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far, father
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air, care
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boeuf, coeur; Ger. 6 (or oe),
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agent, trident
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Ger. ch, as in nicht, wacht
what

file, ice

him, it
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Oriental final
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point, Jean, temps
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and in which a dream life is carried

on of more coherency than in
ordinary sleep. In some cases the only
external sign of trance is the length of time
during which the voluntary functions are
suspended. The patient is then said to be in a
trance-sleep. When the trance is deeper the
action of the heart and lungs is very feeble al-
though perceptible; the state of the patient is
distinguished as that of trance-coma, When
the trance is so deep that the action of the
heart and lungs becomes altogether imper-
ceptible, the body falls in temperature and no
sustenance is taken, the patient is said to be in
a death-trance. ere are four definite sorts of
trance, each differentiated from ordinary sleep:
(1) The subject of a hypnotist or mesmerist,
who is controlled to the point of losing con-
sciousness of his surroundings. (See HyenNo-
TisM). (2) The medium who, according to
spiritualistic theories, accepts the control of a
discarnate intelligence and goes into a state of
greater or less coma, during which he answers
questions or has experiences on the astral or
psychic plane, of which he is unconscious and
cannot remember when he returns to a normal
condition. (See SpiriTUALISM). (3) The state
of an individual who, according to various
Eastern philosophies, is able at times to leave
his physical body and to travel in his spiritual
body on the higher planes of life; or at least
who becomes unconscious of activities on the
earth plane, resting in a state of coma which
his soul or ego has experienced in the world
of spirits, spiritual world, heaven-world or
whatever one chooses to designate it. Such
were the experiences of Swedenborg (q.v.).
(4) The condition of the patient who Joses
physical consciousness but lives and breathes,
sometimes for weeks and months. (See Coma).
This state is closely allied to somnambulism
(q.v.). Consult Podmore, F., ‘Modern Spirit-
ualism’ (London 1902) ; Owen, R. D, ¢De-
batable Land’> (1872) ; Besant, A.
Consciousness’ (1900) ; Prince, M., (Dissocia-
tion of a Personality’ (1908) ; Hyslop, J. H.,
‘Psychical Research and Survival> ~(1913);
Lodge, Oliver, ‘(Raymond’> (1916).

TRANI, tra’'né, Italy, in the province of
Bari, on the ‘Adriatic, 26 miles northwest of
Bari, a seaport on the southern coast, formerly
of considerable importance. The cathedral

RANCE, a state in which the voluntary
functions of the body are suspended

A S:t'udy_in :

(12th century) with handsome bronze doors
and interesting crypt and castle are the chief
buildings. Promenades occupy the site of the
ancient fortifications. Trade depends upon oil,
grain, almonds, wine and figs. During the
Crusades Trani flourished, and it has been the
see of an archbishop since the 1lth century.
Pop. 35,000.

TRANQUEBAR, trin-kwé&-bir’, India, in
Madras, district of ’fanjore, 56 miles south of
Pondicherry, an important seaport, with citadel
and fortifications. There are two Protestant
churches, a Portuguese chapel and schools for
Danish, English and Portuguese, a reading-
room and literary institute. A Protestant mis-
sion was established here as early as 1706, which
was the first in India. There are some manu-
factures of coarse cloth. The Danish settle-
ments, established in 1616, were purchased b
Great Britain in 1845. Pop. of town 5,000, wi
native suburb of Poraivar 14,500.

TRANS-ATLANTIC FLIGHT. Up to
May 1919 the aerial passage of the Atlantic
Ocean was a surmise with a hope of early suc-
cess, because its possibilities had been worked
out, in theory, as beyond a peradventure. The
American navy had several sea-planes trained
for the endeavor; Capt. Harry Hawker had
landed his British Sopwith biplane parts at
Mount Pearl, four miles west of Saint Johns,
Newfoundland, already on 4 March. On §
April Captain Raynham and Major Morgan
had left Liverpool, England, with their Martin-
syde aeroplane and arrived at Saint Johns,

ewfoundland. The British authorities had
tested their “dirigibles® and R-34 was expected
to sail very shortly.

On 16 May three United States navy sea-
lanes (NC-1, NC-3 and NC—+4) started from

repassy Bay, Newfoundland, Europeward
with the Azores in view as first landing stage.
NC— arrived at Horta, Azores Islands, on 17
May under Commander A. C. Read. He had
started from Trepassy at 6:07 p.M. 16 May and
arrived at Horta 17 May at 9:25 a.M., having
accomplished the distance of 1,200 nautical
miles in 15 hours and 18 minutes, at a speed
of 81.7 knots per hour. NC-I, under Lieut.-
Commander P. N. L. Bellinger, got caught in a
fog just short of the mark and had to be
towed to Horta, where the plane sank. NC-3,
under Commander J. H. Towers, was at first
supposed to have been lost, no word arriving as



2 TRANS-ATLANTIC FLIGHT

* to his whereabouts or existence. But he also
had suffered from the fog and, after 48 hours,
managed to get to Ponta Delgada under his own
power. NC—4, on 20 May, continued its flight
to Ponta Delgada, leaving at 8:40 a.M. and ar-
riving at 10:24 p.M., accomplishing a flight of
150 nautical miles in 1 hour 44 minutes, a
speed of 88 knots per hour; on 27 May the tri;
from Ponta Delgada to Lisbon was made in
hours 43 minutes at a speed of 81.3 knots per
hour for the 800 miles; on 30 May Lisbhon to
Mondego River was negotiated, a distance of
100 nautical air miles, in 1 hour 20 minutes;
Mondego River to Ferrol, 220 miles, was the
next stage accomplished the same day in 3
hours 7 minutes. On 31 May the final stage,
from Ferrol to Plymouth, was accomplished in
6 hours 59 minutes, a distance of 476 miles.
Thus the first passage over the Atlantic from
the start at Rockawa{ to Plymouth, a distance
of 3,936 nautical miles, was completed in 59
hours 56 minutes flying time. nited States
destroyers were distributed along the ocean
course to give assistance if necessary.

NC-4 Construction.— The extraordinary
size of the NC flying boats and their general
make-up was due to Rear-Adm . Tay-
lor, chief constructor of the mavy. The title
NC stands for Naval Curtiss and they were
constructed for war purposes. The NC-4 has
beneath the flying apparatus a strongc sea-
worthy boat adapted for rough water. The hull
is 45 feet long with 10 feet beam. Bottom is a
double plank Vee. It is divided by bulkheads
into six water-tight compartments, the front
one having a cockpit for lookout and navigator.
Wings are 12 feet long, weighing but 26 ounces
each. There are four Liberty engines of 400
brake horse power per enging and minimum

ower 1,600 horse power. One of the engines
is mounted with a tractor propeller each side
of centre line; one engine is mounted on centre
line and two others are mounted tandem. The
front engine actuates a tractor propeller, the
rear engine drives a pusher propeller. It was
a new system. Control apparatus was the same
as on small aeroplanes. The metal fittings
were of special alloy steel, baving 150,000
pounds tensile strength per square inch. This
permitted much weight reduction. The gasoline
tanks (nine of 200 gallons each) were of sheet
aluminum, the seams welded ; each tank weighed
70 pounds. With its load the machine we:ghed
28000 pounds and empty but entire 15,000
pounds. Dimension in length is 60 feet 534
inches; height 24 feet 514 inches. Personnel of
NC-4 was: Commanding officer, Lieut-Com-
mander A. C. Read; pilots, Lieuts. E. F. Stone
and Walter Hinton; radio operator, Ensign
H. C. Rodd; engineer, Chief Machinist’s Mate
E. S. Rhodes. .

On 18 May Capt. Harry Hawker with Mc-
Kenzie Grieve, R.N., as pilot, left Saint Johns
with their Sopwith and were forced to alight,
through engine trouble, in the ocean 1,000 miles
east of their starting point and 900 miles from
Ireland, their attempted landing point. Th
were given_ up as lost for days, but a Du
tramp steamer picked them up in a sinking con-
dition and landed them. Their plane followed
the well-known design of the Sopwith war
planes. It had 4 feet width, 31. feet length,

equipped for the lon,

tested flight duration 24 hours at 100 miles per
hour. Engine was Rolls-Royce -developing 375
horse power at 1,800 revolutions. Propeller
was four-bladed and geared to 1,200 revolu-
tions. Machine weighed 6,000 pounds fully
% flight,

On 14 June at 12:13 p.M., New York time,

Capt. J 1 Lieut. Arthur Brown,
pilot, st Vickers €Vimy® bomber
plane f ns, Newfoundland, and
landed vay, Ireland at 4:40 A.M.
next d: time. Mistaking from

their height a bog for a green grass land sur-
face, they nearly wrecked their machine on
landing, and it buried itself up to the axles and
then toppled over on its side. The brave pas-
sengers were rescued by landsmen. They had
navigated the Atlantic for the first time in a
non-stop passage. The wonderful flight was
1,960 miles, and it was completed in 16 hours
12 minutes at the average speed of 120 miles
per hour. They had reckoned on the advantage
of a full moon, but dense fog and mist ob-
scured both moon and stars for 14 hours, mak-
ing the voyage doubly perilous. The air was
so cold it caked the instruments with ice. Soon
after the start the wireless radio apparatus got
loose and blew away and their receiver was
unable to receive messages either because of
“static® conditions. Hence these two brave
bird-men and the world were dead to each other
16 hours, adding much to the anxiety of all.
But the $50,000 prize offered by the London
Daily Mail for the first non-stop passage was
earned as well as the national greeting. The
Vickers *Vimy® plane was motored by two
Rolls-Royce engines and was built for bombing.
Its wing was 67 feet 2 inches. Length over all
was 42 feet 8 inches; gap, 10 feef; chora, 10
feet 6 inches. Gasoline capacity was 870 gal-
lons, weighing 6,000 pounds. ‘lyhe two Rolls-
Royce Eagle 375 horse-power engines were
carried between the upper and lower planes
either side of the fusilage. The strength of the
«Vimy” is brought about by hollow seamless
tubing in its construction. It had a double
under carriage equipped with two-wheel chassis
beneath each engine. Entirely equipped full
weight was 13,000 pounds.

R-34 PFlight.— July 5 Com.-Maj. G. H.
Scott, R.A.F., completed his non-stop flight, on
the dirigible balloon airship R-34, across the
Atlantic Ocean by landing at Roosevelt Field,
Mineola, Long Island, N. % It took 108 hours
12 minutes in its passage from East Fortune air
station, near Edinburgh, Scotland. Air dis-
tance traveled (as per log) was East Fortune
to Trinity Bay, Newfoundland, 2,050 nautical
miles (2,357 statute miles) ; Trinity Bay, New-
foundland, to Roosevelt Field, 1,080 nautical
miles (1,242 statute miles), a total of 3,130
nautical miles (3,559 statute miles), regardless
of drift from powerful winds. Headwinds and
thunderstorms rocked her and lifted her 800
feet one time. Wind was sometimes 50 miles
per hour. Shortly before ending her voyage
the wind obstructions had so nearly exhausted
her fuel as to cause her to send radio calls for
additional gasoline, but the wind veered and it
became unnecessary. Personnel: Maj. G. H.
Scott in command; Capt. G. S. Greenland, first
officer; 2d Lieut. H. F. Luck, second officer;
Brig.-Gen. E.' M. Maitland, executive officer;
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Lieut-Comdr. Z. Lansdowne, United States
navy; Maj. G. G. H. Cooke, navigating officer:
Lieut. Guy Harris, meteorological officer; 2d
Lieut. R. D. Durrant, wireless officer; W, O.
W. R. Mayes, coxswain, besides 11 warrant offi-
cers and men, six riggers, two wireless oper-
ators and & stowaway (Ballantyne), who had
been formerly a rigger with the crew and re-
fused to be ‘left behind After several days’
stay at Mineola R-34 returned across the ocean
to HEngland (her second passage) without re-
markable incident. . .
R-34 Construction.— The dirigible was of
gid Zeppelin type, built from designs of Wil-
lum Boardmore an Ceifipany, Ltd.,; Glasgow.
The machinery was built and Ingtalled by Sun-
beam Motor %ar Company, Ltd.,, Wolvethamp-
ton. She was launched 1 ‘March 1919, Capac-
ity was 2,000,000 cubic feet in 19 gas bags.
Length gver all, WO_f%et. Gross lift, with 95
er eent hydrogen at 15° C. and 760 millimeters
arometic pressure, 68 tons. Total horse power
1,375. Speed average, 75 miles per hour.
Framework was constructed on longitudinal and
transverse lattice girders of duralumin built
from three-corner rails and X:shaped pieces.
Anh A-shaped keel at bottom of the hull fur-
nished passage between the cars. The keel
contained 81 gasoline tanks of 71 gallons each
and storage room for supplies. Sleeping was
in hammocks suspended from main ridge of
keel. Weight, by tons, carried was: Gasoline
(4,900 gallons), 15.8; oil, 0.9; water ballast, 3:
crew and baggage, 4; spares, 0.2; drinking
water, 042. Total, 24.32 tons. Radial wire
trusses braced the hull athwartship at the trans-
verse frames, forming the partitions for the 19
gas-bags. Tail planes were horizontal and ver-
tical fins and hinged flaps for steering and
elevating. There were four suspended cars:
e forward gondola was largest and divided
into a navigating room, radio cabin, forward
cengine-room. The latter contained a Sunbeam
aori-4 engine. The elevating and steering
wheels were located in the navigating-room,
together with all the navigation instruments
(gas-pressure gauges, gas thermometers, level
indicators, etc.). There were two small “wing-
cars” attached amidships to act as engine-rooms,
the after gondola acting in the same capacity.
The wing-cars each was equipped with a Sun-
beam Maori-4 engine and drove 16-foot pro-
.pellers (as did the forward engine). The after
gondola, of much larger size, had two Sun-
beam
drove a 194 foot propeller with either one or
both engines. The Sunbeam Maori-4 engines
werc of special design with 12 cylinders in
double row of six each in V-form at an angle
of 60 degrces. Cylinders were 110 millimeter
bore, 135 metre stroke. The wircless appara-
tus was 12,000 miles transmission range.

TRANS-MISSISSIPPI EXPOSITION, 2
popular exhibition of commercial and agricul-
tural products held in Omaha, Neb., from 1
June to 1 Nov. 1898. The exposition covered
about 200 acres. There were over 20 buildings
artistically grouped and connected by wvine-
shaded arcades; the main buildings alone hav-
ing an aggregate floor space of 500,000 square
feet, exclusive of 200,000 square feet of gallery
space. The exposition was a great success, in-

Maori-4 engines and mounted tandem'

dustrially and financially, the total number of
visitors being 2,613,374, and the total cash re-
ceipts $1,761,364.18, giving a surplus of
$400,000.

TRANS.SIBERIAN (trgns si-bé&'ri-an)
RAILWAY, an extensive railroad system of
Russia, between Petrograd, Port Arthur (q.v.)
and Vladivostok (q.v.), a distance of 5,500 miles
across both European and Asiatic Russia. The
government of the tsar as far back as 1870 be-
gatt to plan this great railway enterprise, realiz-
ing the possibilities of developing her vast ter-
ritory to the eastward. Beginning at Moscow
the work of building the railroad was rapidly
extended and Orenburg was reached in 1877.
In 1880 the bridge over the Volga was built and
Jlld section connecting the Volga and Obi River
basing was begun. In May 1891 the first work
on the real Trans-Siberian Railway was begun.
From that date the railway was steadily pushed
forward. In perfecting this vast enterprise Rus-
sia sent commissioners to the United States to
study the American railway systems. She im-
ported Italian workmen who had helped to build
the Simplon and Saint Gotthard tunnels for the
construction work. She built towns in the
desert and transported whole families by the
thousand to them for the work. Finally
the line of track extended from her ancient cap-
ital of Moscow in the West to her newest
stronghold, Port Arthur, in the East, a direct
line of communication —save only for one
piece, the Lake of Baikal. This lake is large
and frozen nearly half the year. At first it
was traversed by boats, but in 1905 a line of
rail was laid around its southern end. The line
as a single-track railway was completed in 1902.
It is 5,500 miles long and cost $175,000,000. The
entire system from Moscow to Port Arthur was
built cheaply, with light rails and wooden
bridges, and it was impossible to maintain any-
thing like a desirable speed. The schedule time
for passenger trains was long (134 miles an
hour) for the through express trains. During
the Russo-Japanese War it became so apparent
that the road was wholly inadequate to the
needs of the country that constant improve-
ments of roadway and rolling stock were in-
augurated.

TRANSCASPIAN RAILWAY, an im-
portant line of railway, beginning at Uzna Ada
on the Caspian Sea and extending as far as
Merv in 1886, Samarkand in 1888, and to Tash-
kend and Andijan in 1900. The Amu-Darya
(Oxus) is crossed by a wooden bridge 6,804
feet in length.

TRANSCAUCASIA, trans ka-ki'si-a, Rus-
sia in Asia, the region extending between the
Caucasus Mountains on the north and Turkey
in Asia and Persia on the south.: The prov-
inces on both sides of the Catcasus, with the
added Armenian districts, constitute Caucasus
or Caucasia in the widest sense, and before the
empire was broken up were under one centrgl
authority, with 11 minor provinces: but the tey.
ritory is somctimes divided into North Cay,.
casus, Transcaucasia and Armenia. It includeg
the famous Baker oil region. The chief towy,
is Tiflis. Transcaucasia comprises eight DPro.,.
inces &t)gtal area, 95,500 square miles; pop. ab°l\t

’ 'y
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TRANSCENDENTAL PHILOSOPHY,
that type of philosophy which holds understand-
ing to be the creative activity in the real world.
To understand the use of the term transcen-
dental during the past century, we must refer
back to Kant and his distinction between
transcendental and transcendent. Kant ap-
plied the term transcendent to such ideas
as he believed were beyond the range of
any possible experience. On the other hand,
he designated as transcendental those ele-
ments which were necessary constituents
of experience, but which could not come
from sense-perception. These transcendental
clements are the organizing principles or con-
cepts which are the inherent property of the
mind as an active understanding. Such organ-
izing principles could never be furnished by sen-
sation; for it is only by their agency that the
material of sensation is built up into a compre-
hensible experience. Thus Kant maintained that
the world of actual experience as far as its forn
is concerned is the result of the logically neces-
sary structure of our minds, and consequently
that this world is formed according to the laws
of thought. Just because it is such a thought-
construction Kant did not believe that the world
of our experience had true reality. This true
reality, he affirmed, exists beyond the world of
experience and we can know nothing of it ex-
cept its existence. Thus for Kant the tran-
scendental represented that activity of under-
standing which is instrumental in the construc-
tion of human experience, but not in produc-
tion of reality. Kant's successors of the Ideal-
istic School (Fichte, Schelling and Hegel)
rejected his theory of an ultimate reality beyond
experience, and held that the true and only
reality was given within the unity of experience.
Since the world of experience is formed accord-
ing to the active principles of understanding,
these transcendental principles become, in this
case, active not only in the construction of
experience, but also in the construction of
reality. Thus in the first half of the last cen-
tury, transcendental acquired a broad and im-
|portant meaning, signifying in general, a spir-
{1tual interpretation of the universe, and more
i strictly, that philosophy which affirms the ac-
‘tivity of reason or understanding in the nature
:‘:ld development of reality. Chiefly through

e writings of Coleridge and Carlyle, the ideas
of Kant and his successors were made known
in England. Through the same medium the
transcendental philosophy became known to
America and inspired a definite movement in
New England. This movement, called New
England Transcendentalism, was a reaction
from the prosaic orthodoxy and utilitarianism of
the time toward a deeper and more ideal inter-

retation of realityy W. E. Channing and

alph Waldo Emerson (qq.v.) were prominent
in the inauguration of this movement; and there
became associated in it a remarkable coterie of
congenial spirits. The Transcendental Club,
founded in 1836, and Brook Farm (q.v.), a
social community organized in 1841, were imme-
diate results of Jne movement. The first literary
organ of the school was the Dial, founded in
1840. The Journal of Speculative Philosophy,
founded in 1871, and the Concord School of
Philosophy (1879) were later expressions of
the same. The philosophy of this school was

not systematically set forth, nor was it derived
wholly from German sources. It was an ideal-
ism, rather vague, and often incoherent, which
owed almost as much to the philosophy of Plato
and the Neo-Platonic mysteries as to modern
thought. Abolitionism and philanthropy owe
much to the New England Transcendentalists.
See Arcorr, A. B.; Heoce, F. H.; Ossoul,
SARAH MARGARET FULLER, MARCHIONESS; Rip-
LEY,BCI;)IE:)RGE a;:d T}EOREAU, H:. D. .

ibliography.— Caird, ‘Hegel> (Philadel-
phia 1883) ; Carlyle, ‘Sartor Resartus’; Coler-
1dge, ‘Bio%:'aphia Literaria’; Emerson, ¢Es-
says’; Frothingham, O. B., ‘Transcendentalism
in New England’ (Boston 1876) ; Kant, ¢Cri-
tique of Pure Reason.’

TRANSEPT, in architecture, the trans-
verse portion of a church of which the ground-
plan is in the form of a cross; that part be-
tween the nave and the choir which projects
externally on each side and forms the short
arms of the cross in the gencral plan.

TRANSFER PAPER. See Parer

TRANSFIGURATION, Feast of the, a
festival on 6 August, instituted in honor of the
Transfiguration of Christ. It is said to have
been instituted in the West by Pope Calixtus III
(1455-58), but is mentioned in the 9th century.

TRANSFIGURATION, Sisters of the.
See OrbERS, RELIGIOUS.

TRANSFORMATION. See MyTHOLOGY.
TRANSFORMER. See ELectricaL TERMS.

TRANSFORMER, Step-down. See ELEc-
TRICAL TERMS,

TRANSFORMER, Step-up.
TRICAL TERMS.

TRANSPUSION, in medicine, the opera~
tion of transferring blood (defribrinated) trom
a receptacle to the vein of a patient — indirect
or mediate transfusion; the transmission of
blood from the vein of the giver to that of the
patient — direct or immediate transfusion; also
the intravenous or subcutaneous introduction
into the body of any substance, as saline solu-
tion, etc. The transfusion of blood from the
veins of one living animal to those of another,
or from those of a man or one of the lower
animals into a man, is a very old operation, hav-
ing been first performed in 1492. Although it
has been used many times with success in re-
storing the vigor of exhausted subjects, it has
frequently failed, owing to the injection of air,
the too rapid distention of the heart, phlebitis,
thrombosis and embolism. "Blood-transfusion
has been mainly used in cases of exhaustion
from hemorrhages. In recent years the tend-
ency among medical practitioners has been to
substitute the injection of normal salt-solution
for that of blood. It seems to be proved that
%for efficiency. freedom from danger and ease
of administration the subcutaneous injection of
normal salt-solution, six drams of sterilized salt
to one gallon sterilized water, at a temperature
of from 110° to 120° F., excels any and all
things that have ever been used to relieve those
suffering from shock and from the effects of
hemorrhage, and as an eliminant in septic and
toxic conditions® The possible dangers at-

See ELec-
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tending the intravenous injection of normal
salt-solution are those of blood-transfusion;
but “when life is almost extinct and the patient’s
vitality so low that the probability of absorp-
tion from the subcutaneous spaces is slight, or
where the tissues are cedematous, then the solu-
tion should be injected into a vein.?

TRANSFUSION, Blood. See Broop
TRANSFUSION.

TRANSIT CIRCLE. See  MErIDIAN
CIrCLE.

TRANSIT INSTRUMENTS. Sce As-
TRONOMY.

TRANSIT OF VENUS. Sec VENus,

TRANSITION ROCKS. See PavLzo-
ZoIC.

TRANSITS. The passage of a heavenly
body between the observer and another more
distant body of larger apparent surface is
called a transit. The most frequent phenomena
of this kind occur in the case of the satellites
of Jupiter. The latter is many times larger than
any of its satellites and it happens very fre-
quently that an observer with a good telescope
can see the passage of a satellite of Jupiter
passing over the disc of the planet. The times
of these transits are predicted in the astronom-
ical ephemeris. The transits of the inner satel-
lites occur at nearly equal intervals of onc
day 18! hours, and it takes about 2 hours and
27 minutes for the satellite to cross. The tran-
sit can be observed only when Jupiter is above
the horizon and the sun below it, so that only
about one transit in five is visible at any one
place. Since the satellite is an opaque body, it
casts a shadow which may be thrown upon the
planet. To an observer on the latter, if the
shadow passed over his position, there would
be a total eclipse of the sun. The shadow
appears to us as a small dark spot passing over
the planet near the position of the satellite.

The satellites of all the other planets are
either too small or too distant to admit of their
transits being observed. For the most part
they are entirely obliterated to our sight by the
brilliant light of the planet itself when they ap-
proach the latter.

The planets Mercury and Venus, having or-
bits inside that of the earth, will be seen in
transit across the sun whenever they pass in a
direct line between the earth and sun. If the
planes of their orbits coincided with the eclip-
tic, this would happen at every inferior con-
junction of the planct. But, as a matter of
fact, there is a certain inclination of each of
the orbits to the ecliptic. Imagining the latter
plane to surround the sun, extending out to the
earth, the orbits of the inferior planets each
intersect this plane at a small angle at two op-
posite points. The line adjoining these points
passes through the sun and is called the line of
the nodes. If, when the planet is in inferior
conjunction, the earth happens to be on or near
this line, a transit of the planet will be scen
across the sun’s disc. In the case of Mercury
the earth passes the line of nodes about 8 May
and 10 November of each year. It is only
within a few days of these times that transits of
Mercury can be seen. When such a transit
does occur, we must generally wait several

years before there is another. The interval be-
tween those which occur in November is gen-
erally 7 to 13 years. The interval between the
transits which occur in May is generally 13 or
20 years. The following is a list of the transits
of Mercury for the 20th century with the
Greenwich mean time of the middle of the
transit:

Greenwich
mean
Year Date time

1907 Nov. 14 Oh.
1914 Nov. 7 0
1924 May 7 14
1927 Nov. 9 18
1940 Nov. 11 11
1953 Nov. 14 s
1957 May § 13
1960 Nov. 7 S
1970 May 8 20
1973 Nov. 9 23
1986 Nov. 12 16
1993 Nov. § 16
1999 Nov. 15 9

‘The earth passes the line of nodes of Venus
on 6 June and 6 December of each year. But it
very rarely happens that Venus is so near the
node on these dates that a transit will be seen.
Accordingly the transits of this planet occur at
much longer intervals than those of Mercury.
For many centuries past and to come there are

_four transits in every 243 years. The condition

which governs their recurrence is that 13 revo-
lutions of Venus require almost exactly eight
years. The result is, when Venus and the earth
happen to pass a node at nearly the same time,
they will both pass nearly the same point eight
years afterward. But at the end of the second
interval of eight years the conjunction will
occur so far from the node that no tramsit
will be visible. The result of this is that the
transits occur in. pairs, eight years apart. The
interval between the last transit of one pair
and the first of a pair following is either 1054
years or 12114 years. The dates of these transits
for several centuries past and to come are as
follows:

1631 December 7 1882 December 6
1639 December 4 2004 June 8
1761 June 5 2012 June 6
1769 June 3 2117 ber 11
1874 December 9 2125 December 8

/

It will be seen that the whole 20th century
will pass away without the inhabitants of the
earth having an opportunity to observe this
phenomenon. But the approach of the transits
of 2004 and 2012 can be watched in thought
through successive cycles of eight years. An
inferior conjunction of Venus occurred on 8
July 1900. At that time the earth, having passed
the node on 5 June, was 34 degrees distant from
it. In consequence, there was no transit, but
Venus, could it be visible so near the sun,
would have been seen passing below the sun.
Eight years later the same thing will repeat it-
self, only the conjunction will take place be-
tween two and three days earlier, namely, on
S July 1908, the earth being between two and
three degrees nearer to the node than it was
on 8 July 1900. The conjunction will go on
repeating itself in 1916, 1924, etc., two or three
days earlier at each repetition and a little nearer
to the node, until 2004, when there will be a
transit. At the conjunction of 1908, the earth
will be on the opposite side of the node, but
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near enough to it for another transit. Then
there will be no more transits for more than a
century.

Transits of Venus derive their astronomical
celebrity from the belief entertained in former
times that they afforded the best method of
measuring the distance of the sun from the
earth. The measures were made by the prin-
ciple of parallaxes. An observer, as far north
as he could station himself to observe the tran-
sit, would see Venus pass over the sun's disc
on a line apparently further toward the south
than an observer who was in the Southern hemi-
sphere. The comparison of the observations
made by observing the times which, at each
station, it took Venus to complete its transit,
afforded the means of calculating the parallax
and the distance of the sun. The feasibility
of doing this was pointed out by Halley about
the middle of the 17th century, and, on his
proposal, expeditions were sent by various na-
tions to points in the Northern and Southern
hemispheres to observe the transits of 1761 and
1769. This was a period. of great unrest, and
several of the expeditions became celebrated
through the adventures to which they gave
rise. In 1769” Mason and Dixon, the English
astronomers, started on a ship of war for their
'station in the Southern hemisphere, but were at-
tacked by a French frigate and were compelled
to return to nort after a severe battle. The
king of Denmark sent Father Hell, a Jesuit
astronomer of Vienna, to a point near the North
Cape, where very successful observations were
made. But doubts were thrown on the genuine-
ness of his record, which were not settled for
more than a century. The transit of 1769 was
visible in the Atlantic States and observations
upon it were made under the auspices of the
American Philosophical Society, held at Phila-
delphia. The most celebrated of the Phila-
delphia observers was David Rittenhouse.

When the observations of these transits were
worked up, it was found that they would not
give so certain a result as was anticipated. No
two observers seemed to agree as to the exact
moment at which Venus had entcred wholly
upon the disc of the sun. The entrance was
not seen in the sharp and precise way it should

" be seen, but seemed to be uncertain, through a

dark haze forming on the two limbs at the
moment when Venus was entering. The out-
come of the affair was that it was more than
60 years after the last transit before a result
had been worked up from it which was sup-
posed to be quite satisfactory. This was done
by Encke in 1822. The distance of the sun
which he derived was, in round numbers, 95,
000,000 miles. This distance appeared in all
astronomical texthooks and was almost uni-
formly accepted for 30 years.

Then it was found by Hansen and others
that there was something wrong in this deter-
mination and it was claimed that the distance
was more than 3,000,000 miles less than Encke
had found it. The methods of making this
determination are stated in AsTrRoNoMY, THEO-
RETICAL. It has since been shown very clearly
that a great error did really exist in Encke’s
determination, though it was not so great as
had at first been supposed.

Notwithstanding this failure of the method,

it was supposed that with the greatly refined
telescopes and better means of observation of
recent times, the transits of 1874 and 1882 could
be utilized advantageously in the same way.
Accordingly, on each of these occasions, ex-
peditions, gtted out with the best instruments
that science could provide, were sent by various
nations to the best stations for observation in
various parts of the world. But when the
observations were worked up, the results were
again found to be unsatisfactory and the obset-
vations turned out to be more useful for de-
termining the position of Venus, and the slight
change from century to century of its node,
than for determining the distance of the sum,
Sivon Newcons

TRANSMIGRATION OF THE SO0UL,
or METEMPSYCHOSIS, the belicf of many
races and tribes at all times, to the effect that
the soul after the death of the body passes
into the bodies of the lower animals or other
human bodies, or, it may be, of plants or in-
animate objects. Among various tribes of
Africa and America the belief is found entirel
unconnected, so far as can now be discovered,
with any ethical notions. In the teaching of
the Brahmanic Hindus, among whom the doc-
trine can be traced further back than in any
other race, it has its foundation in the belief
of the connection of all living beings and of
the gradual purification of the spiritual part of
man and its return to the common source and
origin of all things — God. By somec the migra-
tion of a human soul through various bodies is
regarded partly as a penance and partly as a
means of purification. E. B. Tylor says in
Primitive Culture,” that ®the theory of the
Transmigration of Souls, which has indeed
risen from its lower stages to establish itself
among huge religious communitics of Asia,
great in history, enormous even in present mass,
yet arrested and as it scems henceforth un-
progressive in movement; but the more highly
educated world has rejected the ancient belief
and it now only survives in Europe in
dwindling remnants.® Probably the greatest in-
telligence who believed in mectempsychosis was
Plato. The doctrine was and is common in
Asia and was accepted by some of the early
Christians, and there are suggestions of it in
the Kabbala.

Pythagoras is the first Greek philosopher in
whose system the doctrine occupied an im-
portant place, but Thales and Pherecydes are
both said to have preceded him in teaching it.
Plato in his ‘Phado’ advances some probable
arguments in favor of the doctrine, propound-
ing the speculation that souls return into the
Godhead after a cycle of 10,000 years, during
which they have to abide in the bodies of ani-
mals and men. Plotinus treats of two kinds
of transmigrations, a passage of souls from in-
visible ethereal bodies into earthly ones and
from earthly into other earthly hodies. Among
the Romans, Cicero alludes to this doctrine, and
Virgil, and more especially Ovid, in many
passages give it a poetical treatment. Casar
informs us that it was believed in by the Gauls,
who, he says, in this faith were able to despise
death. The doctrine is also found in the Tal-
mud. but only a minority of the Jewish rabbhis
appear to have adopted it. They treat the sub-
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ject of transmigration in their peculiar way,
maintaining that God created but a certain
number of Jewish souls, which, therefore, con-
stantly return on earth as long as Jews are to
be found here and are sometimes made to
dwell in the bodies of animals for the sake of
penance, but at the day of the resurrection will
all be purified, and in the bodies of the just
revive on the soil of the promised land. The
doctrine of the transmigration of souls has
also been held by various Christian sects, for
example, by the Carpocratians, Valentinians
and Manichzans. It was also professed by the
Arabs before Mohammed, but was not admitted
by him into the Koran. Even some modern
El:xropm writers have inclined to this doc-
trine. Among these may be mentioned Lessing
in Germany and Pierre Lerou and Jean Rey-
naud in France. The reasoning of Lessing in
support of the doctrine amounts to this, that
the human soul can acquire the infinite con-
ceptions of which it is capable only in an in-
finite series of successive existences, that the
soul in one condition may supply the deficiencies
of another, and thus gradually fit itself for a
perfect life.

He thus appears more of a reincarnationist,
and this emphasizes a distinction that many
lose sight of. Reincarnation and transmigra-
tion are not at all identical. Obviously all
human intelligences have a conscious ego which
the majority conceive to be an immortal soul.
Whatever we call it, we have something that
raises us above the animal body which we in-
habit. This soul or ego comes from somewhere
or is created when each of us is born. Inasmuch
as some souls very early show vast abilities
and others are very dull and stupid, the as-
sumption that the wise souls have lived before
is not irrational. This being granted, we have
our choice of two momentous but quite differ-
ent theories. Transmigration supposes that the
soul at death goes into another body, perhaps
the body of a beast if punishment is deserved,
perhaps is born into a wealthy and brainy family
if reward is deserved. Reincarnation, as gen-
erally taught and accepted by Theosophists, is
but one day in a larger life; it propounds that
as individual souls die here they pass a time
on the higher planes, and are then reborn to
acquire further experiences, advancing or
evoluting 'from the lower to the higher. This
is an extension of the idea of evolution and
far more reasonable than the transmigration
doctrine. Many, therefore, regard transmigra-
tion as a mere corruption of the rational theory
of reincarnation. Consult Besant, A., ‘The
Self and 1Its Sheaths> (1895); Sinnett,
A. P,, ¢Esoteric Buddhism® €1883); Berthalet,
A., ‘Transmigration of Souls’ (1909) ; Moore,
G. F.,, ‘Mectempsychosis> (1914) ; Muller, Max,
(Six Systems of Indian Philosophy’ (1899).

. TRANSMISSION OF POWER, Long
Distance. See ELECTRIC TRANSMISSION OF EN-
ERGY ; POWER TRANSMISSION.

TRANSPADANE (trans-pa‘din)
PUBLIC. See CisaLPINE RePuBLIC.

. TRANSPIRATION, in physics and chem-
ssiry, a name first apﬁlied by Graham (in 1846)
to the ﬁhcnomena that are observed when a
gas discharges into a vacuum, through a capil-
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lary tube, and since extended so as to include
the passage of any kind of a fluid, whether
%aseous or liquid, through a capillary tube,
rom a region where the pressure is high, to
one where it is low. The laws governing the
transpiration of fluids are imperfectly known.
They are quite different from those that govern
difflusion phenomena, and also different from
those that hold in the case of the effusion of
gases through a minute hole in a thin partition.
In transpiration, the viscosity of the fluid ap-
peared to be the chief factor in determining the
quantit;i. of fluid traversing the tube in a given
time. The temperature of the fluid is also of
much importance. Water, for example, will
transpire through a given tube two and a half
times as rapidly at 113° F.,, as at 41° F,, the
conditions of the experiment being supposed to
be identical in all respects save as to tem-
perature.

TRANSPLANTING, the process of estab-
lishing plants in new quarters, is one of the
most important operations of horticulture, agri-
culture and forestry since it permits large num-
bers of plants to be grown during their early
stages in very restricted areas, thus economiz-
ing space and the labor entailed in their cultiva-
tion until they are able to care for themselves.
The operation is, therefore, in constant use in
greenhouses, nurseries, etc., where it occupies
a very latge part of the time of the workers.
And for forestry work hundreds of thousands
of seedling trees are transplanted annually.

The operation may be performed at any sea-
son provided proper care is exercised in
manipulation. But there is with each species
of plant a season at which success is more
certain than at others. With evergreens this
season is in the spring just before growth
starts; with deciduous subjects the autumn, af-
ter the leaves have fallen, is often as good as
the spring, but a great many deciduous plants
may be transplanted during the growing season.
Usually, and upon large scale operations, how-
ever, only small herbaceous plants are trans-
planted while in active growth and then only
when prepared for such operation by being
grown in gardens or beds with this end in view.

uch preparation is necessary since the opera-
tion, so far as the plant is concerned, is always
violent because, even when most carefully per-
formed, large quantities of the roots are de-
stroyed and these losses are the greater as the
plants are larger and more firmly established.
Hence, the smaller the plant when removed, the
more likely is it to become re-established.
Trees, shrubs and herbaceous perennials which
have not become active in the spring or have
ceased activity in the fall are less likely to
suffer because their active roots have either not
formed, as in the former case, or have ceased
to act in the latter. The plants should always
be removed with as much of the root-system as
possible, be exposed to the air and sun as short
a time as possible and replanted in soil at least
as moist as that from which thcy have been
taken; if more moist, so much the better. By
soaking the soil deeply around each plant it is
possible to transplant strawberries and other
plants successfully even while the ground is
powdery dry in midsummer. Since the loss of
feeding roots will curtail the supply of water
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absorbed, the leaf surface must be reduced con-
siderably. In many instances one-half is con-
sidered satisfactory, but with fruit trees, vines
and ornamental shrubs, two-thirds or even more
is frequently cut away from the tops. This top
ﬁrumng is preferably done after the plants

ave been set, because any injured twigs may
then be removed and there is then less danger
of injuring the buds which are counted upon to
form the new tops. Always the soil should be
pressed firmly about the roots, the larger sub-
jects being made firm by tramping the soil
down hard with the feet.

Many factors exert an influence upon trans-
planting. In arid regions, and in places where
the winds are dry or prolonged, the operation
is less successful than where reverse conditions
prevail. Plants which have tap-roots cannot
usually be transplanted successfully after they
have once become established ; hence, the neces-
sity of transplanting them when very small and
the advisability in many cases of cutting off
the tap-roots by means of root pruning tools
which go beneath the plants while still growing
in the nursery rows. Instead of this method
plants and others that are slow to pro-
duce roots are often transplanted several
times in the nurseries to develop more ex-
tensive root-systems near the surface. Stocky
plants almost invariably give better results than
attenuated or weak ones, and plants which have
been inured to the temperature of the outside
air succeed where plants not so “hardened-off”
from greenhouse or hotbed conditions will
almost invariably fail or suffer serious check.
The weather at the time of the operation is
also an important factor. If cool, cloudy or
showery weather succeeds the transplanting, the
chances of success not only in the operation but
in the crop (if the plant is an economic) are
greatly enhanced, and if the soil be freshly
prepared so much the better. Except in dry
weather it is inexpedient to water newly set
plants; but when this is done water should be
given in abundance at the base of the stem, and
after it has soaked down the surface should be

ulverized to hold the moisture in the soil.

he watering is best done in the evening and
the pulverizing in the morning.

or the transplanting of cabbage, tomatoes,

sweet potatoes, strawberries and other field-
crops special machines have been devised. They
usually consist of a furrow-maker, a distance-
indicator, a plant-setting device, a tank for
watering the individual plants as set, and two
seats for the boys who place the plants alter-
nately as needed. The whole is mounted on
wheels and drawn by a pair of horses. The
position of the next row to be planted is indi-
cated by a marker. These machines are widel

used and have been found to do excellent wor

with great rapidity and economy. The “misses®?
and failures are surprisingly small in number.
They are economically filled by hand.

The transplanting of large trees is frequently
practised for producing quick effects in parks
and private estates. The subjects chosen are al-
ways such as have grown remote from other
trees, first because the labor of cutting roots is
less, and second because the tree is more shapely.
Trees which have grown in groves and forests
are rarely selected because their trunks are
frequently too long, and have to be easily
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handled to be sightly when transplanted as
isolated specimens. The lower and the more
bushy the top the better, because the mechanical
appliances required are less powerful and
costly and because the necessary pruning of the
top after setting can be done with least injury
to the form of the tree. If such trees may be
obtained from shallow soil, so much the better,
because the roots will then be ncar the surface.
Trenches are dug as far away from the trunk
as seems advisable, with large specimens 15 feet
or more radius is common. When the work is
done during the growing season the roots ex-
posed are wra'pped with wet moss, straw or
similar material and burlap. They are wrapped
and tied to the trunks for ease of handling in
transit. The tree is lifted upon trucks after
the excavation beneath it is complete and the
ball of earth with the roots is transported to
new quarters. In winter work with large trees
the trenches are dug if possible in the fall and
the tree with its ball of earth lifted when
frozen. The practicable limit of weight for
such specimens seems to be about 30,000 pounds.
Such specimens of maple, elm and other hard-
wood trees have a diameter of about two and
one-half feet. When being set in its new posi-
tion the earth should be shoveled in gradually
after the roots are in place and abundant water
be applied to ensure the complete filling of every
cranny. Tamping the soil around the roots
with small rods is also widely practised. It is
doubtful if such operations are in the long run
entirely satisfactory when considered in the
light of the expense, but as in the case of ordi-
nary transplanting necessity demands them.
Consult Bailey, ‘Standard Cyclopedia of Horti-
culture’ (New York 1914-17).

M. G. KaiIns,

Horticultural Consultant.

TRANSPORT, a ship or vessel employed
by a government for carrying soldiers, war
stores or provisions from one place to another.
At the beginning of the Spanish-American
War the United States had no ships of this
class. A number of coastwise craft were pur-
chased and hastily transformed into transports
on which troops were shipped to Manila and
other points, When the war closed the United
States government fitted up a number of these
vessels as model transports. In the war be-
tween Russia and Japan in 1904, the Japanese
transported almost their entire army to Korea;
some of her expeditions requiring as many as
100 transport ships for this purpose. When
the United States declared war against Ger-
many in 1917, it was almost wholly without
efficient transports, for all available vessels had
been put into service transporting freight, there
being a reduced supply of ocean-going vessels.
The first step of the United States government,
therefore, was to overhaul the German ships
that had been interned in Hoboken, and fit them
for transport service. The government then
bought all available merchant craft, which were
few, and started its immense shipbuilding pro-
gram, which was one of the wonders of the
war. (Sce SuipBUILDING). The United States
transports sailed regularly from various ports,
always unannounced, and so effectively guarded
that there were very few losses in landing
millions of troops in France.
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TRANSPORTATION, (1) a punishment
formerly awarded in Great Britain for crimes
of a serious description, but not entailing the
penalty of death. It varied in duration from
seven years to the term of the criminal’s life,
according to the offense. The convicts were
sent to Australia, Tasmania and Norfolk Island.
In 1857 transportation was superseded by penal
servitude, but it was only in 1868 that trans-
portation to western Australia actually ceased.
(2) A general name for the movement of pas-
sengers or freight from one point to another,
by rail, road or water. Transportation will be
found fully treated in various articles under
RALLWAYS:* AMERICAN MERCHANT MARINE;
CoMMON CARRIER; STEAM VESSELS:

TRANSPORTATION OF SCHOOL
CHILDREN. See EDUCATION, RURAL,

TRANSUBSTANTIATION. The real
substantial grescnce of the body and blood of
Christ in the Eucharist is one of the funda-
mental doctrines of the Roman Catholic Church,
and the mode or nature of this mysterious pres-
ence, which is also a matter of doctrinal belief,
is_expressed by the technical theological term
¢Transubstantiation? The word seems to have
been first used by Hilbert, bishop of Tours
(1057-1134) ; it afterward became current in
the Scholastic period and was solemnly adopted
and approved by the Council of Trent (Sess.
13, Can. 2). In controversy exc tion has been
sometimes taken to the term as being unscrip-
tural and relatively new, but the real issue is
concerning the doctrine that it serves to ex-
press, for if the traditional Catholic belief in
the Real Presence be true — belief which was
never seriously called in question before the
Sacramentarian controversy of the 16th cen-
tury — it must be granted that considerg:g the
system of philosophy according to whi the
entire scheme of scholastic theology was built
up, no more appropriate word could be found
to convey the idea than “Transubstantiation.®

as is shown by the use of the cognate words:

transformation, transfiguration, etc. Like the
words duobusiog and Geotéyoc which in ear-
lier controversies became famous as epitomiz-
ing the specific points of doctrine in dispute,
the term “Transubstantiation® embodies the dis-
tinctive teaching of the Roman Catholic Church
concerning the mystery of the Eucharist. In
defining the traditional position on this point
against the various new views advocated by
the Reformers, the Council of Trent (Sess.
13, ch. 3, 4 and Can. 2)* describes transubstan-
tiation as “the changing of the whole substance
of the bread into the body, and of the whole
substance of the wine into the blood of Jesus
Christ, the appearances of bread and wine alone
remaining.” This doctrine, as explained by
theologians, involves the Aristotelian and scho-
lastic theory concerning the physical nature of
bodies. These are supposed to contain two dis-
tinct and even, absolutely speaking, separable
elements, namely, the underlying substance, and
the accidents by which the substance is vari-

* The doctrine of Transubstantiation had already more
than once been the object of authoritative declaration on
the part of the Church, namely, in a council held in Rome
under Gregory VII, 1079 A.D.; in the Pourth Lateran Council

1215); in_the profession of faith sent b{ the Council of

yons to Michael Paleologus (1274); in_the Decree for the

a:n‘;;:m which emanated from the Council of Florence
, ete,

ously modified (for example, size, shape, weight,
color, taste, etc.). Substance, according to the
same theory, consists of two essential elements
or principles, one passive and indifferent, called
the matter (materia prima), the other active
and determining, called the substantial form.
The matter is supposed to be the same in all
bodies, and the specific nature and characteris-
tics of each one are determined by its form.
Thus, every species of body inanimate or liv-
ing, including man, has its own substantial
form whereby it is specifically constituted, and
differentiated from all other species, and when
one substance or body is changed into another
(for example, wine into vinegar), the process
is understood by the Scholastics as the passing
away of one form (that of wine) and the
succession of a new one (that of vinegar), while
the material element which is the subject or
basis of the change remains the same. This
substantial change is, therefore, technically
called transformation. No process of natural
change from one thing to another was supposed
to involve both elements of substance (matter
and form), but such being the miraculous change
recognized by tradition and the theological
schools in the mystery of the Eucharist, it was
aptly termed transubstantiation. According to
this doctrine, in virtue of the divine power at-
tached to the words of consecration, the entire
substance (both matter and form) of the
bread and wine ceases to exist, and its place
succeeds that of the body and blood of Christ.
The accidents or appearances remain as they
were before, but they do not adhere to or
modify the body of Christ as they did the sub-
stance of the bread; they are sustained miracu-
lously without any connatural _subject of in-
hesion, and in all respects they follow the same
physical and chemical laws as if no change
whatever had taken place. The body and blood
of Christ remain present in these conditions as
long as the consecrated species retain the out-
ward appearance and characteristics of bread
and wine, but when through deglutition or
otherwise these qualities disappear, the Real
Presence ceases, and the matter of that sub-
stance, which if the process were merely natu-
ral would, in the given conditions, have suc-
ceeded the bread and wine, is created to meet
the exigencies of the new accidents which
supervene. Hence the doctrine postulates a
real annihilation of matter and a subsequent
creation of the same. Besides this the Real
Presence thus explained, involves various other
miracles, for instance, the multilocation of
Christ’s body in the Sacrament and its presence
in the consecrated particle without the ordinary
relations to space —a presence analogous to
that of the soul in the body which it animates,
but which is not really measured by any cor-
poreal dimensions. In exPlanation of this the
theologians say that Christ's body in the Sacra-
ment retains its internal, intrinsic dimensions,
that is, the mutual relation of the different parts
to one another, but is deprived of its extrinsic
quantity, that is, its relation to other physicai
objects and surrounding space. The Council
of Trent defined transubstantiation as the tra-
ditional teaching of the Church chiefly in op-
position to the view put forward by Luther,
who, while he retained on Scriptura{ grounds
the doctrine of the Real Presence and defended
]
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it against the so-called “Sacramentarians,® main-
tained, however, that the substance of the bread
and wine remain after the consecration as be-
fore. This theory is called that of “Consub-
stantiation,® a word implying the coexistence
in the Sacrament of both the bread and the
body of Christ. Another view advanced by
some of the early Reformers who rejected the
Catholic doctrine, is that of “Impanation,” ac-
cording to which in virtue of the consecration
a hypostatical union would be effected between
the person of Christ and the bread and wine.
But the specific controversy between the
Roman Catholic theologians and the various
Protestant sects concerning the manner of
Christ’s presence in the Sacrament has been
practically lost sight of, because modern Prot-
estants have for the most part given up the
doctine of the Real Presence altogether, and
interpret the words of institution (Matt. xxvi,
26-28, and parallel passages in the Synoptics)
and other passages referring to the subject in
a figurative sense. Many Catholic theologians
maintain that even apart-from the authoritative
interpretation of the Church, the doctrine of
Transubstantiation can be proved from the
Scripture texts mentioned. In other words,
that the idea conveyed by the word Transub-
stantiation is as clearly contained in the New
Testament as the notion expressed by the
words duobvoiog and @eoréyos, which were the
keynotes of the Arian and Nestorian con-
troversies. Others admit that a proof of the
doctine, at least as it is philosophically ex-
plained, can be educed from the words of insti-
tution only by reading into them subtile con-
siderations foreign to the minds of the Apos-
tles and the New Testament writers. Be that
as it may, we find that the early Fathers under-
stand these texts as really implying the doc-
trine of transubstantiation. They do not, of
course, use the word or attempt any philosoph-
ical explanation of the mystery, but they
affirm that contrary to the testimony of our
senses, what seems to be bread is no longer
such after the words of consecration, but the
body of Christ. Thus Saint Cyril of Jerusalem
writes: “What seems bread is not bread,
though it seems so to the taste, but Christ’s
body; what seems wine is not wine, though the
taste will have it so, but Christ's blood”
(Cathech. iv, 9). Similar passages abound in
the patristic writings, and that they express
equivalently transubstantiation few will deny.
In connection with this doctrine the Coun-
cil of Trent has defined that in the Eucharist
“he whole Christ (body, blood, soul and divin-
ity) is contained under each species (that is,
under the appearances of either the bread or
the wine), and also under every part or portion
of each species, at least after the parts have
been separated” (Sess. 13, Can. 3). These two
points offer no special difficulty if once the doc-
trine of Transubstantiation be admitted; it
need only be remarked that they exhibit the in-
trinsic reason why the Catholic Church consid-
ers communion under one kind to be sufficient.
If priests celebrating mass are obliged to re-
ceive under both kinds, it is only because their
communion is held to be an integral part of the
Eucharist sacrifice for which both species are
absolutely required. For other more subtle
questions connected with the theory of Tran-

substantiation as elaborated by the Roman
Catholic theologians, together with the explana-
tions whereby it was made to fit in with the
philosophical systems of Descartes and Leib-
nitz, as well as with more recent theories, con-
sult any of the standard manuals of Cath-
olic theology, for example, that of Wilhelm
and Scannell (in Enﬁlish), Vol. 11, p. 415 et seq.
For a criticism of the doctrine from the Prot-
estant point of view, consult Hodge, ¢Syste-
matic Theology,” Vol. 111, £ 678 et seq.
James F. DriscoL,, D.D.,
Rector of Samt Gabriel's Church, New Roch-
elle, N. Y.

