parlia-

mentary predominance rests upon a compara-
tively slight majority of popular votes.

We now pass from the history to the theory
of the movement. Free Traders say: (a)
that tariffs restrict trade. The reply is that
exports and imports alike are increasing in

every considerable protectionist country. Ger-
many's break with the Cobdenite system in

1879—America's adoption of what Englishmen
call McKinleyism— have been followed not by
commercial restriction, but by a greater ex-
pansion of production, foreign exchanges,
employment, population, and wealth than has
t.'iken place in Great Britain during the par-
allel period. No Free Trade writers grapple
with the fact-— few ever notice the fact—
that the fundamental principle of a scientific

tariff is the free importation of raw material,
side by side with the taxation of foreign com-
petitive manufacture. The tariff idea aims at
restricting the least advantageous kind of im-
ports in order to develop the most profitable
kind. So far from implying restricted trade,

it means, when competently adjusted, the

largest volume of the best exchanges.
(b) That imforts must be balanced by ex-

fforts— that goods rccciz'cd must be paid for
by goods returned— and that as all inter-
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national exchange will arrange itself in an
ideal manner, if you let it alone, the State

ought not to interfere tvith it. The reply to

these statements is that they are to a large

extent altogether inaccurate, and for the rest

are superficial half-truths of a singularly de-

ceptive character. Imports may or may not be

completely paid for by exports (including

shipping freights and foreign investments).

The account may be cancelled by the transfer

of securities. An excess of imports may re-

main as invested capital, the interest only be-

ing returned, and the complete "balancing"

being indetinitely deferred. England, for in-

stance, formerly sent a steady excess of im-
ports into the United States. The excess re-

mained for the most part as British capital in-

vested in America. America ceasing lo be a

debtor nation has cancelled a good deal of
that British capital by the excess of her own
exports in recent years. Thus while imports
and exports may appear to balance more or
less all the time, according to the conventional
Free Trade theory, a movement may be gradu-

ally going on under the surface which actu-

ally reverses the position of the two countries

concerned : and transfers the commanding ad-

vantage of economic relations from one coun-
try to another. Again, no Free Trader asserts

that like is paid for by like— that the import
of foreign manufacture produces an equivalent

export of home manufacture. A country which
formerly exported raw produce in exchange
for finished manufacture may rise in the social

scale and export in its turn finished goods to

pay for crude material. So far as the maxim
tells upon the practical controversy, it tells

both ways. Imports and exports do not bal-

ance better under free imports than under tlie

tariff. America pays for her imports with her
exports and has a probable margin to spare

!

America entrenches her own trade in its posi-

tion and makes it as difficult as possible for

foreign competition to displace it. The Eng-
lish system makes it as easy as possible for

foreign manufacture to displace home industry.

Under Free Trade the products of certain in-

dustries may pay for the competitive imports
which are steadily weakening other industries.

To sum up, the tendency of isolated free im-
ports is to undermine the national defensive
position in trade after trade. .'\merica and
Germany under the tariff are making new
conquests in trade after trade. "Where or-

ganization becomes necessary,* said Brunei,
*'laissc: faire becomes impossible."

The British tariff movement, however, lays

more stress upon its constructive principles

than upon its replies to the sophistry of Cob-
denite syllogisms. It is maintained that the
tariff under British conditions would mean the
maximum increase and the best distribution of
wealth. An isolated free import system implies
the narrowest and least secure market. .\

competitive import only enters by displacing

the home supply against which it had com-
peted. There is a gain to some home con-
sumers but a loss to some producers. The
nominally counterbalancing export follows at

the second remove, though meanwhile a net in-

jury to the productive power of the import-
ing country may have been inflicted. Home

capital may have been sterilized ; home labor
displaced. How different under the American
or German national systems. There, imports
are mainly non-competitive ; they must either
stimulate home production or supplement it.

The possibility of loss at this first stage is re-

duced to a minimum : the return export fol-

lows in the ordinary course, and benefit ac-
crues at each stage of the transaction. The
percentage of unemployed persons (skilled arti-

sans and laborers) is considerably greater in

England than in the United States or Ger-
many. For in the former case the Cobdenite
system facilitates slow but steady displacement
of home labor and arrests the development of

all trades against which foreign finished goods
compete. Again, under the present conditions
free imports actually restrict British industry
to the smallest market and secure foreign com-
petition in the possession of the largest mar-
ket. America has free sale within her own
market and ours, among 125,000,000 of people;
Germany has free sale in her own territory

and equally in the United Kingdom — a similar
double-market of over 100,000,000 of people.

England has no free sale for her goods outside
her own home market of 40,000,000 of inhabit-

ants, and does not reserve any advantage to

herself even upon her own soil. The con-
ditions are not equal ; the inequality means a
steady discount upon British national pros-

perity.

The argument may be reviewed succinctly.

For the island and the empire fiscal hiissc:

faire is now a principle of minimum develop-

ment. We must seek in another policy the

principle of ma.ximum development. The
principle of maximum development in econo-

mics demands the maximum efficiency of

capital. In every country which admits the

raw material of industry free, but discrimi-

nates against foreign finished goods, the activity

of capital is more decisively encouraged than
under Cobdenite conditions, where the British

manufacturer is excluded by foreign tariffs

abroad, and attacked at his own home base by
protected competition. Cobdeiiism gives away
the whole case when it declares that capital

under the tariff is stimulated. We are tnUl, it

is true, that the stimulus is secured by pillaging

the consumer. That is rather demagogically
stated than commercially reasoned. For if capi-

tal is stimulated at all, its operations must be
extended ; its efforts in developing the produc-
tive capacity of a country must be more power-
ful; it must create the maximum amount of

employment ; it must tend to raise wages by the

most certain of all methods — that of increasing

the demand for labor ; and it is not possilile,

if the chain of reasoning be sound, that the con-

sumer can lose in the long run by the policy of

ma.ximum development.

Finally, there is a moral question rather un-

pleasantly introduced in a manner which can

only be called a little insular. It is said that

the tariff would introduce corruption. I do not

believe it. In economic controversy it is

especially desirable to "clear our minds of

cant." in spite of free imports, gross frauds

are perpetrated in English finance and a con-

siderable amount of petty dishonesty prevails

in business. Human nature is tinctured in the
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ordinary way, and to revive the old pose of

superior virtue is a proceeding whicli appears

to be a little deficient in humor. Corruption
in America, if I judge aright, is due to the

concentrated passion of the money-hunt, to

the vehemence of the desire to succeed, and
the sheer difficulty of bringing public opinion
steadily to bear upon any one aspect of this

evil amid a heterogeneous society in a state of
violent material development. Corruption
rages in every phase of expansion and exploita-

tion. It will be eliminated as the conditions
of American society become more settled.

Where it prevails it is apt to taint everything.

It will taint the tariff if it touches the tariff

;

but nothing could be more unhistorical or less

imaginative than to represent whatever com-
mercial and political corruption there is in

America as due to the national economic policy
founded under Alexander Hamilton and re-

stored under Lincoln. For the rest the Ameri-
can habit of making public confession under
a sounding board creates an exaggerated im-
pression in Europe where the admitted evil

is popularly believed to be far worse than it

is. Shipping and revenue will be more prop-
erly dealt with in another section. The aim here
has been to show that the tariff movement in

England depends upon a theory of develop-
ment, not of restriction ; that the political pros-
pects of that movement are good; and that the
real strength of the foundation of the free-

import system, national unanimity in support
of it, has irrevocably disappeared.