TRANSVAAL, trans-vil (now included in
the UNION oF SouTH AFRICA), a British colony
in South Africa, bounded on the north by Mata-
beleland, on the east by Portuguese East Africa
and Swaziland, on the south by Natal and the
Orange River Colony and on the west by
Griqualand West, British Bechuanaland and
the Bechuanaland protectorate. The area, pre-
vious to 1903, was 119,139 square miles but was
in that year reduced to 110,426 square miles

the transfer of some of the southeastern
districts to Natal. The land consists in the
main of a plateau lying between 3,500 and 5,000
feet above the sea. On the east this plateau is
bounded by a northern extension of the Draken-
berg, rising to an altitude of 8,725 feet. East
of this the land falls rapidly toward the coastal
regions of the Portuguese territory. Two main
mountain ranges traverse the interior of the
plateau; the Witwatersrand forms the divide
between the Vaal River, flowing on the south-
ern, and the Limpopo River on the northern
boundary. The geological structure consists of
granite and slate covered by the Cape forma-
tion of standstone, slates and conglomerates,
and in some parts by coal-bearing strata.

The climate is dry, nearly all of the scant
rainfall being in the summer months, October
to March. The mean maximum temperature
is 73° and mean minimum 48°, mean annual
67° F. The western territory has a rainfall
of 12 inches, which increases eastward, being
40 inches on the eastern border. Over 2,000,-
000 acres of land are under cultivation, and
30,000,000 acres are devoted to grazing. There
are over 5,000,000 sheep and over 2,000,000
goats. The plateau and mountains are ex-
ceedingly rich in minerals, including gold, dia-
monds, coal, lead, silver, sulphur, cobalt, salt-
petre, copper and iron. The %old deposits are
foremost in the world. (See TRrRANSVAAL,
GoLp MiNING IN THE). In 1916 the produc-
tion of diamonds, found chiefly near Pretoria,
amounted to $28,000,000, and the coal to $6,000,-
000, copper $3,000,000 and tin $1,650,000. The
diamond output in 1913 was valued at $57,000,-
000, but most of the mines shut down when
the war of 1914 began. The climate in the
eastern and northern lowlands is tropical; on
the plateau it is cooler and very agreeable, but
the rainfall is deficient. Forests, chiefly of
acacias, are but of small extent. With irriga-
tion the soil would be suitable for all European
and sub-tropical agicultural products, but up
to the present time there has been very little
agriculture, the Boers being chiefly occupied in
cattle raising. Railways have been built from
Johannesburg to Delagoa Bay, Durban and the
Cape ports. The mileage, about 2,500, is being
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extended. The principal exports are gold, dia-
monds, copper, wool, cattle, hides, ostrich
feathers, ivory and minerals. The chief imports
are provisions, machinery, carriages, automo-
biles, shoes and clothing. The government is
vested in an administrator, an executiver com-
mittee of four and a provincial council of 36
members. Good schools are maintained; there
were 892 in 1916, with an average attendance
of 73,000. There are also three normal col-
leges and 298 native schools, with 20,000 pupils.
The capital is Pretoria, and the largest city is
Johannesburg (q.v.), with a population of
about 120,000. The total population was given
as about 1,688,212, Of these 1,219,845 were
natives, Kaffirs, Basutos and Bechuanas. Only
one-third of the white population were Boers
(q.v.), the rest being, previous to the war,
termed Uitlanders.”> Transvaal was settled by
Boers from Cape Colony in 1833-37. In 1856
they adopted a republican constitution, but in-
ternal disagreements, unwise administration and
troubles with the natives forced the republic
in 1877 to consent to annexation by Great
Britain. In 1880, however, the Boers rose in
arms, with the result that their independence
was re-established, subject to British control
over external affairs. The discovery of gold
brought in large numbers of foreigners, chicfly
English, who demanded a voice in the govern-
ment. After fruitless appeals to Pretoria, and
a disastrous attempt at insurrection in 1896
(known as the ¢Jameson Raid?), the Uitlanders
appealed to the British government. After
three years of negotiations England. in October
1899, rejected an ultimatum addressed to it by
the Transvaal government, which thereupon
invaded British territory. The war, in which
the Orange Free State threw in its lot with
the South African republic, lasted nearly three
years. After a series of remarkable initial
successes had heen gained by the Boers, the
two republics were finally occupied by British
troops, and their annexation to the British
dominions was proclaimed 1 Sept. 1900, al-
though hostilities continued until June 1902,
The War of 1914 stimulated manufacturing in
the Transvaal, and they now tan their own
leather, produce their own cement, beer and
matches, besides manufacturing explosives, rope,
brooms, brick and earthcnware. See SoutwH
AFRICAN WAR; TransvaaL, GoLp MINING IN
THE; UNION OF SOUTH AFRICA.

TRANSVAAL, Gold Mining in the. The
Transvaal, prior to 1903, comprised an area of
nearly 120,000 square miles, but in that year, by
the transfer of some of the southeastern dis-
tricts to Natal, this area was reduced to about
112,000 square miles, which nearly equals the
size of the territory of Arizona.

Besides the famous Witwatersrand there are
two quartz-mining districts of some importance,
namely, Lydenburg and De Kaap.

The Lydenburg district first attracted atten-
tion in 1876, when the alluvial deposits of that
section began to be exploited. At a latter period
vein-mining was started., and at the present
time several companies are operating in that
district. The product in 1898 of five com-
panies, running 137 stamps, was 154,560 tons
of ore, yiclding 108,884 crude ounces of gold

(an average of 14.09 dwt. gold per ton)
valued at £314,953.

The De Kaap gold-fields were discovered in
1884. In 1898 seven companies, running 200
stamps, produced 89,760 crude ounces of gold,
valued at £296,330.

General Features of the Witwatersrand.—
This mining district derives its name from the
Witwatersrand, or “white-waters range” of
hills immediately north of Johannesburg. These
hills rise from 400 to 600 feet above the gen-
eral level of the surrounding country, have a
general east and west trend, and constitute the
watershed of this part of South Africa, their
northern slope draining into the Limpopo River
and thence into the Indian Ocean, and their
southern slope into the Orange River and
thence into the Atlanticc This ridge can be
traced about 40 miles, and consists of quartzites
and inter-stratified schists. .

The gold-field lies on_the bhigh plateau of
the southern Transvaal. In its physical aspect
the country bears a striking resemblance to
certain parts of Wyoming and Nevada. While
perhaps somewhat less regular in its undula-
tions, it is equally destitute of trees other than
a sparse ﬁrowth of shrubs, and in appearance
suggests herding and agricuiture rather than
mining. It is from 4,200 to 6,000 feet above
sea-level, to which fact it owes its temperate
and mild, indeed salubrious climate, in spite of
its semi-tropical latitude. The coastal lands
contiguous to the Transvaal are malarial and
unhealthful.

The soil of the country is in most localities
fertile; but irrigation is generally necessary;
and this, owing to the lack of facilities for
storing water, is not feasible at the present
time.

The Transvaal has a rainy season of four
or five months, the heavy rains beginning
usually with November or December and con-
tinuing until March or April. This is what is
known as the summer or warm season, The
thermometer rarely reaches 95° in the shade,
and the heat is “dry.” During the remain-
ing “winter® months (April to September)
rain is very exceptional, and there is no ex-
treme cold. Snow is a rare occurrence in the
Witwatersrand district. While the climate is
remarkably salubrious and invigorating, the dis-
trict has had in the East a high rate of mor-
tality, by reason of the lack of proper sanita-
tion. Undoubtedly this will be greatly mini-
mized under better government.

The town of Johannesburg (q.v.) lies upon
the southern slope, about midwag' between the
east and west extremities of the “banket”-basin,
immediately to the north of what is known as
the central section of the Rand. This is by far
the most important mining section of the gold-
field. The Witwatersrand district, in a com-
prehensive sense, embraces also the outlying
districts of Heidelberg and Klerksdorp. Johan-
nesburg is reached by three railway lines from
the ports of Cape Town, Delagoa Bay and
Durban, the distance by rail being 1,013, 396
and 487 miles respectively.

Historical.— Mining in the Transvaal was
prohibited until 1868, at which time the Boer
government, being in dire financial straits
threw open the gold-ficlds to exploration and
exploitation by all comers, and even went so
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far as to offer a bonus for the discovery of
profitable mines in the country. As a result,
prospecting in the early '70s led to the discovery
of quartz-veins and the inauguration of mining
in several parts of the northern Transvaal. In

1885 the conglomerate- or “banket®-beds of the

Witwatersrand were discovered. In that year
a small stamp-battery was erected to crush the
material of a quartz-vein a few miles west of
Johannesburg and a crushing of conglomerate
was subsequently made in this battery. But it
was not until April 1887 that a battery of three
stamps was erected to treat the ore of the
Witwatersrand “banket.® This was followed by
the erection of other batteries and the output
of gold for that year was 23,000 ounces. The
product increased by leaps and bounds, as is
shown by the table of production given later.

Mining Titles.— The mining laws of the
Transvaal -are excellent in character and while
the claims cover every square foot of land for
an area of nearly 40 miles long by from two
to three miles wide there have been practically
no conflicts over extra-lateral rights.

Notwithstanding the change in the political
status of the Transvaal following the Boer War
the main features of the mining law of the
South African Republic are retained. The
principles of the English common law and the
immemorial precedents of English practice up-
hold present rights according to the statutes in
force at the time of their inception. The mine-
operators of the Transvaal whose titles were
acquired from the Republic are, therefore, se-
cure in the position thus defined; and hence it
is not inappropriate in this place to state the
Transvaal mining law as it existed prior to the
war. -

According to that law (1903) the right of
mining for and disposing of all precious metals
and precious stones belongs to the state; but
the state president, with the advice and consent
of the executive council, may, by proclamation,
throw open government ground as a public dig-
gings, upon which mining claims can be
;‘pegged off® (that is, located) as specified by
aw.

An owner of a farm may, upon application
to the government, have the farm likewise pro-
claimedg. Before the proclamation of a private
farm, the owner has the right of allotting to
any person or persons he may specify a cer-
tain number of claims, called Vergunning
claims, the number depending upon the size of
the farm but not exceeding 60 as a maximum.

The owner has the further right to reserve
for himself one-tenth of the ground, which is
called a Mynpacht. This portion is held by the
owner as a lessee, under what is called a Myn-
pacht Brief, for a term of not less than five
years nor more than 20 years, with the privilege
of renewal. The rental on Mynpacht was 10s.
per Morgen (2.11 acres) in 1903.

He may also retain a certain area for resi-
dential and farming purposes, called a “Wer”
or homestead. Finally, the owner of a pro-
claimed farm is entitled to one-half of all
licenses paid to the government,

A reef-claim (lode-claim) is 150 Cape feet
(155 English feet) on the strike of the reef by
400 Cape feet (413.2 English feet) in the direc-
tion of the dip — about 1.47 acres.

TRANSVAAL
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1.033 English ft.
1.067 English sq. ft.
150 by 400 Cape ft. = 60,000 Cape
sq. ft. or 64,025 English sq. ft.f=
1.47 English acres.
1 Morgen....... = 92,196 English sq. ft. 2.1165
English acres of 43,560 sq. ft.

Prospecting is not allowed on private ground
without permission of the owner, but public
ground is open to prospectors, though claims
may not be pegged out until after proclamation
of the ground in question as above described.

_For a prospecting license on proclaimed
private ground there is a charge (1903) of Ss.
per month per claim, half of which goes to the
owner and the rest to the government. On
government ground the similar charge is 2s. 6d.
per month, which goes to the government.

When, in the judgment of the mining com-
missioner, the results of the exploration justify
the step, he may convert the prospecting licenses
into a digger’s license, after which a charge of
20s. per claim per month is made, provided ore
from the property is being crushed. If, how-
ever, no ore is being extracted and crushed
from the claim, the charge for the digger's
license is 15s. per month.

In 1896 the receipts from prospecting licenses
amounted to £620,000; from diggers’ licenses,
£61,000, and from machine-stand licenses,
£59,000.

Financial Conditions.—At the outbreak of
the South African War the total capitalization
of the gold mines of the Witwatersrand was
over £70,000,000 at par, and at market prices
about £147,000,000. A large part of these
amounts represents worthless properties which
have been “floated® during “boom” times; yet,
notwithstanding this excessive capitalization,
the mines yielded about 7 per cent on the total
capitalization at par, and about 3.5 per cent on
market prices. Eliminating properties notori-
cusly without value, and also the capitalization
of certain “deep-level” properties which have
not, as yet, reached a producing stage, we may
pronounce the returns from bona-fide invest-
ment and competent management to have been
exccedingly satisfactory.

In 1898 77 companies operating stamp-bat-
teries produced 4,295,609 crude ounces of gold
bullion of the value of £15,141,376, and of these
companies 41 distributed in dividends for that
year £4,847,505, or about 15.6 per cent op their
nominal capital of £31,018,000. The market cap-
italization of the same companics, however,
was £82,555,000; and the dividends returned on
this capitalization were about 5.9 per cent\. °

The majority of the “outcrop companies®—
indeed, nearly all of those situated in the «en-
tral section (extending from the Langlaajte
Estate to Knights, on the Witwatersrand) — a.re
free of indebtedness and will not require fur-
ther capital, unless for future increase of plant,
especially for enlarging their milling capacity. ,
Any additional capital required for such pur- .
poses could be provided either from the profits
already earned, or by the issue of debentures, *

to be ultimately likewise redeemed from profits.

For the “deep-level” properties, on the other
hand, and especially for those covering the
deeper levels, that is, those situated on the
second and third lines of claims parallel to the
outcrop, a large amount of money must be ex-
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pended before the mines can become productive.
Instead of increasing the capital stock for this
purpose it is generally the practice of the Rand
companies to raise the money by the issue of
debentures. There has been no_ difficulty in ob-
taining working capital by this means, often
to the extent of £400,000 or £500,000. About
£5,000,000 of such debentures were issued up to
1903.

Houses of high standing have been able to
raise such loans of working capital upon deben-
tures bearing interest at 5 to 6 per cent per
annum, giving as an inducement to the pur-
chaser the right to exchange the debentures for
fully paid-up shares, at a certain price, within
a given period from the date of issue, during
which period the shares are likely to command
a good premium.

Nearly all the Rand companies in 1903 were
controlled by large financial concerns, such as
Wernher, Beit and Company, who control the
Rand Mines group and some other properties;
the Consolidated Gold Fields Company, which
controls the Simmer and Jack (one of the
largest mines on the Rand), the Robinson Deep,
the Nigel Deep and some of the first, as well
as many of the second, row of “deep-levels”;
the Messrs. Farrar, who control the East Rand
Proprietary and its subsidiaries, the An-
gelo, Dreifontein, New Comet, etc.; Barnato
Brothers, who control the Primrose, Glencairn
Ginsberg, Roodepoort, etc., and A. Goerz an
Company, who control the Geldenhuis Estate,
the May Consolidated, the Lancaster and the
Geduld Princess Estate, etc.; Mr. Neumann and
associates, controlling the Consolidated Main
Reef, Treasury and Wolhuter; Messrs. Alba,
controlling the Aurora West, Meyer and Charl-
ton, George Goch, Van Ryn, etc., and J. B.
Robinson, who controls the Robinson group,
comprising the Langlaagte and Randfontein
Estates and their several subsidiaries. These
parties had the entire financial and technical
direction of the companies in which they possess
a major voting interest. All the important
companies are listed on the stock exchanges of
Johannesburg and London.

GoLp ProbuctioN oF THE TRANSVAAL.
£2,678,231
1,869,645
2,924,305
4,541,071
5,480,498
7.667.152
8,569,555
8,603,821
11,653,725
16

. 240,630
15,728,693
1,510,131
1,096,051
7,253,665
12,589,137
16,055,000

]

The financial administration of the Wit-
watersrand mines is, as a rule, able and honest.
The Transvaal law requires a monthly state-

ment of the amount of ore crushed, gold pro-
duced, etc. Such reports are published monthly
by the companies in great detail.

As a rule, the Johannesburg local directors
and mine managers are exceptionally trust-
worthy and full reliance can be had on the
accuracy of their reports. Sometimes, how-
ever, attempts are made, for market purposes,
to underestimate the working costs, by charging
to capital expenditure money which should
strictly be reckoned as working expenses. In
this way fictitious profits may be shown; but
the practice is not usual, and latterly has been
seldom adopted.

In the formation of a new company the
owner or owners of the mining claims (and
often the financial promoting syndicates) usu-
all- receive a certain number of vendors’ shares
of the company to be formed by an amalgama-
tion of claims, Moreover, a certain number of
shares are sold (usually at par) for working
capital; and a certain number of shares are re-
tained as a treasury reserve, which frequently
are sold, some time afterward, at a consider-
able advance. The majority of the companies
have greatly increased their capital since their
formation; but, notwithstanding this fact, their
new shares are in many cases several hundred
per cent above par. .

Economic Conditions.— The methods of
mining in the Witwatersrand district present no
features specially different from those followed
in the exploitation of similar deposits elsewhere.

See GoLp MINING; GoLp StANDARD AND GoLp

ropuctioN). In 1898 there were employed
upon the Rand 9,476 whites and 88,627 Kaﬁ{rs
The attempt to introduce Chinese labor early in
the century was but partially successful. In
December 1915 there were 23,069 whites and
223,764 native negro workers in the mines. The
white laborers are predominantly British,
though the leading consulting and superintend-
ing engineers and many of the important mem-
bers of the technical staffs are Americans. The
mine- and mill-foremen are usually either
Americans or British subjects who have had
mining experience in America. These men are
generally thoroughly competent; but the aver-
age of white labor as a whole, especially
among carpenters and machinists, is far below
the American standard. Considerable improve-
ment, however, is taking place in this regard.
A large part of the manual laborers on the
surface and all the miners except those running
machine-drills are blacks — Basuto, Zulu, Shan-
gani and Zambesi “boys.” The quality of this
black (native) labor is very poor. Most of the
“boys” are utterly inexperienced when first em-
ployed; and they rarely remain long enough to
acquire great proficiency. When they arrive,
making in many cases tramps of several hun-
dred miles to reach the mines, they are in an
emaciated condition and require to be “fattened
up” for several weeks. After a few months’
sojourn they become fine specimens physically;
and, in some cases, they remain long enough at
the mines to become expert miners. But it is
exceptional to find great efficiency among the
“boys® in drilling holes. They receive average
monthly wages (1902) of 9s. and their
board (which amounts to about 125 per month).
Their task is a hole of three feet per day. The
holes to be drilled are located by the shift boss
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and the holes are fired by him, firing by the
%boys® being usually forbidden. Some of them,
however, acquire sufficient knowledge to fire a
hole and also to run a machine-drill. The latter
work is generally done by contract, and the con-
tracts are given to whites. .

By reason of the rapidly increasing demand
for fabor and the obstacles interposed by the
Boer government, there was a great deficiency
of native labor. As a result large numbers of
air-drills have been necessarily employed in
stoping, to the
since much of the ground is of such a character
as to make stoping by machine-drills econom-
ically unadvisable. Where the reefs are flat or
small, the employment of drills necessitates the
breaking down of much larger blocks of ground
than would be necessary with hand-drills.
Moreover, work under such conditions involves
the excessive use of dynamite—an important
item where dynamite is as expensive as it has
been upon the Rand —and creates at the same
time an undue amount of fine waste, which not
only lowers the yield of the ore in the battery,
but increases the production of slimes.

The percentage of working costs of mining
is given in the subjoined table, from which may
be seen that the white and the native labor
represent about 30 per cent each.

TABLE SHOWING PERCENTAGE OF WORKING-COSTS.

Per cent
White 1abor. . ..o ottt iieinieiiinennnnnnns 31.22
Native labor (including food)......covvveiinnnnns Zg . %

E;Rllouves (dynamite, fuse, caps)................
Chemicals (cyanides, etc.).
Tools, steel, shoes, dies, etc
Mining timbers, lumber..... ..
Candles, lighting........ocvvvvivuivnnnnrennan..
Sundries

Before the Boer War the difficulty of secur-
ing adequate labor was so pronounced that Cecil
Rhodes, some 10 ycars ago, appealed to the
Transvaal government for permission to im-
port coolies for work in the Rand mines, but
was met with a curt refusal on the part of
President Kruger. Since the incorporation of
the two Boer republics into the British empire
matters have become still worse in this respect.
For, whereas in 1897 about 100,000 Kaffirs were
working in the mines, it was found impossible
in 1903 to secure more than 60,000, and no
fewer than 200,000 were needed. All attempts
to obtain native labor from other parts of
British Africa failed, owing to the inherent
indolence of the black man and to his particular
aversion to underiround work. The conse-
quence was that the owners were unable to
work their mines to anything approaching their
full limit. This was all the more serious when
it is borne in mind that throughout the war,
and for some time afterward, the Transvaal
mines, comprising the most important gold-
producing area of the world, were practically
at a standstill, causing a scarcity of gold.

Conditions in 1917.— So far, we have been
discussing conditions in the Transvaal in 1903,
when the production was £12,589,000, or $60,-
000,000. Within two and a half years there-
after the Transvaal passed Australia in_gold

roduction and caught up' with the United
tates. In 1906 the territory became, what it
has ever since remained, the world's greatest

reat disadvantage of the mines,

roducer of gold, with an output that year of
3123,000.000. It could and should have been
even greater, for the gold was there, and the
stamp-mills, but the laborers were few. White
men do not many of them care to go to South
Africa, and the natives are not inclined to hard
work. Chinese were imported, but they did not
like it, and after getting in a few thousand the
experiment was abandoned. Then came the
tube mill, as an improvement on the time-
honored steam-pump, and this helped the pro-
duction. In 1903 the 7,915 stamps were half
of them idle most of the time. In 1916 there
were 9,250 stamps and 310 tube mills, and the
product over three times as great, the average
monthly reduction being 2,370 tons of ore,
averaging 6.26 hundredweight gold per ton, or
£3.170,0(§. The cost of production 1s still phe-
nomenally low, although 54 per cent of it is
labor. In 1916 the average ton of ore cost $4.34
to mine and turn into gold, and yielded a profit
of $1.96. Those who think a gold mine must
be all profit may well reflect on this, that if the
cost in these greatest of mines had been 45 per
cent greater, there. would have been no profit
in getting out the gold. The largest producing
Rand mines in 1916 were the following:

Monthly
. output of ore
Crownmines. ...............covuvvnnnnns 203,000 tons
}}nnd{g:tzirbr Central...................... 185,712 tons
East Ran OpTietary. . ........coovuennn. 155,500 tons
Knights Deep............................ 102,400 tons

It is, therefore, apparent that the largest
producer of these mines is yielding (at $4 a
ton) over $8,000,000 a year of gold. Wonder-
ful as this is, yet these four great mines are
scarcely as valuable as some of the new mines
coming into wealth in the Far East Rand ter-
ritory.  This new section has been developed by
following the trend of the orc beds as they go
decper, and sinking shafts anywhere from 4,000
to 7,500 feet dcep. These new mines are com-
ing into their best, while those quoted are at
their zenith or declining. T. A. Rickard con-
siders the New Modderfontein the greatest mine
in the world. In 1916 it was yielding 53,500 tons
a month of verg rich ore, averaging a value of
$7.65 a ton, or 70 per cent more than the aver-
age for the whole Rand. But the wonderful
part is that borings have tested out a continu-
ance of this rich ore to the total of nearly 20,-
000,000 tons, so that this mine may reasonably
look forward to a production of $125,000,000
worth of gold in the next 20 years. When will
this phcnomenal supply of gold give out, as all
gold mines and gold fields do eventually? In
1903 the accepted estimate of remaining gold to
be mined was $3,500,000,000. Since then $2,000,-
000,000 has been taken out, and yet some en-
thusiasts think there is $3,000,000,000 left.

South Africa as a whole gives no promise of
becoming a leading factor in the economic life
of the world. Mr. Bryce’s forecast of the gold
regions outside of the Rand throws light on the
whole situation. He says:

“Assuming that a fair proportion of the
quartz-reef gold fields turn out well, it may be
predicted that population will increase in and
around them during the next 10 years, and that
for some 20 years more this population will
maintain itself, though of course not necessarily
in the same spots, because as the reefs first de-
veloped become exhausted, the miners will shift
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to new places. After these 30 or gossibl 40
years, that is to say, before the middle of the
20th century, the country, having parted with its

Id, will have to fall back on its pasture and
its arable land; but, having become settled and
developed, it may count on retaining a reason-
able measure of prosperity.®

(The above was written by John Hays Ham-
mond in 1903 and has since been revised by
bringing the figures, etc., up to date.—Ep.).

TRANSVAAL WAR. See SouTH AFRI-
CAN WAR

TRANSYLVANIA, tran-sil-vi'ni-a (Ger-
man_Siebenbiirgen; Hungarian, Erdély), Aus-
tria-Hungary; the southeast portion or region
of the empire, since 1868 incorporated with
Hungary; area, 21,500 square miles. The sur-
face is mountainous, being covered with the
Carpathian chain and its ramifications. The
whole belongs to the basin of the Danube, which
receives a great part of its waters circuitously
by the Maros ang the Szamos, both tributaries
of the Theiss. The climate is healthful; the
summer heat of the lower grounds is at times
extreme. There are magnificent and valuable
forests; fruits abound everywhere, and the
culture of the vine is general. The crops in-
clude, besides the ordinary cereals, potatoes,
etc., also maizé, hemp, flax and tobacco. Fine
breeds of horses, cattle and sheep are reared.
. Many horses are exported. Large numbers of
swine are fattened. The wild animals include
bears, wolves and wild boars. The minerals
are important and include gold; silver, copper,
lead, iron, quicksilver, antimony, coal and salt.
The last occupies immense tracts.” Manufac-
tures have made little progress and are chiefly
in the hands of Germans. The trade 1s
chiefly confined to the natural produce of the
country, and imported manufacturers. The chief
towns are Kolozsvar (61,000), Brasso (41,000),
Nagyszeben (34,000). Education is in a back-
ward state. The population, about 2,500,000, is
very mixed. Transylvania not being now a
political division of Hungary, the reader is re-
ferred to Hungary for further statistics. The
principal nationalities arc Rumanians, Magyars
and Germans, besides Gypsies, Jews, Bulgarians
and others. The chief religious bodies are
Roman Catholics, Greek Catholics and Prot-
estants. The name Transylvania, signifying
“beyond the woods,” is due to the extensive
forests on the western side. In ancient times
Transylvania was a part of the province of
Dacia. From the 4th century onward it was
occupied by various nations in succession.
1004 it was conquered by Stephen I of Hungary
and was afterward governed by a viceroy
(voyvode). In the 16th century the voyvode
John Zapolya obtained Transylvania as a sov-
ereign principality, but it could not maintain its
independence against the house of Austria, and
in 1713 was united to Hungary. In 1765 Maria
Theresa raised it to the rank of a grand-prin-
cipality. It suffered severely during the com-
motions of 184849, when there were massacres

of the Magyars, and again in 1914-15 when it

was invaded by the Russians.

TRANSYLVANIA COLLEGE, a non-
sectarian institution of higher education at
Lexington, Ky., founded in 1798. Its faculty
numbers 29; the average annual attendance of
students is 280; the tuition fees are $65; the

In
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livin e):ipenses, board, etc,, $170. The produc-
tive funds amount to $414,936; the total income,
including tuition or incidental expenses, to $43,-
253. Tie college colors are crimson. The
library contains over 23,000 volumes. The
number of graduates since organization is 3,555.

TRAP, any dark-colored volcanic rock of
columnar structure, named with reference to
their common stairlike arrangement. Most trap
rocks are either finegrained basalts, diabases,
diorites or gabbros. The term is a convenient
one when the exact nature of the rock has not
yet been determined and is largely used in field
work. The Palisades of the Hudson, North
Mountain in Nova Scotia, the Giants’ Causeway
and Fingal's Cave are familiar examples. The
name is derived from the Swedish “trapp,?®
applied to these rocks from their occurrence in
step-like sheets.

TRAP-DOOR SPIDERS, large hairy
theraphosid spiders of the family Ctenizide and
its allies, which inhabit dry warm countries and
form well-like pits or burrows in the ground,
closed by a hinged lid. These burrows are
placed in high, well-drained situations and are
dug by the owners, who cut down and carry
away the earth in their jaws, depositing it at
some distance. The holes vary in size with the
species and age of the occupant, and the largest
may be more than a foot deep. The burrow of
a species (Cteniga californica) common in
southern California is of that depth, and an
inch in calibre, when the owner is fully grown.
In some species the wells have a branch bur-
row slanting from one side, and others make
two entrances, so that a plan of the burrow
would resemble 2 Y. These burrows are lined
with a coating of silk, and in every case the
entrance (or entrances) is closed by a tight-
ﬁmnF circular door composed of clay, bound
and lined with silk, and hinged at one side to
the lining of the burrow; the top of the door
is left rough and earthy, so that when it is
closed nothing betrays the presence of-such a
contrivance. In this snug castle the spider
dwells in safety and comfort, rearing its young
under the protection of the door, which it can
hold so firmly shut that nothing short of tearing
the structure apart will suffice to open it. In the
species of the south of Europe the lining and
door are much thinner than those made by the
American trap-door spiders; and if these doors
are torn off a new one will be made overnight,
for several nights in succession or until the
insect’s strength is so exhausted that it can no
longer produce the requisite silk. For further
facts consult general works, especially Mogg-
ridge, (Harvesting Ants and Trap-door Spiders’
(London 1873). See SpIDERS.

TRAP-NETS. See Pounp-NET FISHING.
TRAP-ROCK. See Rocks; TRAP.

TRAP-SHOOTING, an outdoor sport in-
creasingly and deservedly Y‘opular in the United
States and Canada, in which by means of a
mechanism now called the “rap” a disc of
coarse pottery, “the clay pigeon,® is thrown
upward at an angle unknown to the sports-
man, who thereupon sights his piece and fires
while the disc is still in the air. The name trap-
shooting is derived from the former practice
of placing a series of traps in the ground, in
each of which was imip..risoncd a live pigeon, and
at a given signal of the marksman tge operator
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of the trap liberated one of the birds. The
first mention of trap-shooting as a sport is
found in an old English publication called the
Shooting Magazine, issued in 1793, and it is
there referred to as being a “well established
recreation” of the period. Trap-shooting, both
at live birds and inanimate targets, has become
one of the most popular of British sports, but
is not indulged in to nearly the same extent as
in the United States. In the records of the
Sportsmen’s Club of Cincinnati, Ohio, for the
year 1831 is found the earliest mention of trap-
shooting in the United States. Cincinnati,
therefore, appears to be the birthplace and
early home of the sport in the United States.
Passenger pigeons, and sometimes quail, were
used in the sport. The Long Island Club was
formed about 1840, and soon after the New
York Sportsmen’s Club was organized in that
city. What may be termed the “glass ball®
period in trap-shooting was inaugurated in 1866,
when Charles Portlock of Boston, Mass., intro-
duced the glass ball as the first substitute for
live pigeons, and the new sport gained a con-
siderable degree of popplaritfy at once. In a
few years improved traps for throwing the
glass_ball were developed and interest in the
sport increased throughout the country. The
first national trap-shooting tournament was
held at New Orleans, La., 11-16 Feb. 1885,
under the auspices of the National Gun Asso-
ciation. In the last quarter of the 19th century
the sport became very popular; traps were im-
proved, freaks in the shape of glass balls, which
upon being hit belched forth smoke or feathers,
were eliminated, and the now almost universal
clay disc was introduced. The early rules for
glass ball shooting were few: All matches or
sweepstakes were shot over three traps placed
10 yards apart on a straight line. This was
the same as the later rule made for target traps
set Sergeant-system, except that the distance
between the traps was less in the latter case.
The traps were numbered 1, 2, 3, from left to
right; No. 1 threw a left angle; No. 2 a straight-
away, and No. 3 a right angle. The trap-
puller was stationed six feet behind the shooter.
The trap to be pulled was decided by the ref-
eree. e had three gun wads bearing the
numbers corresponding to the traps and drew
one from his pocket when the shooter took his
place at the score, showing it to the puller who
pulled the trap of that number. After the
shooter took his place at the score he was not
allowed to raise the butt of his gun above his
elbow, under penalty of having the ball scored

.lost, whether it was broken or not. There was

no restriction as to the size of shot used, or
charge of powder, but not more than one and
one-fourth ounce of shot was allowed. The
rise was 18 yards, and all ties shot off at five
single balls, 21 yards rise. In double shootin
the distance was 16 yards, over two traps place
10 yards apart; ties shot off at three pairs each,
18 yards rise. The same rules applied where
the shooting was done over one trap, but the
angle was changed at every shot, a screen pre-
venting the shooter from viewing the angle of
the trap. A late novelty in trap-shooting and
onc which greatly tests the skill of the marks-
man is the erection of the shooting towers.
They are usually about 50 feet high and the
“clay pigeons” are thrown from the top of the

tower instead of from the ground. The levers
are worked from below and hurl the targets at
any desired angle.

The first and the only international trap-
shooting contest was held at the Middlesex
Club grounds near London, 11-13 June 1901.
The conditions of the matches called for any 10
men from the United States against any 10 men
from England, Ireland and Scotland, each man
to shoot at 100 targets; the Americans to use
but one barrel and one and one-fourth ounces
of shot, while the British team were allowed
the use of both barrels and one and one-eighth
ounces of shot, the targets to be shot at 18
yards rise. A purse of $5,000 was to go to the
winner of three out of five contests. The
Americans won three consecutive matches, end-

ing the contest on the third day, the total score
standing :

Pirst Match Ameigans B;.)tlm"
Second Match 877 794
Third Match 843 749

W. R. Crosby of the American team scored
93, 95 and 90 in the three matches as against
87, 87 and 83 by Izzard, Joynt and Pike, respec-
tively, of the ritish team. On 19 June of the
same year the American team defeated a picked
Scottish team, the total score being American
969; Scottish 882. For a full and complete his-
tory of this sport, with illustrations of very
many traps and discussions of their individual
merits, together with rules for matches, scor-
ing, etc, consult Eaton, D. H., ‘Trapshooting’
(Cincinnati, Ohjo, 1918).

TRAPA. Sce SiNGHARA NuT.

.TRAPANI,_tré’gi-né, Italy, a seaport and
episcopal see in Sicily, 47 miles west of
Palermo, capital of a province of the same
name in the extreme west end of the island.
It is a walled town, and its port the safest
on the western coast. The chief edifices are
the cathedral, provincial palace and lyceum. A
statue of Victor Emmanuel stands in the piazza
bearing his name. The manufactures consist of
coral, alabaster and shell objects, ice and olive-
oil. There is an active trade in wine, salt and
flour. The fisheries are important, especially
sponges and tunny-fish. At a short distance
northeast of the town is Mount San Giuliano,
the ancient Eryx (q.v.). Pop. of the town
about 15000; of the commune 60,799;
of the province, 367,507.

TRAPEZIUM, and TRAPEZOID, two
%eqmetncal terms. As commonly accepted in the

nited States the word trapezium is used to
denote a quadrilateral of which no two sides are
parallel, while trapezoid is the name applied to
a quadrilateral two of whose sides are parallel.
Ancient Greek writers did not always make a
clear distinction in their usage ot the two
terms, and in England the definitions are the
reverse of those here given.

TRAPHAGEN, Frank Weiss, American
chemist and metellurgist: b, Eaton, Ohio,
July 1861. He was graduated from the School
of Mines of Columbia University in 1882, and
afterward pursued special studies in analytical
and applied chemistry receiving the degree of
doctor of philosophy. In 1884 he became an
instructor in chemistry and physics at the
military academy at Staunton, Va. He was pro-
fessor of chemistry at the College of Montana,
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1837-93, and in the latter year accepted the chair
of chemistry at Montana State College, which
osition together with that of chemist of the
g&ontana Experiment Station he occupied until
1903, when he was elected to the position of
professor of metallurgy at the Colorado School
of Mines, Golden, Col. In 1917 he became pro-
fessor of metallurgy at the South kota
School of Mines. He has published in addition
to numerous State. bulletins ‘A New Departure
in Cyanide Treatment’; (Salicylic Acid in
Fruits’; (Notes on Alkzli Soil in Montana’;
‘Sugar Beets’; ‘Food Adulteration’; ¢Colo-
rado School of Mines Notes,” on assaying and
many articles on metallurgical subjects. Pro-

fessor Traphagen is Fellow of the London-

Chemical Society, the Society of Chemical In-
dustry, the German Chemical Society, the
American Association for the Advancement of
Science, the American Chemical Society, mem-
ber of American Institute of Mining Engineers,
and many other scientific bodies.

TRAPPISTS. See CISTERCIANS; ORDERS,
ReLicious; RANCE, DOMINIQUE ARMAND JEAN
LE BOUTHILLIER DE.

TRASIMENO, Lago, li'gd tri-sé-mi'né.
See PERUGIA.

TRASK, Spencer, American banker: b.
Brooklyn, 1844; d. 31 Dec. 1909. He was edu-
cated in Princeton University from which he
was graduated in 1866 to enter a Wall street
banking house and in 1881 established one under
his own name with branches in the. larger
cities. He was a supporter of many inventions
including those of Edison; was identified with
many corporations and was widely known as
a man of philanthropic tendencies. He huilt
Saint Christina’s Home for Children at Sara-
toga and did much to restore the popularity of
the springs there. He was killed in a railroad
accident, .

TRASKITES, the early designation of the
Sabbatarian Puritans, an English sect. The title
was derived from John Trask, of Somerset-
shire, who about 1617 became a preacher in
London. Trask enjoined upon his followers a
fast of three successive days, saying that with
the third day’s fast they would attain the state
of justified saints; enforced the performance of
all things according to the law of Scripture;
required that Sunday be observed with a strict-
ness equal to that with which the Jews ob-
served the Sabbath; eventually made Saturday
the day to be observed thus, this feature be-
coming distinctive of the sect; and established
several ceremonial customs. In 1634 the com-
mission for ecclesiastical causes included
«Traskists”? amon% the %separatists, novelists
and sectaries® to be proceeded against by the
authorities. Trask was haled before the Star

chamber, and put in the pillory. Later, he is -

said to have recanted, though it is also re-
corded that before his death he became an
Antinomian. The Traskites perhaps also as-
sumed the title Separatists (q.v.). The modern
Seventh-Day Baptists represent the Sab-
batarian views of the Traskites.

TRASS, a trachytic tuff from the Eifel dis-
trict, which is used on the Rhine for hydraulic
cement. :

TRAUTWINE, trowt'win, John Cresson,
American civil engineer: b. Philadelphia, 20

voL. 27— 2

March 1810; d. there, 14 Sept. 1883. He entered
the office of William Strickland, a leadin,
engineer and architect of Philadelphia, in lSZg
and made rapid progress in the profession. He
designed and had charge of the construction
of the Penn Township Bank, assisted in the con-
struction of the United States Mint and other
public buildings, and in 1831 became civil en-
gineer on the Columbia Railroad. He was en-
gaged in railroad engineering until 1842, and in
184449 was associate engineer with G. M.
Totten in the construction of the Canal del
Dique, connecting Magdalena River with the Bay
of Cartagena. In 1850 he was again engaged
with Totten in making the surveys for the
Panama Railroad. He was later occupied in a
survey of the harbor of Arecibo, Porto Rico,
and in railroad surveying in Pennsylvania. He
went to Honduras in 1857 to survey the route
for an interoceanic railroad, and in 1858 he ex-
amined the harbor of Montreal and planned for
that city a system of docks. He retired from
active business after 1864, though he continued
to act as consulting engineer and expert. He
published ‘Method of Calculating the Cubic
Contents of Excavations and Embankments’
(1851) ; ¢Field Practice of Laying Out Circu-
lar Curves for Railroads’ 'él 1), and <Civil
Engineer’s Pocket-Book.” This latter has be-
come standard, is reissued at short intervals,
and is popularly called ‘Trautwine.’

* TRAVANCORE, triv-an-kor', India, a na-
tive state in the province of Madras, occupy-
ing the extreme southwestern part of the In-
dian peninsula; area, 7,594 square miles. The
soil is well watered, fertile and well cultivated.
Coco and areca-nuts, pepper, tea and coffee
are exported. The state is well administered,
and both elementary and higher education m-
vided for. It yields an annual revenue of about
£761,000. The inhabitants are mostly Hindu,
and ruled by a raja. Pop. about 3,428975,
being 452 to the square mile, which is ex-
cessively dense, even for India.

TRAVELER'S TREE, an arborescent
plant (Ravemala madagascariensis) belonging
to the family Musacee. It has a succulent or
woody stem, and broad, shining, banana-like
leaves, among the largest in the world. They
are in two opposed rows and in one plane, and
form a semi-circle above the base like an open
fan, with ribs many feet long. The Ravenala
is a very conspicuous object in Madagascar, its
original habitat, and usuall‘y %rows in clumps.
Water from the surface of the leaves is con-
veyed down the channeled petiole to reservoirs
in_ the excavated basal sheaths, whence the
thirsty traveler can obtain a refreshing liquid
even in the driest seasons. It is otherwise a
very useful plant since the leaves are service-
able in house-building, as thatch, partition, and
even in makmﬁ walls. The hard, external
cotex is strlgpe off, beaten flat and used for
flooring. The green leaves do duty also as
wrapping-paper, rain-sheds, table-cloths and
dishes, and when folded properly, as spoons or
drinking vessels. The large flowers are in a
spathe, and are racemose, maturing into woody
capsules, enclosing seeds that are edible and
have a Pulpy and lacerate blue aril yielding an
essential o1l

TRAVELER, The. Oliver Goldsmith’s
(The Traveler, or a Prospect of Society,” a
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didactic poem in couplets, was published in
1764, with a dedication to the poet’s brother,
the Rev. Henry Goldsmith. The first of Gold-
smith’s works to attract wide attention, it went
through many editions and was pronounced by
Johnson the best English poem since the death
of Pope. The theme is somewhat akin to that
of Johnson's ¢Rasselas” From a point of
vantage in the Alps the poet takes survey of
the nations of Europe, asking which has the
greatest share of happiness. He concludes that
each government and way of life has its draw-
backs as well as its advantages, and that the
“pbliss which centres in the mind” may be at-
tained as well under one system as another.

“8till to ourselves in every place consign'd

Our own felicity we make or find."

The successive pictures of Italy, Switzerland
and England are interesting and nicely differ-
entiated. The versification is smooth and grace-
ful and the expression felicitous. Especially
pleasing is the intimate account of France,
“gay sprightly land of mirth and social ease,”
where the poet himself in earlier days had
piped to the “sportive choir.” Goldsmith’s mild
political convictions appear in his rather un-
convincing analf’sis of the ills of British free-
dom; his social sympathy, in the dcprecation
of luxury and seclfishness on the part of the
English landlords. Consult ‘Poetical Works?
(edited by A. Dobson, 1906) ; Macaulay, essay
on Goldsmith, (¢Miscellaneous Writings?®).

James H. HANFoRrD.

TRAVELING LIBRARIES. A traveling
library has been defined as “A collection of
books lent for stated periods by a central li-
brary to a branch library, club, or other organ-
ization or, in some instances, to an individual.®
The chief characteristics from which it derives
its name are its temporary location in the place
to which it is sent and the implication that any
traveling library will or may be changed for
others.