See Great Brit.«n — I-ree Trade; Pro-
tection.
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42. Great Britain— Reaction of British

Imperialism Upon the Mother Country, The
maintenance of the Britisli Empire is not merely

the great problem of the King's dominions as a

whole. It is the vital problem of British domes-
tic politics. We shall proceed to regard it under
this latter aspect. What the shores of the Baltic

were after the fall of Rome, the United King-
dom has been in the last few centuries — a

nursery of nations. The area under the fla.g is

about 12,000,000 square miles, or not much less

than a quarter of the earth's land surface. Two-
thirds of this area consists of territory more or
less suitable for white settlement and more or

less occupied by white races. These are the

"Colonies." The other thira includes India, al-

ways to be regarded as a world witliin a world,

and the undeveloped tropical possessions. These

are the "dependencies." The dependencies pre-

sent a strict Imperial problem. The colonies, on
the other hand, present a Federal problem. That
distinction should be clearly grasped and borne
always in mind. These two very different sets

of facts have exerted a double and parallel

reaction upon insular conditions, mental, moral
and material. Great Britain cannot continue

to exist as a great power unless she can induce

the colonies to enter with her into a_ political or

a commercial partnership ; or into a Defence
Union and a Customs Union combined, such as

the thirteen colonies formed when they adopted

the American constitution and became the

L'nited States. It is improbable, however, that

the British dominion can be consolidated and
preserved unless the mother country resorts to

an extensive reorganization of her traditional

arrangements.
The growth of what is called the Imperial

idea in British politics may be rapidly sketched.

After the American War of Independence the

credit of the old Colonial theories was de-

stroyed in Europe. "Colonies are fruits that cling

till they ripen," said Turgot. That a country
should facilitate the emigration of vigorous citi-

zens, extend its responsibilities and increase its

burthens, in order to create new States certain

(as it was thought) to separate when they were
strong enough, seemed a proposition of which
the folly had been demonstrated once for all at

Yorktown. This feeling was naturally most
intense in England and continued well nigh un-
changed for nearly three generations. By the

complete conquest of India trade was increased

;

national imagination was stimulated; the adven-
turous and administrative vigor of the race was
kept in play. But India remained remote and
alien. The English people had no ideal sense

of connection with it, although the conviction

that mercantile supremacy depended upon the

possession of it was widely spread.

The victorious sequel of the struggle against

Napoleon was a triumph of the national power
contained within the four seas of the British

islands. In spite of the loss of the thirteen colo-

nies, England seemed stronger than ever, and
toward the close of that era had occurred the

war of 1812. After Waterloo, Englishmen with
leisure to reflect upon the tremendous vicissi-

tudes of events in the previous half century, felt

not unnaturally that colonial enterprise meant a
loss of national force and created new perils.

This mood deepened throughout the years of the
Great Peace. It was now clearly expressed by
the father of the free-import system— Mr. Cob-
den. To him the separation of .\merica seemed
not only a necessary political experiment in

itself, hut a precedent which not only would be,

but ought to be repeated in the future. Trade
with the LInitcd States had nuich increased and
there was no longer any obligation to defend
them. That seemed to be an ideal result. Can-
ada, Australia and South Africa were vast
wildernesses, supporting little commerce at that

time but a.ggravating military charges. There
was a preference under the old protectionist
tariffs for West Indian sugar and Canadian corn
and timber. The higher duties upon the cor-
responding foreign products were represented
as having been imposed in order to favor the
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colonics (though it may be doubted whether any
duties would have been lower had the colonies

not existed) and this was reprcsmted as an-

other artificial burden laid upon the consumer.
Cobden thought the colonies were useless and
dangerous possessions. He thought India 'was
an immoral possession, and that matters would
never be well with England until she stripped

herself of all these appendages and returned to

a strict national basis. His belief is-summcd up
in tlic well known letter of 1842;

"The colonial system with all its dazzling appeals
to the passions of the people could never be got rid of
except by the indirect process of Free Trade which will

gradually and imperceptibly loosen the bonds which
unite the colonies to us."

As to the whole spirit of British history:

" Unlike every other people, we have during seven
centuries been tignting everywhere except upon our own
soil. .\eed another word be said to prove us the most
aggressive race under the sun? "

In India the position was iniquitous and the

prospect hopeless:
" There is no future but trouble and loss and dis-

appointment and I fear crime in India; and they arc
doing this country the greatest service who tell them
the honest truth according to their convictions and
prepare them for abandoning at some future time the
thankless and impossible task."