The date of the first traveling library is un-
certain.  Passing by the itinerant chapman and
ballad-seller, the religious colporteur and the
camp library of Napoleon I listed in Bour-
rienne’'s ‘Mémoires,” the ®Circulating schools®
of Wales, promoted in 1730 by Grithth Jones,
and the later similar schools of the General
Assembly of the Kirk of Scotland in the High-
Jands and the Scottish islands may be noted as
forerunners of educational extension and its
logical corollary, traveling libraries. The first
really practicable traveling library plan seems
to have been started by Samuel Brown in East
Lothian, Scotland, in 1817, though it is stated
that the principle had been used with some
Scottish parish libraries as early as 1810. Brown
procured 200 selected volumes “about two-
thirds of which were of a moral and religious
tendency, while the remainder comprised books
of travel, agriculture, the mechanical arts and
popular sciences.” Four libraries of 50 vol-
umes each were stationed in Aberlady, Salton,
Tyninghame and Gawald. In 20 years these li-
braries had increased to 3,850 volumes, dis-
tributed through 47 villages. Jean Frédéric
Oberlin is said to have founded itinerant libra-
ries in his parish of Waldbach in the Vosges-®
Mountains at about the same time that the East
Lothian libraries were established. Both of
these early plans barely survived their founders.

TRAVELING LIBRARIES

A successful system of traveling libraries
was begun by the public library of Melbourne
in 1860. Oxford University in 1878 and Cam-
bridge University soon after began to send out
traveling libraries as an aid to their university
extension courses.

Traveling Libraries in America.— The
American lyceum movement demonstrated the
need of libraries to conserve the results of its
work. “Itinerating libraries® and a county sys-
tem of traveling libraries were proposed as
early as 1831. In 1848, the American Seaman's
Friend Society began to furnish libraries to
American ships, afterward extending its work
to naval hospitals and life-saving stations. The
United States government has supplied similar
libraries to lighthouses. These were exchanged
frequently. The first general American travel-
ing libraries supported by public funds were
authorized by the New York State legislature
in 1892. The first library was sent out
by the New York State Library in February
1893. Beginning with 10 libraries of 100
volumes each the circulation for the first
fiscal year was 2,400 volumes. This increased
in 1918-19 to a total circulation of 43,958 vol-
umes sent out in 1,099 different collections, with
a total stock of 100,641 volumes. Michigan and
Montana enacted traveling-library legislation in
1895 and Wisconsin and lowa in 1896,

Virtually every State library commission now
maintains a traveling library system for the li-
braries of its own State. The work of the
traveling libraries section of the Educational
Extension Division of the University of the
State of New York may be taken as typical of
the .more highly organized form of this work in
the State commissions. This division will send
traveling libraries “to any place in New York
State, preference being given to places where
it is difficult to provide good books for free cir-
culation” The State pays all transportation
charges (other than local cartage). Seven dif-
ferent types of traveling libraries are provided:
(1) Libraries for general readers; (2) libraries
for public schools, to supplement the school li-
braries but not to provide supplementary
readers or textbooks; (3) libraries for small
public libraries, to supplement local library col-
lections where library funds are scanty; ?&) li-
braries for children; (5) libraries for foreign-
ers, in several foreign languages; (6) libraries
for study clubs, granges, private schools, Sun-
day schools, churches, etc.; (7) house libraries
for the individual or the single family, prefer-
ably in rural homes.

When the books in these libraries are avail-
able to all members of a community no fee is
charged for the first 25 volumes. In the case
of restricted use (as in classes 6 and 7) a small

fee is charged. Small fees are also charged

for volumes in excess of 25. The period of
lcan is from threec months (in the case of
house libraries) to one year (in case of schools
and study clubs). The collections are of two
types: fixed and open shelf. The former are
lent as a unit and the borrower is allowed no
substitutions for titles on the list. The latter
are selected from the general collection of the
extension department to meet, as far as possi-
ble, the specific desires of the organization or
person borrowing the library. The fixed col-
lection is more economical as it ensures the use
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of the whole collection; the open shelf collec-
tion is more flexible and, therefore, more satis-
factory to most people. The tendency is to-
ward the open shelf collection. L.

The la city libraries maintain similar
svstems. heir “deposit stations” are essen-
tially traveling library collections. In addition,
smaller collections of books are sent to clubs,
scheols, organized societies, police and fire sta-
tions and many other types of organizations.
The New York Free Circulating Library, which
had for several years supplied traveling libra-
ries to schools, in 1897 established a traveling
library department. This, which is now the Ex-
tension Division of the New York Public Li-
brary, in 1918 sent out 46,402 volumes to 417
agencies. The Free Library of Philadelphia be-
gan its traveling library work in 1896. A typi-
cal example of the use of traveling library
books is seen in the Saint Louis Public Library
which reports a circulation of 240,883 volumes
in the fiscal year 1918-19. .

An interesting variant of the traveling li-
brary is the book-wagon or automobile which
delivers books along definite routes radiating
from some library centre. The pioneer book-
wagon in the United States was started in April
1905 by Miss Mary L. Titcomb of the Wash-
ingion County Free Library of Hagerstown,
Md. The Connecticut Public Library Commit-
tee and the Delaware State Library Commis-
sion have also maintained book-wagons. Book-
wagons have also been used in parts of Wis-
consin. A local book delivery automobilc has
recently been put into service by the Endicott
(N. Y.) Frec Library. To some extent rural
mail delivery wagons have been used for
traveling library purposes but the possibilitics
in this direction are capable of much greater
development.

Several unsuccessful attempts have been
madec to establish traveling libraries on a com-
mercial basis. The best known of these, the
Booklover’s Library and the Tabard Inn Library,
founded in Philadelphia in 1900 and 1902 re-
spectively, were measurably successful for some
time.

Educational Significance of the Travelin,
Library.— The traveling library idea has sprea
throughout the civilized world and the small
collection of books changed frequently is known
in many places in which the more elaborate pub-
lic library is as yet unknown. The late war was
instrumental in giving the idea greater promi-
ncnce than ever before. The case of books sup-
plied by the Red Cross, the American Library
Association or other relicf organizations fol-
lowed the troops into the trenches as well as
into the camp and hospital and prison camps.
It was a familiar sight on every war vessel or
transport. The Germans as well as the Allies
werc quick to see the value of the traveling li-
brary in maintaining morale.

’?he great advantages of the traveling library
are economy, mobility and adaptability. The
collection is limited to books definitely chosen
for some ur{)_ose. The obsolete and uscless are
eliminated. The frequent change of collections
gives each group or community receiving the
libraries access to the volumes in all the groups.
Books on timely topics or those needed to meet
changes in community taste can in this way be
provided at a minimum cost. The traveling li-
‘brary can be put into the home, the store, the
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grange or wherever people congregate. It is
not limited to any one place. No permanent
building or special assistant is needed to make it
give fairly satisfactory service if intelligence in
selection 1s shown by the library which issues it.
The only records needed are the simplest types
of lending records.

The traveling library is of special signifi-
cance in four different directions: in providing
the rural population and special organizations
with library facilities, in aiding the rural
schools to keep their instruction abreast of the
times, in promoting educational extension move-
ments of all kinds and in promoting the estab-
lishment and development of permanent libra-
ries. The town and village libraries, aided by
the county library systems, are beginning to pro-
vide much more adequate library service for
the rural population than formerly. (See RURAL
LiBrARIES). Nevertheless, there will always be
a considerable portion of the {lopulation for
which the traveling library will furnish the
only really convenient access to good books.
Even the proposed extension of the parcel post
service for library books at reduced rates will
supplement, not supersede, the larger collection
of the traveling library. The factory and the
machine shop, the social club and the fraternal
organization also find it much to their advan-
tage to have immediately at hand a small, well-
chosen collection of books changed often
enou%h to prevent their becoming stale.

The rapid and extensive changes in school
curricula and the modern methods of teaching,
most of which imply considerable use of mate-
rial outside the textbook, are making the school
library more than ever an essential part of the
well-equipped school. The rural and small town
schools, no less than the schools in the large
cities, need fresh books in their libraries. In
most cases the funds available for this purpose
arc inadequate. The traveling library sent by
the State Library Commission, the State De-
partment of Education or other central agency,
can fill this need better and at less expense than
‘the local school hoard. It can supply the books
needed to supplement the standard books, the
reference books and the supplementary readers
and textbooks which the school must ?{ave as a
permanent part of its equipment. In many
cases, the traveling library will show whether
or not the desired book is really needed per-
manently. The value of the traveling library is
so well recognized by teachers that practically no
central distributing agency can supply the demand
made by the schools for this service. In man
cities (e.g., Rochester, N. Y., Buffalo, N. Y}:
Cleveland, Ohio, Portland, Ore., etc.), the pub-
lic library has a regularly organized system of
classroom libraries, changed at regular inter-
vals and intended to supplement the school
work. See also ScHooL LIBRARIES.

Practically every well-devised scheme of edu-
cational extension, whether lyceum movement,
university extension centre, study club, corre-
spondence course, Chautauqua movement or
Sunday school, has recognized the need of a
small library to conserve and amplify the re-
sults of the instruction. The courses on a com-
mercial hasis have rather generally tried to sell
personal collections to their patrons. Those
without commercial intent have usually seen the
need of larger, more flexible collections, avail-
able to all taking the extension work and sub-
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ject to changes frequent enough to maintain
variety. The traveling library has demonstrated
its value in these cases. It has made it possible
for the educational work to be varied in subject.
It has enabled the ambitious student to go far
beyond the limits of the lecture or the pre-
scribed textbook. It has made true Carlyle’s
oft-quoted statement, “The true university of
these days is a collection of books.?

The development of traveling library sys-
tems has in most cases been followed by the es-
tablishment of permanent public libraries or the
further development of those already estab-
lished. The advantages of the traveling libra
are so manifest under such a variety of condi-
tions that State legislatures have rather gen-
erally been willing to make some appropriations
for their establishment and support. The trav-
eling library implies a central administrative
agency. This has required the formation of a
State Library Commission or a similar bod
charged with the supervision of traveling li-
brary work. The traveling library, when intelli-
gently used, has generally shown the need of
larger, more stable collections of books than the
library commission could supply. The logical
result has been an a%itation, by the study club,
the school or the other organization using the
traveling library, for a permanent public library.
Many of the smaller libraries in all parts of the
country have originated in this way. The
“County system® has been the result as well as
the cause of traveling libraries. The contribu-
tion of the American Library Association’s war
service libraries deserves special mention.
;Jop to 1 Sept. 1919 the association had given

collections comprising 22,325 volumes to
reconstruction units, colleges, universities
and other permanent organizations in nearly 20
of the present countries of Europe and Asia.
These collections are composed of books
formerly used in the traveling libraries
furnished the army, the navy and the marine
corps through the American Library Associa-
tion and other relief agencies.

Complete statistics of traveling libraries_are
rather difficult to obtain. As previously inti-
mated, virtually every State Library Commission,
every large public library, many extension
departments of universities and an increas-
ing number of commercial corporations main-
tain them. Different methods of calculating cir-
culation and different interpretations ot the
term “traveling libraries® fur&er complicate the
matter. The more important original sources
are indicated in the appended bibliography.

Bibliography.— Many references are in-
cluded in Cannons, H. é T., ‘Bibliography of
Library Economy’> (London 1910), and in ‘Li-
brary Work, Cumulated> (Minneapolis 1912).
Current statistics of State systems are included
in the ‘League of Library Commissions Hand-
book’> and in the bulletins of the various com-
missions. Statistics of city systems are to be
found in the reports of the individual libraries.
For the early history of the movement consult
Brown, Samuel, ‘Some Account of Itinerating
Libraries and their Founder’ (Edinburgh 1856) ;
Brown, Wm., ‘Memoir Relative to Itinerating
Libraries> (Edinburgh 1836; reprinted New
York 1836) ; University of the State of New
York, ¢Study clubs: annual report 1897> (Al-
bany 1898; Extension Bulletin 23); ‘Libraries
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and University Extension> (Albany 1892; Ex-
tension Bulletin 4) ; Dewey, Melvil, and Avery,
Myrtilla, ‘Traveling Libraries’ (Albany 1901;
Home Education Bulletin 40); and Adams,
H. B., ‘Public Libraries and Popular Educa-
tion? &lbany 1900; Home Education Bulletin
31). organization and management consult
Hutchins, F. A, ‘Traveling Libraries’ (Boston
1902; American Library Association, Library
Tract 3); Bullock, Edna D., ‘Management of
Traveling Libraries> (Boston 1907; American
Library Association Library Handbook 3);
Eastman, Linda A., ‘Branch Libraries and
other Distributing Agencies”> (Chicago 1911;
American Library Association Manual, chap.
xv). Koch, T. W, ¢Books in the War’
(Boston 1919) describes the traveling library
%evrvice of the different countries in the World
ar,
FrRaNK K. WALTER,

Vice-Director, New York State Library School.

TRAVELING SIDEWALK, a transpor-
tation system consisting of movable, parallel,
continuous platforms to carry passengers from
one point to another. They were first practi-
cally tested at the World’s Columbian Exposi-
tion in Chicago in 1893 and since then success-
fully installed in Berlin. The sidewalk built
for the Paris Exposition in 1900 was over
three miles long and consisted of three parallel
platforms, the outer one being stationary, the
next having a speed of four kilometers and the
inner one a speed of eight kilometers per hour.
With these speeds it was found to be very easy
to step from one to the other at any point. The
system is excellent and practicable, and it is
generally believed that only the opposition of
existing traction interests prevents its adoption
in a number of large cities. It has been pro-
posed to build them for 3, 6, 9 and 12-mile
speeds and to place seats on the speediest plat-
form and run it under cover. It is estimated
that they will carry more people at less cost
in a congested territory than any other system.

TRAVELING STAIRWAY. See Esca-
LATOR.

TRAVERS, Jerome Dunstan, American
ﬁolf champion: b. Montclair, N. J., 18387. He
eld the championship of New York for five
years and of New Jersey for three years and -
won the national amateur title for six years in
succession (1907-13), finally losing it to Ouimet
in 1914. In 1915 he won the national open title.
Author of (Travers’ Golf Book’> (1913) and
¢The Winning Shot> (1915).

TRAVERS, Morris William, English sci-
entist: b. London, 1872. He was educated at
University College, London, and in France.
Returning to his home school he taught there
until 1903; was professor in chemistry at Bris-
tol and finally became director of the Indian
Institute of Science at Bangalore (1906-14).
He specialized in the study of gases at a low
temperature and was the author of several
books on the subject, notably (The Attainment
of Very Low Temperatures’> (1904).

TRAVERSE CITY, Mich, city, county-
seat of Grand Traverse County, on Grand
Traverse Bay, an arm of Lake Michigan, on
the Pere Marquette, the Grand Rapids and In-
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diana, and the Manistee and Northeastern rail-
roads, about 145 miles north of Grand Rgglds
and about 60 miles northeast of Manistee.

verse City is in an agricultural and_fruit-grow-
ing region. The excellent harbor gives the city
shipping advantages to all the lake ports. The
city is extensively engaged in manufacturing
and is especially known for its production of
oval wood dishes and corn starch. Other manu-
factures are flooring, fruit baskets, sash and
doors, interior finishings, wagons and sleighs.
farm implements, flour, leather, lumber and
foundry and machine-shop products. The city
has three banks with a combined capital of
$310,000. The Northern Michigan Insane Asy-
lum is located here. The city has a high school

and five ward schools, munici?al buildings, a-

public library and churches of all denomina-
tions. Traverse City was settled in 1852 and
became a city in 1896. It is governed by a
mayor and a council of 10 elected every two
years. Pop. 14,000.

TRAVERTINE, calcareous sinter or
chemically precipitated calcic carbonate, gen-
erally from streams or lakes, the waters of
which contain an excessive amount of lime in
solution. It either encrusts vegetable or in-
organic matter, or forms a loose more or less
Yorous or spongy mass on the surface of ledges.
t is much used 1n Italy for building stone, Saint
Peter’s at Rome being constructed of it; the
outer walls of the Colosseum also exhibit
travertine. See SINTER.

TRAVIS, William Barrett, American sol-
dier: b. Conecuh County, Ala., 1811; d. near
San Antonio, Tex., 6 March, 1836. He was
admitted to the bar in 1830, practised law at
Claiborne, Ala., and in 1832 removed to Texas,
where he soon after took up arms in the strug-
gle for Texan independence. The old mission
station of San Antonio de Valerio had been
converted into a fort named the Alamo (q.v.)
and Travis was in command of it with a garri-
son of 140 men, when, on 23 Feb. 1836, Santa
Anna attacked him with a force of 4,000 Mexi-
cans. The garrison defended the fort without
the loss of a man for 10 days, though the only
reinforcement which reached them was one of
32 men. A breach was finally made in the wall
and in the desperate hand-to-hand struggle
which ensued the entire force of Texans, with
the exception of Travis and four of his men,
were killed. The survivors were taken pris-
oners and were put to death by order of Santa
Anna, The incident forms one of the most
thrilling stories in American history, and the
object of Travis, to engage the Mexicans for
a sufficient period to enable General Houston

* to organize his army, was accomplished when

six weeks later the Texans met and over-
whelmed Santa Anna at San Jacinto, rallying
with the war-cry “Remember the Alamo!® Con-
sult Amelia Barr, ‘Remember the Alamo.’

. TRAWLING, a European mode of fish-
mg, very common in some European waters, in
which a net in the form of a large bag 70 to
100 feet long, narrowing to the closed end, is
dragged along the bottom of the sea. The
mouth or wide end of the net (in the %heam
trawl®) is kept open by a beam, at the ends of
which are attached the ends of the rope by
which the net is dragged along. In the “otter

or

trawl,® which has largely superseded the beam
trawl, there is no beam and the mouth is kept
open chiefly by two boards that rest edgewise
on the bottom and are spread out diagonally
by wire ropes attached to them and connected
with the trawling vessel. In the narrow, closed -
end of the net the fish are collected and lest
they should escape there is usually an inside net
opening backward. This mode of fishing is
practised to a very great extent in the seas
round the British Islands, especially in the
North Sea, for nearly all kinds of fish except
herring and mackerel. Cod, whiting and other
white-fish are taken in this way in large num-
bers and some kinds of flat-fish, as soles. can
scarcely be taken in any other manner. There
are many small steam-vessels engaged in this
industry, which largely developed in recent
{Ae/ars, but was largely crippled by the Great

ar. The method is often objected to as de-
stroying fish spawn and ultimately tending to
injure the productiveness of the fishing-grounds,
but except, perhaps, as regards certain localities,
this does not seem to be conclusively proved.
However, it has been prohibited within three
miles of the British shores and is not practised
in the American fisheries.

TREACLE. See SuGAR GROWING AND
SuGAR MAKING.
TREADMILL, originally a mill operated

by man power, later adopted as a means of
punishment, consisting of a large wheel, about

+ 20 or 25 feet wide, with steps on its external

surface, upon which the workers or criminals
stand in the position of walking up-stairs.
Their weight sets the wheel in motion and they
maintain themselves in an upright posture by
means of a horizontal bar fixed above them,
on which they rest their hands, but they have
to keep on climbing, climbing, until the weary
task is ended. The power thus obtained may
be applied to operate any convenient machinery.
The treadmill is the invention of Sir William
Cubit and was introduced into the prisons of
Great Britain about 1820. It has been gen-
erally abolished.

TREADWELL, Aaron Lewis, American
zoologist: b. Reading, Conn., 1866. He was
educated at Wesleyan University and at the
University of Chicago, at the last of which he
took the Ph.D. degree in 1898. He became pro-
fessor of zoology at the Miami University
(1891-1900) ; was professor of biology at Vas-
sar College (1900-14) and afterward was pro-
fessor of zoology at the latter institution. He
was instrugtor in marine biology at the gov-
ernment laboratory at Woods Hole, Mass.
(1898-1906). He has written a number of
articles on embryology and kindred topics.

TREADWELL, tréd'wél, Daniel, Ameri-
can inventor: b. Ipswich, Mass., 1791; d. Cam-
bridge, Mass.,, 27 Feb. 1872. His inventions
include a machine for making wood screws, a
power printing-press, a system of turnouts for
single-track railroads and a machine for spin-
ning hemp for cordage. As a consequence of
this invention large works were erected in
Boston in 1831 and several years later he fur-
nished his machines to the Charlestown Navy
Yard. He filled a contract with the govern-
ment for 12 six-pounder cannon made of
wrought iron and steel by an improved method



of his devising. This invention was secured
by patent in the United States and England,
and anticipated by at least 18 years the Arm-
strong gun formed upon the same plan with
additional features. In 1822 he established and
conducted, in connection with John Ware, the
Boston Journal of Philosophy and the Arts, and
during 183445 he was Rumforgd professor at
Harvard. He published ‘The Relations o
Science to the Useful Arts’ (1855); ‘On the
Construction of Hasped Cannon’> (1864).

TREADWELL, Frederick Pearson, Swiss
chemist: b. New Hampshire, 1857, but went
abroad while still young and took the degree of
Ph.D. at Heidelberg in 1878. In 1883 he went
to Switzerland to become assistant in the tech-
nical school at Ziirich where he became a pro-
fessor in 1894. He is best known as the author
of ¢Handbook of Analytical Chemistry’ (2
vols.), which has been translated into several
languages and is used as a textbook in the
United States.

TREASON. Treason is the highest crime
known to society, and traitors by the law of
every country are liable to the severest punish-
ment. It is a crime directed against the very
existence of the state itself and is, therefore,
regarded as peculiarly odious. The ancient
common law of England made a distinction be-
tween petit treason and high treason; thus it
was petit treason for a wife to kill her hus-
band or a servant his master; it was high
treason for a subject to kill or attempt to kill
the king or queen or to levy war against the
king or adhere to his enemies. But this dis-
tinction was never introduced into American
law. Here, what was known as
was regarded as nothing more than murder.
In England in early times judges sometimes
declared offenses to be treasonable which were
rot so in fact. This was known as construc-
tive treason. To remove this abuse Parlia-
ment enacted during the reign of Edward III
the famous Statute of Treasons, which defined
the offense of treason under seven heads, the
third of which was levying war against the king
and the fourth of which was aﬁhering to his
enemies and giving them aid and comfort. The
framers of the Constitution of the United States
preferring not to leave to Congress or the
courts the power to define the offense incorpo-
rated in the text of the Constitution itself
(Art. III, sec. 3) the definition of treason.
This section declares that “Treason against the
United States shall consist only in levying war
against them, or in adhering to their enemies,
giving them aid and comfort. No person shall
be convicted of treason unless on the testimony
of two witnesses to the same overt act, or on
confession in open court.” It will be seen that
this definition embodies parts three and four
of the Statute of Edward III but does not
embrace the other parts of the statute. The
word %only® in the definition, said Chief Jus-
tice Chase, was intended to exclude from the
criminal jurisprudence of the new republic the
odious doctrine of constructive treason. Under
this definition only two classes of acts are trea-
sonable: levying war against the United States
and adhering to its enemies, giving them aid and
ccmfort. The Supreme Court has interpreted
the first part of the definition to mean that in
order to constitute treason there must be an

etit treason "
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actual levying of war, that is, there must be a
body of men actually assembled for the purpose
of effecting by force a treasonable purpose.
When this condition exists all those who per-
forra any part, however minute or however
remote from the scene of action, and who are
actually leagued in the general conspiracy are
to be considered as traitors. But if there is
an actual assemblage for this purpose it is not
necessary that actual violence should take place
in order to make the assemblage treasonable.
The Federal courts have even held that an
insurrection of armed men, the object of which
was to suppress the excise offices and to pre-
vent by force and intimidation the execution of
an act of Congress was levying war and as
such was treason. It is more difficult to state
the elements of the crime of “adhering to their
enemies, giving them aid and comfort® Mr,
Justice Field of the United States Supreme
Court during the American Civil War charged
a grand jury that “Whenever overt acts have
been committed which, in their natural conse-
quences, if successful, would encourage and
advance the interests of the rebellion, in judg-
ment of law aid and comfort are given.?

In the recent case of Sir Roger Casement
in England it was said in the indictment that
“if a British subject commits an act which
weakens or tends to weaken the power of the
king and of the country to resist or to attack
the enemies of the king and the country, that
is in law the giving of aid to and comfort to the
king’s enemies.”

Among the specific acts which have been
held to come within the purview of the phrase
quoted above are the selling of goods to and
buying goods from the enemy government or
its agents or forces; the communication of
information to him with the purpose of aiding
him; joining or offering to join his forces;
delivering up of prisoners to him; trading with
the enemy under certain circumstances; acts '
which tend and are designed to defeat, ob-
struct or weaken our own arms; advising, in-
citing and persuading others to give aid and
comfort to the enemy, etc. Under the Constitu-
tion the testimony of at least two witnesses to
the overt act is necessary to convict. An “overt?
act is one which is of a character susceptible
of clear proof and not one which rests on mere
inference or conjecture. But an overt act may
consist of words as well as deeds and while the
testimony of two witnesses to the act is neces-
sary to convict, it is not necessary to prove
the intention. Nor is it necessary that the
treasonable act should have been successfully
performed. Thus the purchasing of a vessel,
guns and ammunition for the purpose of using
them in aid of a rebellion against the United
States has been held to be a treasonable act.

Although treason is popularly regarded as
a breach of allegiance it is now well settled that
an alien as well as a citizen may commit trea-
son, since if domiciled in the country he owes
it a local and temporary allegiance in return
for the protection which he receives. Although
the Constitution defines treason it does not
prescribe the punishment but confers that power
on Congress, subject to the condition that no
attainder of treason shall work corruption of
blood or forfeiture except during the life of
the person attainted. This limitation as to pun-
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ishment was intended to prohibit the unjust
early practice in England of cutting. off the
right heirs to inherit the property of a traitor.
Under tl:ef %ovisiqn of thf)e Consumﬁ’tuuo_ «il mtﬁ;
property of the traitor may be confiscat

dusing his lifetime; upon his death -his prop-
erty reverts to his lawful heirs. In 1790 Con-
gress provided that any person convicted of
treason should suffer death but the statutes
as revised in 1909 proyide that the court in its
discretion may substitute imprisonment at hard
labor for not less than five years and a fine of

not less than $10,000.
JaAMES W. GArNEg,

Professor of Political Sciemce, University of

Hlinoss. .

TREASURE ISLAND, Robert Louis
Stevenson’s earliest novel, is a vivid tale of
pirates, adventure and buried treasure that
brought the author his first taste of popular
applause. Frankly designed for boys, its ap-
geal to younger readers was as immediate as it

as proved enduring; yet distinguished men
sat up late to finish it; Andrew Lang spent over
it “several hours of unmitigated bliss,” and
wrote, This is the kind of stuff a fellow
wants. I don’t know, except Tom Sawyer and
the Qdyssey, that I ever liked any romance so
well®  The story was written and read a
chapter at a time for the entertainment of
Stevenson’s stepson, Lloyd Osbourne, then a
12-year old schoolboy, to relieve the tedium of
a rainy vacation, and grew out of a map that
the author had drawn and labeled “Treasure
Island.® Stevenson himself says, *As I pored
upon my map of Treasure Isfand, the future
characters of the book began to appear there
visibly among imaginary woods; and their
brown faces and bright weapons peeped out
upon me from unexpected quarters, as they
passed to and fro, fighting and hunting treasure,
on these few square inches of a flat projection.”
The story appeared serially, 1881-82, in Young
Folks, as ‘The Sea Cook,’ taking that name
from the more peaceful vocation of its splendid
villain, “Long John Silver.® The permanent
title, Treasure Island,” was given to the tale
on its publication as a book in December 1883.
It has been widely translated and successfully
dramatized,

ARTHUR GUITERMAN.

TREASURE TROVE, in English law, a
name given any coin, gold or silvér plate, or
bullion found hidden in the earth or other
private place. In Great Britain such treasure
belongs to the Crown and any ?erson finding it
is bound to give information ot the fact to the
officers of the Crown. Failing to do so he is
liable to fine or imprisonment. The Crown, on
having treasure trove delivered up to it, is in
the habit of paying to the finder its full value,
in order that persons may not be induced to
conceal such discoveries with a view to the
profit, whereby many interesting remains of
antiquity might be lost. The term is not often
used in the United States and has not any
technical legal meaning.

TPASURY,hThedLIi:tle ( ‘llll ")l’esorettg’ ),
an allegory in rhymed heptasyllabic couplets,
was wngtten probably in l%g‘:nd not later than
1266 by the Italian scholar Brunetto Latini
during his stay in France. This early medizval
poem, ome of the .oldest specimens of Italian

didactic verse, antedates slightly the author’s
French encyclopedia ‘Li Livres dou Trésor,’
and can be considered an abridged Italian pre-
liminary draft intended for a less cultured
public. - The immediate inspiration of the
(Tesoretto”> was the first part of the famous
contemporary French allegory, ‘Le roman de la
rose.” In his compilation which contains not
quite 3,000 lines, Brunetto on his return from
an embassy to Alfonso X of Castile learns that
the Guelphs had been driven out of Florence
(1260). Saddened by this news from his native
town, he loses his way in a forest where he
encounters Nature represented as a sovereign
deity who undertakes his guidance and instruc-
tion. Then follows a typical medieval allegory
with the usual personification of the various
virtues, etc. Saved by Ovid from Pleasure
(Love), Brunetto enters Montpellier, confesses
to a friar, changes his mode of life, then con-
tinues his journey and reaches Mount Olympus
where he engages in converse with Ptolemy.
The poem breaks off just as the philosopher is
about to reply in prose. Artistic value the work
has not. Brunetto, learned and scholarly for
his time, was no poet. The versification is of
an inferior order. As Adolfo Bartoli well puts
it, the couplets pass by like a procession ‘of
monks, all alike, without expression, without
life. There is no characterization; the excess
of detail, the minuteness of portrayal render
the figures lifeless abstractions. The value of
the poem lies, however, in the high moral tone
that pervades the work, in the linguistic sig-
nificance of this old example of Italian verse,
in the code of knightly virtues so well set forth
and above all in the influence over later writ-
ers, in particular, Dante. Consult Sundby,
Thor, ‘Della vita e delle opere di Brunetto
Latini> (Italian edition, Florence 1884); Gas-
pary, Adolf, ‘The History of Early Italian Lit-
erature> (English trans, by H. Oelsner, Lon-
don 1901); Dole, Nathan H., ‘A Teacher of
Dante> (New York 1908). A critical edition
of the ‘Tesoretto’ was published by B. Wiese
in the Zeitschrift fiir romanische Philologie

(Vol. VII, 1883).
ALFRED G. PANARONL

TREASURY DEPARTMENT. The
Treasury Department is that branch of the
government service which has control of the
national finances. It is under the direction
of the Secretary of the Treasury, who is ap-
pointed by the President, with the consent of
the Senate, and among cabinet officers, ranks
second in the line of succession to the Presi-
dency. His salary is $12,000 a year. He pre-
pares plans for the improvement of the rev-
enue and superintends its collection; directs
the forms of keeping and rendering the public
accounts and of making returns; grants war-
rants for all’ disbursements authorized by ap-
propriations and submits to Congress, annually,
estimates of the probable receipts and expend’i'-
tures of the government for tﬁe ensuing yecar.
The construction and care of public buildings
and the administration of the coast guard and
public health service are under his direction.
He is chairman, ex-officio, of the Federal Re-
serve Board. Fach of three assistant secre-
taries performs such a part of the duties of
the secretary as he may prescribe.

The comptroller of the currency exercises
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general supervision over the organization and
regulation of national banks throughout the
United States, including Alaska and Hawaii.

The treasurer receives and disburses all
public moneys that may be deposited in the
treasury at Washington, in the sub-treasuries
and in the national bank depositories and makes
authorized advances to disbursing officers.

The register signs all bonds of the United
States and keeps records of the outstandin,
principal and interest of the bonded indebted-
-ness of the government.

The designing, printing and finishing of all
paper money, bonds and postage, customs.and
revenue stamps are done in the Bureau of
Engraving and Printing, where also are pre-
gared the pension certificates, commissions, dis-

ursing officers’ checks and portraits author-
ized by law, of deceased members of Congress.

The director of the mint has charge of all
matters relating to the coinage. Tests of the
weight and fineness of the pieces struck at the
mints are made in his assay laboratory. The
mints are located in Philadelphia, San Fran-
cisco, New Orleans, Carson and Denver,

The secret service is charged specifically by
statute with the detection and arrest of counter-
feiters and the guarding of the President of
the United States.

The division of the Treasury Department
which supervises the work of collecting the
customs duties and of guarding against smug-
gling is a highly specialized orgamization. The
country and its territorial possessions are di-
vided into customs districts, in each of which
places are designated where goods may be
entered or delivered, according to law. Col-
lectors of customs are required to execute and
carry into effect all instructions of the Secre-
tary of the Treasury in regard to the customs-
revenue laws. In addition to the regular em-
ployees of this service, special agents are em-
{?lyed in foreign countries as well as in the

nited States, whose duties are along the lines
of the detection and prevention of frauds
against the revenues of the United States aris-
ing from customs.

The commissioner of internal revenue super-
vises the collection of internal revenue taxes
and the enforcement of the laws related to them.

The comptroller of the treasury is really
the chief of the auditing system of the Treasury
Department and his decision is conclusive in
the executive branch of the government. He
is charged with the duty of revising accounts
upon appeal from settlements made by auditors.
Upon the application of disbursing officers or
the head of any executive department, the
comptroller is required to render his advance
decision upon any question involving a payment
to be made by them or under them, which de-
cision, when rendered, governs the auditor and
the comptroller in the settlemert of the ac-
count involving the payment inquired about.
He is required to approve, disapprove or modify
all decisions by auditors making an original
construction or modifying an existing construc-
. tion of statutes and certify his action to the
auditor whose duties are affected thereby. It
is his duty to countersign all warrants author-
ized by law when signed by the Secretary of
the Treasury. Lo

The public health service conducts scientific
investigations of contagioys and mfeguoug. dis-

eases and matters relating to the public health,
The surgeon-general is required by law to call
a conference of State and Territorial boards of
health or quarantine authorities each year and
additional conferences when, in his opinion,
the interests of the public health demand such
action. He has the care of sick and disabled
seamen at 23 marine hospitals and 123 other
relief stations. He enforces and regulates the
national quarantine laws and has supervision
over the medical officers detailed in the consular
offices at forei rts and those engaged in
the mental and physical examination of ar-
riving aliens._

The principal duties of the coast guard are
rendering assistance to vessels in distress and
saving life and property; destruction and re-
moval of wrecks and other dangers to naviga-
tion; extending medical aid to sailors engaged
in deep-sea fisheries; protection of the customs-
revenue; ogleratmg as a part of the navy in time
of war, when the President shall direct; en-
forcement of the laws relating to quarantine
and neutrality; suppression of mutinies on mer-
chant vessels; protection of game and the seal
fisheries of Alaska and the enforcement of the
sponie-ﬁshing Jaws.

The supervising architect has charge of the
erection of public buildings, selecting the sites,
securing the necessary cession of jurisdiction
from the States affected, preparing the draw-
ings, cstimates and specifications and superin-
tending the construction thereof. He is charged
with the care and maintenance of all Federal
buildings outside of Washington.

While the Federal reserve board is actually
an independent body, its work is closely allied
to that of the Treasury Department and its
headquarters are in the Treasury building in
Washington. Its functions are to exercise
supervision over the affairs of the Federal
reserve banks, issue Federal reserve notes to
member banks and in general to perform the
various banking functions described in the Fed-
eral Reserve Act. The support of the board is
derived from the several reserve banks, through
assessments levied semi-annually, pro rata. It
has full power to appoint its own employees
and to regulate the conditions of their em-
ployment. Both the Secretary of the Treas-
ury and the comptroller of the currency are
members of the Federal Reserve Board.

TREAT, trét, Mary Lea Adelia Davis
Allen, American naturalist: b. Tompkins
County, N. Y., September 1835. She was mar-
ried to Joseph Treat in 1863, and has published
Chapters on Ants’> (1879); ‘Home Studies in
Nature> (1885); ‘My Garden Pets> (1887);
etc. She is also joint author of ‘Through a
Microscope.’

TREAT, Robert, American soldier and
statesman: b. Pitminster, near Taunton, Somer-
set, England, 1622; d. Milford, Conn., 12 July
1710. He came to Massachusetts in 1635, re-
moved to Wethersfield Conn., in 1637, settled
at Milford in 1649, was assistant to the gov-
ernor in 1657-65, represented Milford in the
general assembly of New Haven colony in
1653-59, and from 1659 to 1664 was, with a
year’s exception, a member of the governor’s
council. Repeatedly elected magistrate of Mil-
ford, he was ordered at the Restoration to ap-
prehend Whalley and Goffe, the regicides, who
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were secreted there; but he appears to have
postponed issuing a writ of search until they
were beyond his jurisdiction. He was again
made a deputy in 1663, but in 1666 went with a
company of planters to found Newark, N. J.
(nkv.), where he remained until about 1671,
when he returned to Connecticut, becoming in
1673 a member of its council of war. In 1675,
with the rank of major, he commanded the Con-
necticut force which defeated the Indian be-
siegers of Springfield and Hadley, Mass.; and
in November of that year was appointed second
in command to Governor Winslow in the New
England forces in the field. (See CoLoNIAL
Wars IN AMERicA, King Philip’s War). For
his services he was made deputy-governor of
Connecticut in 1676. In 1683, upon the death
of Governor Leete (x.v. he became governor.
In December 1686 Andros (q.v.) landed at
Boston, with commission as royal governor of
all New England, and he quickly set about at-
tempting to abrogate the Connecticut charter.
The general assembly met in October 1687,
and Andros appeared with about 60 regular
troops to enforce his demand. He did not get
the charter; why, the records prudently omitted
to explain. Tradition has an account (see
CrArTFR OAK), for the impeachment of which
Johnston fails to discover good grounds. Treat
yielded to superior force, and Andros’ com-
mission having been read, was made a member
of the council for New England. After the
deposition of Andros in 1689, Treat resumed
his - duties, and continued in office until 1698,

he refused re-election. For 10 years
more, however, he was deputy-governor. Con-
sult johnston, ¢Connecticut’ (¢American Com-
monwealths’> series, 1887).

TREATIES. A treaty is an agreement or
compact between two or more independent
sovereign states for the settlement of their
current interests or controversies, or for the
urpose of increasing, modifying or determin-
ing their respective rights, duties and obliga-
tions, between themselves, or between each, and
the subjects of the other. A treaty is some-
what similar to a contract in private law, an
important difference being that its enforcement
depends largely on the good faith of the con-
tracting parties, and the fact that in case of a
dispute the parties can settle it in only two
ways; by agreement, or by an appeal to force.
The term treaty includes various transactions
between states, such as treaties of peace, con-
ventions and agreements of a political or com-
mercial character. The term is, however, usu-
ally restricted to the more important interna-
tional agreements of a general character —to
those covering several subjects such as a treaty
of alliance, peace or commerce.
Treaties as a Source of International Law.
— Treaties are an important source of inter-
national law, for a special agreement between
two nations may work so well that other na-
tions will enter into such an agreement, and
the principle or practices involved may finally
be accepted by all nations as a part of the
common law of nations. Or a considerable
number of important nations may declare for
a new set of rules binding on themselves, which
later may be adopted by others, as for ex-
ample, the Declaration of Paris made in 1856,
providing for new maritime rules referring to

privateering, blockades, contraband, etc. Trea-
ties entered into by a large number of powers,
which .redistribute territory, make or unmake
dynasties and states, and set up a new balance
of power, are also important sources of in-
ternational law. Examples are the Treaty of
Westphalia, 1648; Peace of Paris, 1763; Con-
gress of Vienna, 1815, and the Peace of Ver-
sailles, 1919.

The Right to Make Treaties.— The right
to make a treaty is one of the essential and
determining attributes of sovereignty. Semi-
sovereign or dependent states are easily recog-
nized because of the fact that this nght has
been abridged or destroyed. Even sovereign
and independent states may voluntarily restrain
or modify this faculty by treaties of alliance or
confederation with other states. Dependent
states, restricted with respect to their right to
make important international agreements, often
retain power to make, unrestricted, certain
treaties of a commercial character, or an extra-
dition or naturalization treaty. Members of
federal states are usually forbidden to make
independent treaties, except those of a minor
character. The States' of the United States
are forbidden by the Constitution to enter into
treaty relations with foreign states or make
agreements with each other except by the con-
sent of Congress.

The treaty-making power, or the agent to
whom the power is given to negotiate a treaty
varies in individual countries. Ordinarily, in
monarchical countries, it is vested in the Crown,
but the approval of the legislative body may
be necessary for ratification. In other words,
power to negotiate and power to ratify are two
separate steps. In states having a republican
form of government the power to negotiate is
usually exercised by the executive council. In
the United States the treaty-making power is
vested by the Constitution in the President,
with the advice and consent of the Senate, two-
thirds of the members present concurring.
preliminary negotiations leading up to the treaty
and the drafting of the instrument, have in
practice been in the hands of the President,
usually acting through the Secretary of State
or through special env The framers o
the Constitution probably intended that the
Senate should share in these preliminary nego-
tiations, by giving advice as well as consent.
The House of Representatives also may have a
share in the treaty-making power, if legisla-
tion is necessary to carry it into effect, in which
case its consent must be obtained.

The ambiguity with respect to the exact
g:wers of the Senate in giving advice has never

en settled. Washington personally appeared
before the Senate on one occasion (1789) and
asked its %advice® and consent respecting a
R_ti:)posed treaty with the Southern Indians.

e Senate voted on seven specific questions
respecting the ?roposed negotiations, favoring
only a part of those proposed. Washington
later, on several occasions, sought the advice
of the Senate through special messages regard-
ing proposed treaties, before negotiations were
opened. President Jackson in a message of
6 May 1830 sought the advice of the Senate
respecting the conclusion of a treaty with the
Choctaw Indians in accordance with certain
propositions therewith submitted. Presidents
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Polk, Buchanan, Lincoln, Johnson and Grant
sought ' the advice of the Senate respecting
various treaties, conventions, etc. Neverthe-
less, the cases mentioned are exceptional. The
Senate has on various occasions since 1883
advised the President by resolution concerning
the negotiations of treaties by the executive,
but such resolutions are not mandatory, and the
right to adopt them is not dependent upon the
treaty-making power. The President more
commonly consults with individual members of
the Senate, especially those on the Committee
on Foreign Relations, to which all treaties are
referred in the Senate.

The practice prior to 1815 was to submit to
the Senate, for confirmation, the names of
commissions designated to negotiate treaties,
but since this date this course has been ex-
ceptional. Treaties have, with few exceptions,
been negotiated through the Secretary of State,
the regular diplomatic representatives and con-
sular officers, or special agents, commissioned
by the President, without special confirmation
for this purpose by the Senate. A resolution
was introduced into the Senate against this
practice as early as 1833— that of appointing
diplomatic agents to foreign countries by the
President alone, without the advice and consent
of the Senate. But on motion of Mr. Webster
it was tabled. Again in a resolution of 9
Jan. 1883, consenting to a treaty with Korea,
the Senate declared that it did not by that act
admit or acquiesce in any right or constitu-
tional ‘power of the President to authorize any
person to negotiate treaties with a foreign
power, unless appointed and commissioned *by
and with the advice and consent of the Senate,
except in the case of a Secretary of State or
diplomatic officer appointed by the -President
to fill a vacancy during the recess of the Senate.
The executive has, however, recognized no limi-
tation in this respect, and special agents are
employed including the famous case of Presi-
dent Wilson himself acting as one of the nego-
tiators to the Peace of Versailles of 1919.

Respecting the question of giving consent,
there has been no doubt and the Senate has
rejected numerous treaties presented to it for
ratification. Since the Senate -has not usually
been consulted with respect to the subject-matter
of a treaty, it has exercised its co-ordinate
power in treaty-making by means of amend-
ments. The Senate by thus withholding action,
may compel the President to enter into new
negotiations again, in order to incorporate into
the treaty its wishes. It may give its consent
with an amendment. The President must then
try and induce the other party to the treaty
to accept the amendment. If such amendment

roves unacceptable, then no treaty results.

he President alone has the power to negotiate
treaties, and he is the sole organ of the nation
in its external relations, and its sole representa-
tive with foreign nations, except so far as he
may delegate that power to some agent. Ratifica-
tions are exchanged only by virtue of special
powers conferred on duly authorized agents, by
the President, after the advice and consent of
the Senate has been secured, two-thirds of the
senators present concurring. The President
may withhold from the Senate a treaty already
negotiated. He may submit it to the Senate
with a recommendation for an amendment, or

a request that no amendment be made. The
President may refuse to ratify a treaty even
though the Senate has advised ratification. He
may even withdraw a treaty from consideration
by the Senate, in order to effect changes, or to
terminate proceedings thereon. Certain agree-
ments may be made by the President without

the advice and consent of the Secnate.
While not technically treatics, such agree-
ments are often their equivalent. It has

been well stated that all treaties are agree-
ments, but all international agrecments and
understandings are not “treatics.® For ex-
ample, President Monroe, through the acting
Secretary of State, Mr. Rush, entered into
an agreement 28-29 April 1817, with Great
Britain, through the British minister, for the
limitation of the naval forces to be maintained
tr)\%v the two governments on the Great Lakes.

carly a year later the Senate declared, in
answer to the request from President Monroe,
that this was an arrangement the President was
competent to enter into by powers vested in him
by the Constitution, without the advice and con-
sent of the Senate. Similar agreements have
been made by our Presidents with sovereign
nations, at ‘various times, without the advice
and consent of the Senate, respecting prelimi-
nary articles for peace treaties, reciprocal cross-
ing of international boundary lines by troops
of the respective countries in pursuit of bands
of Indians, and for putting into execution treaty
stipulations, etc.

The House of Representatives is not men-
tioned in the Constitution as one of the parties
that must be consulted in making a treaty. But
a treaty involving the payment of money, for
example, can only be carried into effect by an
act of Congress. Therefore, in such a case
the consent of the House to a treaty must be
scecured before final ratification, if its execution
is to be made certain.

How Treaties are Made.— The actual
preparation of important treaties involving sev-
eral states is usually the work of ministers, or
representatives, sclected for the special purpose,
with definite powers to act on behalf of the
government they represent. Rules of procedure
are drawn up, the various representatives of
the states interested are given an opportunity
to submit projects or arguments affecting their
interests, and the procecfngs are put in writing °
and submitted to the various representatives for
approval. The treaty is usually drawn up in
the form of articles, stating who are the con-
tracting partics, the purpose or object of the
treaty, and the stipulations agreed on, such as
boundarics, indemnities, terms of ratification.

Ratification.— Treaties must be ratified by
the sovereign authority of the states which are
parties to gxeir operation in order to be bind-
ing. This act is completed through the ex-
change of written instruments identical in form
and signed by persons given such powers by
the supreme treaty-making power. Treaties
may fail of ratification notwithstanding the fact
that the minister or commissioners may have
followed their instructions exactly, New con-
ditions and the great magnitude of the interests
of a nation make it necessary that the final
consent shall rest in the nation itself after a
review of the work of its agents.
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Powers.— The nature and the extent of the
treaty-making power includes the power to
make peace, acquire and dispose of territory,
recognize the independence of new states,
change boundaries, guarantee territorial integ-
rity of other states, provide for ncutrality of
countries, grant special privileges with respect
to trade and commerce, and in fact consummate
any other acts not inconsistent with sovereignty.

Validity.— The validity of a treaty depends
upon several matters. Freedom of consent is
indispensable to the validity of every agreement.
But this does not mean that an engagement
entered into by a nation under such duress as
is implied by the defeat of its military forces,

or the occupation of its territories, gives the
conquered country the right to say that its con-
sent was obtained by force. Nor does inequal-
ity in the conditions of a treaty form a suffi-
cient reason for refusing to execute it. Treaties
which violate fundamental principles of mod-
ern international policy are voidable; for ex-
ample, acquiring of proprietary rights over
the open sea, or a compact to re-establish the
slave trade. The contracting parties must of
course possess the full power to enter into
treaty engagements, and the agents must not
exceed the powers laid down in their instruc-
tions. The formal consent of the parties must
be given. The subject matter of the treaty
must be such that it is_physically or morally
possible of execution. For example, a clause
involving a violation of the sovereign rights
or power of a third state is invalid. Treaties
properly entered into are binding, and are not
affected by changes of government, and obliga-
tions involved may either release the other
party or even be a just cause for war.

inds of Treaties.—Treaties are of various
kinds and have been classified in different ways.
There are special and general treaties. When
a compact is put into effect and the object has
been attained so that there is nothing further
to be settled by future action, it is called an
“executed” convention. Such compacts are bind-
ing on states regardless of changes of govern-
ment. An example would be the settlement of
a boundary question by treaty. All treaties
which stipulate the performance of successive
acts, executory treaties, to be continued through
a period of time, limited or unlimited, fall into
the second class.

Treaties of alliance, guarantee, commerce,
arbitration, peace and the like, involving the
performance of successive acts, are the chief
means of regulating the intercourse of modern
states. A treaty of alliance is an agreement
of two or more states,; for the purpose of secur-
ing their mutual desires. It may be offensive
or defensive, or both; temporary or permanent,
equal or unequal. Two states may guarantee
the continuation of a certain state of affairs
in a third state. Treatics of guarantee are
entered into to sccure the observance and execu-
tion of other treaties or the maintenance of
certain existing conditions, such as the perma-
nent neutrality of a state, for example,— Switz-
erland or Belgium, or the free navigation of
a river or the neutrality of a ship canal
Treaties of commerce regulate the conditions
of trade, and define the rights and dutics of
commercial intercourse, such as the exchange
of raw materials and manufactured articles.

Reciprocity treaties are compacts requiring mu-
tual observance of certain duties or obligations.
These involve such subjects as extradition,
naturalization or copyright; for these are recip-
rocal on the subject named. Reciprocity trea-
ties are, however, ordinarily thought of as com-
mercial in character. They provide for the ad-
mission of certain products of each state into
the ports of the other, at special rates, or
duties, less perhaps than other countries pay,
or without payment of any duty. Most treaties
of arbitration are agreements between sovereign
states tc submit their disputes to tribunals or
to a board of arbitrators, whose final awards
they bind themselves to abide by. General ar-
bitration treaties commenced to be entered into
quite frequently from the middle of the 19th
century, and have in recent years become very
popular. The most important influence toward
wnternational arbitration of disputes was the
calling of The Hague Peace Conferences of
1899 and 1907. The first provided for a number
of conventions and declarations, one especially
— the “Convention for the pacific settlement of
international disputes® which was agreed to by
the delegates of the 26 states represented, of
which the United States was one. At the
second conference 44 states were represented,
and 13 conventions were agreed upon, the first
of which dealt with the pacific settlement of
international disputes, being a revision of that
of 1899 with numerous additions.

Treaties of peace are similar in form to
other treaties but the contracting parties do
not enter into them on equal terms. They are
nevertheless binding even though one of the
parties has no real freedom of consent, and in
fact may be compelled to sign a treaty under
duress. Nearly every treaty of peace confers
advantages on one side and imposes disadvan-
tages on the other. In one sense the peace nego-
tiation is a kind of extension, in another plane
of conflict, of the military operations, in which
the victor can threaten to resume hostilities, if
his terms are not accepted. This kind of press-
ure is not exactly the same as duress. The
defeated party may not consider that the use
of such pressure gives him any right to violate
his agreement; for he chooses to sue for peace
and accept some hardships, in order to avoid
the much greater evil of subjugation or anni-
hilation. The victor might refuse to suspend
hostilities until this event was consummated,
with the result that there could be no treaty
of peace. We may consider that the right of
the victor to force the defeated party to accept
his terms of peace is in the nature of a com-
pensation for not pressing the victory to the
extreme limit possible. Thus a treaty of peace
is a compromise of necessity, unlike most other
treaties which are equal transactions.

Objects Sought.— The constituent elements
of treaties of peace vary considerably from
other treaties because of the purposes and the
condition of the belligerents. The fundamental
object of a treaty of peace is first, to put an
end to the war; secondly, to settle differences
that produced it; thirdly, to settle whatever
new differences may have arisen in the course
of the hostilities. Two classes of articles may
be distinguished, general and special. In the
first class are those that relate directly to the
cessation of the war and resumption of peace;
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for example, provisions for the evacuation of
territory, restoration of property captured, lib-
eration of prisoners, the revival or abrogation
of treaties concluded before the war. The
special articles are those that relate to the
essential points at issue — the terms on which
peace is to be re-established, for example, the
principal demands imposed by the victor on the
vanquished, such as the cession of territory or
the payment of indemnities, and the articles
specifying the conditions and methods of carry-
ing the main articles into effect. Miscellaneous
articles deal with subjects peculiar to each indi-
vidual treaty, such as provisions for demobili-
zation, destruction of fortresses, rights of navi-
gation or trade, establishment of new states,
etc. Secret articles are sometimes agreed upon
which do not appear in the treaty made public.
Such articles may modify or suspend certain
clauses of the open treaty, or even make new
provisions, which are kept secret in order per-
haps to avoid offending their states, or even
to prevent opposition to the treaty by subjects
of the parties who are signatories to the treaty.
The date when the treaty is in full effect, espe-
cially treaties of peace, is not always easy to
determine. The date when a treaty is signed
does not necessarily show when the terms begin
to operate, But the signing of the treaty marks
the latest date for ceasing hostilities, unless
otherwise provided for. The date when the
treaty as a whole begins to operate, when peace
is definitely and finally established, when the
new status or position of the states begin, de-
gends upon the date when ratifications have
een completed and exchanged by all the parties
signatory to the treaty, unless some other date
is named in the treaty. The exact date of the
operation of certain clauses may be indefinite
or indeterminate, because of the operation of
other clauses. For example, military occupa-
tion of the enemy’s territory might continue for
years, until the payment of an indemnity was
completed.

Special Agreements.— There are a great
variety of international agreements and acts in-
volving matters of less importance than treaties
that have been given special names. Those ap-
plied to the more special or limited subjects
are protocols, notes, memoranda, declarations,
conventions, congresses, cartels, etc. The word
“protocol” is used in different ways, but com-
monly it means the preliminary document re-
cording the fundamental principles or the par-
ticular points on which an agreement has been
reached, thus serving as the basis for the final
instrument. Notes are résumés of diplomatic
conversations. Memoranda define in detail cer-
tain points on which misunderstanding might
arise. Declarations are signed statements of
principles which states intend to observe in
their relations to one another. Conventions
and congresses are bodies convened to discuss
important questions of interest to several
states, or for the purpose of settling questions
of controversy. he conclusions may result
in a treaty, or may be expressed in a state-
ment of international policy, like the declara-
tion of Paris, 1856. Examples of congresses
on this continent are those of Panama, 1826,
and those called by the United States known
as Pan-American Congresses, which have con-
vened at various times since 1889. Cartels are

agreements entered into in time of war for the
exchange of prisoners. They are the -official
acts of generals or admirals with the express
or presumed consent of their governments.
Capitulations are agreements entered into in
time of war by commanders of armies or navies
for the surrender of forts, armies, etc. Such
action is subject to the approval of the govern-
ment of the commander.

Interpretation of Treaties.— Treaties are
subject to varying interpretations, because all
possible cases that might arise cannot be fore-
seen. General terms applied to particular ques-
tions are the occasion for disputes concerning
the meaning of the language used. European
treaties are generally written in French. If
England and the United States are parties they
are drawn up in both languages, in parallel
columns, The rules of interpretation include
the following which are commonly recognized
as valid. Interpretation must be mutual; only
one true meaning can be given to a clause of
a treaty; words are presumed to have been used
in their usual sense; in case a treaty is in two
languages, each document is regarded as origi-
nal, and the sense of the treaty is to be drawn
from them collectively; matters expressed in
detail have precedence over those expressed in
general terms; the treaty is to be regarded as a
whole, its context and spirit, and each part with
reference to others, 'lq'ne spirit of the treaty
rather than the letter should govern in cases
where literal interpretation fails to yield rea-
sonable sense. Clauses favoring justice and
humanity are to be construed more broadly than
those involving cruelty or hard conditions. In
gneral, the interpretation may be drawn from

e connection and relation of the different
parts; and with the purpose of keeping the
treaty in operation, rather than of making
it ‘]inoperativc through disagreement as to de-
tails.

Treaties cease to be operative, or are ter-
minated, under the following conditions: by
mutual consent of the contracting parties; when
terms upon which the treaty was conditioned
cease to exist; when either party violates stipu-
lations; when one party withdraws having the
option to do so; wgen the performance of the
treaty becomes impossible, as in the case of a
triple alliance, with war breaking between two
of the members, and the third state finds itself
unable to fulfil its obligations; when a new state
of affairs arises, overturning an existing state,
the latter being the basis of the treaty; when the
stipulations of the treaty limit the period of
its operation. War may suspend the operation
of a treaty, but not in all cases; for example,
one entered into to amend the rules of inter-
national law, or one guaranteeing the neutrality
of a state.

Renewal.— It is the usual, but not uniform
practice, for the parties to agree in the treaty
of peace to renew treaties existing between
them at the outbreak of the war. Even without
express stipulation as to renewal, it is generally
agreed that certain treaty obligations are not
annulled by war, but only suspended by it. For
example acts previously done or rights already
transferred under the sanction of a treaty are
not nullified by a mere state of war; for
example, a treaty in which territory has
been ceded and boundaries established. Such
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rights are, however, subject to the law of
conquest.
nforcement.— The enforcement of trea-
ties is a subject of great importance, but also
of great uncertainty. Unlike private contracts,
where either party may compel the submission
for a dis utecf interpretation to an independent
tribunal for adjudication, treaties depend upon
the good faith and honor of the contracting
partics for their enforcement, and their willing-
ness to agree. In case of disagreement either
party determines for itself the nature of its
obligations, and the only alternative is recourse
to force, or denunciation of the treaty by the
aggrieved party. Since the contracting parties
are sovereign states no tribunal can exercise
authority over them without their mutual con-
sent. Various methods to insure the execution
of treaties have been used, such as giving hos-
tages, pledges, a guarantee by a third state, and
military occupation of a territory belonging to
the party who is required to fulfil certain de-
mang: within a stipulated time. The agencies
for enforcement are the legislature, executive,
army and navy and the courts. The first four
are more important in the case of treaties of
peace, commerce, etc, and the last in cases
of naturalization and extradition.
Bibliography.— Butler, C. H.,, ‘The Treaty-
making Power of the United States’ (2 vols.,
New York 1902) ; Crandall, Samuel B., ‘Trea-
ties; Their Making and Enforcement’ (2d ed.,
Washington 1916); Devlin, (Treaty
Power Under the Constitution of the United
States’ (1908) ; Malloy, W. M., Treaties, Con-
ventions, International Acts, Protocols, and
Agreements between the United States and
Other Powers’> (2 vols, Washington 1910) ;
Moore,UI. B., ‘Digest of the International Law
of the United States’ (8 vols., 1906), and ‘His-
tory and Digest of the International Arbitra-
tions to which the United States has been a
(6 vols., Washington 1898) ; Phillimore,
. F., ‘Three Centuries of Treaties of
Peace and Their Teaching’> (1918) ; Phillipson,
Coleman, ‘Termination of War and Treaties o
Peace’> (New York 1916). Most of the im-
portant treaties on International Law have a de-
tailed discussion of treaties, such for example
as Wheaton’s ‘Elements of International Law’
(5th English ed., London 1916; revised by Cole-
man Phillipson) ; and Davis, George B., ‘The
Elements of International Law’> (New York

1909).
Marcus W. JERNEGAN,
Associate Professor of History, University of
Chicago.

TREATIES, Indian. In a limited sense
the Indian tribes of North America have al-
ways been treated by the government to_which
they were subject as foreign nations. Before
the Revolution the king maintained diplomatic
irtercourse with those tribes residing within the
limits of the territory claimed by Great Britain,
and after the colonies became independent the
relations between them and the Indians contin-
ued to be reﬁulated through formal treaties, ne-
gotiated with their chiefs and approved by the
tribe. The Articles of Confederation made pro-
vision for maintaining diplomatic intercourse
with the Indian tribes by vesting in Congress
the power to negotiate treaties with them. By
the Federal Constitution the treaty-making
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power was vested in the President, and from
the foundation of the government until a recent .
day the relations between the United States
and the several Indian tribes occupying the ter-
ritory embraced within the limits of the Union
were regulated exclusively through regular dip-
lomatic channels. These treaties were negotiated
by commissioners or agents with the chiefs on
terms of theoretical equality, and were ratified
by the Senate according to the usual methods.
Considering the actual dependent status of the
Indians there was an element of absurdity in
the practice of regulating the relations between
them and the government to which they were
subject, throu diplomatic channels. Be-
sides, this method proved inconvenient and at
times embarrassing to' the government. Finally
by an act of Congress passed in 1871 it was de-
clared that thereafter Indian affairs should be
regulated directly by Congress and not by treaty.
Since 1871, therefore, no treaties have been con-
cluded with Indian tribes, but those existing at
the time of the act were continued in force,
The majority of the treaties between the United
States and the various Indian tribes have been
treaties of friendship or of cession, those of the
latter class providing for the extinction of the
“possessory right® of the Indians to the lands
which they occupied and in some cases for the
removal of the Indians to the territory espe-
cially set apart for their use west of the Missis-
sippi River. Among the more important and
best-known Indian treaties were those of Fort
Stanwix of 1784 with the Iroquois, providing for
the cession to the United States of western
lands claimed by them; the Treaty of Greenville
of 1795 with the Wyandots, Delawares, Shaw-
nees, Ottawas, Chippewas, Pottawattomies,
Miamis, Eel Rivers, Weas, Kickapoos, Pianke-
shaws and Kaskaskias by which a large part of
the territory embraced in the present State of
Ohio was ceded to the United States; the treaty
of 1826 with the Creeks for the cession of lands
in Alabama and Georgia; various treaties be-
tween 1791 and 1835 with the Cherokees for the
cession of lands occupied by them in Georgia;
the Treaty of Dancing Rz{bit Creek of 1830
with the Choctaws for the cession of lands in
Mississippi, and the Treaty of Pontotoc Creek
of 1832 with the Chickasaws for the relinquish-
ment of their claims to lands in the same State.
Between 1828 and 1832 treaties were made with
the so-called five civilized tribes, the Creeks,
Cherokees, Choctaws, Seminoles and Chicka-
saws, as well as several other tribes of lesser
importance, providing for their removal to the
Indian territory west of the Mississippi. These
treaties usually contained provisions for the
payment of a lump sum to each tribe in consid-
eration of the relinquishment of its lands, for
the payment of annuities to the chiefs and the
promise of various articles such as rifles, hoes,
kettles, blankets and tobacco to each Indian
who emigrated. Provision was also generally
made for means of transportation to the Indian
Territory and for supplying them with wagon-
makers, wheelwrights, blacksmiths, millwrights,
etc. Heads of families desiring to remain and
become citizens were usually allowed to do so
and were given 160 acres of land.

Down to 1837, at which time most of the In-
dians formerly residing east of the Mississippi
River had emigrated to the Indian Territory,
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the government had concluded 349 treaties with
. 54 Indian tribes distributed as 'follows:
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For the full text of these treaties with the
datc of the conclusion and ratification of each,
together with the names of the commissioners
and signatorics consult ‘Treaties Between the
United States and the Several Indian Tribes
from 1778 to 1837> (Washington 1837) ; consult
also Weil, ‘Legal Status of the Indian.’

. JaMEs W. GARNER,
Pro/e.r:or of Political Science, University of
Illinots.

TREATIES OF THE UNITED
STATES WITH FOREIGN NATIONS.
The United States has always been a treaty-
making country, as well as a treaty-keeping
country. From the earliest days of its history
as a nation, when as a new republic, flushed
with victory and hopeful for the future, it
appealed to the great forecign powers for rec-
ognition, the policy of almost every -Congress
has been to cnter into such agreements, and
there has been scarcely a Secretary of State who
has not realized the nccessity of devoting his
energies to engendering such sentiments of
mutual confidence and friendliness between the
United States and other governments. Among
the agrcements thus established are the reciproc-
ity trcaties which have been a bone of con-
tention among American statcsmen for more
than a century. Thomas Jefferson, while Sec-
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retary of State during Washington's first ad-
ministration, urged upon Congress the adoption
of such a reciprocity policy in regulating the
customs and commerce of the United States
with other nations:

* As to the commerce,” he said, *‘ two methods occur:
PFirst, by friendly arrangements with the several nations
with whom these restrictions exist, or, d, by the separate
act of our own legislature for countervailing their effect.
There can be no doubt that, of the two, the friendly arrange-
ment is the most eligible."

From Jefferson to McKinley, a period which
represents practically the entire history of the
United States, there have been few occasions
when this sentiment has not been supported by
some of the grecatest men in the American
political world, and the success of the reci-
procity movement, so far as this country at
least is concerned, undoubtedly inspired the last
remarks of President McKinley., A few
minutes before he was murdered he declared:
Reciprocity treaties are in harmony with the spirit of the
time. If some of our tariffs are no longer needed for revenue,
or to encourage and protect our industries at home, why
should they not be employed to extend and promote our
markets abroad.

In 1909 the only countries with which the
United States had no treaty were Abyssinia,
Monaco and Montenegro; and those with
which no treaties of peace, amity and com-
merce were established were Egypt, Rumania
and Salvador. Among the most important trea-
ties to which the United States has been a
party are the various international agrcements
which have becn executed at Geneva, at Brus-
sels, and, since the establishment of the per-
manent International Court of Arbitration, at
The Hague, and the fact that this country is
fully in sympathy with the purpose of the
court is shown by its anxiety to avoid armed
conflict, and the readiness with which it has
resorted to the more peaceful methods of arbi-
tration offered by this international tribunal.

The table on following page is a list of the
important international acts and conventions in
which the United States has been an active
participant.

Extradition Treaties.— In 1909 the United
States possesscd treaties of extradition with
over 50 nations, the countries with whom no
treaty existed being Bulgaria, China, Costa
Rica, Egypt. Greece, Honduras, Korea, Mo-
rocco, Paraguag, Persia, Rumania and Siam.
Such a treaty had existed carlier with Spain,
but was expressly abrogated and annulled by
Article XXIX of the Treaty of Friendship and
General Relations of 3 July 1902. The crimes
and offenses which are extraditable under the
treaties in force in 1909 were generally inter-
preted as follows: Murder, homicide (com-
prehending assassination, parricide, poisoning,
infanticide, manslaughter, when voluntary), or
the attempts to commit any of these crimes;
abhduction,  kidnapping or  childstecaling;
bigamy, crimes against railroads, wrongful or
wilful destruction or obhstruction of railroads
which endanger human life; arson; crimes
committed at sea; piracy by the law of nations;
revolt, or conspiracy to revolt, by two or more
persons on hoard a ship on the high seas
against the authorities of the ship; wrongfully
sinking or destroying a ship at sea, or attempt-
ing to do so; assaults on board a ship at sea
with intent to do serious bodily harm; rape,
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a
SUBJECT Concluded by United
tates

Amelxoratnon of the condition of the wounded intimeof war. . .................... 22 Aug. 1854 | 26 July 1882
Establishment of an International Bureau of Wexghts and Measures. . .| 20 May 1875 | 27 Sept. 1878
For international protection of industrial property. .................... 20 March 1883 | 11 June 1887
Por international protection of industrial pmperty (supplementary conven 15 lml 1891 | 22 June 1892
Por the protection of submarine cables ..{ 14 March 1884 | 22 May 1885
For international exchange of official documents, scientific and literary prodnct.xons 15 March 1886 | 15 Jan. 1889
General act for the repression of African slavetrade.............................. 2 July 1890 2 April 1892
Pormation of an tional union for the publication of customs tariffs........... 5 July 1890 | 17 Dec. 1890
Rq;ulnung the importation of spirituous liquors into certain regions of Africa.. 8 June 1899 | 6 Feb. 1901
Relative to the pacific settlement of international disputes. ..............ovvuu ... 29 July 1899 1 Nov. 1901

Tative to the laws and customsof waronland........................ 29 July 1899 | 11 April 1902
Rel of projectiles and explosives from balloons, etc 29 Jjuly 1899 1 Nov. 190t
For the ‘dnpuuon to maritime warfare of the principles of the Geneva convention.. .| 29 July 1899 1 Nov. 1901
Additional act for the protection of industrial property........................... 14 Dec 1900 | 25 Aug. 1902
Final protoeo emefed into at the conclusion of the Boxer troubles in China in 1900..| 7 Sept. 1901 | ...............

between the United States and other powers on literary and artistic .

copynghu .......................... 27 Jan. 1902 | 9 April 1908
Arbitration of pecuniary claims........ 30 Jan. 1902 | 24 March 190§
International sanitary convention (Paris) . 3 . 1903 | 18 May 1907
Isternational sanitary convention (Central and South Mmerica). .........iii e 14 Oct. 1905 1 March 1909
Repression of trade in white women. ............ccvieerieenieannn.. 18 May 1904 | 15 June 1908
Exemption of hospital ships from payment of dues. . De 1904 | 21 May 1907
International Institute of HCUI T, . ittt e J 1905 | 29 Jan. 1908
New tbetwnnChmnndmmnpomfortheWhmgfuwmermcy 27 Sept. 1905 | ... ............
Gen act of the international conference at Algeciras. ...................o..... 7 April 1906 | 22 Jan 1907
International Red Cross convention for the ameliora tnon of the condition of wounded

hearmiesinthefield. ......... ... ... .. ... ... .. i
] z“ﬁ twnofof spirituous hquonlnﬁ\:to Ml:f?ot ceat
cation pharmacopceeial formu potent drugs

International Ofgoc of Public Health.........
Second Hague Peace erence conventions .
Onumuo-s concladed at the Central American Peace Conference. .. .............. 20 Dec. 1907 | ...............

oﬂenses against chastity committed with
violence; abortion, or procuring abortion; ob-
taining money or valuable goods under false
pretenses (usually an amount in excess of
$200) ; forgery, the utterance of forged papers;
'Eorgery or falsification of official acts of gov-
ernment, of public authorities or of courts of
justice, of public or private instruments; the
use or utterance of the thing forged or falsxﬁed
counterfeiting of government acts, scals.
stamps, dies and marks of state, or public ad-
ministration, or the fraudulent use of any of
the above-mentioned objects; counterfeiting or
altering money, whether coin or paper, the
counterfeiting of titles or coupons of public
debt, bank-notes or other instruments of public
credit, and the utterance, circulation or fraud-
ulent use of same; the introduction of instru-
ments for the fabrication of counterfeit coin
or bank-notes or other paper current as money;
embezzlement of public moneys committed
within the jurisdiction of either party by public
officers or depositaries; embezzlement by any
person or persons hlred or salaried to the det-
riment of their employers; larceny (usuall
amount not less than $200) ; burglary, de ned
to be the act of breaking and entering the house
of another in the night time, with intent to com-
mit a felony therein; robbery, defined to be the
felonious and forcible taking from the person
of another of goods or money by violence or
utting the person in fear; theft of horses,
catt e or livestock (of the value at least $25) ;
fraud of breach of trust by a bailec, banker,
agent, factor, trustee or other person acting
in a fiduciary capacity, or director or member
or officer of any company, when such act is
made crimimal by the laws of both countrics
(usually not less than $200); obtaining by
threat of injury or by false devices, money, val-
uables or other personal property (usually not
less than $200) ; receiving moneys, valuables

or other personal propertf' with the knowledge
that they have been stolen (usually not less
than $200) ; perjury or subornation of perjury;
crimes and offenses against the laws of both
countries for the suppression of slavery and
slave-trading; mayhem and any other wilful
mutilation causing disability or death; bribery.

The United States has trcaties, conventions
and agrecments on the following subjects with
the countries mentioned: Peace, amity, com-
merce and navigation.— Algiers (pecace and
amity), Argentine Republic, Austria-Hungary
(commercial), Belgium (commercial), Bolivia,
Borneo, Brazil, Central America, Chllc China,
Colombla Congo (commercial), Corca, Costa
Rica, Cuba Denmark, Dominican Republic,
Ecuador Egypt (commercial), Ethiopia (com-
mercial), France, German Empxre (commer-
cial), Great Bntam Greece (commercial),
Guatcmala, Hanover, Hanseatic Republics,
Hawaiian Islands, f*Iaytl Honduras, Italy
(commercial), Japan, Lew Chew, Liberia (com-
mercial), Madagascar, Mecklenburg-Schwerin
(commercial), Mexico, Morocco (pcace, friend-
ship and protection), Muscat, Netherlands,
Nicaragua, Oldenburg (commercial), Orange
Free State, Ottoman Empire (commﬂ'cml)
Paraguay, Persna, Peru-Bolivia, Peruy, Portugai
(commercial), Prussia, Russia (commercxal),
Salvador, Samoan Islands (commercial), Sar-
dinia (commercial), Serbia (commercial),
Siam, Spain, Sweden Sweden and Norway,
Swrtzerland Tonga, Tnpoh (peace and friend-
ship), Tums Two Sicilies, Venczuela.

rade-marks. —Austrla—Hungarv. Belgium,
Brazil, Denmark (also industrial designs and
models) France, German Empire (also pat-
cnts), Great Bntam, Guatcmala (also patents),
Italy, Japan- (also patents and designs), Lux-
emburg, Netherlands, Rumania, Russia, Spain,
Switzerland.

Copyright.—Austria-Hungary, Belgium,



Chile, Costa Rica, Denmark, France, German
Empire, Great Britain, Italy, {apan, Mexico,
Netherfands, Norway, Portugal, Spain, Swit-
zerland.

Arbitration.—Austria-Hungary, China, Costa
Rica, Denmark, Ecuador, France, Great Britain,
Haiti, Italy, Japan, Mexico, Netherlands, Nor-
way, Paraguay, Peru, Portugal, Salvador,
Spain, Sweden, Switzerland.

Reciprocity.— Bulgaria, Cuba (commercial),
Great Britain, Hawaijan Islands, Mexico.

Naturalization, immigration or emigration.
— Baden, Bavaria, Belgium, Brazil, China,
Denmark, Ecuador, Great Britain, Haiti, Hesse,
Honduras, Mexico, North German Union, Peru,
Portugal, Sweden and Norway, Uruguay,
Wurttemberg.

The United States has other subjects on
which treaties, conventions and agreement are
based, besides the foregoing, among which may
be mentioned the open door policy and ex-
change of notes and the final protocol at the
conclusion of the Boxer troubles, with China;
recognition of the flag, with Congo; inter-
oceanic canal, with Costa Rica; agreement for
lease of land for coaling station, with Cuba;
readmeasurement of vessels, with Denmark;
collection and application of the customs rev-
enues with the Dominican Republic; alliance,
act separate and secret, contract for payment
of loans, cession of Louisiana and relations in
Tunis, with France; general act concerning
Samoa, with German pire; tenure and dis-
position of property, with Guatemala; abolish~
ing droit d'aubaine, with Hesse, Nassau,
Saxony and Wurttemberg; reimbursing ship-
wreck expenses and exchange of notes declar-
ing policy in the Far East, with- Japan; pur-
suit of Indians (eight agreements) and claims
(“The Pious Fund®) with Mexico; inter-
oceanic canal, with Nicaragua; right to hold
real estate, with Ottoman pire; neutrals at
sea and whaling ships, with Peru; Pacifi
Ocean and northwest coast of America, neu-
tral rights at sea, cession of Alaska, admeas-
urement of vessels, fur-seal fisheries and cor-
porations, with Russia; regulation of the liquor
traffic, with Sardinia; judicial procedure, dis-
criminating duties, tonnage duties, commerce,
with Cuba and Porto Rico, cession of outlying
islands and letters rogatory, with Spain; prop-
erty with Switzerland; neutrals at sea, with
the Two Sicilies; and duties on liquors and
consular powers, with Zanzibar.

The United States has made more treaties
and other forms of agreement with Great Bri-
tain than with any other country. These in-
clude the following subjects: Naval forces on
the Great Lakes; fisheries, boundary, and res-
titution of slaves; indemnity under the award
of the emperor of Russia (1822); indemnity
for slaves (1826); arbitration northeastern
boundary; boundaries, suppression of slave
trade, and extradition (Webster-Ashburton
— 1842) ; boundary west of Rocky Mountains;
ship canal connecting Atlantic and Pacific
oceans (1850); cession of Horseshoe Reef;
reciprocity, fisheries, and navigation; suppres-
sion of slave trade (1862, 1863, 1870) ; claims,
fisheries, navigation, and boundary (Treat
of \/Vasf:ington, 1871) ; original modus viven(fi,
concerning fisheries, 1891, 1906, 1907, 1908,
1909; general act concerning Samoan Islands;
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fur-seal fisheries; Bering Sea arbitration
agreement; deserters from merchant vessels;
Alaskan boundary, 1903-05-06; tenure and dis-
position of property; ship canal (Hay-Paunce-
fote Treaty, 1901{; boundary line between
United States and Canada, 1910, and boundary
line in Passamaquoddy Bay, 1910.

The Second Hague Peace Conference Con-
ventions (1907) contained the following pro-
visions: Pacific settlement of international dis-
putes; the limitation of the employment of
force for the recovery of contract debts;
opening of hostilities; the laws and customs
of war on land; rights and duties of neu-
trals in land war; the laying of automatic
submarine contact mines; bombardment by
naval forces in time of war; the adaptation
of the principles of the Geneva Convention to
naval war; rights and duties of neutral pow-
ers in naval war; and a declaration prohibiting
the throwing of projectiles and explosives from
balloons. The International Prize Court, which -
meets at The Hague, when called together to
settle some international dispute is composed
of 15 judges, eight of whom are chosen by
the larger marine countries, Germany, Austria-
Hungary, France, Great Britain, Italy, Japan
and the United States, the other judges being
chosen from the remaining nations. In prize
cases an ap may be taken from national
courts to the international court, according
to the Convention of 21 Sept. 1910.

The conventions concluded at the Central
American Peace Conference in 1907 contained
provisions respecting peace and amity; the
establishment of a Central American Court of
Justice; extradition; the establishment of an
international Central American bureau and a
pedagogical institute; and regarding commu-
nications.

The following are the treaty negotiations of
1911: 24 February, new treaty with Japan was
ratified by the United States; and on 4 April
ratifications were exchanged at Tokio. The
sx‘gniﬁcam feature of this treaty is its omission
of any explicit stipulation concerning the regu-
lation of the emigration of the people of one
country to the other. As part of this treaty,
which is one of commerce and navigation, the
representatives of the two countries agreed
upon the proctocol of a provisional tariff ar-
rangement and a declaration on the subject of
immigration made by the Japanese govern-
ment., Japan further agreed to continue to
grant to the United States the “most favored
nation” treatment in tariff matters, pending
the negotiation of a special agreement.

On 17 May 1911 the draft of a general
treaty of arbitration was submitted by Secre-
tary Knox to the British and French Ambas-
sadors; and on 28 June it was announced at
Washington that this treaty had been agreed
upon in every important provision. It is the
first comprehensive agreement for arbitrating
practically all disputes that can arise between
two sovereign nations, including even questions
of vital interest and national honor. It pro-
vides for arbitration by The Hague court of
all questions, without reservation, that are re-
garded by the contracting parties as proper
for arbitration. All other disputes are to be
submitted to a commission of inquiry, to be
composed of the permanent court of The

S
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Hague. This commission will investigate and
report whether or not the matters in contro-
versy should be arbitrated. This treaty was
signed 3 Aug. 1911 between the United
States, Great Britain and France and was
finally ratified 7 .March 1912,

On 28 June a treaty abolishing pelagic seal-
ing was signed at Washington by representa-
tives of the United States, Great Britain, Rus-
sia and Japan.

On January the reciprocity agreement
between the United States and Canada was
submitted to the legislative bodies of both
countries. It was upheld in Congress, but in
the Canadian elections on 22 September the
party supporting the proposed trade reciprocity
was defeated.

The most important event in which the
treaty-making power of the United States was
involved at the end of 1911 was President
Taft's abrogation of the Russian Treaty of
1832 with this country. This was done 17
December by his directing the American Am-
bassador at Saint Petersburg to denounce the
treaty in friendly terms. The notification that
he had so acted was delivered to the Forei
Office 18 December. The action was taken %;
the President on the primary ground that Rus-
sia_had violated the terms of the treaty by
rcfusmg to visé passports for American ¢itizens
of Jewish birth or Catholic faith. The House
had voted 300 to 1 demanding abrogation. The
operation of the treaty —which was one of
commerce and navigation — ceased by this ac-
tion on 1 Jan, 1913.

Under an agreement entered into between
the United States and Great Britain 20 July
1912 all outstanding claims between the two
countries shall be submitted to arbitration. The
arbitration treaty with France which expired
in 1913 was renewed in February of the same
year. In 1914 the so-called Bryan-Wilson
treaties were presented by the United States
to various foreign countries. The object of
these treaties was to provide a means of pre-
venting international trouble from developing
into war. In general these treaties stipulate
that the contracting parties to the trea‘y shall,
in each case, submit to a commission all in-
ternational disputes that cannot be settled b
diplomacy. The contracting parties to eac]
treaty bind themselves not to declare war or
begin hostilities until such time as the com-

mission shall have submitted its findings. Each .

nation is free to disregard the report of the
commission if it should see fit to do so. The
following countries entered into the Bryan-
Wilson treaty agreement with the United
States: Salvador, Guatemala, Panama, Hon-
duras, Nicaragua and The Netherlands in 1913;
Bolivia, Persia, Portugal, Costa Rica, Switzer-
land, Dominican Republic, Venezuela, Den-
mark, Italy, Norway, Peru, Uruguay, Argen-
tina, Brazil, Chile, Paraguay, China, France,
Great Britain, Spain, Russia, Ecuador, Greece,
Sweden, in_1914; and Norway in 1915. For
the Peace Treaty of the World War, signed
28 June 1919, see WAR, EUROPEAN — TREATY OF
VERSAILLES. See also INTERNATIONAL CLAIMS
AND Disputes; Hacue Court, THE; INTER-
NATIONAL Law.

Bibliography.— Balch, ‘International
Courts of Arbitration’ (Philadelrhia 1896);
Bigelow, John, ¢Breaches of Anglo-American
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Treaties> (New York 1917) ; Burnham, S. M.,
(Struggles of the Nations®> (Boston 1891);
Corwin, E. S., ‘The Doctrine of Judicial Re-
view’> (Princeton 1914); Crandall, S. B,
(Treaties> (New_ York 1904; Washington
1915) ; Devlin, R. T., ‘The Treaty Power under
the Constitution of the United States’ (San
Francisco 1908); Foster, ¢Arbitrations and
The Hague Court’> (Boston 1904) ; Hertslet, Sir
Edward, ‘Treaties, Conventions, fitc., Between
the United States and Other Powers> (Wash-
ington 1910) ; Moore. J. B, ‘History and Di-
gest of the International Arbitration to Which
the United States Has Been a Party’ (Wash-
ington 1898) ; Morris, ‘International Arbitra-
tion and Procedure’ (New_ Haven 1911);
Snow, F., (Treaties and Topics in American
Diplomacy’> (Boston 1894).

TREATING. See Corrurr PrAcTICES
AcCTs.

TREATY, an agreement, league or con-
tract between two or more nations formall
signed by commissioners properly authorized,
and ratified by the supreme power of each
state. Treaties are not admissible by sub-
ordinate States, for instance, New York State
cannot make any binding'treat; with Canada,
as that is the province of the Federal govern-
ment at Washington. + The conditions that
govern or should govern treaties are defined
in INTERNATIONAL Law (q.v.). The treaty-
making power of the United States is vested in
the President, though the work of treaty-mak-
ing falls to the office of the Secretary of State.
It is usual for the President to seek the ad-
vice of the Senate in making a treaty, in order
that it may receive their prompt ratification.
The Senate has the right to return a treaty
for amendment or reject it. When the Senate
ratifies, the President, through the Secretary
of State, may sign and conclude the treaty.
A treaty so made overrides all State laws,
even their constitutions, but it cannot deprive
individuals of their constitutional rights. Where
a_treaty involves a payment of money the
House of Representatives, where all appropri-
ation bills must originate, has claimed a right
to participate; but this claim remains disputed.
In France the President makes treaties. In
countries where there is a sovereign it is usu-
ally his privilege, though he may be held in
check by legislative power. Treaties of alliance
are common, as the well-known alliance be-
tween Great Britain and Japan made in 1902

‘and extended in 1905, which resulted in bring-

ing Japan into the World War. Treaties re-
garding boundaries and distribution of terri-
tory are also common; submission of differ-
ences to arbitration; trade agreements; navi-
gation and fishing regulations; exchange of
moneys, mail, etc.; protection of copyrights;
return of criminals; adoption of rules of inter-
national law; adoption of recommendations of
The Hague Peace Tribunal.

Some famous treaties are Westphalia
Treaty, closing the Thirty Years’ War, in 1648,
in which most of the nations of Continental
Europe participated; Peace of Utrecht. a ser-
ies of treaties between 1713 and 1715, be-
tween France, as opposed to England, Hol-
land, Prussia, Savoy and Portugal; treaty of
independence of the United States, accepted
by Great Britain at Paris in 1783; the parti-
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tion of Poland in 1772 and again in 1793; the
separation of Belgium and The Netherlands,
made at London 1831 and modified 1839; ces-
sion of part of Lombardy to Sardinia in 1859;
dissolving the German Confederation and es-
tablishing of the North German Confedera-
tion with full recognition by Austria, the trans-
fer of Schleswig-Holstein to the new confed-
eration and ceding the balance of Lombardy to
Italy in 1866; Treaty of Frankfort, being new
treaty of France and the German Empire af-
ter the War of 1871; settlement of territory
growing out of Spanish-American War, be-
tween United States and Spain, 1899; Russo-
Jepanese treaty of peace at Portsmouth, United
States of America, 1905; the German Peace
treaty signed at Versailles, 1919. Various
agreements tending to mitigate the horrors of
war have been incorporated in treaties on
numerous occasions. Guarantees for the per-
formance of conditions in treaties are usually
demanded and formerly it was customary to
give hostages. International law has been
framed as the recorded customs governing
civilized nations in carrying out their treaties.
Refusal to abide by a treaty is a cause
of war, since treaties bind both parties
until mutually abrogated. It is generally
conceded that a war wipes out all previ-
ous treaties between the parties and that they
have to be made again to come into force.
If a state change its government, as in going
from a monarchy to a republic, all treaties are
void and have to be remade with the new gov-
ernment to be effective. Consult (Treaties,
Conventions, Etc., Between the United States
of America and Other Powers, 1776-1909’
lS_Washington 1910) ; Herslet's ‘hritislg and

oreign State Papers’ (London); Albin, P,,
Les Grandes Traités Politiques® (Paris 1911) ;
Crandall, S. B., ‘Treaties: Their Making and
Enforcement’ (Washington 1915). See HAGUE
Court, THE; TrIPLE ALLIANCE; TREATIES;
TReEATIES OF THE UNITED STATES WITH FOREIGN
NATIONS; WAR, EUROPEAN — TREATY OF VER-
SAILLES.

TREATY, Anglo-Japanese.
JAPANESE TREATIES.

TREATY ELM, a celebrated tree, formerly
in the environs of Philadelphia, Pa., under
which William Penn (q.v.) negotiated a treaty
with the Indians, A monument marks its place.

TREATY PORT, a port open to commerce
with certain nations in accordance with the
terms of a treaty, in a country not generally
open to foreign commerce. China is the one
nation where treaty gorts were for many years
of importance; the first ports were opened to
trade by the Nankin treaty with Great Britain
in 1842; these ports were Canton, Amoy, Fu-
Chau, Ningpo and Shanghai. Since then other
treaty ports have been established, by the treaty
with Japan in 1895 and by the treaty with the
powers in 1902.  About 1900 they numbered
over 30, and include Samshui, Wuchow,
Whuhu, Shasi, Chung-King, Yochow Hang-
chow, Su-Chau, Lungchow, Niu-Chwang (the
most northern), Chang-Sha, Ngan-King, Wan-
Hsien, Wai-Chau and Kong-Mun. Since 1912
the Republic of China has made all her ports
frece. Japan was also first opened to foreign
commerce by means of treaty ports; the first

See ANGLO-

treaty in March 1854 with the United States
opened two ports, Simoda and Hakodadi, to
American commerce; in the same year the Brit-
ish gained access to two ports, and later the
Dutch and the Russians; by subsequent treaties’
both the United States and Great Britain gained
more ports and further privileges. In 1899
Japan was recognized as on an equality with
the other powers, and the whole country thrown
open to foreign trade.

TREATY OF PORTSMOUTH.
PortsMoUTH, TREATY OF.

TREATY OF SAN STEFANO. See San
STEPHANO, TREATY OF.

TREBBIA, tréb’bé-a, Italy, a tributary of
the Po which rises in the mountains of Liguria.
It was on the banks of the Trebbia that the
Romans under Sempronius were defeated, 218
B.C,, by the Carthaginians under Hannibal.

TREBIZOND, trébi-z6nd, Asia Minor, (1)
A scaport, military station and capital of a
vilayet of the same name, in the northwestern
extremity, on the Muchka where it enters the
Black Sca, 120 miles northwest of Erzerum. It
has a citadel, mosques and churches; its streets
are irregular and narrow. It is the see of an
Armenian archbishop, a United Armenian
bishop and a_Greek metropolitan. Its trade is
important. The exports consist of tobacco, car-
Rets, silks, fabrics, cattle, raisins, walnuts and
azelnuts. The imports are cotton and woolen
manufactures, sugar and silks. It was founded
by the Greeks about 700 B.c. On the establish-
ment of the empire of Trebizond by Prince
Alexius, in 1204, this city was made the capital.
The Turks overran the region and took the city
in 1641. It was captured by Russia in 1916, but
owing to the disruption of the Russian forces it
was not long held. Among the Greek major
and minor claims at the Peace Conference in
Paris 1919 was the proposal to form the Pon-
tian Republic of the region around Trebizon%
with the ancient city as the capital. Trebizon
is the residence of foreign consuls. Pop. 55,000.
(2) The vilayet or province has an area of
16,671 square miles. It has great mineral riches
and extensive forests, and a mixed population.
Pop. 1,265,000.

TREBLE, Lillian Masse%'), Canadian phi-
lanthropist : b. at New Castle, Ontario, 2 March
1854; d. California, 1909. She became interested
in mission work and organized classes in do-
mestic science which led to her founding The
Lillian Massey School of Household Science
and Art. Similar results were secured at
Toronto and other universities and she gave the
Toronto University a handsome building which
was opened in 1913.

TREBUCHET. See ORDNANCE.

TREE, S Herbert Beerbohm, English
actor: b. London, 17 Dec. 1853; d. 2 July 1917.
He was a son of Julius Beerbohm, and was
educated in England and Germany. After en-
tering upon a business career he became inter-
ested in private theatricals, and adopted the pro-
fession of the stage in 1878. Succeeding in this,
he assumed the management of the Haymarket
Theatre in 1887, and became one of the most
conspicuous of the actor-managers of recent
times. After 1897 he played in his own theatre,
Her Majesty's, one of the best constructed of

See
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London playhouses. He possessed great versa-
tility, and played parts ranging from Hamlet
to Falstaff. Tree achieved an early success in
(The Private Secretary’ (1884). This was fol-
lowed by Macari in ‘Called Back,” and by the
part of the Russian Spy in ¢‘The Red Lamp’
(1887). -In eccentric character parts he essayed
the leading réles in ¢The Ballad-Monger’> and
in ‘Trilby.” In modern social drama he ap-
peared in ‘A Bunch of Violets,> ¢Captain
Swift,> ‘A Woman of No Importance,” ¢John-
a-Dreams,’> * ‘The Dancing Girl> and ¢The
Tempter’; while of Shakespearean plays he
produced ‘Merry Wives of Windsor,” ‘Ham-
let, ‘Henry IV’ and ¢The Taming of the
Shrew.” Stephen Phillips’ ‘Herod> was writ-
ten for him. His publications include ¢The
Imaginative Faculty,” delivered as a lecture be-
fore the Royal Institution (1893); and other
lectures on ¢‘Hamlet from an Actor’s Prom?t
Book’; ‘Henry VIII and His Court’;
“Thoughts and Afterthoughts’ (1913); ‘Noth-
ing Matters> (1916), etc. He received the
honor of knighthood in 1909.

TREE-CAT, a palm-civet. See PALM CAT.

TREE-CREEPER, a bird (Certhea). See
CREEPER.

TREE-CRICKET, one of the small, al-
most colorless crickets of the genus Ecanthus,
specifically the snowy cricket (&E. niveus),
whose two-syllabled rhythmic night-song is one
of the most familiar summer noises of eastern
America. This song varies greatly in pitch and
rapidity according to the temperature and other
conditions. In the day-time the insect trills in
a different voice. Consult Howard, ‘The In-
sect Book> (New York 1901), wherein will be
found extensive references to other works.

TREE FERNS. See FerNs AND FErN
ALLIES.

TREE-FROG, or TREE-TOAD, a frog
of the family Hyhde, distinguished from com-
mon frogs (Ramda) by having the ends of the
fingers and_toes dilated into flattened discs or
suckers, which enable them to lead their peculiar
arboreal life. They are of more elegant form,
smaller size, brighter colors and more active
habits than the ﬁam‘de, and are lively during
the day; they feed on insects, which they pursue
on bushes and trees, stealing toward them or
suddenly springing and swinging upon them;
they climb like geckos, and by the same mechan-
ism; the lower surface of the discs is endued
with a viscid secretion, by means of which they
can walk with the body suspended from the
under parts of leaves and other smooth bodies;
the skin is mostly smooth upon the back, but on
the abdomen ami' inside of legs thickly studded
with small warts or tubercles. They possess
to a remarkable degree the faculty of changing
color, by the modifications of the contents of
the pigment cells under the skin (see CHROMAT-
OPHORES), no doubt a provision to enable
them to elude their numerous enemies. They
are very clamorous, and particularly noisy at
the approach of rain. In winter they bury them-
selves in the earth or in the decayed wood and
dust of old stumps. They breed in the spring,
depositing their eggs in the water. The species
are numerous, especially in tropieal America.

The common tree-trog of North America
(Hyla versicolor) resembles a toad in form,

but is more flattened; body short and war
above, the color varying from pale ash to dar
brown, with several large irregular blotches of
greenish brown, white and granulated below,
and abdomen yellowish near the thighs; the
colors vary at the will of the animal. The head
is short and rounded, the mouth large, with
teeth on upper jaw and vomer; eyes large and
brilliant, the iris bright golden; there are four
fingers and five toes, both ending in viscous pel-
lets, the former distinct, but the latter webbed.
It is about two inches long, and is found abun-
dantly as far west as the Mississippi, on decay-
ing trees and about old fences of wood or stone,
the color of which it nearly resembles. It is
very noisy in spring and summer toward even-
m%, especially in cloudy weather, and its cheer-
ful and abruptly terminating note must be fa-
miliar to all residents in the country. This
species in the Southern States is replaced by the
green tree-frog, which is bright green above,
i'ellowish white below, with a straw-colored
ateral line extending from the upper jaw over
the shoulder and along the side; it is shorter
and more slender than the northern species, and
is most commonly seen about broad-leaved
{)lants, especially Indian corn, the color of the
eaves of which it greatly resembles, concealed
during the heat of the day, but coming out
morning and evening and becoming very active
and noisy; the single note is clear and bell-like.
The tree-frog of Europe (H. arborea) much
resembles this. Several other species occur in
the Southern and Southwestern States. In the
genus Acris the locomotive discs are less de-
veloped and the limbs more slender than in
Hyla, and there are teeth on the palate instead
of the vomer. The 4. gryllus, or cricket, is
about one and one-half inches long, with an
clongated pointed head, a triangular dusky spot
between the orbits; body ashy above, with a
green and sometimes reddish dorsal line, and
three oblong black spots margined with white
on the sides. It is a lively species, constantly
chirping like a cricket, even in captivity. In
the 7cnus Hylodes the palate is toothed, and
the slender fingers and toes are free, with small
discs. Pickering’s tree-frog (H. pickeringdi) is
nearly an inch long, with short head and yellow-
ish brown body, with dusk‘y; rhombodial spots
and lines, sometimes like the letter X on the
back; pale flesh-colored below, tinged with
yellowish on the throat. This is the true peep-
ing frog, the noise being made by both sexes;
in summer they cease to be vocal, retiring from
the J)ools where the eggs were laid to the
woods, where they live on trees, hopping about
on the branches in search of insects and occa-
sionally uttering a shrill whistle.