Upon the project of Canadian Confederation
Mr. Cobden expressed his views witli his accus-
tomed plainness and vigor

:

" In my opinion it is for the interest of both that
we shall as speedily as possible sever the political

thread by which we have been connected. I have felt

an interest in this Confederation scheme because I

thought it was a step in the direction of an amicable
separation."

'

Cobdcn's opinions were shared in essence

even by the majority of the cultivated and aris-

tocratic classes who disliked his unvarnished
language. The extracts given illustrate the

mood which prevailed almost universally until

late in the sixties of the loth century.

Then the tide began to turn. The reaction
was decplj' connected with the events of con-
temporary history and the change in the spirit

of internation,il politics. Since the American
and French revolutions the ideas of liberty and
independence had dominated and inspired men's
minds. Henceforth, the idea of unity w-as to

direct politics and to penetrate into the

sphere of commerce. Italy reconquered her
unity after the disintegration and enslavement
of centuries, .\merican unity was vindicated in

the mighty grapple of tlie Civil War. The im-
f<rial unity of the German race was magnifi-
cently restored. Under the British flag the

Canadian Confederation, like the Australian
Commonwealth later, had been born in peace.
Steam had diminished all distances and the
unity of the British dominions had become for
the first time a physical possibility, bound to

become more and more feasible as the rapidity
of modern communication developed. But above
all, Lincoln's and Bismark's victories (with
intent we name statesmen rather than soldiers)
had caused people in Great Britain to reflect that
the .\mcrican power and the German power of
the future would dwarf Great Britain in the
end, politicallv and commercially, unless the
zone of a Britannic Federation could be made to
span the world. Australia after the gold dis-
coveries promised to fill up more rapidly than it

has done. Russia was now drawing nearer to
the Indian frontier; England began to realize
tl'.at the result of bleeding to death at the ex-
tremities miglit be the same as a thrust in the
lieart. Imaginations awakened under the appre-
hension of future necessity. Queen Victoria was
])roclaimed Fmprcss of India by the policy of
Lord Beaconsfield, who knew that democracy
only understands the simple and grandiose
forms of symbolism. The Prince of Wales
(now King Edward) visited India, and his tour,
l( llowed with intense interest at home, became
a popular education. Xext South .Africa was
the scene of fierce and exciting litile wars.
Professor Seeley's brilliant little study "The
Expansion of England' had, it ij not too much
to say, a greater influence upon British political

thought than any other book of the same size

published in the last two generations. Lord
Cromer's masterly administration of Egypt fol-

lowed and was riglitly regarded as a great moral
vindication of the liistory and genius of Impe-
rial Britain. Cobden's view of the etiiical as-
pects of Imperialism was replaced by the opinion
best expressed in the late Professor Pearson's
'Xational Life and Character,' "In India for
one war that we have waged we have prevented
twenty." Mr. Gladstone's Home Rule policy
was regarded as a policy of disruption. Hence
his defeat. The Conservative-Liberal coalition

which overthrew him and formed the L'nionist
party emphasized the idea of National and Im-
perial unity through the 20 years of its almost
unbroken rule (1886-1892 and 1895-1906).

.'Ml these influences were gatliered to a focus
in the Jubilees of 1887 and 1S07— memorable
cclcljrations of the fiftieth and sixtieth years of
Queen Victoria's reign. Mr. Chamberlain as
Colonial Secretary was the strongest and most
conspicuous personality in the Ministry. Then
came the crucial test of the recent South African
War. It was felt that the fate of South .Africa
and the ultimate existence of the Empire de-
pended upon the issue. When the mother
country and the colonies marched together the
war was fought as a war for unity. The niove-
.ment of national sentiment in fa\-or of Imperial-
ism appeared decisive ; tlie ideal remained vague.

In 1903 Mr. Chamberlain resolved to attempt
the first constructive steps, by proposing a closer
union with the colonies upon a commercial
basis. He had hoped in the first instance to

create a central Imperial Council to organize
Imperial defence. Tlie colonics perceived that

representation with that object would ultimately
mean taxation for it. For this they were not
prepared. But they offered to conclude treaties

admitting British goods to their markets upon
preferential terms. Canada had already made a
berrinning in that direction. Other colonies have
followed. But the reciprocal condition neces-
sary to a powerful extension of the system has
not yet been given—a corresponding preference
in the British market for colonial produce.

This would necessitate the introduction of a
British tariff. The more the problem was ex-
amined the more deeply Mr. Chamberlain be-

came convinced that it must be attacked upon
the commercial side, if progress toward its

solution was to be made. There we should fol-

low the American precedent and the German
precedent. "The Constitution" said Daniel
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Webster, «\vas the child of pressing commercial

necessity." And of the resolution upon which

the Philadelphia Convention was calle'd the same
orator says : "Look at the resolution itself.

There is not an idea in it but trade. Commerce,
commerce is the beginning and end of it." Tlie

North German ZoUverein preceded German po-

litical unity. It seems fairly clear in the

British case that some form of Imperial ZoU-
verein mus'. be established before any form
of Imperial Kriegsverein can be created.

But Mr. Chamberlain was met, both in his

own and the opposite camp, by the conten-

tion that the traditional policy of free trade

forbade any attempt to enter into preferential

commercial relations with the colonics. Mr.
Chamberlain then decided that the traditional

policy of free trade must go. But it was mainly
for political reasons that he assailed the theory

of Cobdenism upon the held of national produc-
tion as well as in the sphere of Imperial trade.

A British national tariflf upon foreign manufac-
ture would assuredly accompany a system of

preferential commercial treaties with the colo-

nies ; and this would be an extraordinary result

of Imperial influence working back upon insular

organization.

The immediate effect of Mr. Chamberlain's
agitation has been to give a wholly new direction

to a great body of national thought. To repeat

here words that the writer has previous!)' used,

the security of the King's dominions would be
best based upon the power of a white population
proportionate in number, vigor and cohesion to

the vast territories which the British democra-
cies in the mother country and the colonies con-
trol. That surest of all guarantees is obviously
lacking to British power. 'Although we have a
quarter of the world under our flag, we are

much less numerous than Americans or Ger-
mans. We cannot safeK' believe that we are
more efficient. We are not. The home popida-
tions of the three great countries chiefly con-
cerned in the future of trade and seapower com-
pare as follows : United States 8j.ooo.cco of
people; Germany 61,000,000; and the United
Kingdom 43,000,000. So much for the present.

What of the future? The Kaiser's subjects in-

crease twice as fast as King Edward's subjects

in the mother country. The white population
under the American flag increases three times as

fast as the white population under ours. By
1920 the United States ought In count consid-
erably more than 100,000,000 of people. The
German Empire within its present limits should
count 75,000,000. The United Kingdom at the

present rate of increase (and that rate slackens

rather than accelerates) would number in 1920
only about 48.000.000 of people. The British

nation cannot limit its view of economic policy

by the insular horizon. Were we compelled once
more to lead an isolated life we should realize

the disadvantaj:es of being an island.— and a
small one ! Xature has fixed our bounds. We
have no hinterland. Railways through Europe
and direct shipping services are diminishing our
importance to the nearest continent as a ware-
housing centre and place of transhipment. Were
Europe involved in a great w->r from anv cause
whatever, a perfectly possible reconstruction

might create a pan-German empire with a popu-
lation as large as that of the United States,

stretching from the North Sea to the Mediter-
ranean and perhaps across the Bosphorus (.for

the Turkish dominions even if remaining un-
conquered might very well be drawn into si

Central European ZoUvereinJ and occrjying a
political and strategical position unrivalled in

the world. Such a development of European
politics is no less and no more possible than the

events from 1864 to 1871 which led to the

hegemony of Prussia in the restored German
Empire. Upon the other hand the British self-

governing colonies taken together have an area
more than twice as large as the United States

—

but they contain a white population estimated at

11,000,000, or very considerably less than the
population of New York State and Pennsylvania
taken together. If England desires a more rapid
increase of w'hite population in her colonies, she
must take some special steps to promote that

result. Otherwise even a complete federation
with her daughter-states would not enable her
to maintain her present relative political and
commercial power or to guarantee their safety.