Many strange variations in breeding-habits
and rearing of young characterize the tree-frogs
of tropical America, which exist in a great
number of genera and species. A famous South
American species is the ferreiro (H. faber),
which makes small pens or nurseries under
water in which its eggs are left to hatch, and
where the tadpoles are confined, protected from
many dangers. Another species (H. goeldss)
carries its few large eggs on its back until they
hatch, and the young remain some time after-
ward. The genus Nototrema develops pouches
in the skin of the back of the female in which
the eggs and young are safely transported. Ex-



tensive information and guidance to further
facts may be found in the ‘Cambridge Natural
History’> (Vol. VIII, London 1901).

TREE-KANGAROO. See DENDROLAGUS;
KANGAROO.

TREE-PORCUPINE, or COUILY, a
South American arboreal porcupine (q.v.) of
the genus Cercolabes (or Sphingurus), char-
acterized prominently by the long, naked pre-
hensile tail. There are several species, all small
and short-spined.

TREE-RAT, a small East Indian rat (Mus
arboreus), common in Bengal. It builds a nest
in cocoanut trees and bamboos, and lives partly
on grain and partly on young cocoanut.

TREE-SHREW, or BANXRING, a small
squirrel-like insectivore of India and the Malay
Archipelago, the several ‘?ecies of which con-
stitute the family Tupaiide. The fur is soft
and glistening, and a long, bushy tail is gener-
ally present. They are restlessly active urix:ﬁ
the day, searching for insects and fruits, bo
on the ground and in trees. Two of the largest
species are the tana (7. tana), with a feathery
tail, in one variety of a bright, golden color;
and the ferruginous banxring (T. ferruginea),
widely distributed in the Malayan region. The
soles of the feet in the latter are plaited like
those of geckos and give the animals a sure
grip of a branch. Consult Blanford, ‘Mammals
of India> (London 1888).

TREE-SPARROW. Sce Sparrow.
TREE-TOAD. See TREE-FROG.

TREE OF TULE. Among the big trees of
the world, the best known are the Sequoias, or
Giant Redwoods of California, which reach a
diameter of 36 feet and a height of 279 feet.
Not so widely known, but equalk tall, are the
Eucalyptus trees of southeastern Australia. The
Banyan trees of India cover more space, but
these are more like a grove than a single tree.
The Big Tree of Tule may fairly claim to be
the largest tree in the world. ule is about
360 miles south of the City of Mexico and
just a few miles south of Oaxaca, on the
stage road between Oaxaca and the Ruins of
Mitla. The tree is about 50 feet in diameter —
Campbell’s guide book gives the circumference
as 154 feet and two inches at six feet from
the ground —and the height is a little more
than three times the diameter of the trunk, so
that in general appearance it resembles a gi-
gantic willow. A common name for the tree
is The Montezuma Cypress. The scientific
name is Tarodium mucronatum; consequently,
it is closely related to the Swamp Cypress, or
Bald Cypress (Taxodium distichum) of the
southern United States. The Montezuma Cy-
press was once abundant in Mexico and many
of the trees were very large, but, even in the
time of Cortez, the Big Tree of Tule was
famous as the largest of all living things.
Humboldt carved on the trunk an inscription
which is now so overgrown that only the be-
ginning and end of the lines can be read. The
government — at least until 1912 — recognized
the tree as a wonder and kept guards to pre-
serve it against the ravages of tourists. Esti-
mating the age by the annual growth rings and
assuming that the growth rings of the big tree
are of about the same width as in other large
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ies, the Big Tree of Tule

years old. The famous
Tree of the Sorrowful Night — Arbol del
Noche Triste —in the City of Mexico, the tree
under which Cortez rested after his worst de-
feat at the hands of the Aztecs, belongs to the
same species.

TREE WORSHIP. The worship of a
tree as in itself divine does not appear to have
prevailed in any age of the world. In the my-
thology of ancient Greece and Rome, trees were
regarded as the abodes of sylvan deities, super-
natural beings, inferior to the gods of Olympus.
Even where this view was not taken, and the
tree was not venerated as the dwelling-place of
divinity, trees were associated with the worship
of the dgods, and a certain degree of sanctity
attached to them. This association was so
strong and to the popular view so indissoluble,
that to destroy a grove in which a god was wor-
shipped was to put an end to the worship at
that particular spot. Bible statements (1 Kin
xv, 13, 14 and other places) show that the
removal of an idol, while the grove remained,
was not sufficient to put a stop to idolatry. The
sacred groves were also an essential feature of
Druidical worship. It should be remembered
that, while the philosophers and other learned
men of ancient Greece and Rome looked upon
the current mythology with incredulity, if not
contempt, the great mass of the people, and in
particular the peasantry, were deeply devoted
to it, and to them the sacred groves, the dryads,
fauns and satyrs were very real.

Tree worship, or anything resembling it, has
no place in any branch of Christianity, and
among Christians the attachment to trees, or
any particular tree, is entirely a matter of nat-
ural sentiment, There is nothing of the kind in
Mohammedanism, and the sacred literature of
Buddhism attaches no sanctity to trees. Never-
theless, before the destruction, in October 1887,
of the Bo tree, grown from a branch of the
tree sent by Asoka, king of Maghada, and
famous as a devotee of Buddhism, to Ceylon,
in the 3d century B.c., thousands of pilgrims
visited the tree annually and offered up prayers
before it. This cannot be called tree-worship
in the ancient meaning of the term. It is true
nevertheless, that the early Buddhists regarded
certain trees as sacred, and much time elapsed
before members of that faith got rid of their
old superstitions in this respect. Those super-
stitions still prevail among the more barbarous
races, and some of the Greek Christians in re-
mote districts are said to mingle pagan worship
of tree-gods with their nominally Christian
practices.

TREFOIL, any of several plants having
trifoliate leaves, as clover, etc., especially bird’s-
foot (q.v.), a legume of the genus Lotus (q.v.).
In architecture, a three-lobed ornament, form-
ing a conventionalized figure of three leaves,
used in tracery, panels, windows, etc. Also tn
heraldry, a bearing or charge representing a -
conventional triple clover-leaf, always accom-
panied with its slip or stalk. It signifies fidelity.

TREGEAR, Edward, Australian author:
b. London, 1 May 1846. He went to New
Zealand in 1863, where he served in the Maori
War and other military work. Later he became
gold fields surveyor at Coromandel and

trees of the same s
must be at least 5,
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Thomas, and surveyor of native lands. He
organized the Labor Department of the New
Zealand government in 1891; and he was deco-
rated by the French government in 189.
Among his published works are ‘The Maori
Polynesian Comparative Dictionary’; (Fairy
Tales of New Zealand and the South Seas’;
“The Maori Race’; ¢A Dictionary of the
Mangareva’; ‘A Dictionary of Niue.’

TREGELLES, tré-gél'és, Samuel Prideaux,
English Biblical scholar: b. Falmouth, 30 Jan.
1813; d. Plymouth, 24 April 1875. Early in life
he worked in the iron foundries at Glamorgan,
and by himself studied the classical and Oriental
languages. In 1837 he settled in London, where
he superintended the publication of the ‘Eng-
lishman’s Greek Concordance to the New Tes-
tament’ (1839) and the ‘Hebrew and Chaldee
Concordance to the Old Testament’ (1843). In
1838 he began the critical study of the New
Testament, and formed the design of a new
Greek text derived from a comparative study
of ancient manuscript. With this end in view
he made several visits to the Continent, spend-
ing five months in Rome, where he discovered
some important readings in his examination of
Codex B in the Vatican, which manuscript, how-
ever, he was not allowed to ct_)Ipy. He published
his ¢Account of the Printed Text of the Greek
New Testament’ in 1854, and in 1857 began the
publication of the first part of the Greek Testa-
ment, comprising Matthew and Mark. The re-
mainder of the gospels and the epistles were
published from time to time until 1870. The
(Revelation’ was edited from his notes by S. J.
Bloxidge and B. W. Newton in 1872, and in
1879-Dr. Hart published his materials for the
prolegomena in an appendix to the Greek Testa-
ment. Others of his works are ‘Defense of the
Authenticity of the Book of Daniel”> (1852);
¢Collation of the Texts of Griesbach, Scholz,
Lachmann and Tischendorf, with that in com-
mon Use> (1854) ; and the ‘Codex Lacynthius,
Fragments of Saint Luke’ (1861).

TREITSCHKE, Heinrich von, German
historian: b. Dresden, 15 Sept. 1834; d. Berlin,
28 April 1896. He was educated at the univer-
sities of Bonn and Leipzig and early advocated
a German union in his writings. In 1858 he
was appointed lecturer in history at the Uni-
versity of Leipzig and became the most %opular
teacher at that institution. He also became
known to the general public through a series
of lectures on the constitutional history of Ger-
many. He was a close student of the political
trend in Germany and in 1864 he advocated a
German union under Prussian leadership.
About 1865 he was appointed to a lectureship
at Freiburg, but he resigned the following year
to become editor of the Preussische Jahrbiicher.
His strong and sometimes violent opposition to
modern liberal tendencies in government led to
frequent bickerings with Brentano, Schmoller
and other economists and led to his resignation.
He was next at the University of Kiel, at
Heidelberg in 1867-73, and after 1873 held a
chair at the University of Berlin. After the
formation of the empire in 1871 Treitschke was
elected to the Reichstag. At first a National
Liberal he became ever more and more con-
servative. His uncompromising Germanism
caused him to make violent attacks on all opin-
ions and all party groups in which he saw some-

thing injurious to the rise of the German
Empire. He was now one of those who sang
the praises of the Hohenzollerns and in the
days of the Kulturkampf he ably supported the
government, Treitschke attacked the Ultra-
montanes, the Socialists and the Jews. In
Great Britain he saw the chief obstacle to Ger-
man imperialism and colonial expansion. He
was responsible for most of the anti-British
feeling in Germany in the last decade of his
life. In England he remained comparatively
unknown, until the outbreak of the war in 1914
caused renewed discussion of Germany's polit-
ical thought in the closing quarter of the 19th
century. His writings were now translated and
extensively circulated. Treitschke was attacked
as one of the instigators of the war; his anti-
Fnglish utterances were quoted in proof of the
allegation that he foresaw an unavoidable con-
flict between the two countries.

As a historian Treitschke is highly regarded.
His especial claim to fame is his ¢Deutsche
Geschichte im neunzehnten Jahrhundert’> (5
vols., 1874-94; English translation,'7 vols., New
York 1915 et seq.). This work was incomplete
at the author’s death, ending with a discussion
of the events preceding the Revolution of 1848.
This history is one of the classics of Germany
because of its power of style, skilful character
delineation and vigorous narration. Its faults
are discursiveness, bad arrangement and ex-
treme partisanship. Other works are Zehn
Jahre deutscher l&m" pfe, Schriften zur Tages-
politik? (1874; 3d ed., 1897) ; ‘Der Sozialismus
und seine Goénner’ (1875); Der Sozialismus
und der Meuchelmord’ (1878); ‘Ein Wort
tiber unser Judentum’ (1880) ; ‘Historische und
olitische Aufsitze> (1865; 1870; 1897); ‘Zwei

ser’ (1888); ‘Politik,” collected lectures on
political subjects (2 vols., 1907); ¢Ausge-
wihlte Schriften’> (2 vols, 1907). Selections
from the ‘Politik’ have appeared in English
(London 1914). There is in English a collec-
tion of Treitschke’s essays between 1871 and
1895, entitled ‘Germany, France, Russia and
Islam’> (London 1915). “Consult Davis, H. W.
C., ‘The Political Thought of Heinrich von
Treitschke> (1915); Schiemann, T., ‘Heinrich
von Treitschkes Lehr. und Wander)'ahre’ (2d
cd., Munich 1898); Hausrath, A. {Zur Erin-
nerung an Heinrich von Treitschke’ (Leipzig
1901) ; id., ¢Treitschke, His Doctrine and His
Life> (New York 1914); McCabe, Joseph,
‘Treitschke and the Great War’ (I*few York
1914) ; McClure, E., ‘Germany’s War Inspirers’
(New York 1915); Miigge, M. A. ‘Heinrich-
von Treitschke’ (New York 1915).

TRELEASE, William, American botanist:
b. Mount Vernon, N. Y, 22 Feb. 1857. He
was graduated at Cornell University in 1880
and took his degree as Sc.D. at Harvard in
1884. He was in charge of the Summer School
of Botany in the later institution (1883-84);
was lecturer on botany in Johns Hopkins
(1884) ; director of the Missouri Botanical
Garden (1889-1912), and since 1913 has been
professor of botany in the University of Illinois.
He is a member of various learned societies,
the editor of several botanical works and
author of numerous reports on botanical and
entomological subjects.

TRELLIS, a frame ‘composed of crossed
bars or latticed and used for many purposes.
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The French espalier is a kind of trellis made
of larch wood about shoulder-high on which
shrubs, flowers, vines, roses, etc.,, are trained
and supported.

TRELLISED DRAINAGE, also known
as LATTICED DRAINAGE, is a drainage net-
work in which there is a notable tendency
for the larger streams to occupy parallel
courses, with the tributaries notably at right
angles or nearly so. This may be caused by
parallel series of faults or joints which con-
trol the courses of the streams. More often,
however, it occurs in regions like the Appa-
lachians, where the rocks consist of alternating
hard and soft beds tilted up on edge. The
streams may at first occupy any position, but
those on the softer rocks develop more rapidly
than the others and finally capture their less
favored neighbors until all the larger rivers
occupy parallel courses on the soft beds. At
a few points the large streams break across
the hard rock ridges and at these points the
valleys become notably narrower, forming nar-
rows or water gaps. When as a result of
piracy such water gaps loose their streams they
are called wind gaps. Contrasted with trellised
drainage is the branching, tree-like pattern de-
veloped on flat-lying beds or on homogeneous
rocks and known as dendritic drainage. See
SteeAM PIrAcY; and the section on Work of
Running Water in the article on GeoLoGy.

TREMAIN, Henry Edwin, American sol-
dier: b. New ‘York, 14 Nov. 1841. He was
aduated from the College of the City of
ew York in 1860, served in the Union army
1861-66, rising from the grade of private to
brigadier-general of volunteers, and for con-
duct at the battle of Resaca, Ga., 15 May 1864,
he was awarded a Congressional medal of
honor. After the war he pursued the study of
law and was graduated from the Columbia Law
School in 1867. He was United States attorney
of New York in 1873-77, and has since en-
gaged in law practice. He is active in political
matters, prominent in various military organiza-
tions of the veterans of the Civil War and has
published ¢Sailor’s Creek to Appomattox Court
House, or the Last Hours of Sheridan's
Cavalry’ (1885).

TREMATODA, or FLUKES, a promi-
nent class of the branch or phylum Plathel-
minthes of consistently parasitic habit. The
simple body, the presence of an alimentary
.canal and even of some special sense organs
together with the occurrence in most cases of
free living stages in development shows that
the trematodes stand much nearer free living
forms like the Turbellaria than do the cestodes.
Furthermore, while the majority of flukes are
endoparasitic there are also ectoparasitic species
which display considerable freedom and not
only pass from host to host but have an ex-
tended period of free existence before they as-
sume the parasitic life.

Trematoda arc generally flattened and
elongate though some are conical, cylindrical
or irregular in form. The mouth is mostly at
or near the anterior tip of the body and the
excretory pore near the posterior end. Highly
developed muscular suckers are found at the
anterior end on the ventral surface or at the
posterior end.  The ectoparasitic species have

commonly chitinous hooks or anchors in con-
nection with the suckers to serve as additional
organs of attachment. Many species are more
or less covered with minute scales or spines.
Trematodes vary in size from 0.2 mm. to 25 or
rarely 75 mm. in length. The body is solid as
parenchymatous tissue fills all the space be-
tween the organs. The alimentary system is
either rodlike (rhabdocoel) or shaped like a
tuning fork (triclad). In some of the larger
forms it possesses lateral branches which may
assume a complex aspect. There is no skeletal
systeth but muscuwiar layers of circular, longi-
tudinal and diagonal fibres
lying near the surface of the
body form the main part of the
dermomuscular sac. By virtue
of this excessive muscular de-
velopment the flukes are ex-
tremely mobile and variable in
form. Stellate flame cells ter-
minating in minute tubules con-
stitute the elements of the ex-
cretory system which varies in
complexity with the size of the
organism.

The reproductive system
comprises with rare exceptions
the organs of both sexes. The
male organs are rather simple,
whereas the female system is
very complex. The parts and
their relations are very similar
to those found in cestodes.
The development of trematodes
is direct and simple among the
ectoparasitic forms but com-
plex among endoparasites
where it is complicated by al-
ternation of generations and
one or more changes of host.
In the common sheep liver
ﬂukle \}'hichd presents a] life

B cycle of moderate complexity,
,f,::) type opect " minute ciliated embryo eg-
capes from the egg shell whenever this is
carried by chance into a water body. The lit-
tle free swimming larva (miracidium) seeks
out a snail and inits liver tissue metamorphoses
into a sac (sporocyst) in which is developed a
new generation (redia). Within these indi-
viduals are produced similar forms or when
conditions are favorable a modified type
(cercaria) which deserts the snail and encysts
on grass or in the water. This form is reall
the young distome and it attains the stoma
of the sheep with food or drink.  There set free
by digestion, it wanders into the liver and by
growth becomes adult. Even more complex
conditions are found in other species; the most
if not all endoparasitic trematodes agree in
selecting a mollusk as an intermediate host and
in manifesting alternation of generations.

Several species are of great economic im-
portance; thus the sheep liver fluke (Fasciola
hepatica) produces epidemics of liver rot of
great magnitude, entailing large annual losses to
sheep raisers in England, Australia and on the
Continent; the loss in extremec instances has
reached $20,000,000 in a single year.

About a dozen species of fluke are known as
human parasites. The Asiatic lung fluke
(Paragonimus westermani) is very abundant in

Opisthorchis feli-
nexs, from liver
man. EBurope.
}Ongmal drawing
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the East (Japan, China, Formosa and the
Philippines) and produces a disease resembling
tuberculosis. A related species has been re-
ported from a few localities in the United
States. The Chinese intestinal  fluke
(Fasciolopsis buski) though formerly believed
to be rare, is now known to be exceedingly
abundant in some parts of China, Siam, etc.
It gives rise to serious intestinal troubles.
e human liver fluke (Clonorchis sinensis)
is very abundant in some parts of China and
Japan 'and has frequently been introduced into
this country. The human blood fluke bas three
species; Schistosoma hematobium which has
been identified in Egyptian mummies of the
20th dynasty (1250 B.c.) and is exceedingly
common in that and adjacent regions to-day.
Sch. japomicum, endemic in parts of Japan,
China and the Philippines; Sch. mansoni, re-
ported first from the West Indies, and known to
occur in Central and South America and in the
Kongo Basin, Africa. It was very likely in-
troduced into this continent by the slave trade.
All species are the cause of serious circulatory,
renal and intestinal disturbances. The eggs
are evacuated either with urine or feces and
are distinguished in that the Egyptian form
possesses a terminal spine, the Japanese form
is spineless and the form from the West Indies
has a lateral spine on the egg. The discase
produced bE the first species has long been
known as tian hzmaturia. For further
data consult Fautham, Stephens and Theobald,
¢Animal Parasites of Man’> (London 1916);
Ward, H. B, ‘Trematoda in Reference Hand-
book of Medical Sciences”> (New York 1917).
Henry B. Warp,
Professor of Zoology, University of Illinois.

. TREMOLITE, a white or gray variety of

amphibole. It occurs abundantly either in dis-
tinct crystals or in columnar or fibrous masses.
It is essentially a calcium and magnesium meta-
silicate, being distinguished from the other vari-
eties of the mineral by its pale color due to the
absence of iron.

TREMULANT, a draw-stop in a ‘p:J)e or
reed organ which regulates a mechanical device
consisting of a thin metallic plate so arranged
as to modify the admission of wind into the
pipes, and by its vibrations produce a sweetly
tremulous or waving effect, presumably imita-
tive of the vox humano, or human voice. Young
organists usually have to be warned against the
overuse of this device.

TRENCH, Herbert, British writer of
foems and plays: b. Avoncore, County Cork,
reland, November 1865. He was educated at
Oxford and was a Fellow of All Soul's Col-
lege; became examiner at the Board of Educa-
tion (1891); then traveled extensively abroad
and was director of the Haymarket Theatre
where he produced Shakespeare’s ‘King Lear’
and Maeterlinck’s ¢The Blue Bird.> He was
founder of the British Institute in Florence,
where he drew up the scheme for producing a
better understanding between Great Britain and
Italy (1918). He published ¢Deirdre Wedded
and Other Poems’> (1901); ¢Lyrics and Nar-
rative Poems’ (1911); ¢Napoleon,” a play
(1918), etc.

TRENCH, Richard Chenevix, Irish prel-
ate, archbishop of Dublin; b, Dublin, 9 Sept.

1807; d. London, 28 March 1886. He was edu-
cated at Harrow and Trinity College, Cam-
bridge, where he was graduated in 1829. His
college friends included Tennyson, Hallam,
Maurice, - Sterling and Kemble. Ordained in
1832, he became curate at Hadleigh, in Suffolk,
in the following year. He took priest’s orders
in 1835, and held the curacy of Curdridge,
Hampshire, during 1835-41. After a few years
as curate at Alverstoke, in Hants, he obtained
the rectory of Itchenstoke, in 1844. He became
examining chaplain to Bishop Wilberforce of
Oxford in 1845, and professor of divinity in
King’s College, London, the next year. The
latter post was held by him till 1858, and during
1856-63 he was dean of Westminster. He was
consecrated archbishop of Dublin on the first
day of 1864. He resisted the disestablishment
proposals of Gladstone, but accepted the new
conditions loyally. He resigned the see in
1884. He was buried in Westminster Abbey.
Trench was known as a poet by many sonnets,
lyrics and other verses published in the follow-
ing, among other volumes: ‘The Story of Justin
Martyr, and other Poems’ (1835); ¢Poems
from Eastern Sources’ (1842). His contribu-
tions to'philological subjects include “The Study
of Words> (1851); ¢English, Past and Pres-
ent’ (1855); and ‘A Select Glossary of Eng-
lish Words?> (1859). His Biblical and theolog-
ical works comprise ‘Notes on the Parables of
our Lord’> (1841); ¢Exposition of the Sermon
on the Mount> (1844); ¢Christ the Desire of
all Nations’> (1846); ‘Studies in the Gospels’
(1867), and many volumes of sermons. He
was a member of the committee for revising
the New Testament. Among his other publica-
tions are ‘Sacred Latin Poetry’ (1849); <A
Household Book of English Poetry? (1868);
(Plutarch: his Life, his Lives, and his Morals’
(1873) ; and ¢Lectures on Medizval Church
History? (1877). Consult ‘Letters and Memo-
rials of Richard Chenevix Trench’> (1888).

TRENCH, Military. See FORTIFICATION;
TRENCHES.

TRENCH MORTAR. See GUNNERY.

TRENCHARD, trén’chard, Stephen Deca-
tur, American naval officer: b, Broo lyn, N. Y.,
10 July 1818; d. New York, 15 Nov. 1833. He
was appointed midshipman in the navy in 1834,
served in the Seminole War, was on the coast
survey in 184546 and in 1847 was promoted
licutenant. He was engaged on board the
Saratoga in the war with Mexico, was attached
to the coast survey in 1853-57 and in 1857-60
served on the Powhatan on her diplomatic
cruise to China and Japan. Hc was promoted
commander in 1862, participated in hoth attacks
on Fort Fisher and in 1866 reccived rank as
captain. In 1871 he was promoted commodore
served on the examining board in 1871-72 and
as lighthouse inspector on headquarters duty in
1873-75. He was advanced to the rank of rear-
admiral in 1875 and in 1876-78 was in command
of the North Atlantic squadron. He was re-
tired in 1880. |

TRENCHES. An entrenched zone con-
sists of an entire system of trenches and their
auxiliaries, composed of wire entanglements
and other obstacles, listening posts, lookouts,
machine-gun emplacements, fire trenches, com-
municating trenches, trenches for reserves and
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supports, command posts, cave shelters, latrines
and the like, occupied or susceptible of being
occupied by a firing line and by its supports and
local reserves. ‘

Firing trenches are those designated prima-
rily for delivering rifle fire against an infantry
attack and are usually constructed in short
lengths for a squad, section or platoon, arranged
so that they are mutually supportin% and thor-
oughly cover the ground by both frontal and
flanking fire. If longer than required for a
squad they should be of an irregular or in-
dented trace and be traversed at intervals of
from five to eight yards so as to give protec-
tion from enfilade fire and localize the effect of
shell bursts.

If the firing trenches are located under fire
when an attack has been halted the location is
determined by the line at which the troops are
forced to halt, and dig themselves in. This line
may in some cases be a hostile trench captured
in the course of the attack. Ordinarily each
man will construct individual cover in the form
of a lying trench, which he will gradually im-
grove to a sitting, kneeling or standing trench.

mall adjustments of position may be made by
the officers with a view to getting the best pos-
sible line under the circumstances. The individ-
ual pits are connected up into squad or longer
length when night falls, and the trace and loca-
tion can then be rectified.

If the enemy has been found in a strong
defensive position and an attack has not been
made, or has resulted in a withdrawal, a line
of firing trenches may be located under cover
of night from 500 to 600 yards, or even more
from the enemy, the exact distance depending
upon the ground, the facilities for natural
cover and the tactical condition. This line may
be made fairly strong and complete before any
further advance is attempte Then under
cover of darkness or fog, or a heavy bombard-
ment, a new firing trench may be constructed
at a distance of 200 to 300 yards from the

enew.
hen not in the presence of the enemy a
careful reconnaissance should first be made and
the firing trenches can then be located with due
regard to the terrain, the tactical requirements
and economy of men.

The following general rules should govern
the location of the firing trenches: (1) The
field of fire should be such as to expose an
attacking enemy to fire for at least the last
200 to 300 yards of his advance. To ensure
this it may be necessary to clear the foreground,
With well-trained troops a shorter field of fire
may be sufficient, provided it is covered by
frontal and flanking fire and is strengthened
by a good obstacle, which should be well
screened from the distant view of the enemy.
(2) Concealment of the trenches is of the
greatest importance. (3) The defenders should
be screened from the enemy's view and shel-
tered from his fire by natural or artificial cover
so arranged as to afford the maximum develop-
ment of rifle fire. (4) The foreground should
contain natural obstacles to break up the for-
mations of attacking troops, but not afford them
cover. (5) There should be good communica-
tions within the position and over ground that
may be used for counter-attacks. (6) The
trenches should not be placed too near unalter-
able features that reveal their location or fur-

nish good ran?e marks for the enemy. (7)
The location of firing trenches on the crest or
forward sloge, though exposing them to view
and bombardment, gives a feeling of superiority
to the troops and increases their morale; en-
ables the support, reserve, communicating and
approach trenches to be well concealed; offers
greater facilities for observation and for the
assembly of troops for the assault close to the
firing trenches and unobserved. (8) The loca-
tion of firing trenches behind the crest of a
slight ridge screens them from view and fire
of the enemy’s artillery, unless he has in his
possession high ground eiving a view of the
reverse slope. Special conditions, such as the
enemy’s local superiority in artillery, may jus-
tify the deliberate choice of such a position, but
it must not be too far down the reverse slope,
arrangements must be made to deny the enemy
access to the crest of the ridge and there must
be a number of saps forward to the crest to
allow a continuous observation of the front
slope. (9) In woods the trenches should be
located 10 to 20 yards from the front edge; the
natural appearance of the woods should not be
changed, but a clear field of fire obtained by
cutting some of the brush, small trees and low
branches.

Frequently trenches designed primarily for
other purposes (such as cover trenches, com-
municating trenches, approach trenches) are in
places prepared for occupancy by a firing line,
with appropriate banquette, ctc. Sometimes
approach trenches may be prepared for firing
in both directions. ~These are not firing
trenches, as their use for firing is secondary.

Cover trenches are from 10 to 100 yards in
rear of the firing trenches, to protect men of
the firing line (except firing trench guards)
during all but the infantry attack. It is enot
advisable to occupy firing trenches in force ex-
cept when they are attacked by infantry. The
bulk of the firing line should, therefore, fv)e close
at hand under cover, and to a certain extent the
trenches which afford this cover facilitate lat-
eral communication. They are often not con-
tinuous, and there obtains with them also the
tactical requirement of dispersal. Cover
trenches are amply provided with cave shelters,
bombproofs and the like, and in places with
firing banquettes, overhead cover and loopholes,
or head cover. From the cover trenches, ap-
proach trenches proceed forward at frequent
intervals to the communicating trenches or fir-
ing trenches. Usually at less frequent intervals
are approach trenches entering the cover
trenches from the rear.

Communicating trenches are deep trenches
used to afford proper lateral communication.
They are frequently of short lengths, in front
or in rear of the general line of the cover
trenches, and generally opposite intervals be-
tween such trenches. Portions of the commu-
nicating trenches are prepared for fire and local
supports may be sheltered in portions of them.
Communicating trenches and cover trenches are
connected by approach trenches; and where
communicating trenches are in advance of cover
trenches they are connected with the fire
trenches by approach trenches relatively close
together.

Approach trenches are those enablin% one to
pass within the intrenched zone from front to
rear or vice-versa between firing trenches, cover
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trenches, communicating trenches and other
parts of the trench system farther in rear. Por-
tions of approach trenches are prepared for fir-
ing, sometimes in both directions, They are
deep, comparatively wide and winding, tra-
versed or zigzagged. .

Local trenches extend to observation sta-
tions, command dposts, latrines, machine-gun
emplacements and the like from firing, com-
municating, cover or other trenches.
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over the parapet with proper effect so he can
hit the bottom of his own wire entanglement.
Traverses must be adequate. A parados must
be provided to give protection against the back
blast of high explosive shell; the trace of the
trench should be irregular, to provide flanking
fire; and if the trench is to be held for any
length of time, the sides must be revetted and
the bottom of the trench must be floored and
drained. The drawings show the trench pre-
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Support trenches are designed to shelter all
of the troops who form the local supports of
the firing line during hostile artillery fire, and
a portion of them during the period of the in-
fantry attack, if all are not then required far-
ther forward. They are ordinarily similar in
type of construction to cover trenches, but are
located farther to the rear. Toward the front
they merge into the cover trenches. Toward
the rear they may be as remote from the firin
trenches as 200 or yards. Approacg
trenches ‘provide communication from them to
front and rear. Support trenches are some-
times provided with firing banquettes and the
like, and machine-gun emplacements may be
located among them. Often the ground is such
as to permit the supports to occupy naturally
sheltered positions, where support trenches may
be much modified or omitted in places alto-
gether.

Reserve trenches are trenches designed to
shelter the local reserves. They are in rear of
the support trenches, but often merge into them
toward the front. While the firing trenches
hold, reserve trenches are not ordinarily sub-
jected to prolonged and severe artillery fire.

. Every firing trench should fulfil the follow-
ing essential conditions: The parapet must be
bullet proof; every man must be able to fire

Long Range Searching or Barrage Fire and Profile of Trenches.

pared for firing through and over the parapet
and typical sections for long range searching or
barrage fire. The narrower the trench, the bet-
ter the cover; but if too narrow it may hamper

Treach for PFire through and over the Parapet.

the movement of troops too much. Therefore,
a firing trench is usually made broad enough to
allow of movement behind the line of men

the parapet. Every man must be able
is rifle over the parapet, and the men

mannin
to use
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moving behind must not have to stoop down in
order to get their heads under cover.

The resulting section is, therefore, with a
banquette or firing step 18 inches wide and four
feet six inches (or five feet, if we allow for a
small notch or hollow to hold the rifle) below
the crest of the parapet, and behind this a
deeper portion from 18 to 30 inches wide at the
bottom and from six to seven feet below the
crest line of the parapet. The firing step must
have a level surface to give a firm foothold.
It may consist of an earth step revetted with
planks held in place by stakes. .

The best type appears to be a trench with a
firing banquette for five or six rifles in each
bay, between two traverses, each six feet thxclz
and with the back part of the excavation forme
into a communicating trench for observation
and manning of parapets. This trench is some-
what deeper and three feet wide.

Types of communicating and approach
trenches are now becoming fixed. In France
the following seem to have been the normal:
Communicating and approach trenches well to
the rear six feet wide, those farther forward
three feet wide and both types six feet eight
inches deep. A communicating trench less than
three feet wide at the bottom is sure to become

* jammed. This is the minimum to be allowed,
and the work should be commenced with a
width of not less than three feet eight inches
at the top, so as to get three feet at the bot-
tom, according to the stiffness of the soil.

Berms of one foot on each side of a sap or
trench where earth is piled up are considered in-
dispensable. They prevent sliding of earth and
furnish a little shelf on which to place tools,
bags, guns and other articles, in case troops
want to pass the occupants; the double berm
also makes it possible for infantry to get out
of a trench when the emergency requires.

Epwarp S. FArRrOW,
Consulting Military and Civil Engineer.

TRENCK, trénk, BaroN Friedrich von
der, German adventurer: b. Konigsberg, 16
Feb. 1726; d. Paris, 25 July 1794. His life was
a succession of adventures scarcely less marvel-
ous than the romantic and highly colored ac-
count he gives of them. He entered the Prus-
sian service in 1740 and stood high in Frederick
the Great's favor, until, supposedly through
his love affair with the king’s sister, he incurred

e royal displeasure, which caused his first
imprisonment, the beginning of no end of mis-
fortunes; loss of property, numerous imprison-
ments and attempts at escape, dangerous’
wounds and perils of all kinds. The stories
of how he broke out of several famous

risons are all most graphically described in
is ¢Selbstbiographie> (1787), and in one or
more very popular English translations which
have delighted the youth of four generations.
All his wonderful adventures are told in a
manner that reminds one of Munchausen’s
marvelous tales. The anecdotes interspersed
give a vivid picture of the turbulent condition
of court life at the time of Frederick the Great
and Maria Theresa. His restless, adventurous
temperament led him to Paris, when the Revo-
lution was in full swing; he was there accused
of being a secret emissary of foreign powers,
and was beheaded by Robespierre’s order. Con-

TRENCK — TRENT

sult Wahrmann, ‘Friedrich PFreiherr von der
Trencks Leben, Kerker und Tod? (1837). His
cousin, BARON FrANz voN TRENCK, an equal
hero and swashbuckler, has also written an
autobiography (1748), which, however, has not
attained the celebrity of the other’s wonderful
mixture of fact and imagination.

TRENDELENBURG, trén'dé-lén-boorg,
Friedrich Adolf, German philosopher: b. Eutin,
Germany, 30 Nov. 1802; d. Berlin, 24 Jan. 1872.
He studied in Kiel, where he came under the
influence of John Erich von Berger, and ac-
quired his early philosophical training at Ber-
lin, and was appointed professor in the univer-
sity of that city. His writings embrace the
whole field of philosophy, ontological, ethical
and zsthetical. He set forth the ethical aspect
of his philosophy in the treatise ‘The Ethical
Idea of Right and Law,’ and the ®sthetic as-
pect in ‘Niobe’> (1846) ; and ‘The Cathedral of
Cologne’ (1853). He wrote also ‘Natural Jus-
tice on the Ground of Ethics’> (2d ed., 1860).
His principal claim to distinction as a thinker
rests on his acute criticism of the systems of
Kant and Hegel.

TRENHOLM, George A., American mer-
chant: b. South Carolina, 1806; d. Charleston,
S. C, 10 Dec. 1876. He was one of the largest
dealers in cotton in the South before the Civil
War and during the war was engaged in block-
ade-running, endeavoring to obtain supplies for
the Confederates from Nassau, He was ap-
pointed Secretary of the Confederate Treasury
in 1864, but was taken prisoner later in that year
and held until 1865, when he was pardoned by
President Johnson.

TRENT, William Peterfield, American
man of letters: b. Richmond, Va, 10 Nov.
1862. After study at the University of Vir-
ginia and at Johns Hopkins University, he
was professor of English in the University of
the South (1888-1900) and dean of its academic
department (1894-1900). From 1892 to 1900
he was_editor of the Sewanee Rewview, and
since 1 July 1900 has been professor of English
literature at Columbia University. He has
published ‘Life of William Gilmore Simms’
(1892) ; ‘English Culture in Virginia’ (1889) ;
(Southern Statesmen of the Old Regime’
(1897) ; ‘Robert E. Lee’ (1899); ¢‘John Mil-
ton> (1899); ¢The Authority of Criticism’
(1899) ; ‘War and Civilization> (1901); (The
Progress of the United States in the Century?
(1901) ; ‘A History of American Literature
1607-1865> (1903) ; ‘Greatness in _Literature
and Other Literary Addresses’ (1905); ¢‘Long-
fellow and other Papers’ (1910); ¢Defoe —
How to Know Him’ (1916), etc. He has also
edited ‘Select Poems of Milton> (1895); ‘Es-
says of Macaulay’> (1897); ‘Poems and Tales

of Edgar Allan Poe’ (1898); ¢Balzac’s
Comédie Humaine’ (1900) ; ‘Southern Weriters
Selections in Prose and Verse’ (1905), and

has collaborated in numerous literary under-
takings, e.g., ‘Colonial Prose and Poetry,?
editions of Shakespeare and Thackeray and
the ‘Cambridge History of American ﬁitera-
ture.” Since 1905 his chief work has lain in
English history and literature 1680-1730, with
special attention to Defoe, of whom he has
written a biography and bibliography in 10
volumes -still in manuscript, '

e o ——
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TRENT (German, TRrIENT, tré-ént’), Aus-
tria, a town in the southwestern part of Tyrol,
of which it is the capital, situated on the river
Adige or Etsch, 19 miles northeast of the Lago
di Garda. It is a historical city, being the
capital of the Trindentini, about the 4th cen-
tury. It has belonged to Italy, to Venice, Aus-
tria, Bavaria, France and again to the Austrian
Tyrol. Among its numerous churches the
most noteworthy are the cathedral, built in the
13th and 14th centuries in the Byzantine style,
and entirely of marble; and the church of Santa
Maria Maggiore, in which the meetings of the
celebrated Council were held. A statue of
Dante was erected here in 1906. The principal
manufactures are silk, wine, brandies and
sausages. Pop. about 30,000. See TrenT,
CounciL or.

TRENT, Canada, a river discharging into
Lake Ontario through the Bay of Quinté. The
greater part of its course of 175 miles consists
of a series of large, irregular and elongate
lakes, which have been canalized for a distance
of 160 miles. The stream itself furnishes
water power, and large quantities of lumber are
floated down on it. It passes the towns of
Peterborough and Trenton.

_TRENT, England, a river rising in Stafford-
shire, and flowing in a general northeast direc-
tion through Derby, Nottingham and Lincoln
counties, emitying into the Humber estuary
near its head. It is 170 miles loxag, and nav-
igable 95 miles for small vessels and barges. It
is connected by numerous canals with Midland
manufacturing cities, .

TRENT, Council of. The 19th cecumenical
council of the Catholic Church was that of
Trent (1545-63). It ranks with Nicaa, Ephe-
sus and Chalcedon as one of the greatest of the
general councils. Hitherto the Church had
been sundered by schism and riven by heresy
in the East. Now the West was in revolt. The
deposit of faith had been effectively defended
against the onslaughts of Arius, Nestorius,

utyches and Photius. Now Luther and the
Protestant reformers had to be met. So the
Council of Trent had a twofold purpose: First,
clearly to define the teaching of the Church on
the issues that Protestantism had raised; sec-
ondly, effectively to legislate against the abuses
that had crept in among the clergy and laity.
Durini the pontificate of Clement VII (1523-
34), the Emperor Charles V had frequently
u&ged_ the advisability of a general council as an
effective means of stemming the tide of Prot-
estantism. This means was purposed by Paul
III (1534-49) from the very outset of his
reign. The Pope’s efforts were asam and again
frustrated by the bickerings and rivalry that
marked the relations between Charles V and
Francis 1. So the Council of Trent was not
opened until 13 Dec. 1545,

1. First Period (1545-47).— The first for-
mal session of the Council of Trent was at-
tended by the three papal legates — Cardinals
Giovanni _del Monte, Marcello Cervini and
Reginald Pole —4 archbishops, 22 bishops and
5 generals of religious orders. The right to
vote was enjoyed by all of these fathers, t ouﬁh
not by the 42 theologians and 9 canonists, who
came to the council only as consultors. Paul
ITT was fully aware that political chicanery
would prevent many bishops from going to

Trent. Yet the pros of their absence was
no hindrance to his determined will to convoke
the council. The doctrinal and disciplinary au-
thority of a general council does not depend on
the number of the bishops that attend; but, in
the last analysis, is consequent upon the infalli-
biliz and supreme jurisdiction of the Pope.
very. simple method of procedure was
adopted by the council. The cardinal legates
proposed the subjects to be discussed: a con-
ﬁregation of theologians drew up an elenchus of
octrines to be defined under each subject; com-
mittees and . particular congregations debated
each doctrine at great length; a general congre-
tion went over the same ground in detail and
ed upon the content and wording of the de-
cree; finally the council in formal session defini-
tively voted on the decree. The thoroughness
of this mode of procedure accounts for the long
time that intervened between the formal ses-
sions.
The first dogmatic decision of the Council
of Trent was given 8 April 1546, in session IV,
on Scripture and tradition. It Yreceives an
venerates with equal love and reverence® both
Holy Writ and divine tradition; determines the
canon of the Bible; selects the Vulgate as the
authoritative Latin version, to the exclusion of
all other Latin editions of the Bible then cur-
rent; and defines the right of the Church to in-
terpret the inspired Word of God. In session
V, 17 June 1546, Trent decreed the universality
of the fall of the human race in Adam, and
other doctrines concerning original sin. Then
came the important matter of justification.
Sixty-one general congregations, besides many
committee meetings and special congregations,
were devoted to this doctrinal issue and to the
reform measures that were \a}p nded thereto.
On 13 Jan, 1547, in session VI, the masterful
decree was passed. It contains a preface, 16
chapters and 33 canons or condemnations Ses-
sion VII, 3 March 1547, treated of’ the sacra-
ments in general and of baptism and confirma-
tion. The Smalkald War and an epidemic
caused a_majority vote of the council, in ses-
sion VIII, 11 March 1547, to transfer its meet-
ings from Trent to Bologna. Fourteen bishops
remained at Trent; they were there detained by
Charles V. Indeed, the emperor so interfered
with the council that it came to no dogmatic de-
cisions at Bologna, and 13 Sept. 1547 was sus-
pended by Paul III.
2. Second Period (1551-52).— Julius III
1550-55), who as Cardinal del Monte had been
rst papal legate to the council, reconvened the
synod at Trent, on 1 May 1551. His legates
were Cardinal Marcellus Crescenzi, Arch-
biship Pighinus of Siponto and Bishop Lipo-
manni of Verona. Henry II of France pre-
vented the French bishops from attending. De-
crees on the sacraments of eucharist, penance
and extreme unction were issued in sessions
XIII-XIV. There were now in attendance, 3
legates, a cardinal, 10 archbishops and 54 bish-
ops. Delegates from several Protestant princes
were present at these two sessions. They de-
manded that the council define the supremacy
of an cecumenical council over the Pope and
ostpone definitions on all points of controversy

tween Catholics and Protestants. The coun-
cil refused to accede to their demands. Many
gartigular and general congregations were then
eld in regard to the sacrifice of the mass. No
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decree was decided upon. The council ad-
journed 23 April 1552 because -of the nearness
of Trent to the war zone of Charles V and
Maurice of Saxony.

3. Third Period (1562-63).— On the death
of Julius 111, a former president of the council,
Marcello Cervini, was elected Pope (1555) ; he
took the name Marcellus II and reigned only
22 days. Paul IV (1555-59) vigorously carried
out the reforms instituted by Trent; but did not
reconvene the council. Pius IV (1559-65) was
minded to do so. He was deterred by the petti-
fogging interferences of secular rulers. The
Emperor Ferdinand wished a new council and
not a continuation of the old; he insisted on
the choice of some German city other than
Trent as the place of meeting. It took some
time to bring him and the rest of the Catholic
monarchs to terms. The third period of the
council began at Trent 18 Jan. 1562. The presi-
dent was Cardinal Ercole Gonzaga; his assist-
ant cardinal legates were Stanislas Hos, James
du Puy, Jerome Seripando, Louis Simonetta
and Marcus Siticus. Besides these legates,
there were present a cardinal, 3 patriarchs, 11
archbishops, 40 bishops, 4 abbots and 4 generals
of religious orders. The theologians numbered

Bickerings with Emperor Ferdinand and
lesser princes delayed the preparation of the de-
cree on holy communion. This decree was
most important in its dogmatic and disciplinary
bearing. At the formal session XXI, 16 July
1562, the council decided that communion under
the form of bread was sufficient for the laity.
“For He that said, ‘Except ye eat the flesh of
the Son of Man and drink His blood, ye shall
not have life in you> (John vi, 54), also said,
‘If one eat of this bhread, one shall live for-
ever’ (John vi, 52). And he that said, ‘He that
eateth my flesh and drinketh my blood, hath
everlasting life> (John vi, 55), also said, ¢The
bread, which I shall give, is my flesh for the
life of the world’ (John vi, 52). And finally
He that said, ‘He that eateth my flesh and
drinketh m; blood, abideth in me and I in him?
(John vi, 57), nevertheless added, ‘He that eat-
eth this bread shall live forever’ (John vi, 59).»
Moreover, the council vindicated to the Church
the right to determine how the sacraments
should be administered; whether, for instance,
communion should be under one form or two.
Session XXII, 17 Sept. 1562, clearly defined the
teaching of the Church in regard to the sacri-
fice of the mass. Cardinals Gonzaga and Seri-
fando died; they were replaced by the cardinal
egates Morone and Navagero. Eighty-four
theologians, among them the learned Jesuits
Salmeron and Lainez, took part in the prelimi-
nary discussions on the sacrament of orders.
Session XXIII, 15 July 1563, issued the defini-
tions of Trent on orders and the hierarchy. By
this the council had 235 voting members. Ses-
sion XXIV, 11 Nov. 1563, had to do with the
sacrament of marriage. In session XXV, the
last, 34 Dec. 1563, besides the usual decrees of
reform, were promulgated the doctrines of in-
dulgences, and of the veneration of the saints,
relics and images. Finally all those decrees
were read and approved, which had been passed
during the reigns of Paul III and Julius III.
These Tridentine definitions were signed by
4 cardinal legates, 2 cardinals, 3 patriarchs,
25 archbishops, 167 bishops, 7 abbots, 7 gen-
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erals of religious orders and 19 proxies for 33
absentees. Pius IV confirmed the decrees of
the Council of Trent, on 26 Jan. 1564, by the
bull “Benedictus Deus.?