Unless Great Britain can fill up her colonies
and form a union with them, her prospects of
maintaining the command of the sea by the use
of her insular resources will becorne hopeless.

Maritime supremacy, and with it her present
imperial and commercial position, would pass

away perhaps before the end of another genera-
tion under conditions of peace and through the

natural operation of economic and social forces.

Take the comparison with Germany alone. For
armaments and interest on deljt, the United
Kingdom pays nearly i90,ooo,ooo annually.

Germany pays less than £50,000,000 upon the
same accounts. The reason is that her national

debt is exceedingly small b}' comparison with
England's ; her vaster national army is no more
expensive ; her navy at present no more than
one third, at the most, in size and cost. Yes

:

but look at the figures just given and )'0U will

observe the fact that Germany could ultimately

maintain a fleet as large as the British while
paying less than the L'nited Kingdom pays
now for the triple financial services— Na-
tional Debt, Army and Navy. It is tolerably

plain then that the only hope for the island,

from a revenue point of view, lies in union and
development of the Empire. T'i;is view has been
authoritatively expressed by Sir ilichaol Hicks-
Beach and Lord St. Aldwyn. He was chan-
cellor of the E.xchequer during the South
African War, is a firm opponent of Mr. Cham-
berlain's commercial plans and advocates the
impracticable alternative of large direct colonial

contributions to tlie support of the British Xavy.
In heading a deputation upon this subject to the
Prime Minister Sir Michael Hicks-Beach spoke
as follows on 10 Dec. 1904:

'* It is my deliberate conviction, looking at the enor-
mous etforts now being: made in all parts of tiie world
by great powers in increasing tlieir naval strength, that
without recourse to a system of borrowing for current
expenditure, which would be deeply injiirious to the
credit of this country, and which would deprive us of
the resources necessary for carrying on any great war— without such recourse i* would be impossible for tax-
payers of tlic United Kingdom to continue to bear alone
the vast and e'er increasing burdens of tise na-L-at de-
fense of the Empire-"

It is often said that a tariff which protects

shuts out the goods and produces no revenue;
and that a tariff to produce revenue must let ia
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the goods and cannot protect. This is a purely

verbal difficulty. Every well-adjusted tariff is

partly a protective and partly a revenue-produc-

ing instrument. It serves both ends in sufficient

measure while serving neither exclusively. Free
Traders point to the fact that Great Britain still

possesses half the mercantile shipping tonnage

of the world, as though in that tact rested naval

security and a decisive argument against change.

England's advantage in the carrying trade is no
larger than it was a generation ago in the iron

trade. Americans and Germans were only be-

ginning to compete in iron then, and both have
beaten English iron ; they are only beginning to

compete in shipping now. But sea-power has

become a highly specialized form of force, far

less intimately connected than in Nelson's days
with the mercantile marine, and depending more
generally upon the whole financial and technical

resources of the nation behind it. Great Britain

has half the merchant shipping of the world. In

that respect, she has reached the maximum, and
the percentage is -beginning to show a slight but
unmistakable tendency to recede. Under pro-

tection her chief commercial competitors have
developed a financial and taxable capacity which
enables Germany and the United States for the

first time to challenge British naval supremacy
in earnest. It is perfectly conceivable that Eng-
land might retain her present proportion of the

world's mercantile tonnage and might neverthe-
less lose her naval supremacy through the event-

ual ability of some power to bear a far larger

naval budget than England as an island could
afford.

The United States could dispense in a crisis
with the whole of its foreign trade. Germany
beaten at sea would still produce the great bulk
of her food supplies upon her own territory.
France, with her wonderfully compact economy,
is practically self-contained. But England is

more dependent upon exterior forces for her
means of existence— her agricultural imports
and her raw material ; the food for her people
and the food for her machines — than any other
society history has known. Great Britain, in

other words, cannot continue to be a great
power upon an insular basis and the failure to
unite her Empire would be followed by the
decay of her present national status. The fato
of Holland is her danger. The application of
the spirit of the Philadelphia Convention to the
circumstances of her vast and heterogeneous
dominion— that is her hope.
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