Bibliography.— The dogmatic decrees of
Trent are given in scientific and accurate form
by Denzinger-Bannwart, ¢Enchiridion Sym-
bolorum’ (11th ed. 1911). The classic on the
council is being published by a German Catho-
lic publication society, the Gorresgesellschaft;
the title of this monumental work is ‘Concilium
Tridentinum: diariorum, actorum, epistula-
rum, tractatuum nova collectio.” Five vol-
umes 'have thus far appeared: I, Diariorum
p. 1, the commentary of Hercules Severolus
(1901) ; II, Diariorum p. 2, the diaries (1-4) of
Angelo Massarelli (1911); IV, Actorum p. 1,
the acts of sessions 1-111 (1904); V, Actorum
%. 2, the acts of sessions IV-VIII (1911); X,

5pi.vtulamm . 1, letters written from 5 March
1545 to 11 March 1547 (1916). The history of
the council was written up a parti pris by Saroi,
Istoria del concilio tridentino®> (1619).

inst him wrote Pallavicino, ‘Istoria del con-
cilio di ‘Trento> (2 vols, 1646-57). Other
works of moment are Dupuy, ‘Instructions et
lettres concernant le concile de Trent> (1654) ;
Labbe-Cossart, ‘Concilia’ (xiv, 1672) ; Le Plat,
Monumentorum ad historiam concilii triden-
tini spectantium amplissima collectio’ (7 vols.,
1781-87) ; Theiner, ‘Acta geniuna ss. cecu-
menici concilii tridentini ab A. Massarello con-
scripta’ (2 vols., 1874) ; Déllinger, ‘Sammlung
von Urkunden zur Geschichte des Konzils von
Trient> (1876) ; von Sickel, T., ‘Zur Geschichte
des Konzils von Trient, Aktenstiicke aus den
osterreichischen Archiven’ (three parts, 1870-
72) ; Druffel-Brandi, ‘Monumenta tridentina’
(i-iv, 1884-97); Lainez, ‘Disputationes triden-
tine’> (ed. Grisar, 1886).

WaLter Drunm, S.J.,

Pfﬁe::or of Senipture, Woodstock College,

aryland.

TRENT AFFAIR, The, in American his-
tory, during the Civil War, in October 1861,
Capt. Charles Wilkes, United States navy,
intercepted at sea the British mail steamer
Trent, bound from Havana to Saint Thomas,
and took off two Confederate commissioners
accredited to France, Messrs. Mason an
Slidell, who were among her passengers. They
were taken to Boston, and imprisoned in Fort
Warren, but were released on 1 Jan. 1862, on
the demand of the British government, and per-
mitted to proceed to Europe. Secretary Seward
accepted England’s demand as an adoption of
the Ahmerican doctrine which denied the right of
search.

TRENT NAVIGATION SYSTEM. See
CaNADIAN CANALS.

TRENTE ET QUARANTE. See Rouct
et Noir.

TRENTON, Canada, a town and port of
entry in Hastings County, situated on both
sides of the Trent River at its mouth in the
Bay of Quinté, 90 miles northeast of Toronto
and at the junction of the Grand Trunk an
Central Ontario railways. It has large manufac-
turing industries, and an extensive export trade
in timber. Pop. 3,988.

TRENTON, Mo, city and county-seat of
Grundy County, on one of the forks of Grand

-
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River, and on the Chicago, Rock Island and
Pacific and the Quincy, Omaha and Kansas
City railroads, about 100 miles northeast of
Kansas City, and 80 miles northeast of Saint
Joseph. It was established in_ 1841, in 1857 was
incorporated as a town, and in 1893 was char-
tered as a city. It is in an agricultural and
stock-raising region, and nearby is a large coal
field. The chief manufacturing establishments
are flour mills, butter and cheese factories, cigar
factory and machine shops. The shipments are
chiefly farm and dairy products, livestock and
coal. The educational institutions are public
schools, the Jewett Norris Library, which was
endowed of $15,000, and school of music and
dramatic art, It has municipally owned water-
works, four banks, one national and three State
balnks with a combined capital of $230,000. Pop.
TRENTON, N. ], cia'; capital of the State,
county-seat of Mercer County, on the Dela-
ware River, and on the Delaware and Raritan
Canal, on the Philadelphia and Reading and the
Pennsylvania railroads, about 59 miles south-
west of New York City and 29 miles northeast
of Philadelphia. It is in lat. 40° 14' N., long.
74° 46’ 30" W. It is at the head of navigation
in the Delaware River, and a falls here yields
water power. The ground area is nine square
miles, and there are about 230 miles of streets.
Two bridges cross the Delaware and connect
with Pennsylvania, .
Manufacturing.— Among the large indus-
trial establishments there are 34 engaged in the
manufacture of pottery products, including
vitrified china, Belleek china, semi-porcelain,
common china, and white granite; also sanitary
carthenware, electrical specialties, _porcelain
bath tubs, vitrified and decorative tiles, terra
cotta, drain-pipe and brick. These have made
Trenton pottery famous all over the world.
Nearly all the clay and all of the coal used
in the pottery industry is brought to Trenton.
The value of the products amounts to about
$7,000,000 per annum, though they have run as
high as $12,000,000. Trenton’s iron industries
§ge reat works of the John A. Roebling’s
ons Company, manufacturing metal wire rope
fire-proof wire, lath, cables, etc., are here) an
machine shops produce $5,000,000 per annum.
There are 16 rubber works, making a great
variety of products, and havms sales approxi-
mating $30,000,000 each year, Other important
manu?actures are crackers, school and church
furniture works, watches, oil cloth, tobacco
goods, carriages and wagons. There are also
anvil works, flint and spar mills, lumber yards
and fertilizer works. There are about 70 dif-
ferent industries, comprising 540 concerns,
representing approximately $50,000,000 capital.
There are a total of 3,500 gusiness places in the

city.

Public Buildings.— The principal public
buildings are the State capitol, the United States
government building, municipal and county

buildinfs, opera house, State prison, insane
hqs‘l:ita, State home for girls, city library
wit!

40,000 volumes, three hospitals, State
arsenal and the Y. M. C building. The
Battle Monument, commemorating the battle of
Trenton, is conspicuously located, and bears a
bronze figure of Washington. e city has a
large number of fine church and school build-
ings and business houses.

. Churches and Charities.—The churches and
missions in the city number about 75. There
are about 15000 Roman _Catholics, 5,000
Methodists, 3,500 Presbyterians, 4,000 Bap-
tists and 2,000 Episcopalians. The members of
the Society of Friends, Orthodox and Hicksite
once a power in the community, have dwindle
to less than 100. There is a State asylum for
the insane, three large hospitals, a Children’s
Home, the Widows and Single Women’s Home,
and a number of smaller benevolent and chari-
table institutions.

Education.— Trenton has a number of
noted educational institutions, among which are
the State normal and model schools, the State
school for deaf-mutes, an industrial school for
girls, a large high school, 34 public elementary
and primary schools, a school of industrial arts,
one Roman Catholic college, eight parish
schools, one academy, business colleges and sev-
eral private schools. Educational classes are
conducted under the auspices of the Young
Men’s Christian Association. There is a free
public library, a beautiful white marble build-
ing, containing about 75,000 volumes; the State
library and several school libraries.

anks and Finances.— There are eight
banks; the combined capital of the three
national banks is $1,250,000; the deposits of all
except two private banks are $16,622,740. The
real estate of Trenton is assessed at over $70,-
000,000. The cost of city maintenance each
year is about $1,650,000. The chief items of
expenditure are, for schools, $500,000; for
police department, $180,000; for fire depart-
ment, $170,000; for lighting, $75,000.

Government.— Commission government has
been established with five commissioners, hay-
ing charge respectively of public affairs, revenue
and finance, public safety, streets and improve-
ments, parks and public property. The mayor
has charge of public affairs and is advisory
to the other commissioners, The city em-
gloyees are under civil service control. The

re deg‘artment has been completely motor-
ized. he police and fire departments are
removed, by law, from political control, and
are effectively administered. The water sgv-
ply of the city was municipalized in 1859,
and is conducted with satisfaction to the
inhabitants of Trenton. The consumption of
water averages about 80 gallons per capita, and
the reservoir capacity is 120,000,000 gallons.
The board of health has taken an advanced
position upon all questions of public sanitation,
while the parks of the city, the main breathing
ground being named Cadwalader, occupy about
150 acres. An effective system of sewer-drains
and paved streets is being extended to all parts
of the city, while macadamized roads lead to
all nearby rural communities. A bronze
statue of Washington, on a granite shaft,
marks the place where Washington placed the
cannon at_the battle of Trenton. A monument
to Gen. George B. McClellan is in Riverview
Cemetery.

History.— The site of the southeastern por-
tion of Trenton was occupied, as claimed by
an influential body of scientists, as the home
of man in the Ice Age. (See NEw JERsEy).
Near the banks of the Delaware River, during
the period of recorded history, was a village
of the Unami sub-tribe of the Lenni Lenapé
(Delaware) Indians. The name of the princi-
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pal creek, Assanpink, running through the city,
is a corrupted form of an Indian name meaning
“place of stone implements® Many such ob-
jects are found in and near the city. The loca-
tion was known to the Dutch and Swedish pel-
try traders, who before 1664 came to Trenton
to exchange commodities with the Indians.
The advent of the members of the Society
of Friends at Burlington (1677) led to the
development of the nearby territory. These
settlers had abandoned the idea of earlier
adventurers that precious metals were to be
found along the Delaware, that the river was
a northwest passage to China, and indus-
triously began the work of colonization,
based upon cultivation of land, and the stimu-
lation of river commerce. As early as 1679,
certain Englishmen petitioned for lands at
“Ye ffalles of ye De La War,” by which name
the jagged rocks and accompanying rapids
were known to the white men. Shortly after-
ward an unsuccessful settlement was at-
tempted, the actual foundations of the ci
being laid, when by 1685, Mahlon Stacy built
his mill near the junction of the Assanpink
Creek and the Delaware River. The history
of Trenton during colonial times was un-
eventful. Certain characteristics are notable.
About 1720 the community became known as
Trent’s town, or Trenton, in honor of a local
wealthy Scottish plantation owner, William
Trent, Chiei({llustice of His Majesty’s Supreme
Court of icature for the Colony of New
Jersey. e village was the point of contact
between the East Jersey (Calvinistic) and West
Jersey (Quaker) influences, so conspicuous in
the early history of New Jersey, and which
have left permanent impress. Located at the
head of tide water, and upon one of the great
highways between Philadelphia and New York,
the community was closely in touch with both
“cities. As the shiretown of Hunterdon County,
erected in 1714-15 from Burlington County,
Trenton drew to itself much of the trade of
the Upper Delaware as far as “The Forks,”
now Easton. This trade was conducted by
‘means of canoes and “Durham boats,” the latter
large scows, drawing little water, built to con-
vey grain and iron ore from the upper river to
Philadelphia. In 1745, Trenton became a
borough, under royal grant, her charger being
surrendered in 1750. Thereafter, the village re-
mained a part of a township of the same name
until the opening of the constitutional period.
In 1758 and 1759 “barracks,” standing in part
and patriotically preserved, were erected for the
housing of the Crown's regular and provincial
troops —a step made necessary by reason of
Indian outbreaks in the upper Delaware, during
the French and Indian War.

The outbreak of the Revolution found senti-
ment in Trenton divided. Broadly, the Presby-
terians were favorable to war, the Society of
Friends were non-combatant, while the mem-
bers of the Church of England leaned toward
support of royal government. A “committee®
in the village of about 600 inhabitants, was
active in establishing communication between
the Whigs of New York and Philadelohia, and
as early as 23 May 1775 a Provincial Congress
of New Jersey met in Trenton, a principal
motive for assembling being the providing for
militia regulation in the colony. It was near

Trenton that General Washington, en route to
take command of the array, upon 23 June 1775,
first heard the news of the battle of Bunker
Hill. Thence, until Trenton became famous
as the spot where was fought one of the great,
if not the greatest battle of the Revolution, the
village life was without particular incident.

It was upon 8 Dec. 1776, after his memorable
Sretreat through the Jerseys” that General
Washington succeeded in conveying his little
army across the Delaware at Trenton, and oc-
cupied a ferry-town, later known as Morrisville,
named in honor of Robert Morris, the financier
of the American Revolution. During the flight
of Washington from Fort Lee to Morrisville, it
was that omas Paine wrote the memorable
words, “These are the times that try men’s
souls,® words that later brought the l;.yhen un-
expected response from Lord Germain, colo-

- nial secretary of state, “All our hopes were

blasted by that unhappy affair at Trenton.®
The fate of a nation hung in the balance. The
Anglo-Hessian troops were in control of New
York and quartered at Amboy and New Bruns-
wick, and were raiding for supplies throughout
East Jersey. Rall, the Hessian commander, oc-
cupied Trenton, with outposts stretched for 20
miles north and south of the city. Philadel-
phia was threatened, and the Whigs in that city
were almost panic-stricken. Washington wrote,
“No man, I believe, ever had a greater choice
of difficulties and less means to extricate him-
self from them® Congress, charging Washing-
ton with dictatorial powers, fled from Phila-
delphia to Baltimore, while Eastern Pennsyl-
vania and much of New Jersey were overrun
with Tory sympathizers and a riff-raff ready to
follow the flag that was in the ascendency. Dis-
appointed in not meetin%v(;eneral Lee, and

agrined at his capture, Washington disposed
his force of 10,000 men along the west bank of
the Delaware. Four brigades, under Generals
Stirling, Mercer, Stephen and DeFennoy held
the river fords from New Hope to Yardley;
General Ewing occupied Morrisville, opposite
Trenton, and Colonel Cadwalader held Bristol,
10 miles below. Taking advantage of the fact
that the Hessians would celebrate Christmas
with feasting and drinking, Washington pre-
pared to rid West Jersey and Philadelphia of
all danger from Anglo-Hessian occupancy.
Cadwalader was to cross at Bristol and drive
the king’s troops from Burlington County,
Ewing was to take position south of Trenton,
holding Rall's men in check, while Washington
was to cross the river nine miles above Tren-
ton, and by a sudden descent capture or destroy
the Hessian garrison in the village. Only one
part of the plan was made eftective. With
2,400 men and 18 pieces of artillery, Washing-
ton crossed the river, in a northeast storm,
upon the early morning of December 26. Ad-
vancing quietly along the road from a point
now known as Washington’s Crossing, then
called McConkey’s Ferry, General Washington
led his men through sleet and snow and over
frozen ground to a point where the highway
forked. The army separated about four miles
from the village, one division being com-
manded by Washington, the other by General
Sullivan. =~ Both divisions reached Trenton
shortly after sunrise. Immediately confusion
seized the Rall, Von Lossburg and Von Knyp-
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hausen regiments there quartered. Their pickets
were driven back, and the battery of Capt.
Alexander Hamilton, stationed near the pres-
ent Battle Monument, swept one of the three
principal streets. of the town. Rall was
wounded unto death, and finding themselves
caught in a cul-de-sac, the regimental com-
manders surrendered at various points in the
village. No American officer or enlisted man
was killed, and only four were wounded.
The Anglo-Hessian loss was about 20 killed
and 75 wounded. Nine hundred and eighteen
men were captured by Washington, who, dur-
ing the same day, recrossed the river, with
1,000 of his own men reported unfit for duty.
While the battle of Trenton was being fought,
neither Ewing at Morrisville nor Cadwalader at
Bristol was able to co-operate with Washing-
aon, owing to the river being filled with ice
oes.
Two causes may be said to have operated
to secure the defeat of Colonel Rall. One was
the ill-feeling undoubtedly existing between
the Hessians and the Eng ishf and the conse-
quent lack of discipline. Rall, who had early
been warned of Washington’s preparations,
was drunk upon the nignt previous to the bat-
tle and neglected all customary preparations to
meet a foe for whom he had contempt. Wash-
ington immediately took advantage of the electri-
cal effect that the battle produced. He re-
crossed the river from Pennsylvania and upon
2 Jan. 1777 occupied Trenton, with strong out-
posts established nearby at_the villages of Bor-
dentown and Crosswicks. The British generals,
Cornwallis and Grant, with 8,000 Anglo-Hes-
sian troops, advanced toward Trenton from
New Brunswick, 30 miles distant, fighting their
way inch by inch. Through the centre of Tren-
ton passes the Assanpink Creek, then well
wooded and surrounded by marshy soil. Wash-
ington crossed to the south side of the stream,
occupied rising ground, leaving the main part
of Trenton to the king’s troops. Determining
to capture the British stores at New Brunswick,
strike a blow at Colonel Charles Mawhood’s
regiments at Princeton, and in a month regain
partial control of “the Jerseys® over which he
had been pursued, Washington escaped from
Trenton at midnight 3 January. Leaving his
camp fires brightly burning, he marched to the
eastward of Trenton and early in the morning
fell upon Mawhood at Princeton, defeated him,
and made away for winter quarters at Morris-
town. At the battle of Princeton, Gen. Hugh
Mercer, for whom Mercer County is named,
was brutally stabbed and soon died. During
the remainder of the Revolution Trenton was
an important centre. To the village were
brought spoils captured by the Whigs. and dur-
il?lg the British retreat from Philadelphia to
onmouth an attempt was made to divert a
body of Anglo-Hessian troops for the purpose
of raiding the town. Here met the Com-
mittee of Congress that attempted to dispose of
the question of the Pennsylvania-Connecticut
land grants, which at the close of the Revolu-
tion so seriously affected the rights of the set-
tlers in the ﬁ oming Valley. In 1782, 153
inhabitants of Trenton formed an association
to prevent the importation of British goods, and
bring all sellers and purchasers to a realization
“of the dominant Whig spirit. This action was
taken to meet a trade-policy begun by British

merchants, when it was found that for the pur-
pose of conquering the United States the war
was a failure. In June 1783 the Congress of
the Confederation, torn by internal dissensions
and State prejudices, a wandering body, abused,
threatened and insulted, undertook the estab-
lishment of a Federal capital, requesting vari-
ous States to yield to the United States juris-
diction over any district to the extent of 20
miles square and to grant £30,000 in specie for
purchase of lands and erection of Federal build-
ings. Trenton being suggested as a suitable
locgtion, a contest between the South and New
England was precipitated. A compromise was
effected to the end that Congress should meet
alternately in Trenton and Annapolis, a plan
described by Francis Hopkinson as a new
mechanism in government, of a pendulum-like
character. Congress met in Amnnapolis, and a
patriotic Trentonian who died in December
1783, made a bequest of £100 to Congress if
that body would settle itself at Lamberton,
now the southern part of the city. On 1 Nov.
1784 Congress met in Trenton, and an
ordinance was passed to lay out a Federal city
upon either bank of the river and to provide
suitable buildings at a cost of not over $100,000.
Congress adjourned to New York, where it
met 11 Jan, 1785. Ultimately in the autumn of
1785 the South defeated the appropriation
measure, and thus died the plan to make Tren-
ton the capital of the United States.

Before the close of the 18th century, Tren-
ton accorded a reception to President Wash-
ington upon 21 April 1789, while he was on
his way to New York to attend his, the first
inauguration. A triumphal arch was erected
over the Assanpink bridge, while maids and
matrons strewed his way with flowers. The
Federal government was conducted at Tren-
ton during a smallpox epidemic' in Philadel-
phia immediately before the removal of the
public offices to Washington. Upon 25 Nov.
1790, Trenton, after a long contest between
East and West Jersey, was chosen, as a com-
promise, to be the capital of the State, and two
years later received a charter as a city, with
only minor officers authorized to be selected by
a limited electorate. This class legislation,
characteristic of the conservative spirit of
early State legislation, lasted until the adoption
of a State constitution in 1844.

The year 1804 was notable in the history
of Trenton for the opening of a bridge across
the Delaware River, making an all land stage
route from Jersey Cit_i: to Philadelphia, and
the chartering of the Trenton Banking Com-
pany, which, with a bank at Newark, organ-
ized the same year, were the first in the State.
By 1830 Trenton contained about 5,000 in-
habitants. With agitation concerning the de-
velopment of water power, the improvement of
highways, the construction of the Delaware and
Raritan Canal. and the building of lines of rail-
way to unite New York and Philadelphia, the
city entered upon an industrial life. Within 10
years, Trenton had direct communication by land
and water with all of the growing cities of the
Atlantic seaboard, and her manufactures com-
manded national attention. Before 1860, her
potteries and her metal industries had become
well established, although both traced their
origin, by sporadic development, to Revolu-
tionary times. Later came the third of Tren-
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ton's great industries, that of the rubber goods
manufacture. The later history of Trenton
is largely the record of commercial develop-
ment and of steady growth.

Prospective Growth.— Owing to advan-
tageous location upon the lines of great rail-
way systems, its position at the head of tidal
navigation, and the slight resistance offered by
geological conditions, Trenton is destined to
advance rapidly as an industrial centre. The
growth of the city is ‘purely normal, the city
itself meeting all reasonable demands made by
the congesting tendencies of population. An
extensive system of trolley lines, one of which
unites Philadelphia and New York, has given
Trenton a distinctive impulse. Pop. (1900)
73,307; (1910) 96,815; (1918, est.) 110,000.

Biblio r%phy.— Lathrop, J. M, ‘Atlas of
the City ot Trenton and Borough of Princeton’
(Philadelphia 1905) ; Lee, ‘History of Trenton’
(Trenton 1895) ; Raum, J. O., ‘History of the
City of Trenton’> (ib. 1871); Volk, Ernest,
¢Archzology of the Delaware Valley’ (Cam-
bridge, Mass., 1911).

TRENTON, Tenn, city, county-seat of
Gibson County, on the Mobile and Ohio Rail-
road, about 82 miles northeast of Memphis. It
is in a fertile agricultural region in which an
excellent quality of cotton is grown. The chief
manufacturing establishments are cottonseed-oil
mills, cotton compress, a large cotton mill, box
factory, flour mills and foundries. The educa-
tional institutions are the Peabody High School,
Laneview Academy, graded elementary schools
and a library. Pop. 2,402,

TRENTON FALLS, a series_of six beauti-
ful cascades in West éanada Creek, Oneida
County, New York, 15 miles north of Utica.
The cascades appear at intervals as the creek
passes-through a ravine two miles long. The
total descent, in the two miles, is 312 feet.

TRENTON STAGE, that interval of geo-
logic time during which the Trenton strata of
New York and Canada and the equivalent beds
of other regions were laid down. Trenton
strata are typically developed in the Mohawk
Valley in New York State, the type locality
being Trenton Falls on the South Canada Creek
near Utica. The beds are typically limestones
of a dark color and often argillaceous. They
are very fossiliferous, among the common spe-
cies being Rafinesquiva alternata. Plectamba-
sites sericea, Dalmanella testudinaria, Prasopora
tycopordon, Calymmemrenaria, Trinucleus con-
centricus, Araphus gigas, and many others.
The formation is well developed in the valley
of Lake Champlain and in the Upper Saint
Lawrence Valley. In southern and central New
York the formation is buried by several thou-
sand feet of later strata. Where thus buried it
is sometimes a reservoir of gas and oil. In the
Upper Mississippi region it is represented by
the Galena limestone. On the Cincinnati anti-
cline it underlies the typical Cincinnati beds. In
the Hudson Valley it is in part represented by
shales carrying a graptolite fauna with Dicello-
graptus, Cocnograptus and other types. In age
the formation is Middle Ordovician. Sce
PaLzozoic; ORDoOVICIAN; CINCINNATI ANTI-
CLINE, etc.

TREPANG, in zoology, a popular name for
several edible tropical holothurians (q.v.), espe-

cially H. edulis of the Oriental seas. It reaches
two feet in length and when dried forms an
important article of food in China, called by
the French béche de mer. About 35 varieties
are enumerated by traders, but only five or six
have any real commercial value. To prepare
them for the market the viscera are removed,
and the animals boiled for about 20 minutes,
then soaked in fresh water, and afterward
smoked and dried. The curing process occu-
pies about four days, during which the trepang
must be kept very dry, for it readily absorbs
moisture from the atmosphere. The final prod-
uct is an uninviting rubber-like substance, which
is used to prepare a thick soup, much liked in
China and the Philippine Islands. Trepang is
largely prepared by the Chinese in Hawaii and
California from local holothurians, both for
local consumption and for export to China.
Consult Simmonds, ‘Commercial Products of
the Sea,” and similar books.

TREPHINE, tré-fén’ or tré-fin, a surgical
instrument consisting of a cylindrical or crown
saw about one-quarter to one inch in diameter,
with a cross handle like that of a gimlet, and a
centre-pin which, when the instrument is used,
is thrust forward a little beyond the level of the
teeth of the saw so as to secure accurate im-
plantation and prevent sliding. It resembles in
some respects the trepan, and both are used to
remove a circular disc or button of bone from
the skull. This operation is known as trephin-
ing or trepanning, and is resorted to for the

urpose of relieving the brain from pressure or
irritation. It has been employed in simple frac-
tures with signs of compression; in compound
fractures with depression and apparently no
compression; in punctured and gunshot frac-
tures, even without symptoms; in coma, from
meningeal abscess, hemorrhage and tumors; and
in epilepsy and insanity, where lesions could be
definitely localized.

TREPORT, Le, a French town situated at
the mouth of the Bresle River, 45 miles north-
cast of Rouen. It is notable for its 16th cen-
tury tower, the Church of Saint Jacques and
an ancient Renaissance house. Its proximity to
Paris-makes it a popular bathing resort. It has
a good harbor and a canal extending to Eu.
Pop. about 4,000.

TREPOV, Dmitry Feodorovitch, Russian
soldier: b. Saint Petersburg, 1855; d. there,
1906. He cntered the army in 1874 and after
taking part in the Russo-Turkish War retired
in 1 with the rank of colonel. He was
made chief of police of Moscow but was re-
moved in 1905 because of conflicts between the
police and students, only to become Governor-
General of Saint Petersburg and later Assistant
Minister of the Interior with command of the
entire police force of the empire. In the latter
part of 1905 he became commandant of the
Imperial palace where he died.

TRE’R CEIRI, trir cha'ri, the ruins of an
ancient British fortified town situated in the
northwestern part of Wales, six miles south of
Carnarvon. e surrounding fortifications and
substantial stone walls of the Cytian-houses or
huts are still standing. An investigation in
1903 disclosed a number of Celtic bronze and
iron implements and ornaments, specimens of
Celtic pottery, and porcelain beads of Egyptian
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manufacture, which place the date of the fort
at about the 2d century A.D.

TRESCOT, tré&s'kot, William Henry,
American diplomat: b, Charleston, S. C,, 10
Nov. 1822; d. Pendleton, S. C., 4 May 1898. He
was graduated from the College of Charleston
in 1840, studied at Harvard, and was admitted
to the bar in 1843. He was secretary to the
United States legation at London in 1852-53,
assistant secretary of state for South Carolina
in 1857-60, resigning upon the secession of that
State. In 1 he served in the State legis-
lature and after the close of the war was sent
to Washington as the representative of his
State during the Reconstruction period. He
removed to Washington in 1875 and engaged in
law practice there. He was appointed counsel
for the United States before the fishery com-
mission at Halifax, Nova Scotia, in 1877, was
one of the commissioners to revise the treaty
with China in 1880, represented the United States
in reference to her rights on the Isthmus of Pan-
ama in 1881, and in 1882 was commissioner with
General Grant to conclude a commercial treaty
with Mexico. He was subsequently engaged in
the practice of law at Washington. He pub-
lished ‘A Few Thoughts on the Foreign Policy
of the United States> (1849); ‘An American
View of the Eastern Question’ (1854); ¢The
Diplomatic History of the Administrations of
Washington and Adams’ (1857), etc.

TRESGUERRAS, Francisco Eduardo,
Mexican painter, sculptor and architect: b. at
Celaya, 1745; d. 1833. He was educated at San
Carlos Academy in Mexico City and was noted
as a painter and sculptor in his youth. He de-
signed the Church of Our Lady of Carmen at
Celaya, conventual churches at San Miguel de
Allenda, a bridge at La Laja and other struc-
tures. He was widely known also as a poet
and a musician.

TRESHAM, Francis, English courtier:
b. about 1567; d. 1605. He. was imprisoned for
taking part in the Essex rebellion (1601) and
was implicated in other plots including Winter’s
mission to the king of Spain.
prison as the result of his intriguing.

TRESPASS is a legal term applied generally
to any wrongful entry upon the property of an-

other, and also to mild assaults upon the per-.

son, but more especially applied to peaceable,
but unlawful entry upon another’s property for
which there is a remedy by action, for dam-
ages. Any person entersing the house or
grounds of another may be expelled by force, if
such is necessary, but trespass is justifiable
where the intrusion is for a lawful purpose —
as to pay or demand money lawfully due, or to
serve any legal process, and forcible entry may
be made to execute a criminal process. One
who aids and abets the perpetration of a tres-
s is liable with the one committing same,
he straying of one’s cattle on another's prop-
erty has been declared trespass in some juris-
dictions.
trespasser has received notice not to intrude,
and it is malicious, where the intrusion is de-
signed for the purpose of injury, or annoyance.
One in possession of real estate can generally
maintain an_action against one trespassing
against_his rights, and such possession can be
either in person or by tenmant. Trespass may
voL.27 — 4

He died in.

A trespass is deemed wilful when the.

.

be committed on a highway or road by one who
has the use of same against the owner of prop-
erty adjoining it, and aiainst one who may un-
lawfully obstruct such highway or road. Any
unlawful interference with another’s goods or
property is trespass, it not being necessary to
take actual possession of the same; the ing
of one’s goods or property by accident, or error,
constitutes trespass, unless in the event of some
justifiable cause. In many of the jurisdictions
there exists by statute, criminal actions for
trespass, where the same is wanton or malicious.
A trespassey is responsible for the natural con-
sequences of his wrongful or negligent act, but
where no special injury is shown, only nominal

ages, as a rule, can be recovered. Poaching
is a non-legal term applied to trespassin% on the
pr?erty of another for the purposes of killing
and stealing game or fish.

TREU, George D. C., German archzologist:
b. Saint Petersburg, 1843. Educated at the uni-
versities of Dorpat and Berlin, he taught in
the latter university (1882) and took part in
the excavations at lgnpia (1877-81). He pub-
lished ‘Hermes and Praxitiles’ (1878) ; ¢Exca-
vations at Olympia’> (1879-81); and a number
of other works relating to archzological dis-
coveries.

TREVELYAN, tré-vél'yan, Sk Charles
Edward, English statesman: b. Taunton,
Somerset, 2 April 1807; d. London, 19 June,
1 He was educated at the Charterhouse
and Haileybury College, and entered the East
India Company’s Bengal civil service in 1826,
He returned to England in 1838 and in 1840 was
appointed assistant secretary of the treasury.
He was knighted in 1848 for his services durin;
the Irish famine, and later, with Sir Staffor
Northcote and others, was instrumental in
throwing open the civil service to competition.
In 1859 he was appointed governor of Madras
but was recalled in 1860 for having protested
against a new system of taxation imposed in
India. He became Finance Minister in India in
1862, and during his administration introduced
various fiscal reforms and also promoted the ex-
tension of public works. He resigned because
of failing health in 1865, and after his return
to England engaged in numerous charitable en-
terprises. He was created a baronet in 1874.
He wrote ‘Education of the People of Ireland?
(1838) ; ‘The Purchase System in the British
Army’ (1867); ¢Christianity and Hinduism
Contrasted’ (1882).

. TREVELYAN, George Macaulay, English
historian: b. 16 Feb. 1876. He was educated
at Harrow and at Trinity College, Cambridge;
entered the war service (1915~-18) and was
awarded a medal for valor in Italy. His publi-
cations include ‘England in the Age of Wy-
cliffe> (1899); ¢England under the Stuarts’
(1904) ; ‘Garibaldi’s Defense of the Roman Re-
?ubllc’ (1907) ; ‘Garibaldi and the Making of

taly’ (1911); ¢The Life of John Bright’

(1913), etc. )

. TREVELYAN, Sz George Otto, Ena}ish
biographer, historian and politician: b. Rothley
Temple, Leicestershire, 20 July 1838. He was
educated at Harrow and Trinity College, Cam-
bridge, was for several years in the Indian Civil
Service, sat in the House of Commons in 1865-
68 as the representative of Tynemouth in the
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Liberal interest, and in 1868 was returned by
the Hawick or Border Burghs. He was_ap-
pointed a civil lord of the admiralty in Glad-
stone’s administration of 1868, but resigned in
1870 because he disagreed with his colleagues
on the Elementa ducation Bill. He was
prominently identiied with the movement for
the abolition of the purchase of army commis-
sions, and he was a leading advocate of the
electoral reforms effected in 1884-85. In 1880
he accepted the post of parliamentary secretary
to the admiralty, and in 1882, after the murder
of Lord Frederick Cavendish and Mr. Burke,
he went to Ireland as chief secretary to the
lord-lieutenant. In 1884 he entered the cabinet
as chancellor of the Duchy of Lancaster, and
on the formation of Gladstone’s short-lived
ministry in 1886 he accepted office as secretary
of state for Scotland. He resigned less than
two months later because he could not support
the Home Rule policy of the ministry, and in
June of the same year succeeded to the baro-
netcy. He failed to secure re-election as a
Unionist after the dissolution of 1886, but in
1887 he was returned as a Gladstonian Liberal
for the Bridgeton division of Glasgow, a con-
stituency which he represented continuously
from that date till his retirement from political
life early in 1897. In the Liberal government
of 1892-95 he was secretary for Scotland. He
is favorably known as an author by the follow-
ing works: ¢The Competition Wallah’> (1864),
a series of letters on Indian matters reprinted
from Macmillan’s Magazine; ‘Cawnpore’
(1865) ; ‘The Ladies in Parliament, Horace at
the University of Athens, and other Pieces’
(1868) ; ‘Speeches on Army Reform’ (1870);
¢The Life and Letters of Lord Macaulay’
(1876), an admirable biography of his uncle;
(The Early History of Charles James Fox’
(1880) ; ¢The American Revolution’ (4 vols.,
1909), a strongly pan ical work, containing
many interesting side-lights on the statesmen
and soldiers of the period; ¢Interludes in Prose
and Verse’ (1905); ¢George IIl and Charles
Fox? (Vol. I, 1912; Vol. 11, 1914). See Mac-
AULAY, TREVELYAN'S LIFE oOF.

TREVENA, John (ErRNEsT GeorGE HEN-
HAM), English writer: b. about 1873. He led a
wandering life for 20 years on account of ill
health but was a prolific writer. Under his own
name (Henham) he published ‘Menotah: A
Tale of the Canadian Northwest> (1897); ¢‘Bo-
nanza: A Story of the Outside’ (1901); ¢The
Plowshare and the Sword’> (1903) and others.
Under his ?seudonym appeared ¢Furze the
Cruel> (1907); ‘The Dartmoor House that
Jack Built> (1909); ¢Adventures. among Wild
Flowers’ (1914), etc. Consult Cooper, F. T.,
iglozr.;e English Story Tellers> (New York

TREVES, trévz, Sk Frederick, English
surgeon: b. Dorchester, 15 Feb. 1853. He was
educated locally, but developed a talent for
surgery, and in 1881-86 was professor of anat-
omy and pathology in the Royal College of Sur-
geons. He was examiner in surgery at Cam-
bridge University, and during the Boer War
accompanied General Forbes to South Africa
as consulting surgeon, and was with the relief
column at Ladysmith. He held the post of sur-
geon cxtraordinary to Queen Victoria, 1900-01,
and performed the operation for appendicitis on
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King Edward VII, 24 June 1902. He was
created a baron during the coronation season.
He is the author of works on dphysical educa-
tion, surgfry and anatomy, and has also pub-
lished a ¢Tale of a Field Hospital’ (1900).

TREVES, trévz (Fr. trav; Ger. Tues,
trér), Prussia, a town of the Rhine province,
situated on the Moselle, six miles from- the
boundary of Luxemburg and 25 miles northeast
of the city of Luxemburg. Outside of southern
France no city of Europe north of the Alps con-
tains so many and so well preserved remains
from the Roman period as Treves. There are a
large amphitheatre built by Trajan, an old Ro-
man gate, the “Black Gate,® large and magnifi-
cent Roman baths in one of the suburbs, the
picturesque ruins of a palace of the Roman
emperors, an old church, originally a Roman
administrative -building, and several other Ro-
man buildings in the surrounrdings of the city.
Portions of the cathedral and the foundations of
the bridge across the Moselle are also Roman.
The cathedral guards the Holy Mantle, believed
to be the shroud in which Ehrist's body was
wrapped. The provincial museum also has a
rich collection of antiquities. The municipal
library contains over 100,000 volumes. The in-
dustries are very varicd, the most important
being iron foundries, textiles, furniture, tan-
ning, dyeing and joinery. In the neighborhood
are lead and copper mines and gypsum quarries.
Treves is one of the most ancient towns of
central Europe. It was originally the capital of
a Gallic tribe called Treviri. During the 4th
century it was often the residence of the Roman
emperors, ‘and later it became the seat of the
powerful archbishops of Treves, who had tem-
poral sway over a considerable territory. In
1794 the territory came under French control,
and it was made capital of the department of
Sarre. With the fall of Napolcon it passed to
Prussia. Pop. of the commune about 47,000,

TREVET, Nicholas. See TRIVET, NICHOLAS.

TREVILIAN RAID and BATTLE OF
TREVILIAN STATION. On 5 June 1864
General Grant ordered General Sheridan to
take two divisions of cavalry and move into
Charlottesville, destroy the railroad bridge over
the Rivanna near that town, the Central Rail-

.road from that point to Hanover Junction, if

practicable, and then rejoin the army. To
General Hunter, whom it was expected he
would meet at Charlottesville, Sheridan carried
instructions to unite with him and join the
Army of the Potomac. Sheridan started on the
morning of the 7th with Torbert’s and Gregg's
divisions and four batteries of artillery, in all
about 8,000 men. He crossed the Pamunkey at
New Castle Ferry, moved up the north bank O_f
the North Anna, marching by way of Aylett's
and Chilesburg, crossed both branches of the
North Anna on the 10th and at night encamp

a little over three miles northeast of Trevilian
Station on the Central Railroad. He had heard
the day before that General Breckinridge,.with
an infantry division, was moving up the rail-
road to Gordonsville and that the Confederate
cavalry- was marching in the same direction on
the south side of the North Anna to intercept
his own column, and during the night it was
ascertained that it was in his front. General
Lee had heard on the morning of the 8th that

&
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Sheridan was on the march, and ordered Gen.
Wade Hampton, with his own division of cav-
alry, to follow in the direction of Gordonsville,
directing Gen. Fitzhugh Lee, with another di-
vision to follow Hampton as speedily as pos-
sible. Hampton had in the two divisions about
5,000 men and three batteries of artillery. On
the morning of the 9th Hampton marched from
Atlee’s Station of the Virginia Central Rail-
road toward Beaver Dam Station, passed Louisa
Court House on the 10th and encamped that
night in Green Spring Valley, three miles north-
west of Trevilian Station; Fitzhugh Lee near
Louisa Court House, about six miles east of
the station. During the night Hampton learned
where Sheridan had encamped and determined
to attack him at Clayton’s store, about midway
between Trevilian Station and Carpenter’s
Ford of the North Anna. His own division was
to advance by way of the station; Fitzhugh Lee
the direct road from Louisa Court House to

e store. Hampton started early, and by day-
light had reached the station and was moving on
the road to Clayton’s store, with Butler's and
Young’s brigades, Rosser’s brigade advancing
by a road on his left, when Sheridan was en-
countered, having scarcely left his camp, Tor-
bert’s division in advance and about three miles
from the station. There was a sharp skirmish
between the advance parties, and Hampton dis-
mounted his men and formed them in dense
timber across the road. General Custer, with
his brigade, was sent by a wood road on the
left to strike the Louisa Court House road and
move up in Hampton’s rear, passed unnoticed
and unopposed to his assigned position, cap-
tured many of the Confederate led horses and
created much confusion. Sheridan says that as
soon as he heard of this the two remaining
brigades of Torbert’s division were dismounted,
assaulted Hampton’s position, and carried it,
though with severe loss, capturing many pris-
oners and driving Hampton’s men at a run back
on Custer at Trevilian Station, some of them
through Custer’s line, and that Custer began
fighting in all directions, capturing many of
the enemy. Hampton, however, says he was
not driven from position, but that, finding Cus-
. ter in his rear, he withdrew to a new position,
and that Rosser punished Custer severely, driv-
ing him back against Fitzhugh Lee, who was
coming up, recapturing some ambulances,
wagons and three caissons, and taking in addi-
tion four caissons and Custer’s headquarters
wagon. General Gregg attacked Fitzhugh Lee on
the Louisa Court House road, drove him and
pursued until night. Hampton's division fell
back in the direction of Gordonsville and, during
the night, was joined by Fitzhugh Lee, who made
a detour for that purpose. Sheridan encamped
at Trevilian Station. At night Sheridan
learned from some of his 500 prisoners that
Hunter was moving on Lynchburg and that
Breckinridge was at Gordonsville. He, there-
fore, determined to return, as his ammunition
had been much reduced. On the morning of
the 12th Gregg’s division began the destruction
of the railroad toward Louisa Court House and
at 3 p.M. Torbert’s division, reinforced by a
brigade of Gregg’s, went up the Gordonsville
road to secure a by-road leading over Mallory's
Ford of the North Anna, as Sﬁeridan intended
to return by way of Spottsylvania Court House.

Torbert became heavily engaged with Hamp-
ton, the battle continuing until 10 p.M., the
advantage remaining with Hampton. During
the night Sheridan moved back by the route he
had come, recrossing the North Anna at Car-
penter’'s Ford, abandoning some of his very
severely wounded, but carrying 377 with him in
conveyances of every description, and some 370
prisoners. He reached the White House on
the Pamunkey on the 21st, followed by Hamp-
ton, who moved on the south side of the North
Anna. Sheridan’s loss at Trevilian Station on
the 11th and 12th was 102 killed, 470 wounded
and 435 captured or missing. Hampton says
he captured 570 prisoners in the battle and in
pursuit, and that the loss in his own division
was 59 killed, 258 wounded and 295 missing, a
total of 612. The loss in Lee’s division is not
given. Sheridan marched from White House
on the 22d, had a severe engagement with
Hampton at Saint Mary’s Church (q.v.) on the
24th, and on the 25th and 26th crossed the
James River near Bermuda Hundred and re-
;oined General Grant. His entire loss, June
-24, was 150 killed, 738 wounded and 624 cap-
tured or missing. Consult ¢Official Records’
gol. XXXVI); Humphreys, ‘The Virginia

mpaign of 1864-65’; Sheridan’s (Personal
Memoirs’> (Vol. II); The Century Company’s
;%a;t.tles and Leaders of the Civil War> (Vol.

E. A. CarMAN.

TREVISA, tré-vé'sa, John, English writer
and translator: b. Cornwall about the middle of
the 14th century; d. 1412. He was educated
at Queen’s College, Oxford, where he was an
associate of Wyclif's, and on taking holy orders
was appointed vicar of Berkeley, in Gloucester-
shire, and canon of the collegiate church of
Westbury. His chief works are a translation of
Higden’s ¢Polychronicon’ (1837), one of the
earliest specimens of English prose; of Occam’s
¢Dialogue between a Soldier and a Clerk,” and
of ¢Bartholomzus de Proprietatibus Rerum,’
which last, a very mine of rare English words,
stands in the list of proposed reprints of the
Early English Text Society. Caxton said that
Trevisa had also translated the Bible; but his
version, if it ever existed, is not known to be
extant.

TREVISO, Duke of. Sece MortiEr, Ep-
OUARD ADOLPHE CASIMIR JOSEPH.

TREVISO, tri-vé'so, Italy, the capital of
the province of Treviso in Venetia, situated 16
miles north of Venice. Among its interesting
buildings are the cathedral of San Pietro, be-
gun in the 12th century and but recently finished,
the large Gothic church of San Nicolo (1310-
52), the recently restored J)rovincial palace, a
new and fine courthouse and the theatre. There
is an academy of sciences, a seminary and tech-
nical school and at the Borgo Cavour a notable
gallery of paintings and extensive library. The
manufactures include hardware, machinery, pa-
per, silk, woolens, chemicals and pottery; and
there is a lively trade in grain and cattle. The

rovince is 956 square miles_in area and has
ESO inhabitants to the mile. Pop. of the town,
43,597 ; of the province, 524,013.

TREVITHICK, trév/i-thik, Richard, Eng-
lish engineer and inventor: b. Illogan, Corn-
wall, 13 April 1771; d. Dartford, Kent, 22 April




1833. In 1797 he succeeded his father as a
leading engineer in Cornish mining. Among his
first inventions was an improved pump, which
soon came into universal use in deep mining.
He next perfected a high-pressure steam-en-
gine and began to experiment in the construc-
tion of locomotive engines. Passengers were
first conveyed by steam by means of his road
locomotive in 1801, and he soon after success-
fully worked a tramroad locomotive. His ideas
were later taken up and developed by Stephen-
son. He was the first to recognize the
value of iron in shipbuilding and the appli-
cation of steam to agriculture. In 1816 he
went to Peru, where several engines of his
devising were in use in the mines, but the
outbreak of the War of Independence 10
vears later caused him to lose all his prop-
erty there. After some adventures in Central
America, where_he met Robert Stephenson,
he returned to England in 1827. His request
for recognition and reward for his numerous
inventions was disregarded by government, and
during his latter years he was in great poverty.
Consult the biography by his son Francis (1872§.
TREVOR, tré'vor, Sik John, English
statesman: b. 1626; d. London, 28 May 1672.
He entered Parliament in 1646, but attained to
no important position until 1659, when he be-
came a member of Monk's council of state.
Early in the reign of Charles II, however, he
obtained some public employment in France,
and in 1668 was again sent there, this time as
a special envoy to negotiate a treaty. On his
return to England he was knighted and shortly
afterward was appointed secretary of state.
He was reputed to hold non-conformist opin-
ions, yet his position in the government re-
quired him to inquire into and to suppress,
where necessary, sectarian meetings in parts of
the kingdom. In 1671 he was named on the
committee to investigate the petition of Irish
landholders dispossessed by Cromwell.

TRIAD. See HArRMONY.
TRIAD, Hindu. See TRIMURTIL

TRIAL, Legal (from Old French trier, to
try, to choose), the examination and deter-
mination of the issues between two parties
by a judge with a jury, a judge without a jury
or by a referee appointed by a court for the
urpose, in either civil or criminal proceedings.
he trial is that part of a legal action which
consists of the court’s investigation of the issues
in dispute after the arraignment and hearing
of the pleas. In a criminal case should the
defendant plead guilty there is no trial, sen-
tence being pronounced in the same manner as
if the trial had been held and concluded. The
trial embraces the opening of the case by the
plaintiff’s attorney with a concise statement of
the cause of action, the examination of wit-
nesses and evidence and the cross-examination
of the witnesses by the counsel for the defense,
if desired. The defendant’s counsel in turn
produces his witnesses, who may be cross-ex-
amined by the plaintiff’s attorney. The de-
fendant’s attorney then argues his case and
the plaintiff's argument closes the case, and, in
civil cases, the trial. In criminal cases the trial
includes the judge’s charge to the jury and the
rendering of the verdict, but does not include
the sentence imposed by the judge, nor a hear-

TREVOR — TRIASSIC

ing on appeal. See IsSUE; JUDGMENT; Jury;
SuMMARY ; VERDICT.

TRIAL BALANCE. See BOOKKEEPING.

TRIAL BY BATTLE. See BatrLg, TRIAL
BY; CoMBAT; ORDEAL.

TRIANGLE, a figure with three straight
sides; a plane figure bounded by three right
lines. A spherical triangle is a portion of a
spherical surface cut out by three planes which
meet at the centre of the sphere and whose
sides are each less than a semi-circle of the
sphere. It may be equilateral, isosceles, etc.
When a plane figure is formed by three arcs of
circles intersecting two by two in three angles,
it is a circular trigngle. An equilateral triangle,
having equal sides, is also always equiangular.
An isosceles triangle, having two equal sides,
has also two equal angles. An oblique triangle
is one whose angles are all less than 90 degrees.
See TRIGONOMETRY.

TRIANGLE, -a musical instrument. See
ORCHESTRA, THB, AND ORCHESTRAL INSTRU-
MENTS.

TRIANGLE. An instrument of hard
rubber or similat material used for drawing
lines at angles to a “T” square. The two
forms commonly in use have right anglcs and
an acute angle of 45°, or of 30°, or 60°.

TRIANGLE OF FORCES. Sce MECHAN-
ICS.

. TRIANGLE SPIDER. An insect common
in the eastern United States, belonging to the
Uloboride and called the Hyptiotes cavatus. It
makes a web consisting of four radiating lines
with a series of double cross lines and from the
apex of the triangle a strong line extends to
the supporting twig so that by jarring this it
loosens the whole net, thus entangling insects
in the cross threads.

TRIANGULATION.
GEODESY.

TRIANON, Le Grand, le grin tré-i non,
Versailles, France, a one-storied palace of con-
siderable extent, formerly a private residence
of the French sovereigns, and originally built
for Madame de Maintenon by Louis XIV. The
palace is visited for its historic interest; its '
numerous apartments retain much of the orig-
inal furniture and contain several fine modern
works of art. It is called the Grand or Great
Trianon to distinguish it from the Petit
Trianon.

TRIARTHRUS (triple jointed). An Ord-
dovician trilobite having a depressed carapace of
elongated oval outline, the middle third of
which is occupied by the broad axis. The best
known species is the Triarthrus becki of the
Utica shales.

TRIASSIC, the oldest period of the Meso-
zoic era and the system of rocks then formed,
so named from its threefold division in Ger-
many, as follows: Transition or Rhatic, Upper
Trias or Keuper, Middle Trias or Muschelkalk,
Lower Trias or Bunter Sandstein. Of these
divisions, the middle one alone is marine, and
characterized by marine fossils. The Keuper
consists of non-marine sandstones, marls and
clays, often with coal seams. The Bunter con-
sists of mottled red and green sandstones,
marls and conglomerates with occasional beds

See SURVEYING;
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of dolomite, rock salt and gypsum. The typical

marine Triassic series of beds is found in the.

Alps, Himalayas and Siberia. The Triassic is
preceded by Carboniferous and followed by
Jurassic. In various portions of California and
other western States sections are obtained which
cover each a greater or smaller interval of the
entire Triassic column. Altogether the entire
interval- is pretty well covered by the various
local sections, so that western North America
furnishes a nearly complete series of marine
Triassic strata. In other regions of North
America the Triassic strata are chiefly non-
marine. Such is the condition in the interior
and such is the character of the Newark sys-
tem of eastern North America (Nova Scotia,
Connecticut Valley, New York, New Jersey
and Pennsylvania to Virginia region and the
isolated patches in Virginia and the Carolinas).
In Europe the Triassic is often called the *New
Red” sandstone, in distinction from the “Old
Red® sandstone of the Devonian system. This
name is little used in the United States.

In portions of the United States the rocks
of this period are hardly separable from those
of the Jurassic, so that they are frequently
known to American paleontologists as “Jura-
trias.” They are represented by various forma-
tions along the northern Atlantic Coast; and in
this age were erupted the trap overflows whose
remains are the Palisades of the Hudson, East
and West Rocks, at New Haven, and other sim-
ilar outcrops in Connecticut. In the interior
the terrestrial red beds in the foot-hills of the
Rocky Mountains are in part Permian, in part
Triassic; and there are extensive marine Jura-
trias formations on the Pacific Coast, which
was _the only part of the United States to be ex-
tensively submerged during the period. Triassic
strata are known over large areas in various
parts of the Old World; and in all countries
yield some of the best building stones and
grits. The famous “Brownstones” of New Eng-
land and New Jersey are of this age.

The life of the period is not greatly different

from that of the Carboniferous, especially in-

the vegetation, as cycads, tree-ferns, etc., re-
mained prominent. (See PALEOBOTANY).
Fishes abounded. Reptiles multiplied on land,
particularly the bipedal carnivorous Dinosaurs
(terrible reptiles), which reached 40 feet in
length, and were the animals that made the so-
called *bird-tracks” of the Connecticut Valley.
Marine forms also began to develop, such as
mosasaurs, plesiosaurs and their relatives in
all parts of the world. The most important and
characteristic creatures of the time, however,
were amphibians, especially of the Stegocephal-
ian type. Compare Jurassic. See GeoLocy, and
the authorities there cited. Also NEewark
Series; NEw Rep SANDSTONE.

TRIBE, an aggregation of families of.

similar descent, united under a common leader-
ship, and forming part of a nation, as in the
case of the Roman tribes, or a small nation in
itself, as the Sioux or the Cherokee nation of
Indians. The tribe was undoubtedly the first
step in social organization from the independent
family — the human male and female living
with their offspring apart from others of their
kind, in cave or woods. The tribe was retained
in political organizations even of an advanced
stage, such as Athens and Rome. It was and

is to this day the only form of organization
among uncivilized races and it is retained by
some of the civilized, such as the Highlanders
of Scotland. The tribal system, while in itself
a signal advance from the independent family,
has generally been found an obstacle to social
and political progress when brought into con-
tact and rivalry with’ higher political develop-
ment. The progress of Scotland was undoubt-
edly retarded by the tribal or clan system
among the Highlanders and has been wonder-
fully rapid since the clans were virtually sup-
pressed as political entities by the British gov-
ernment in the 18th century. The internal his-
tory of Russia has been largely a struggle of
imperial and centralizing against tribal in-
fluences. The Indian tribes of America are
slowly but surely becoming merged in the gen-
eral population,

TRIBES, The Lost Ten. See Lost TEN
TriBes, THE.

TRIBUNE, the designation of certain
oman officials, civil and military, with varyin

rank and power. The title is plainly derive
from the tribes which the tribunes represented
and the early tribunes were no doubt com-
manders of the horse and foot furnished to the
Roman army by the original tribes. The num-
ber of these military tribunes wds increased
with the number of the tribes; the kings, it is
assumed, alt)gomtmg them while the monarchy
lasted, and the consuls succeeding to that power.
As the division between patricians and plebeians
grew wider the popular assembly became
jealous of the consuls and demanded and ob-
tained a voice in the appointment of military
tribunes, the tribunes nominated by the popular
body ranking as magistrates of the Roman
people, as well as military officers. One of the
tribunes, known as the tribunus @rarius, was
the paymaster of the troops.

Far s_ugerior to the military tribunes and
armed with a power of veto which made them
superior even to the consuls, when it came to
an issue of authority, were the “tribunes of the
commons,” created as the result of a long
struggle between patricians and plebeians. In
94 B.c. the commons seceded, and took refuge
on the Sacred Mount and bound themselves to
stand by each other until the patricians should
consent to the appointment of two officers to
protect the plebeians in their rights. The
patricians agreed to the demand and the tri-
bunes of the people, who figured so prominent!
in the subsequent history of Rome, were created.
Their powers increased enormously in the later
years of the republic and were ultimately ab-
sorbed by the emperors. Consult Botsford,
G. W, ‘The Roman Assemblies’ (New York
1909) ; Abbott, F. F., ‘History and Description
of Roman Political Institutions”> (Boston 1911).
See RoME. ’

TRIBUNE. An architectural term used to
describe that portion of a structure from which
an audience is addressed. The term is applied
especnal?r to the desk from which a legislator
may address the French Chamber of Deputies
or the Senate. It is also used to designate the
apse of a church or a balcony or gallery for
musicians.

TRIBUTE, a sum of money or other
property paid by one person or state, at definite
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intervals, to another person or state, as acknowl-
edgment of submission or to secure protection
or guarantee peace. The custom of giving
tribute arose in very early days and was com-
mon among the Greeks and Romans. Later it
appeared in England and elsewhere under the
feudal system, at which time the term was not
clearly differentiated from taxes and rent.
Sometimes the right to levy tribute is given by
treaty between two states. It may be in the
form of a contribution raised by a sovereign to
defray the expenses of the nation.

TRICERATOPS, a gigantic armored dino-
saur found fossil in the l%per Cretaceous rocks
of Wyoming. It was larger than a modern
rhinoceros and had three great horns, two over
the eyes, the other on the proboscis. The skull
was phenomenal, a specimen measuring six
feet by five, roughly triangular and broad at
the rear. The heavy legs ended in three-toed
feet. Though frightful of aspect, this great
creature, normally 25 feet in length, was a
vegetarian, with a most minute brain. See
DINOSAURIA.

TRICHECHIDZ. See PINNIPEDIA.

TRICHIASIS, an inversion of hairs about
an orifice of the body, especially of the eye-
lashes. The inverted lashes irritate the ball of
the eye and may cause ulceration and opacity
of the cornea. Treatment consists in removal
of the offending eyelashes and, when necessary,
operative measures to correct the faulty position
of the lids. The term trichiasis is also applied
to hair-like filaments in the urine, the result of
disease of the kidneys or bladder; to a matting
and interlacing of hair (Trichiasis coacta) and
to knotty swellings in the female breasts (Tri-
chiasis lactea) from an accumulation and arrest
of milk in the milk-ducts.

TRICHINA, a small nematode parasitic in
the rat, pig, and man which is the cause of a
much dreaded disease termed trichinosis or
trichiniasis. The scientific name of the parasite
is properly Trichinella spiralis and it is believed

to have been originally a rat parasite from -

which host it went over into the hog and from
that to man. Two stages are distinguished:
(a) Muscle trichina, the immature form, en-
cysted and inactive, and (b) intestinal trichina,
the adult form, free and ultimately sexually
mature. The species is highly specialized for
the parasitic existence and the entire life his-
tory is passed within some host. The encysted
trichina in muscle tissue if brought living into
the stomach of some flesh-eater is set free by
the digestion of the cyst. It passes into the
intestine and within two and one-half days
rcaches sexual maturity. After pairing the
‘male dies and the female grows greatly in size.
The species is ovo-viviparous, and the first
young are produced in about one week from
the date of infection. Before giving birth to
any, however, the female bores her way into
an intestinal villus and lying with the genital
pore in a lacteal vessel, pours out all the
voung into the lymph fluid. They are carried
into the musculature and permeate muscle
fibres which undergo granular degeneration,
while a cyst is formed about each by an in-
filtration of round cells. Eighteen days are
demanded to complete the process, and the
young trichina coiled within the cyst is ready

for transfer to another host; but it may wait

.even years before this transfer is effected.

Meanwhile there is laid down in and around
the cyst calcareous material which gradually
encroaches upon and ultimately involves the
entire capsule, transforming it to a granule of
lime in the muscle. The original discovery of
the trichina was made in a dissecting room in
London by Dr. Paget who noticed that minute
granules in the muscle dulled the edge of the
scalpel, and on investigation found the para-
site. The cyst may undergo fatty degeneration
rather than calcareous. While very resistant
against smoking, pickling and even decom-
position of the meat, the trichina is readily
killed by cooking, so that no danger attaches
to the consumption of well-done pork. Pro-
longed cooking is necessary to bring the centre
of large pieces of meat to the proper tem-
perature. Epidemics of trichinosis were very
frequent in the last century, especially in Ger-
many where the consumption of smoked but
uncooked ham is general. By a system of
rigid meat inspection, carried out at large ex-
pense, the cases of the disease have been very
greatly reduced in Germany. Epidemics have
been rare in other countries, though, as will
appear later, errors in diagnosis are easy if the
disease is not suspected.

Symptoms.— The disease manifests three
stages: (a) Intestinal irritation during the
growth of the adult trichinz; (b) myositis with
rheumatic pains and fever due to the invasion
of the muscles by the larve, and (c) period of
subsidence corresponding to the encystment of
the worms. The severity of the symptoms de-
pends evidently on the individual but primarily
on the number of encysted trichinz that were
ingested. Violent symptoms in the first stage
have been mistaken for dysentery or cholera,
and in the second for rheumatism, while con-
fusion with typhoid is very common. The ex-
amination of a fragment of excised muscle will
afford positive evidence of trichinz if present.

Henry B. Warp,
Professor of Zoology, University of Illinoss.

TRICHINIASIS. See TRICHINA.

TRICHINOPOLI, trich-in-6p’6-li, or
TRICHINOPOLY, India, a town in the prov-
ince of Madras, situated at a railroad junction,
on the South Indian Railroad, 190 miles south
by west of Madras, on the right bank of the
Kaveri River. It is defended by a fortress
built on a steep rock, 275 feet high. The
rock is crowned by a large pagoda, and an-
other temple carved out of one side of it. It
was under native government previous to 1801,
when the British acquired control. The town
manufactures cutlery, saddlery and jewelry.
Pop. 123,512.

TRICHINOSIS. See TRICHINA,

TRICHOME (from a Greek word mean-
ing “growth of hair»), the hair-like outgrowth
from the surface of some plants. These may
be either uni- or multi-cellular, and if they
have flattened expansions at the top are called
scales. Glandular hairs secrete various sub-
stances which may be either liquid or solid.
Root hairs greatly increase the surface for the
intake of water and play an important part in
this respect. The trichome are used extensively
by systematists in describing plants.
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TRICHOPTERA. See CAppis-rry.

TRICLINIC SYSTEM. See CRrYSTAL-
LOGRAPHY. .

TRICLINIUM, among the Romans the
-dining-room where guests were received, fur-
nished with three couches, which occupied
three sides of the dinner table, the fourth side
being left open for the free ingress and egress
of servants. On these couches, which also re-
ceived the name of triclinium, the guests re-
clined at dinner or supper. Each couch usually
accommodated three persons.

TRICOLOR (French tricolor), term ap-
plied to a flag having three colors, usually re-
stricted to flags which have the colors in equal

masses. See FLAGS oF FOREIGN NATIONS.
TRICOPHYTON. See Bareer’s ItcH;
RiNGWORM.

TRICYCLE. See BicycLE

TRIDENTINE CREED, the profession
of the Tridentine faith, published by Pope Pius
1V, in 1564. It originally consisted of the Nicene
creed, with a summary of the Tridentine defini-
tions, to which is now added a profession of
belief in the decrees of the Vatican Council.
See TRENT, COUNCIL OF.

TRIDYMITE, a mineral occurring in small,
hexagonal tabularcrystals in trachyte and other
volcanic rocks. Chemically it is pure silica and
therefore identical with quartz, from which it
differs in its form and lower specific gravity,
2.3. It was first found in Mexico in 1868, but
has since been recognized in many localities in
Europe, New Zealand, Iceland and the United
States. Probably the finest specimens come
from Euganean Hills, northern Italy. Its name
refers to its frequent occurrence in “three-fold®
twin crystals, or trillings.

TRIENNIAL ACT, the name commonly
given to the Act of Parliament 16 Charles
[I, %for the assembling and holding of Parlia-
ments once in three years at least.® This act
was confirmed after the Revolution of 1688,
by 6 William: and Mary, cap. ii. The Septenmial
Act I George I, cap. xxxviii, passed 7 May
1716, empowered Parliaments to sit for seven
years. is Act, again, was replaced by the
Parliament Act of 1911, which reduced the life
of a Parliament to five years.

TRIER. See TrEVEs.

TRIEST, tré-ést’ (Italian TRIESTE, the an-
cient Terces1EUM), Italy, one of the principal
scaports of the kingdom, situated between
Gorz and Istria in the Coastland, and at the
head of the Gulf of Triest, the extreme
upper portion of the Adriatic Sea. The
city rises from the water in an amphithea-
tre formed by the sloping escarpment of
the Karst plateau. The old town has nar-
row and crooked streects, but in the newer
portions, surrounding it on nearly all sides, the
streets are broad and regular, with numerous
open squares, ornamented with fountains and
monuments. The cathedral of San Giusto
stands on an eminence on the site of an old
Roman temple. Other notable buildings are the
magnificent city hall, the old exchange, the fine
building of the Austrian Lloyd, the elegant
palace of Revoltella, now a municipal museum,
and the large Teatro Politeama. There are
also remains of a Roman theatre and aqueduct.
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The principal educational institutions are the
commercial and nautical academy, with an ob-
servatory, two German and two Italian high
schools, a military academy, a public library
and archzological museum. The manufactures
include soap, candles, confectionery, playing
cards and saddlery, and there are breweries,
iron foundries, large petroleum refineries, ma-
chine shops, ail and lineoleum factories and ship-
yards. Of the 17 Austrian diets, that of Triest
1s the sixth in membership. The city is chiefly
important for its commerce. During the last
decade of the century, however, the progress
was not so rapid, owm% to keen competition,
and to the fact that Triest ceased to be a
free port in 1891, after having been so for
nearly two centuries. A great extcnsion of the
harbor was undertaken about 1905, and com-
pleted shortly before the war. There was also
much activity in railroad building. Triest has
great shipyards and was the headquarters of the
reat Austrian Lloyd Steamship Company.
n 1914 10,686 vessels of 3,871,346 tons were
entered and 14,186 vessels of 5,475,445 tons
cleared from this port. The principal articles
of export are sugar, wool and woolen goods,
paper, timber and coal, clothing, metal ware,
instruments and watches and glassware. The
chief imports are cotton, coffee, fruits and
vegetables, hides and animal products, oil, flax
and tobacco. Pop. of the city 170,000; of the
province about 246,500. About 75 per cent of
the people are Italians. It was under Austrian
control from 1388 until the end of the World
War in 1918, when it passed to Italy.

TRIFOLIUM. See CLOVER.

TRIFORIUM, in Gothic architecture, a
gallery or arcade with a triple-arched front,
above the arches of the nave and below the
clearstory. While the triforium was named
from its three arches, similar galleries were
built and carried the name improperly, having
two or four arches.

TRIGGER-FISH, one of the fishes of the
plectognath family, Bakstide, in which when
the dorsal fin is erected the first ray, which is
very thick and strong, holds its elevated position
so firmly that it cannot be pressed down; but
if the second ray be depressed the first im-
mediately falls down like the hammer of a gun
when the trigger is pulled. The 8 or 10 genera
and about 100 species are all inhabitants of
warm seas. A single species (B. carolinensis)
of the typical genus Balistes occasionally
wanders northward on the Atlantic Coast as
far as Cape Cod. It is a rather handsome fish,
with the body enclosed in a heavy armor of
scales and has threce stout dorsal spincs. The
fool-fishes or file-fishes (q.v.), so called on ac-
count of their large, expressionless, staring
eyes and rough prickly skins, are closely re-
lated. In West Indian waters are many rep-
resentatives of these and other genera and
especially of Balistes.

“TRIGGS, Oscar Lovell, American educa-
tor: b. Greenwood, Ill, 2 Oct. 1865. He was
graduated from the University of Minnesota
in 1889, studied at the universities of Oxford
and Berlin in 1890 and was teacher of English
in the University of Chicago 1892-1903. He
was editor of Lydgate’s ¢Assembly of Gods>

" (1895) ; coeditor of ‘Complete Works of Walt
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Whitman’ (10 vols., 1902), etc., and has written
(Browning and Whitman; a Study in De-
mocracy’ (1893) ; ‘Chapters in the History of
the Arts and Crafts Movement? (1903), etc.

TRIGLIDZ, a family of acanthopterygian
fishes, deriva its name from Trigla, its tfypical
genus, and related to the Cottide. This amily
is noted for having cheeks covered with bony
plates and the head armed with spines and for
membranous appendages; the eyes are set high
in the head; one of the suborbitals is very
large; the jaw is protracted; there are two
dorsal fins, the rays of the first spinous; the
first rays of the other fins, except the caudal,
are often of the same structure, while all the

ns are greatly developed. The family may be
divided into six sub-families: (1) Genus
Dactyloptera, in the species of which genus the
pectoral fins are of sufficient length to enable
the fish to support itself in the air for a short
time. There are two species, D. volitans and
D. orientalis; (2) Genus Trigla, typified by T.
cuculus, T. hirundo, T. lyra, T. gurnadus, the
American species, Prinotus Carolinus, P.
tribulus, P. punctatus, etc.; (3) Genus Cottuso
including C. gobto, C. scorpius, C. bubalis, C.
uadricornis, C. Virginianus, C. enus,
ttchillis, etc.; (4) Genus Aspidophorus, to
which belongs the armed bull-head, A. Euro-

ﬁeu:, noted for being completely covered with -

orny scales; (5) Genus Sebastes, the spines of
its main specie, S. Norvegicus, being used in
Greenland for needles; (6) Genus Gasterosteus,
which includes the Sticklebacks, the most prom-
inent of which are G. trachurus, G. spinachia,
G. biaculeatus, G. neoboracencis, G. quadracus
and G. occidentalis.

TRIGLYPH, sn architecture, ornaments re-
peated” at equal intervals in the Doric frieze.
Each triglyph consists of two enmtire gutters or
channels cut to a right angle, called glyphs, and

‘separated by their interstices, called femora,

from each other, as well as from two other
half-channels that are formed at the sides.

TRIGONIA (from a Greek word meaning
“triangular®), is one of the most important
types of the lamellibranchs in the Mesozoic
seas. The trizoma became most abundant in
the middle and upper Jura and the middle
Cretaceous but has declined until it now is rep-
presented by but five species living in Australian
waters, Consult Lycett, John, ‘A Monograph
of the British Fossil Trigonias’ (London
1872-79).

TRIGONOMETRY, invented to meet the
needs of astronomy, was for centuries (see
TRIGONOMETRY, HISTORY OF THE ELEMENTS 012
but a useful art. At length it was advanced,
chiefly by the Swiss mathematician, Leonard
Euler, to the dignity of a science. At present,
as both an art and a science, it has most inti-
mate connections with nearly every branch of
mathematics pure and applied. The aim of this
article is to give briefly an intelligible account
of the subject with some regard to both its
practical and its theoretic aspects.

PLANE TRIGONOMETRY.
Conventions and Definitions.— Any two
perpendicular lines, as X'0OX and YOY’, divide
the unbounded plane into four congruent por-
tions, called quadrants, which hang together

about the origin O and of which XO0Y. YOX’',
X'0Y’ and Y'OX, taken in order, are known
respectively as the Ist, 2d, 3d and 4th.

Y

Fie. 1.

The amount .of turning (about O and in the
plane) of a half-line, as OX, which will bring

‘it to coincide with another half-line, as OP, is

called the anmgle between them. The angle is
regarded posstive or megative according as the
turning is counter-clockwise or clockwise. If a
half-line turn quite round, so as to coincide with
its initial position, it is said to *urn through
or to g;nerate a whole, or round, angle, or peri-
gon. The umit-angle used in practical com-
putation is the 360th part of the whole angle
and is named degree. The umit-angle employed
in theoretic investigation is the angle generated
by the turning of a half-line, as OP, till one of
its points, as P, describes a circle arc equal in
length to the segment OP. This unit-angle is
named radian, being subtended by an arc equal
to its radius. Either unit is readily expressible
in terms of the other. Thus the whole angle,
or 360°, being equal to 27 radians, where 7 is
the ratio of the circumference to the
diameter of a circle (see GEOMETRY, ELE-
MENTARY;  GEOMETRY, PURe ProjEcTIVE),
it is seen that 1 radian = 57.3° (approximately),

= radians = 180°, :-; =90°, 'ar =45° etc. From

the definition of angle, it is clear that an angle
may exceed 27. Suppose, for example, that OX
generates an angle a (Fig. 1) and then turns
through 27; it will thus have generated the
angle @ 4 27. The half-lines bounding an angle
are called its beginning and end. Except when
otherwise stated or unmistakably implied, all
angles will be thought as beginning at OX,
orsgin of angles.

‘0X and YOY' are named co-ordinate
axes (see GEOMETRY, CARTESIAN) ; the former,
the axis of abscisse, or X-axis; the latter, the
axis of ordinates, or Y-axis. Distances on or
parallel to the X-axis are considered positive if
measured rightward, negative if leftward, dis-
tances on or parallel to the Y-axis are positive
if measured upward, negative if downward.
Accordingly, to each point in the plane (Fig.
1) corresponds a unique pair of numbers, its
abscissa and ordinate, its # and y, and con-
versely. *

Definitions of the Trigonometric Func-
tions.— On OP, making any angle a with OX,
take any point P. Complete the figure as indi-
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cated, denoting the lengths, of OF, FP and OP

x, y and r respectively. Plainly the values
of r, y and r vary with the position of P on
OP, but, and this is important, by the laws of
similar triangles, their ratios do not. These
ratios do vary, however, and this, too, is im-~
portant to note, with the value or size of the
anglea. Because of this reciprocal dependence
of the ratios on @ and of a on the ratios, the
latter are called functions of a, and conversely.
Because of their importance, the ratios, or
trigonometric functions of the angle have re-
ceived names and symbols, as follows:

?'- =sine of a =sin a,
r
y = cosecant of a =cosec a,

x .
5 =cosine of a =cos a,

r
;-secant of a=sec a,

g— =tangent of a=tan a,

;. =cotangent of a =cot a.

These equations serve (o define sin a and
cos a for all finite values of a. For any one of
the other functions the denominator of the
defining ratio becomes zero for certain values
of e. Division by zero, being meaningless, is
inadmissible. For such values of a, therefore,
these functions are not defined. Thus, e.g., the
tan is not defined for a=90°, It is indeed cus-
tomary to write tan 90° = %, but this is merely
short for saying that, as & approaches 90°,
tat; @ increases beyond every assignable (finite)
value.

Range of Variation and Periodicity.— It is
readily seen that, if ¢ (Fig. 1) increase or de-
crease by 2=, then x, y and r regain their initial
values. Hence sin (6 + 2n#7) =sin q, n bei
any positive or negative integer. Similarly for
the other functions. Hence the functions are
periodic, having the period 27. It is to be
noted, however, that an increase or decrease of
a by = alone merely reverses x y in sign,
their ratios remaining the same. Accordingly
the period of tan and cot is 7. The periodicity
of the trigonometric tunctions, it is, that gives
them their great value in Analysis. Each func-
tion assumes all the values of its range as a@
varies through the period of the function. As
a varies continuously from 0 to 27, sin a
changes continuously, increasing from 0 for

a=0to 1l for a= ’-;, then decreasing to 0 for
a=m, then changing sign and decreasing (alge-
braically) to — 1 fora= “}2’: then increasing to

0 for a=2n. Meanwhile cos @ runs continu-
ously through the same circuit of values, though
in different order, beginning and ending with 1,

andchangingsignata=f- and 3—-” Hence sin
2 2

and cos are restricted to the values 1,—1 and
intermediate values. Not so the other func-
tions, however. Both tan and cot assume all
finite real values, and also vary continuously
with & except for those angle values for which,
as noted, the definitions fail. For any such
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value, the function is said to be discontinuous.
For example, as a increases through 90°, tan e
leaps from being great at will and positive to
being great at will and negative. The sec and
the cosec each assumes every finite real value
except those between 1 and — 1.

Geometric Depiction.— The above indicated
courses of variation of the trigonometric func-
tions may be. readily represented graphically,
namely, by the so-called curves of sine, cosine,
tangent, etc. These are found by the familiar
method of analytical geometry (see GEOMETRY,
CartesiaN) for plotting the graph of a func-
tion of a real variable. A convenient unit of
length is chosen to represent the radian, or unit-
angle. Angle values are then laid off on the

Sine Corve

FiG. 2.

X-axis and corresponding function values
parallel to the axis of Y. A sufficient number
of points being thus determined, a smooth curve,
called the graph of the function, is drawn
through them. The curve in Fig. 2 is part of
the sine curve, or sinusoid. The -undulations
extend rightward and leftward (for negative
angles) indefinitely. The curve of cosines is
identical in form with the sinusoid and may be
obtained in position from the latter by trans-

lating it as a rigid figure leftward through -’21

units of length. For graphs of the remaining
functions, the reader is referred to recent text-
books of trigonometry and analytical geometry.
Al the graphs in question are transcendental
curves (see Curvks, HicHEx PLANE; CALcu-
Lus), being intersected by any straight line of
the plane in an infinite set of points, real or
imaginary.

Functions of Negative Angles.— By refer-
ence to Fig. 1 and their definitions, it is im-
mediately seen that the functions of ¢ and the
corresponding functions of —a are equal in
value but excepting cos and sec, reversed in
sign. Thus, symbolically, sin @ = — sin (—a),
cos a =cos (—a). Accordingly, cos and sec
are called even, while the others are called odd,
functions of the angle, in obvious analogy with
the behavior of signs in case of powers of
positive and negative quantities.

Complements, Supplements, Explements.
—Two angles are called explements, supplements
or complements, of each other, according as

their sum is 27, 7 or % Any pair of explements

are representable by the symbols * 4+ a and
m—a; any two supplements by -;:— + a and
w T

7 — 9 any two complements by 3 + ¢ and
T —a. The query is natural: how are the

values of a function of two explements, or two
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supplements, or two complements, related? By
reference to Fig. 3, it is plain that sin (7 + a)
— —sin (T —a) and that cos (T + a) = ocos
(r—a), since y=—9y', r=42" and r=7r";
hence: sines of explements are equal in value
and opposite in sign; cosines of explements are
equal. In like manner may be detected all the
relationships in question, tabulated below :

A Table of Critical Values. — Certain
critical values of the angle occur so fre.
quently alike in theory and in practice that
it seems desirable to tabulate the cor-
responding function values. The latter
may be readily found from the function
definitions by help of Fig. 1 and the three
accompanying tables. Other angle values of

Fic. 3. PFiG. 4.

Explements, Fig. 3. Supplements, Fig. 4. Complements, Pig. S.
sin(z+a)= —sin (zr—a), . [n . (= . (= b3 )
cos (x + a) = cos (r—a), sm(’—+a) = sm(—-—a), sin —+a) = cos(:—a ’
tan (x+a) = —tan (z—a), cos( +a) - —COS —a) a) = sin —a)
cot (t+a)= —cot (x—a), ' !
sec (n+a) = sec (r —a), - - )

cosec (r + a) = —cosec (x —a); tan —tan{~—a), a) cot a),
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Note that in Fig. 4, r=7¢, y=9y', s =— 2}
that in Fig. 5, OP=OP'=r=1+', and that,
from the laws of equality among triangles,
r=4", 2’=y. Note, too, that in any of the
tables, the sine and cosine relations determine
the others, as should be so, since tan and cot
are the ratios, while cosec and sec are respec-
tively the reciprocals, of sin and cos. The
mentioned determination is but a special mani-
festation of the

Interdependence of the Functions.— There
is in trigonometry only a single fundamental or
characteristic notion, as, say, that of sine—a
fact that accounts for the proverbial high de-
gree of plasticity or malleability of the subject
matter. Any one of the six {unctions is de-
rivable from, and expressible i terms of, each
of the others. Of such interdependence the
definitions themselves of the functions afford
illustration. At the same time they furnish
the clue to its explicit determination. Thus,
squaring and adding corresponding members of
the defining equations of sin and cos, and noting
that ¥+ y’= ', one finds the fundamental rela-
tion: sina ~+cosa =1, whence sin a =
*+ V1 — cos?a, andcos @ ==+ V/ 1 sin?e; from
which, if either sin @ or cos a be known, the
other may be found. In any of the better recent
textbooks of trigonometry may be found a
readily constructible table expressing each func-
tion in terms of each of the remaining ones.
The theory of the six trigonometric functions
is ultimately the doctrine of a single one of
them.
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notably frequent occurrence are 30°, or 3 and

60°, or ’:—.:- To find the value of sin 30°, observe,
Fig. 1, that, if a= 30°, y is the half-chord of 60°,
ie, y= %; whence sin 30°=4. From this, by
means of the relation, cos @ = \/ 1—sinia, it is
seen that cos 30° = 4V 3; from this last, since
cos (; +a )sin = G — a) ,sin 60° =4 V 3; and,
Thence, by definitions
and foregoing formul®, tan 30°= cot 60°= \17.3,
tan 60° = cot 30° V 3; sec 30° = coseco 60° =
-2—:, sec 60° = coseco 30° = 2.

V3
by means of relationships to be subsequently given,

similarly, sin 30° =}.

Analogously and
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function values corresponding to many other
angles, as well as solutions of the inverse prob-
lem, admit of explicit determination. Such
methods are, however, in general, inconvenient,
and, in proﬁlems of computation, the deter-
minations in question are, as a rule, effected by
gnelans of logarithmic tables. See ALEGBRA, and
elow.

The Laws of Sine, Cosine and Tangent.—
Such may be named the three famous formulz,
now to be presented, that serve for the solution
of any triangle, i.e., for the explicit determina-
tion of the remaining parts of a triangle of
which any three independent parts are known.

By reference to Fig. 6, it is seen that sin @ = 2“—’;

PG, 7.

similarly, sin 8 =%and siny = —2‘7; whence, for
any triangle of sides g, b, ¢, and angles a, 8, ¥,
there holds the relation: ——— = ——— = —*—— )
sina”_sin B~ siny
r being the radius of the circumscribed circle.
This relation is the LAw oF SiNes. It is
plain, Fig. 7, that g =b cos ¥+ ¢ cos 8, whence
¢ cos B=ga—b cos y; squaring, ¢ cos’f=
&'+ b cos®y—2ab cos y; by law of sines,
¢.sin B=1b sin y; squaring this, adding to the
greceding cquations, and noting that sin’+ cos’=
, there results ¢*=a?+ b’—2ab cos 7. This
and the analogous equations, b= ¢’+ ¢®—2ca
cos B, & =b*+ ¢— 2bc cos a, similarly obtain-
able, together constitute the Law or COSINES.
The Law or Tancents, deduced at a later
stage of this article, is, a+ b:3—b=tan
4(a + B): tan §(a — B), wherea and b are any
two sides of any triangle, anda and B are the
opposite corresponding angles.
Addition Theorems.— These serve to ex-
press functions of an angle in terms of the like
or unlike functions of its parts. Let OP =

'=y =1 in Fig. 8; a’ and a any two angles.
P/
X
. J
~ -"’ t
X
(3

Prc. 8.

It is evident that ¥ = r cos @, x'=¢ cosa’, y=¢
sin a, y’=¢ sin a’. Also, by the Pythagorean
theorem and the law of cosines, d*= (r —2')*
+ (y—y')’: 2"—2” Ccos (a' ——a), “y..henc% O_ﬂ.
substituting » cos @, etc, and reducing, it is

sound that cos (a’—a)==cos @’ cosa -+ gina’

sina. The four formuls

(1) eos{a—ﬂ)=oosccosﬂ+sinasinﬁ.
2 cos (@ + B) = cos a cos B — sin a sin B.
(3) sin (a 4 f) = sin acosB + cosasin §. -
4 sin (@ — B) = gin a cos B — cos a sin S,

are together named the Addition Theorem for
Sine and Cosime. Formula (1) is equivalent to
the preceding one; (2) results from (1) on re-
placing — p’ffor B; (3) from (1) on writing

%.—a for o; and (4) from (3), as (2) from

(1). Dividing (4) by (1), and both terms of
the resulting right-hand quotient by cos a cos 8,
there results: tan (¢ — B) = (tan a — tan 3):
él + tan a tan ), which with the relation, tan

a + f) — (tan a + tan 3) : (1 —tan a tan j3),
constitutes the Addition Theorem for the
Tangent. The analogous relations for the re-
maiging functions are omitted as being but little
used.

. Prosthapheretic Formulee.— From the ad-
dition theorems, which concern functions of
angle sums and differences, may be easily de-
duced equally important formul® concerning
function sums and differences. Replacing a 48

y uand a— B by v in (1), (), (3, (4
adding (3) and (4), then (1) and (2), an
then adding or subtracting one obtains the four
formule:

5? sin ¥ + sin v = 2 sin }(u +v)oos§(u-—-v;,
6) cos u + cos s = 2 cos $(u + v) cos $(u — v).

7) sin 4 — sin 9 = 2 cos 4(u + v) sin }(x — v),
(8) cos u—cos 9 =—2 sin }(u +v) sin §(u—v).
These relations, which have been named pros-
thapheretic* express sums and differences in
terms of products, and so render them suitable
for logarithmic computation.

Some Important Deductions from Fore-
going Formula.—Setting ¢—8 in (2) and (3),
there result

(¢ cos 2a = cos'a — sin’a,

(10) sin 2a=2 sina cos a.

The former combined with the relation
1 =sin' a+ cos’a yields

(11) 1+ cos 2a =2 cos'a,

(12) 1—cos 2a=2 sin’a,

Again, putting =24 in addition theorem of

tangent, the result is tan 2¢=2 tan a: (1 —
tan’a). Division of (12) by gll) ields
gl—cos 2a) : (1+cos 2e¢) =tan's, whence
ollow | — tan?
—_— a
(13) cos 2a =Wa'
. tana
(14) sin 20 == m .

*” Once more by definition tan a = sin a:cos a.
Squaring each member and adding 1 to each
square, one finds the most used of secant for-
mulz, sec’a=1 + tan’a. The corresponding co-
secant relation is cosec’a =1+ cot’a. Hosts of
other more or less useful and interesting kindred
formul®e, readily deducible, may be found in
the current textbooks and in pocket manuals
for engineers. is paragraph will be closed
with a deduction of the above presented Law -
of Tangents. By the Law of Sines, a:b =sin a:
sin 8; whence, by “composition and division,®

*So called by Prof. W, B. Smith. _ Prosthapharesis wasa

method of computation invented by Wittig, a pupil of Tycho
Brahe. The mgtuhod has been superseded by logarithms.
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(a + b):(a — b) = (sin @ 4 sin B): (sin a—sin f);
expanding the right-hand number by (4) and
(3), and applging the definition of tangent, the
relation sought is found to be (@ 4 b) : (a —b)
= tan (e + B):(tan §(a'— B). .
_Solution of Triangles.— Etymologicall
trigonometry is iriangle measurement, an
though the science wonderfully exceeds the
verbal significance of its name, yet measure-
ment of triangles is a very important, and, at
the same time, the most generally familiar, one
of its manifold applications. A triangle is
determined by three independent data, of which
the simplest are: two sides and an angle; two
angles and a side; three sides. The three
angles are not sndependent, any pair of them
determine the third angle. Let g, b, ¢ denote
the lengths of the sides, and @, B, ¥ the
corresponding (opposite) angles, of any triangle.
The data being those mentioned, three cases
arise: (i) given a pair of opposite parts, and
one other, as g, @ and b, or @, @ and §, to
find the remaining parts; (ii) given three
adjacent parts, as a, 7, and ¢, or @, ¢ andjB,
to find the rest; ("2 ven three alternate
parts, a, b and ¢, to find the angles. In case
(i), it is sufficient to employ the Law of Sines;
in (ii), the Law of Tangents; in (iii), the
Law of Cosines. In (i), if the “one other”
part be a side, as b, the Sine Law yields the
sine of B, the opposite angle. But, as sin 8=
sin (7 — f), the problem presents an ambiguity,
which, in every actual example, is readily
resoluble by easy considerations explained in
every text book of trigonometry. The Cosine
Law is -equivalent to the equation: cosa
= (0" + *—d®) :2bc. The numerator not being
a product, the formula is not adaptcd to loga-
rithmic use. From it, however, is readily
derived an adequate formula which is so

adapted. It is
(15) tanga=7 -—laJ (s—a) (S—S-b)(s—c),

where s i8 §(a 4+ b 4 c¢). Similar relations
hold for B and y. The significance of (15)
and its elements is further exhibited by Fig.

FiG. 9.

9, any triangle and its inscribed circle. The
radius K is precisely equal to the radical of
(15), whence, if T denote the ares of the
triangle, T=sK = Vs(s —a)(s—b)(s —c),
a formula attributed to Hero of Alexandria
(about 125 B.c.). .

Triangle Solution Exemplified.—Given a =
32456, b=41.724, ¢=753. required the
angles. Applying logarithms to (15),

log tan Vsa =log K —log (s—a).

s =64084, (s—a) =31.628,

(s—b) =2236, (s—c¢) =10.097,
log (s—a; =1.50007, log (s—b) = 1.34947,
log (s—c¢) =1.00419, colog s =2819325—10.
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Summing and taking half,
log K =1.02349; log (s —a) = 1.50007;

whence
log tan e =9.52342 — 10,
yvhencc

$a=18° 27" 23", =36° 54’ 46".

In like manner one may find 8=50° 32’ 32",
and y =92° 32’ 44”. As a check one finds
a4+ 8 4 y=180° 0’ 2", an excess regarded in
practice as very slight and in most work negli-
gible, To secure more accurate results, which
is seldom neccessary, it suffices to employ loga-
rithms of more thamr five decimal places.

Inverse Trigonometric Functions.— The
symbols arcsin 7 or sin—! n,arccos 1 or cos— %,
arctan # or tan—! n, etc., denote respectively
an angle whose sine is n, whose cosine is n, etc.
They are variously read inverse sine, cosine,
etc, of m, or anti-sing, etc, of s, or, again

e arc or angle whose sine, cosine, etc., is
n. They are called énverse trigonometric or
circular functions, being related to the direct
(so-called) trigonometric or circular functions
much as are the integral and the derivative of
the Calculus (which see), or the logarithm and
the exponential of Algebra (which see). Like
analogies abound. It should be noted that
sin—, cos—3, etc., do mot signify reciprocal of
sin, cos, etc. Moreover, unless the contrary is
expressed, it is generally understood that
sim—! n, etc., shall signify the smallesi positive
one of the infinitely many angles whose sine,
etc.,, is n. Thus sm-? will ordinarily mean
30°, though, taken in full generality, it would
signify 30° 3 2nm, or 150° & 25w, n being a:x
integer. The direct functions are one-valu
functions of the angle, but the angle is an in-
finitely many-valued function of a direct-
function value.

Trigonometric Equations.— These are such
as involve ome or more direct or inverse
trigonometric functions regarded as the un-
knowns or variables like the &, y, etc, of
ordinary algebra. Such an equation, for ex-
ample, 18 sin @ 4 sin Sa=sin 3a. To solve
it, apply formula (5); then 2 sin 3a cos 2a =
sin 3 a; whence either sin 36 = 0, or 2 cos 26 =
1; hence eithera =n7:3ora=nwxm:6. For
another example let sin—1 § — cos—1 }§ = sin—' x,
to find x. Denote sin—1§, cos—1{}, and sin—'x
by g, B,and yrespectively. Then sina — §, cos
a=4, cosff=44 sin8=%,siny =x. Alsoa—
B =7, and sin(a—j3) = sina cos 8—cos a sinf
= sin y = x; substituting the values of sina, etc.,
it is found that x= }§. For applications to the
solution of the general cubic equation in one un-
known, the reader is referred to the articles on
ALGEBRA or that on EQUATIONS,
THEORY OF.\

Some Trigonometric Series.— Consider the
infinite series .

GENERAL

. a? ab
() sine =a—q5=+ 773755
a7
BT T AL
a? aé at

@cose=1l—+ 3y~ 17 .. .8 T

It may be proved algebraically, and is proved
by means of Maclaurin's Expansion (see CaLcu-
Lus), ¢hat the scries (s) and (¢) respectively
represent or define sin @ and cos a for every
finite value of the angle @ reckoned in terms of




TRIGONOMETRY

the radian. The precise meaning is that, if Sa
denote the sum of the first n terms of (s), then
the limit of Sn as n increases endlessly is sin a.
Similarly for (¢). The algebraic proof is too
long for insertion here, and that by the Calculus
rests on presuppositions not appropriate in this
article. As a compromise it is edifying and
interesting to assume the validity of equations
(s) and (¢) and then after the manner of
natural science to test them, regarded as
hypotheses, by their implications, or conse-
quences. Rigorous proof 1s not thus obtainable,
but certainty can be thus more and more nearly
approximated. Any consequence of (s) or (¢)
or both that is known to be untrue would alone
suffice to invalidate one or both assumptions
absolutely, while any number of consequences
known to be true merely tend to support but do
not suffice to prove the hypotheses. Some such
supporting consequences may be noted. If
e =0, sertes (s) and (¢) become respectively
0 and 1, as should be the case, since sin 0=0
and cos0=1. If e be replaced by —a, each
term of (s) is reversed in sign, while (¢) is
unchanged; and this, too, should be so, for, as
before seen, the sin is an odd, and the cos an
even, function of the angle. Again, it is proved
in algebra (see ALGEBRA. also Skries) that, e
being the Napierian base.

a? al .
es =1+a+ﬁ+m+. . .adinf.

for every finite value of g real or imaginary.
Writing i a for a, where (after Euler) i =V —1,
one obtains

. a3 at
s = (1 —-—1—.-2+———1_2.3.4—-. . )
. a? ab
+1 ("'"1-2-3"‘1-2-3-4-5"‘ ')’

or € =— cos @ + ¢ sina.
Replacing ¢ by — i,
e—a — cos 6 — § sin a.
The product of the last two equations yields
1 = cos?a + sin%a, another result known to be
true. .Once more,
€9-¢if = eia+B) = cos (a 4 B) + isin(a + B);
also,
¢ia-¢ifl = (cos a + € sin @) (cos B + ¢ sin 8)
= cosacos B —i sinasinfB
+ i(sin @ cos B 4 cos asin f);
whence .
cos (@ + f) = cos a cos B — sin asinf,
and
sin (a 4+ B)=sina cos 3 + cos asin B,
two equations of the known addition theorem
for sine and cosine. It is indeed a fact that
the whole body of trigonometric relations de-
duced or deducible from the original defini-
tions, Fig. 1, of the functions, are obtainable
analytica?l from (s) and (c¢) regarded as
definitions, and, like the latter, would then be
free from geometric reference. Each of the
other functions, direct or inverse, is repre-
sentable in the form of a series analogous to
(s) and (¢). Such series may be found in
books of trigonometry and of the calculus.
DeMoivre’s Theorem.—From ¢ia = cos a+43
sin a it follows that

#*3=(co8 a+1 sin a)»;
but &M =cos pa +1 sin na,

hence (cos a+1 sin a)® =cos na +1 sin na,

é1

a famous theorem due to De Moivre and known
as De Moivre's Theorem. Suppose n =3, then
cos 3a + ¢ sin 3¢ = (cos @ + tsin a)® =cos?a

— 3 cos asin? a + 5(3 cos? a sin @ —sin? @) ;
whence cos 3a = cos? @ — 3 cos a sin? g,

sin 3¢ = 3 cos? a sin a — sin? a.

Similarly sines and cosines of any multiple of
a may be expressed in terms of the like func-
tions of the single angle.

. Euler’'s Formul®.— From the relations
e'a — cos @ + i sin @, e—18 = cos @ — ¢ sin @, may
be found, by addition and subtraction, the Eule-
rian equations
cos @ =7[ (¢ia 4 e—ia),sina =-71‘: eia — g—ia),
which are equivalent to (¢) and (s) and serve
to define sin and cos in terms of imaginary
powers of the Napierian base.

©

Some Curious Relations.— Letting a = )

e'a = cos @ 4 ¢ sin @, we get ed™i=4: squaring,
we obtain ei™ = — 1; also &8™i = —14, and e2™s
— 1 =0. The last is especially noteworthy as in-
volving the most notable set of five numbers in
mathematics: 0, 1, 4, ¢, . Further develop-
ments_would lead into the doctrine of Circle
Partition (Kreistheslung), which belongs to the
Theory of Functions of the Complex Variable,
to which the reader is referred. See CompLEX
VARIABLE, THEORY OF FUNCTIONS OF A.

SpHERICAL TRIGONOMETRY.

A spherical triangle is the figure bounded by
three aros (of great circles) on the surface of a
sphere. Spherical trigonometry has_ for its
principal problem that of determining the
numerical values of the three remaining parts
of a spherical triangle when three parts are
given. This note is confined to triangles whose
sides are each less than a semi-circumference
and whose angles are each less than =, or 180°,
Any spherical angle is measured by the corre-
sponding diedral angle, and the latter by the
plane angle of intersecting lines (in the faces of
the diedral angle) drawn perpendicular to its
edge. For convenience the triangle will be
supposed to be on a sphere of unit radius; the
sides will then be measured by their correspond-
ing central angles. In all mathematics, every
problem of angular measurement is ultimately
that of measuring the angle between intersect-
ing lines, as all distance problems are reducible
to that of determining the distance between
two points.

The Right Spherical Triangle.—Let O be
the centre of the unit-sphere containing the tri-
angle CAB right-angled at 4. BP being drawn

PG, 10,

perpendicular to OA, and similarly PQ to OC,
BQ is perpendicular to OC. By aid of the figure



onc may readily find in order the relationships:
(1) cosa=cosbcose¢, (2) sinc=sinasinC
(3) cosC=cotatanbd (4) sinb=tanc cot c,
(5) sinb =sinasin B, (6) cos B=cotatanc,
(7) sinc=tanbcot B, (8) cosa=¢otBcotC(C,
(9) cos B=cos bsin C, (10) cos C = cos ¢ sin B.
Sufficient for the solution of any right tri-
angle, these are less convenient than the equiva-
lent derived set presented under the title
Napier’s Circular Parts and Rules.— These

parts are: 90°—a, 90°— B, 90°—C, b and c.
By substitution in the preceding formule,
these parts are seen to be related as follows:

(1) sin (90° —a) =cos b cos ¢

(2) sin ¢ =cos (90° —a) cos (§0° — (),

(5') sin b=cos (90°—a) cos (90°—B),

(9') sin (90° —B) =cos b cos (90°—C),
(10’) sin (90°—C) =cos ¢ cos (90°—B);
(8') sin90°—a) =tan (90°—RB) tan (90°—C),

(7') sin ¢=tan b tan (90° — B),

4’) sin b=tan ¢ tan (90°—C),

6’) sin (90° —B) = tan (90° —a) tan c,

(3') sin (90°—C) =tan (90°—a) tan b.

FiG. 11. !

Arranging the parts in some such cyclical
scheme as in Fig. 11, it will be seen that any
part being taken as middle part, there are two
adjacent parts, and two others that may be and
are called opposite. By inspecting the first
half of the preceding table it appears that the
sine of any middle part is equal to the product
of the cosines of its opposite parts, and, from
the second half, that the sine of a middle part
is the product of the tangents of its adjacent
parts. Such are Napier's rules for circular
parts, the more readily remembered by vir-
tue of the assonances appearing in their
statement,

In the solution of right spherical triangles
it should be observed: (1) that g is less or
greater than 90° according as 90° is not or
is intermediate to b and ¢, these being supposed
not equal to 90°; (2) b or ¢ and the opposite
angle are both less or both greater than 90°;
(3) that corresponding to the data, b or ¢ and
the opposite angle, there are two solutions.

Quadrantal Triangles.—Those are so named
that have a side equal to 90°. The supple-
mental polar triangle of a quadrantal is right-
angled. Hence to solve a quadrantal, solve its
polar and subtract its parts each from 180

Oblique Spherical Triangles.— The theory

FrG. 12.

PG, 13.

of the oblique spherical triangle is contained in
the following numbered equations deducible by

TRIGONOMETRY

help of the figures. From Fig. 12 and analogy
it is obvious that

(11) sing:sin b =sin A4 :sin B,

(12) sin b:sin ¢ = sin B:sin C,

(13) sin¢:sing=sin C:sin 4,

three propositions constituting the Law of Sines
for Spherical Trigonometry. The Law of
Cosines, readllg' found from Fig. 13 (in which
CP is perpendicular to the plane AOB, PD,
and PE are perpendicular to OA4 and OB, and
PG and DF are parallel to OF and PE), is the
triplet : _

(14) cosa=cos b cos ¢+ sinbsinccos 4,
(15) cos b = cos ¢ cosa + sin ¢ sin g cos B,

(16) cosc=cosacosb+ sinasin b cos C.
From these, by passing to the polar triangle
(of equal generality with that of Fig. 13), one
finds three relations of type

(17) cos A =sin B sin C cos @ — cos B cos C.
From the law of cosines flow the two triplets
of formule adapted to logarithmic computation
and being respectively of the types

(18) tan34 = Vsin(s — b)sin(s —a) :
‘ Vsins(s—a),

and
(19) tanta =V —cos(S — A)cos S:

V cos (§ — B)cos(S — 0),
s and S being the half sums of the sides and of
the angles.

Napier’s Analo?es.—— From (17? by help of
the Sine Law are found the so-called” first set
of Napier’s analogies, namely
(20) cos #(a + b) : cos (a—b).

] =cot3C: tan #(4 + B),
(21) sind¥(a+b):sint(a—b)

" =cotiC:tan¥(4 —B):
and from these, by use of the polar triangle,
this second set:

(22) cos¥(A+ B):cos¥(4—B) .

. =tan ¢ ¢: tan 4(a + b).

(23) sin#(A4 + B) :sin3(4—B)
==tan % ¢: tan $(a + b).

For ways of resolving the ambiguity incident
to the use of the Sine Law, the reader is re-
ferred to any standard work on Spherical
Trigonometry. (See Bibliography).

lane Triionometr a Special Case of
Spherical.— The ground of the notable resem-
blances betwcen corresponding plane an
spherical formul® may be made evident by the
following considerations: Suppose a plane p
tangent to a sphere of radius r at a point P.
If » increase without limit, the one-based zone
having P for mid-point will flatten, swelling
out toward p so as to include any given finite
point Q near at will but not on p however far
Q be from P. Plane p is said to be the limit of
the sphere surface as r increases limitlessly —
a relationship commonly expressed briefly by
saying that a plane is a sphere of infinite
radius. Accordingly the geometry and the trig-
onometry on a sphere of radius r ought to de-
grade respectively into plane geometry and
plane trigonometry, on taking r infinitely great.
To show that and how, in case of trigonometry,
such degeneration actually occurs, consider the
spherical Sine Law :

) sing_sind_sinc -
sina sinfg sinjp'
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where a, b, ¢ are the sides (ie., the central
angles they subtend). and e, B, y the correspond-
ing angles, of a triangle on a sphere of radius »,
Denoting the lengths of a, b, ¢ by I, m, n re-

spectively, a, b, ¢ = —':': -'1 (radian measure).
Denoting the lengths of a, b, ¢ by |, m, n re-

.1 .m sin™
sz T m r
- - .- - o= .
| sina m sinf n siny

r r r
Now it may be proved that the limit of the
ratio of the sine to the angle as the angle ap-
proaches zero is 1. Hence as r increases limit-

”

lessly and consequently the angles %s—':-! v

(numerators being kept constant, or finite at

any rate) approach zero, the foregoing Sine

. m n .
Law degrades into e ey the Sine
Law for plane triangles. Similarly, by use of
the Sine and Cosine Series, it may be shown
that the Cosine Law for the sphere degenerates
for y = ® into the Cosine Law for the plane,
and that the Tangent Law for the plane is but
a special case of the fourth Napierian analogy,
the Law of Tangents for the sphere.

. Hyperbolic Functions.— These are asso-
ciated with the rectangular hyperbola (see
GeoMETRY, CARTESIAN and CALCULUS) in a man-
ner similar to the connection of the trigonomet-
ric or circular functions with the circle.
The hyperbolic functions invented by Lam-
bert (1768), may be defined as follows
(compare with the Eulerian formulz) : nam-
ing them hyperbolic sine, etc., and denoting
them by sinh, etc., their definitions are, sinh a
= §(ea = ¢—8), cosha = }(es + ¢—a), tanh a
= sinh a:cosha, etc. Each of the six is ex-
pressible in terms of each of the others. Thus
cosh?e —sinh?e = 1, tanh%e 4 sech?a = 1, etc.
These tunctions are most instructively intro-
duced through the integral calculus. For their
geometric interpretation the reader is referred
to such works as W, B. Smith’s ¢Infinitesimal
Analysis,” Vol. I, and Greenhill’s ‘Differential
and Integral Calculus.’

Pseudo-spherical Trigonometry.— A given
sphere has constant positive curvature (see CaL-
curus). If the radius be infinite, the curvature
is zero. The plane is a sph_re of constant zero
curvature. Suppose the curvature to be con-
stant and negative. The surface is then called

seudo-sphere. This, too, has its trigonometry.

ts formula are obtainable from those of spher-
ical trigonometry by replacing the circular func-
tions by the corresponding hyperbolic functions.

See TriGONOMETRY, HISTORY OF THE KLEMENTS

OF.
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TRIGONOMETRY, History of the Ele-
ments of. Among the ancients trigonometry
was simply an adjunct to astronomy, and it so
remained until comparatively recent times. A
slight trace of its application to mensuration is

found in the famous papyrus of Ahmes (see
ALGEBRA, HisTORY OF THE ELEMENTS OF), where
a quotient called seqt is mentioned. In the case
of the pyramids the seqt seems to have been the
cosine of the angle of slope of the edge, or in
some cases the tangent of the angle of slope of
the face. Among the Greeks frequent reference
to trigonometry is found among the writings
of the astronomers. Hypsicles (c. 190 B.c.)
used the Babylonian division of the circumfer-
ence into 360 degrees and from this time the
sexagesimal fraction became common in as-

" tronomy. Hipparchus (c. 150 B.c.) was the first

to compute a table of chords, the ancients gen-

erally usmilthe chord instead of the half-chord

or sine. ero of Alexandria (see Hero or

ALEXANDRIA) gave rules which are the equiv-

alent of certain modern formulas, and in par-
g

ticular computed the values of cot — for all

n
values of n from 3 to 12 inclusive. Menelaus
of Alexandria (c. 100 A.n.) carried the study
of Spherics to a considerable prominence, his
celebrated Regula sex quantitatum relating to
the transversal of the sides of a spherical tri-
angle, and he wrote six books on the calcula-
tion of chords. It is, however, to Claude Ptol-
emy (q.v.), c. 125 A.p,, that is due the introduc-
tion of a formal spﬁerical trigonometry into
astronomy. The Almagest made the sexa-
gesimal fraction more widely known and Ptol-
emy calculated the chords of arcs to a half
degree.

The Hindu astronomers used the half chord
instead of the chord which the Greeks usually
(but not always) employed. They thus used
the sine, and they added the versed sine and the
cosine, computing tables for these ratios. They
also knew the relation, sin® # + cos® =1,

. The Arabs made the greatest advance in
trigonometry of any peoples before the Renais-
sance. Al Battani, or Albategnius as the Latin
writers called him, c. A.D.,, brought into
greater grominence the use of the sine, and
computed a table of values of sin x/cos » and
its reciprocal, thus practically using the tangent
and cotangent. The present names for the vari-
ous functions are mostly modern. The name
sinus seems first to have been used by Gherardo
of Cremona, c. 1150, although often attributed
to Plato of Tivoli (also c. 1150) in his trans-
lation of Al Battani. Among the western
Arabs, Jabir ibn Aflah, often known as Geber,
was prominent, his trigonometry covering both
the plane and the spherical parts.

In Christian Kurope the science is first seri-
ously considered in the work of Regiomontanus
(g.v.), the tamous pupil of Peuerbach (q.v).
The latter had done some excellent work in
trigonometry, but he died before he could write
his projected treatise, and Regiomontanus car-
ried out his plans, The result was a work
which influenced subsequent textbooks much as
Euclid’'s ‘Elements’ influenced plane geometry.
The principal formulas of plane and spher-
ical trigonometry are set forth and the element-
ary science became crystallized. Subsequent
advances have been chiefly in the nomenclature,
the symbolism and the computation of tables,
particularly of logarithmic tables. Among the
most prominent computers of the values of the
functions and of logarithms should be men-
tioned Rhaticus (1514-76), Pitiscus (1561~
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1613), Bﬁ%_(lSSZ—I&Z{I, Napier (1550-1617),
Briggs (1 1630) and Vlacq, whose tables ap-

peared in 1628.
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Cajori, F.,, ‘History of Mathematics’ (New
York 1900).
Davip EugeNe SwmitH,
Professor of Mathematics, Teachers College,
olumbia University, New York.
TRIIODOMETHANE. See IopororM.

TRIKALA, tré'ka-li, or TRIKKALA,
Greece, city in northwestern Thessaly, 38 miles
west of Larissa, with which it has railroad
connection by way of the Gulf of Volos. The
chief industries are tanning, dyeing and the
manufacture of cotton and woolen goods. The
ancient town, Trikka, had a famous temple of
Aisculapius. Pop. 18,000.

TRIKOUPIS, tré-koo'pis, Charilaos, Greek
statesman, son of Spiridon Trikoupis (q.v.):
b. Nauplia, 23 July 1832; d. Cannes, France,
11 April 189 He inherited his father’s lit-
erary bent of mind and iater began the study
of jurisprudence in Athens, afterward studyin
and completing his course at Paris. His min
then turned toward diplomacy and in 1852 he
entered the service of his countrv as attaché to
the legation in London and in 1863 was pro-
moted chargé-d'affaires. In 1865 he was in
charge of the negotiations with England which
brought about the cession of the Ionian Islands.
He was elected to the Boulé the latter part of
the same year and joining the Radical party be-
came successively Minister of Foreign Affairsin
1866, Premier in 1875 an againin 1877 Minister
of Foreign Affairs in the coalition ministry under
Canaris. He then again became Premier in
187880 and served also the terms 1882-85,
1886-90, 1891-93 and 1893-95, but at the next
election he was defeated and even lost his seat
in the Boulé. This was probably due to the
low state of the finances of the government,
which he had in vain attempted to raise to a
degree of stability through the imposition of
tariffs and the enactment of agrarian laws as
well as by the building of railways. Public
confidence in his administrative ability was,
however, once more shown by his re-election
from the district of Valtos, but he was at the
time sick and died before taking his seat. His
speeches were published in one volume at
Athens in 1888,

TRIKOUPIS, Spiridon, Greek statesman
and man of letters: b. Missolonghi, 20 April
1788; d. Athens, 24 Feb. 1873. After complet-
ing his education at Paris and London he be-
came private secretary to Lord Guilford at
Corfu. In 1821, upon the outbreak of the Greek
insurrection, he returned to Missolonghi and
joined the patriots. Throughout much of his
life he was engaged either in administrative or
diplomatic affairs. From 183341 he was Min-
ister to England and after 1843 he held in suc-
cession the portfolios of the Ministry of For-
cign Affairs and of Public Instruction, the
Vice-Presidency of the Senate, and the post of
Envoy Extraordinary to France. As a man of
letters he was among the greatest names of
modern Greece. Most celebrated of his works
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TRIIODOMETHANE — TRILLIUM

was the oration pronounced on Lord Byron,
his friend and associate, at the cathedral of
Missolonghi.  His ‘Poeme des Kliphtes’
(1820) is well known, as is also his ‘Histoire
de la Révolution Grecque’ (1853-57).

TRILBY, a novel by George Du Maurier,
so named for its pnncipa{ figure and published in
1894. It is a story of artist life in the Latin
Quarter of Paris. It achieved a great and sud-
den popularity and was very soon dramatized.
Trilby, the heroine, is a laundress and artist's
model and her relations with three artists,
t'Il;aﬂ‘y. the Laird and Little Billee, form the
eme.

TRILITHON, or TRILITH, a monu-
ment, probably sepulchral, either standing alone
or forming part of a larger work, and con-
sisting of three stones, two uprights, connected
by a continuous impost or architrave. Among
the best-known examples of trilithons are those
at Stonehenge, on Salisbury Plain, England.
In the trilithons still standing, each of the u;
rights has a tenon on its surface and the
under sides of the architrave or horizontal
piece have each two mortises into which the
tenons fit. Similar monuments are found in
Scandinavia over the graves of the distin-
guished dead.

TRILL, in music, the repetition of a note
alternately with another, either a half tone
or a tone above it. The sign of a trill in music
is the syllable ¢r placed over or under the prin-
cipal note. The trill was known and used at
the end of the 16th century.

TRILLIUM, a genus of the family Lilio-
cc@, monocoty-ledonous plants, having all the
parts in threes, to which circumstance the
generic name refers. They are handsome
plants known also as wakerobin, native to North
America and Asia. The leaves are triple, in a
single whorl, the flower-peduncles arising from
the centre. The three petals of the flowers
alternate with the same number of sepals. The
fruits are large berries, dark red or purple,
and sometimes angled. The plants are early
blooming smooth perennials, with perpendicu-
lar rhizomes ending abruptly and abounding in
starch. Trillium grandifiorum, which extends
from Quebec to Florida and westward, in cool,
damp woods, has rhombic, ovate, pointed
leaves. The petals are somewhat spreading,
pure white or touched with pink, when aged
turning to old-rose tints. The painted trillium
(T. undulatum) is very small, with white petals,
narrow and wavy-margined and veined wil
purple. T. cernuum has a white-petal flower
nodding on a recurved stalk quite under the
leaves, which are broadly rhombic. Other
species have green flowers, as T. viride and
T. recurvatum, the latter distinguishable by its
reflexed sepals. Two at least are wpurple-
flowered, the blossom of one being sessi¥e (7.
sessile), and the other (7. erectum) haviny de-
clined flower-stems and reddish purple pdals,
somcwhat acute, and a little longer than ‘he
lanceolate sepals. The flowers have a mat
disagrceable odor, probably attractive to ¢ga
rion flies, however, and are among the firg} -
plants to bloom in_the shady, cool woods of 4
eastern America. They are called beth-root o
birth-wort, and have a rhizome of Sweetish
astringent, acid taste and emetic properties,
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RILOBITE, an early and primitive form
of Crustacere fossil, remains of which are very
common in the Paleozoic era. They are doubt-
less the ancestors of modern Arachnida, that
is spiders, scorpions and mites. In_palaon-
tology, any individual of the order Trilobita,
so. called from the division of the external
skeleton into three regions: (1) a cephalic
shield; (2) a variable number of body rmﬁs
and (3) a caudal shield, tail or pygidium. The
cephalic shicld is usually more or less semi-
circular, with an elevated portion, the glabella,
bounded by the fixed cheeks, to which the free
cheeks which bear the eye are attached by the
facial suture. The posterior (genal) angles
of the free cheek are commonly prolonged into
longer or shorter spines. The eyes are sessile,
compound and consist of an aggregation of
facets, covered by a thin cornea. The number
varies greatly, Barrande having found as few
as 14 and as many as 15,000 facets in each eye
in different types. Behind the cephalic shield
comes the thorax, composed of a number of
segments (2 to 26), capable of more or less
movement on each other; in several genera
this freedom of movement was so great that
specieg could roll themselves up into a ball, like
a hedgehog. The tail is also composed of a
number of segments (from two in Sao hirsuta to
28 in the genus Amphion), ankylosed or amal-
gamated. &I‘he extremity i1s sometimes rounded,
but may be prolonged into a spine and the ends
of the pleurz of the tail-segments may also be
produced into spine-like processes. /ith re-
gard to the under-surface and appendages of
the trilobites much remains to be discovered.
The head bears a hypostome or plate in front
of the mouth and four pairs of jointed a
pendages, the basal parts of which were modi-
fied to serve as jaws.

From Walcott’'s examination of sections of
rolled-up specimens, it appears that the thoracic
appendages were slender, five-jointed legs, in
which the terminal segment formed a pointed
claw, and the basal segment carried a jointed
appendage, homologous with the epipodite of
many recent crustaceans. On each side of the
thoracic cavity was attached a row of bifid,
spiral branchial appendages, and appendages
serving also as gills were probably attached to
the bases of the thoracic limbs.

Trilobites vary greatly in size, some being
scarcely larger than a pin's head, while species
of Asaphus have been discovered two feet in
length. They appear to have lived on mudd;
bottoms in shallow water, feeding on small
marine animals, and probably swam on their
backs, as do the recent Apus and the larval
forms of Limulus. The general opinion of
zoologists at the present time is that they are
related, through the Xiphosura and Limulus, to
the Arachnida, and are not crustaceans as for-
merly believed. Trilobites are characteristic of
the Palzozoic system or rocks, and reached
their maximum development in the Ordovician.
The genera are numerous. (See ARACHNIDA),
Consult Zittel and Eastman, ‘Text-book of
Palzontology’; Walcott, ‘Bulletin Museum
.C_omparatwe Zoology?> (Cambridge 1881).

_TRILOGY, among the ancient Greeks, a
union of three tragedies, connected in subject,
which, together with a satirical piece, were per-
formed in immediate succession. There is only

voL.27 —§

one trilogy of antiquity which we can be cer-
tain of possessing complete, namely, the
(Orestias’ of Aschylus, which contains the
¢(Agamemnon,” ‘Cho phori,> and ‘Eumenides.’
In modern usage any group of three dramas or
operas is so named.

TRIMBLE, trim'bl, Isaac Rid(fewaly
American soldier: b. Culpeper County, Va, 3
May 1802; d. Baltimore, Md.,, 2 Jan. 1888, He
raduated from West Point in 1822, en-
gaged in surveying military roads under the
government in 1822-32, and then resigned to
pursue the profession of civil engineering. He
was afterward engaged as chief engineer on
different railroads and at the outbreak of the
Civil War joined the Confederate army. He
was appointed colonel of engineers in 1861, had
charge of the construction of defenses of Nor-
folk, Va., and later built the batteries at Evans-

was

port on the Potomac. He chose the position
for the Confederate forces at Cross Keys, 8
June 1862, was engaged at Gaines’ Mills,

Slaughter Mountain, and at Manassas, and in
1863 was promoted major-general. He took
part in the charge of Pickett's division at
Gettysburg, where he lost a leg and was taken
prisoner. He was exchanged in April 1865 and
reached Lynchburg on his way to rejoin Lee,
the day after the surrender at Appomattox.

TRIMBLE, Robert, American jurist: b.
Berkeley County, Va, 1777; d. 25 Aug. 1828
He removed with his parents to Kentucky in
1831, and there gained with little instruction
sufficient education to enable him to teach. He
later studied law, was admitted to the bar in

1803 and in that year settled at Paris, Ky,

where he engaged in law practice. He was
soon_ afterward chosen to the legislature, was
appointed second judge of the Court of Ap-

peals in 1808, and chief gustice of Kentucky in
1810. He was United States district attorney
in 1813, served as district judge in Kentucky in
1816-26, and from 1826 until his death was a
justice of the United States Supreme Court.

TRIMETHYLAMINE (CH,N), an or-
ganic chemical compound found in very small
quantity in various plants, hawthorn, wild
cherry, pear, etc., but contained in considerable
amount in herring brine, where it is the result
of the decomposition of organic substances con-
taining nitrogen. Obtained usually by the action
of heat upon the “vinasses” or residues from
the refinery of beet sugar. It can be made in
the laboratory by action of methyl iodide upon
ammonia. A liquid boiling at 9° to 10° C,
soluble in water and posscssing a very strong
ammoniacal and fishy odor. Its chemical be-
havior is like ammonia in that its water solu-
tion is a strong base which unites with acids
to form salts. It may be considered as am-
monia NH, in which the three hydrogen atoms
have been replaced by threce methyl (CH,)
groups. The methylamine hydrochloride is used
extensively in place of ammonium chloride in
the Solvay process for manufacture of potas-
smg. ;arbonate. See CHEMISTRY, PROGRESS OF
—Soda.

TRIMMER, Mrs. Sarah, English writer:
b. Ipswich, 1741; d. 1810. She was the author
of popular juvenile works, many of which are
of an educational character, and her success
in founding Sunday schools led to her being
summoned to Windsor castle to aid the queen



in similar work. In 1787 she established an
industrial school for girls at Brentford which
was highly successful. Of her many writings
(Abridgements of the Old and New Testa-
ments’ (1793) was given a_large circulation by
the Society for Promoting Christian Knowledge.

TRIMORPHISM. See IsoMORPHISM.

TRIMURTI, tri-moor'ti, in the religious
system of latter Brahmanism, the Hindu trinity,
Brahma, Vishnu and Siva, considered as an in-
separable unity. The sectaries of Brahma,
Vishnu and Siva respectively ‘make their god
the original unity from which the trinity
emanates; but considered separately, Brahma
is the creating, Vishnu the preserving and
Siva the destroying principle of the deity, while
Trimiirti is .the theological or philosophical
unity, which combines these separate forms in
one self-existent being. (See BRrRAHMA;
Sva; VisuNu). The Trimirti is represented
symbolically as one body with three heads
Vishnu at the right, Siva at the left an
Brahma in the centre, holding the receptacle
for alms and wearing the crown of roses.

TRINCOMALI, tring”ko-ma-l&’, or
TRIKONAMALAI, Ceylon, a town situated
on Trincomali Bay ‘on the northern part of
the east coast. The bay forms a safe harbor
of refuge, and is defended by strong fortifica-
tions. It has sustained several sieges, and has
been held by the Portuguese, by the Dutch
twice and by the French three times. It was
captured by the British in 1795, and was
formally ceded to .Great Britain in 1802. Pop.
about 11,000.

TRINE, Ralph Waldo, American writer on
character building: b. Mount Morris, Ill, 9
Sept. 1866. He was graduated from Knox
College, Galesburg, Ill., in 1891, and has pub-
lished several popular booklets mainly con-
nected with ‘New Thought,” including ‘What
All the World’s a-Seeking’; ‘In Tune With
the Infinite’; (The Greatest Thing Ever
Known’> (1898); ¢‘Every Livi}r‘lf Creature’
(1899) ; ‘The Land of Living Men> (1910);
(The New Alinement of Life’ (1913), etc.

TRINE IMMERSION, the name given to
the practice in the primitive Church of dipping
a person who was being baptized three times
beneath the surface of the water, at the naming
of the Three Persons of the Holy Trinity.
See BApTisM; BAPTISTS.

TRINIDAD, Colo., city and county-seat of
Las Animas County; situated in the extreme
southern part of the State, 50 miles east of the
Continental Divide, on the Atchison, Topcka
and Santa Fé and the Denver and Rio Grande
railroads. It was first settled in 1853 by Mexi-
can ranchers; became a town under territorial
law in 1872, and a city in 1877. Trinidad is
situated in a coal-mining and agricultural
region, and derives its business chiefly from
mining and trade in agricultural products; there
are also railroad shops and a wool-scour-
ing mill, and three banks with a combined
capital of $275,000. It contains a Carnecgie
public library, four public schools, includ-
ing a high school, a business college, Saint
Joseph's Academy and the San Rafael Hos-
pital. The government is vested in a mayor
and a board of aldermen of 10 members, elected

. afforded an ideal half-way house.
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bi-annually; the waterworks are under munic-
ipal ownership. Pop. 14,000.

TRINIDAD, Sp. tré-né-thith’, Cuba, city,
province of Santa Clara, four miles from the
southern coast, 40 miles southeast of Cienfuegos.
It was founded by Diego Velasquez in 1513.
It is connected by railroad with its port,
Casilda, and carries on a considerable trade;
coffee was formerly its most important export,
but the export of sugar is now increasing. It
is well situated on high ground, and is one of
the most healthful cities on the island. Pop.
about 12,000.

TRINIDAD, or ASCENAO, a small unin-
habited rocky island in the Atlantic, in lat. 20°
31’ S, long. 29° 200 W., about 700 miles east
of Brazil. Originally discovered by the Portu-
guese, it had never been claimed or made use
of till 1700, when the famous English astrono-
mer, Halley, in the course of a scientific cruise,
raised the British flag on the island. No ob-
jection was raised by Portugal, to which coun-
try, however, the island was transferred in
1782. Since then the island was regarded as a
derelict, as no power exercised active posses-
sion. In 1880 the English journalist, E. F.
Knight, explored the rock and found it fittered
with dead trunks and branches — the remains
of an extinct forest—and swarming with
myriads of land crabs, sea-fowl and snakes.
There is hardly any fresh water and the island
recked of rotten fish and guano. Access by
boat 'is most difficult, and the water is alive
with sharks. The whole area is about five
square miles. In 1894 the island had gained
a momentary celebrity through the announce-
ment by Baron Harden-Hickey (q.v.), that he
had crcated himself “Prince of Trinidad.» In
January 1895, however, the British warship
Barracouta arrived and landed a party which,
climbing up the precipitous rocks, formally read
the proclamation of annexation, nailed the
British flag on a spar and buried the procla-
mation in a bottle at the foot. The British
government desired to erect a cable station on
the island. All the then existing cables be-
tween South America and Europe had their
western shore-ends at Pernambuco, with the
result that Brazil controlled the whole of the
direct telegraphic communication of the con-
tinent with Europe. The distance between the
countries south of Brazil and Europe was too
great to admit of a direct cable; hence Trinidad
The British
annexation roused considerable opposition in
Brazil. By mutual consent the dispute was
submitted for arbitration to the king of Portu-
%, who_decided in favor of Brazil. Consult

ight, E. F., Cruise of the Alert’> (London
1890) ; New York Tribune, 11 Feb. 1898,

TRINIL MAN. See MAN, PREHISTORIC
RACES OF. .

TRINITARIAN, one who believes in the
doctrine of the Trinity, the union of three per-
sons, Father, Son and Holy Spirit, in one d)od-
head. The received doctrine of the Christian
Church among Trinitarians holds that it is
taught in the Scriptures that there is but one
God, and yet that there are three equal subjects
in the one Godhead, who are described as per-
sons, but that we cannot determine in what
sense these three are separate and in what sense
they are united in one, The incorporation of
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the doctrine of the Trinity in the creeds of
Christendom is the result of the attempts to
reconcile two seemingly conflicting teachings
of the Bible, the first that the Father, Son and
Holy Spirit each possess the divine attributes
and is worthy to be worshipped, and the second
that there is but one God, and that polytheism
is sinful.

Under the name Trinitarians, a monastic
order (see OrpERs, RELIGIOUS) was founded in
the year 1197 by Pope Innocent I1II for the ran-
som of Christians captured by the Moors and
the Saracens. John de Matha (d. 1213) and
Felix de Valois (d. 1212) were the leaders of
the order, the former becoming its first general
and the latter its first abbot. By 1200 a.p. 200
Christians had been redeemed out of slavery in
Morocco by the Trinitarians, and the society
spread rapidly in France, Italy and Spain.
Aided by Honorius III and Clement IV it
afterward spread into Portugal, the United
Kingdom, all of south-central Europe and final
to America. From the character of the worl
done by the order its members came to be
known as Redemptionists, and in France by the
middle of the 17th century there had been 246
redemptions, releasing 30,720 prisoners, while
the numbers for Castile and Leon were 362
redemptions and 11,809 prisoners. - By the 18th
century the order possessed over 300 houses,
but it was rapidly nearing its end, which came
in the latter half of that century; it is now
almost extinct, having outlived its usefulness.

TRINITROPHENOL. See Picric Acmn.

TRINITROTOLUENE, or TNT,
CeH,(CH,:) (NOs)s, a high explosive, the final
nitration product of toluene, is obtained by the
energetic trcatment of this hydrocarbon with
strong nitric acid in the présence of concen-
trated sulphuric acid. The reaction takes place
in three stages, with the formation of mono-
nitrotoluene and dinitrotoluene as intermediate
products. The com})ound has also been pre-
pared on a large scale by dissolving orthonitro-
toluene in 100 per cent sulphuric acid at 60-
70° C.; a mixture of nitric and sulphuric acids
is allowed to run into the solution in a fine
stream with constant stirring and cooling.
Under these conditions the formation of dini-
trotoluene is indicated by a drop in temperature.
In order to complete the reaction, the mixture
is maintained at a temperature of 120-130° C.
for one hour. An increase in yield is claimed
by the addition of water to the reaction mix-
ture at 100° C. During the process of manu-
facture a number of inorganic salts are pro-
duced by the action of acids on nitrating cham-
bers; these impurities act as catalysers and pro-
mote the formation of nitrated cresols and other
by-products, which may form unstable salts
with metals, causing premature explosions. It
is, therefore, necessary to prepare a compound
of high purity. For this purpose the crude
" product is removed from the nitrators as soon
as the desired reaction comes to an end, and
purified by first washing with boiling water;
volatile impurities are removed by keeping the
compound at 95-100° C. for several hours; it is
then crystallized from a mixture of 90 per
cent alcohol and benzene. Patents have also
been issued dealing with purification by dis-
solving in hot concentrated sulphuric acid and
extracting the product by dilution and cooling.

er

The compound has further been purified by
recrystallization from orthonitrotoluene.
ure trinitrotolucne crystallizes in almost
white needles which melt at 80.6° C., and pos-
sess a density of 1.6. Its density may be in-
creased to 1.7 by melting and pouring into
shells, or by allowing the molten mass to cool
under pressure. It dissolves readily in alcohol,
acetone, benzene, toluene, nitrotoluene, and
fairly readily in hot concentrated sulphuric acid.
Although trinitrotoluene does not quite pos-
sess the detonating power of picric acid, in
many respects it is decidedly superior to this
competitor. At ordinary temperatures it is a
perfectly stable explosive; it may be compressed
into shells, mines, torpedoes and into slabs or
ci\;lindcrs with perfect safety, and the pressed
charges withstand impact of high power bul-
lets without exploding. The compound is non-
hygroscopic, and its dust or vapor are not
irritating. flaving no acid properties it is inert
in the Jaresencc of metals or their oxides. When
ignited it burns with a smoky flame, and when
etonated with mercury fulminate it leaves no
poisonous vapors_or gases, and having a much
lower melting point than picric acid, it may be
poured into shells at lower temperatures. On
account of these properties trinitrotoluene has
been extensively employed, sometimes in l1:x'ef-
erence to picric acid, as an explosive for shells,
mines, hand grenacfes and torpedoes. 1t has
also been used in safety detonators. Being

* somewhat deficient in oxygen, it is often mixed

with potassium chlorate, lead nitrate and other
compounds that can supply the necessary
oxygen. e e .. . .
Trinitrotoluene exists in six isomeric modi-
fications. These are of practically the same
value as explosives. The commercial product
usually contains the symmetrical compound (1-
methyl 2, 4, 6-trinitrobenzene), although the
other isomers may also be present.
- V. S. BABASINIAN,
Lehigh University.
. TRINITY, (1) a river which has its rise
in the Shasta Mountains and flows through
Trinity County, in the northeastern part of
California. It has two forks and empties into
the Klamath River in Humboldt County. Its
length is about 250 miles. (2) A river in Texas
which has its rise in a group of streams north
of Dallas and Fort Worth in the northern part
of the State. It flows east and southeast and
enters Galveston Bay, an arm of the Gulf of
Mexico. The total iength is 560 miles. At
high water it is navigable for small boats a
distance of 500 miles. It flows through a rich
agricultural country.

TRINITY BAY, Newfoundland, a large ir-
regular bay on the southcast coast, cutting off,
together with Placentia Bay, the peninsula of
Avalon from the main part of the island. Its
chief port is Heart’s Content.

TRINITY COLLEGE, Cambridge, Eng-
land, founded by Henry VIII in 1546 on the
site and out of the revenues of Michael-house
(1324), King’s Hall (1337), and other ancient
societies, is the largest college of the university.
To the 60 fellowships and scholarships of the
foundation Queen Mar{ added 20 scholarships.
The scholarships, which are tenable up to the
M.A. degree, have a yearly value of from $150
to $500, the sizarships of about $350, and there



are further three annual minor scholarships of
$350 and three of $250, tenable for three years,
besides 16 exhibitions for scholars from West-
minster, Saint Paul's, Lynn, Shrewsbury, etc.,
and numerous prizes. The fellows, with cer-
tain exceptions, must take holy orders within
seven years after their M.A., and the college
may elect professors or other distinguished lit-
erary or scientific men to regular or honorary
fellowships. Trinity is more conspicuous for
the extent than the special architectural beauty
of its buildings. Noteworthy, however, are
Nevill’s Fountain, the three great gatewag's by
which the three chief courts are entered, the
Gothic Hall with its high-peaked roof, the
chapel (re-decorated 1875), the library designed
by Wren and containing 100,000 volumes, the
Master’s Lodge, with its state-rooms, where
royalty and the judges are reccived, and the
rich collection of busts and statues of former
members —of Newton by Roubillac, Porson
by Chantrey, Byron by Thorwaldsen, Barrow,
Macaulay, Whewell, Sedgwick, Tennyson, etc.
The gross income in 1917 was £81,472 and the
undergraduates numbered 595, with 3,255 mem-
bers on the boards.

TRINITY COLLEGE, located at Durham,
N. C. It was founded as a school of secondary
grade in 1838 and was then located in Ran-
dolph County; in 1851 it became a normal col-
lege and the next year established a full col-
lege course and was granted power to confer
degrees. In 1857 it was place
trol of the North Carolina Conference of the
Methodist Episcopal Church, South, and in 1859
the name was changed to Trinity College. Dur-
ing the Civil War the college was compelled
to close, and was reopened in 1866. In 1891 it
was moved to its present site in Durham.
Women were admitted to all privileges of the
college in 1896. The college offers three
groups of studies, all leading to the degree of
A. B, the first group requires Latin and Greek
in the first two years, the second group sub-
stitutes French or German for Greek, and the
third group is for students intending to do ad-
vanced work in mechanical, electrical or civil
engineering; the work of the last three years
is partially elective. Provision is also made for
graduate work for which the degree of A.M,, is
conferred. There are 50 scholarships and two
loan funds for the aid of poor students;
tuition is free for those studying for the min-
istry. A new charter extending the scope of its
activities was granted in 1903. The grounds,
consisting of 73% acres, are known as Trinity
College Park, and are under the municipal
government of Durham; the buildings include
the Washington Duke building, the Crowell
Science building, the Epworth building, the
Mary Duke building, the Craven Memorial hall,
the Angier Duke gymnasium, a dormito
(erected 1902) and the library of 52,000 vol-
umes (completed 1903). The productive funds
in 1917 amounted to $1,641,000, the increase
being largely due to donations from James B.
and N. Duke; the students numbered 705 and
the faculty 52.

TRINITY COLLEGE, Hartford, Conn.,
was founded by Bishop Brownell of the Prot-
estant Episcopal Church in 1823 and was then
chartered as Washington College. In 1845
the name was changed to Trinity College; in

under the con-’

TRINITY COLLEGE

1872 the original campus was sold to the city
of Hartford as the site for the State Capitol
and the college moved to its present site in
the suburbs. The college offers (1) a course
in arts leading to the degree of A.B.; (2) a
course in science, leading to the degree of
B.S.; (3) a c¢ourse in civil engineering, added
to the curriculum in 1 ; those taking this
course may receive either the degree of A.B,
or B.S,, according to their electives; (4 ﬁ’a&
uate courses leading to the degrees o A,
and M.S. The college has a large number of
scholarships, two fellowships and several grad-
uate scholarships. The principal buildings are
of brown stone, secular Gothic in architecture.
The library in 1918 contained 85,000 volumes.
The productive funds amounted to $1,618,000.
The average attendance is about 250 and the
faculty numbers 25.

TRINITY COLLEGE, Ireland, is said to
have been founded by Queen Elizabeth in 1591
Some authorities, however, assert that she
merely endowed and Protestantized the school
and that its establishment was due to Alexander
Bigner or Bignor, an ecclesiastic of the 13th
century. It is the largest and most important
educational institution in Ireland and has exten-
sive buildings which enclose several quadran-
gles. Corinthian columns ornament the princi-
pal front, the chapel has a_Corinthian portico
and the decorations of the fine library are also
Corinthian. See DUBLIN, UNIVERSITY OF.

TRINITY COLLEGE, Oxford, Englan
was founded by Richard de Hoton, prior o
Durham, in 1290, for the education of the stu-
dent monks of Durham. It was rebuilt and im-

roved by Sir Thomas Pope in 1554, and after

alliol was the first college re-endowed by a
layman, and further remarkable in view of the
Reformation, as being, like Saint Johu's, in-
debted for this to a Roman Catholic. The fac-
ulty consists of a president, 12 fellows, several
honorary fellows and lecturers. There are 21
scholarships, nine exhibitions, and the average
annual attendance of undergraduates is about
200. The college has in its gifts 10 church liv-
ings. The buildings surround a fine qluadrangle
and include a Renaissance chapel, built in 1694,
in which is a fine altar-piece and a beautiful
carved screen. Among the distinguished
alumni are Sheldon, Ludlow, Ireton, Newman,
Pitt, North, Stubbs, Rawlinson and Bryce. The
gross income in 1917 was £10,024 and the under-
graduates numbered 158.

TRINITY COLLEGE, a Roman Catholic
institution for the higher education of women,
located at Washington, D. C. It was founded
by the Sisters of Notre Dame (Namur), and
was first opened to students in 1 It offers
two collc% courses leading to the degrees of
A.B,, and B.L,, respectively; and has no prepara-
tory department. The library in 1917 contained
over 15,000 volumes; the income amounted to
$25,000; there were 10 instructors and the stu-
dents numbered 281

. TRINITY COLLEGE, University of,
situated at Toronto, Canada, and federated,
since 1903, with the University of Toronto.
The University of Trinity College was founded
by royal charter in 1852, and up to 1903 con-
ferred degrees in arts, divinity, medicine, law,
music, dentistry and pharmacy. At present,
under the terms of the federation with the Uni-
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versity of Toronto, Trinity University confers
degrees, under its own charter, only in the fac-
ulty of divinity and co-operates with the Uni-
versity of Toronto in giving instruction in the

faculty of arts, the degrees in this ‘faculty and-

in all other faculties, except divinity, being con-
ferred by the University of Toronto. Trinity
Medical College, which prior to the federation
was the teaching body in the faculg; of medi-
cine, was amalgamated in 1903 with the Toronto
Medical College to form the faculty of medicine
in the University of Toronto. The arts courses
are open to both men and women. The divini
courses are maintained in close connection wi
the Church of England in Canada and stu-
dents are prepared for the ministry of that
Church. Trinity College has always made
residential collegiate life one of its prominent
ieatures, the men students residing in Trinity
College and the women students residing in
Saint Hilda’s College, which is open only to
women students of the University of Toronto
enrolled in Trinity College. See also ToroNTO,
UNIVERSITY OF.

TRINITY DOCTRINE, the Christian
doctrine of the triune nature of God. The doc-
trine of the Trinity is nowhere expressly
taught in the Old Testament. The doctrine in
regard to the divine nature which is most
strongly insisted on throughout the Old Testa-
ment is the unity of God as opposed to polythe-
ism, and by the names by which God revealed
himself to Moses (Ex. iii, 14, 15, and other
passages) it is implied that the divine nature
1s inscrutable to human intelligence. The plural
form used to designate the Deity in the account
of the creation, and many other incidental cir-
cumstances or expressions, are, however, held
as irnplymﬁ if not teaching, this doctrine.

In the New Testament it is evident that the
doctrine of a Trinity in the divine nature is
clearly and copiously taught. In the Gospels
Christ himself asserts a mysterious union be-
tween himself and the Father, appropriates to
himself by an evident allusion the mysterious
name of God revealed to Moses, and r;peatedly
refers to the Holy Spirit along with the Father as

artaking of the same divine nature and union.

he same doctrine is implied in the teaching of
John, the forerunner. In the baptism of Christ
by him the Holy Spirit is represented as de-
scending visibly upon him while he is recog-
nized by an audible voice from the Father, and
in the rite of baptism instituted by Christ the
names of Father, Son and Hoh\; Ghost are used
as the joint designation of the divine being. The
apostles and other writers of the New Testa-
ment Epistles constantly employ this form both
in the introductory assertion of their authority
and in their closing benedictions.

Among the definitions which resulted from
the conflict of opinion in the early Church with
regard to the doctrine of the Trinity, that
which was adopted by the Catholic Church, and
is generally accepted by orthodox Christians,
fairly claims the merit of the fullest harmony
and most comprehensive consistency with the
various statements of Scripture. It is that there
are in the Godhead three persons, one in sub-
stance, cocternal, equal in power, the Father,
Son and Holy Ghost. [t was only, however,
after a severe and protracted conflict that this
definition came to be generally accepted, and as
soon as the definition proceeds one step further

a wide schism again separates the Church. The
Eastern Church holds that the Holy Ghost pro-
ceeds from the Father; the Western, through-
out all its divisions, adopting the amended form
of the Nicene Creed fwltfs that he proceeds
from the Father and the Son. The three creeds
commonly called the Apostles’, the Athanasian
and the Nicene, all contain the points of agree-
ment between the two divisions of the Church,
while on the point of difference the Athanasian
and the commonly known form of the Nicene
express the faith of the Western Church. The
word “Trinity” is not in Scripture. The term
persons is not applied in Scripture to the Trin-
xt{, but something analogous to the conception
of personality seems to be implied in the apos- -
tolical arguments of the epistles. See ARIAN-
1sM; Nice, THE CounciLs oF; NICENE CREED;
UNITARIANISM.

TRINITY HALL, an English college at
Cambridge, founded in 1350 by William Bate-
m.m] bishop of Norwich. It continues to be the
legal college of the university under the new
statutes in force since 1882 and presents seven
livings. Consult Malden, H. E., ‘Trinity Hall’
(London 1902).

TRINITY HOUSE, Corporation of the.
An old English religious corporation dating
back to the reign of Henry VIl and managed
by a board called the Elder Brethren, selected
from the naval and the merchant service. It
now controls the more important lighthouses,
light-ships and fog signals on the English Coast.
Its headquarters are in London and its specific
duties are lighting and buoying the Thames
and adjacent coast.

. TRINITY RIVER, a Texan stream flow-
ing southeast and emptying into Galveston Bay
about 40 miles north of the city of Galveston.
It is formed from a network of small streams
in Montague, Jack, Denton, Parker and Wise
counties and frequently runs dry above Dallas.
It is over 500 miles long.

TRINITY SUNDAY, so called from being
set aside in special honor of the Trinity. It
comes directly after Whitsunday and was estab-
lished as a common festival by decree of John
XXII who died 1334. ’

. TRINODA NECESSITAS, a triple tax
imposed for public purposes from which no
lands, whether used for secular or religious
purposes, were exempt in Anglo-Saxon times.
These taxes were for thc maintenance of
bridges and highways, for the crection and kecp-
ing in repair of fortresses and for the support
of the king’s naval and military forces.

TRINUCLEUS (from the Latin ¢res,
three, and nucleus, little nut). A trilobitic genus
of the middle and upper Ordovician rocks. The
body seldom exceeds an inch in length and
has a broad horseshoe-shaped head shield. The
head is bordered by a wide pitted margin; the
glabella is convex and consists of a prominent
median and two less elevated lateral lobes.
In some forms the young were provided with
simple eyes. The thorax had six segments with
narrow axis.

TRIO, in music, a composition for three
voices or for three instruments. In a specific
sense the term “trio® is used to indicate a mid-
dle section in a composition and derived its

[4
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name from the three-part writing in this mid-
dle section employed by the old composers.

. TRIONAL, a harmless hypnotic, best ad-
ministered in hot milk. It is a white crystalline
powder prepared by the action of methyl-ethyl
ketone upon mercaptan and the oxidation of
the resulting product by permanganate of potas-
sium. It melts at 169° F., and is readily soluble
in alcohol, but sparingly so in water.

TRIPALMITIN. See PALMITIN,

TRIPHENYLMETHANE DYE.
STUFFS. See CoaL-TAR COLORS.

TRIPHENYLMETHYL, obviously a de-
rivative of the radicle methyl which cannot
exist independently. This remarkable substance
was discovered by Gomberg in 1901 and may
be prepared by the action of metals on chloro-
triphenylmethane. It forms a colorless crystal-
line solid, melting at 293° F. and acts as a
highly-unsaturated compound which when dis-
solved in liquid sulphur dioxide conducts the
electric current.

TRIPHYLITE. See LITHIOPHILITE
TRIPITAKA. Sce PiTAKA.

TRIPLE ALLIANCE, a name applied to
various international agrcements, the earliest
being that concluded in 1668 between England,
Holland and Sweden, with the object of op-
posing the advance of France. Within two
years, however, Charles 1I of England siﬁned
a treaty with the French king, binding him-
self not to interfere with the French designs
on the Netherlands.

(2) An alliance formed in 1717 between
England, France and Holland, guaranteeing the
clauses of the Treaty of Utrecht referring to
the English Protestant succession, the French
succession and the renunciation by Spain of
her claims to the throne of France. It was
intended as a counterpoise to the alliance of
Russia, Sweden and Spain, and by the adhesion
o§ Austria became the Quadruple Alliance in
1718.

(3) The Triple Alliance (India) was formed
between the English, the Peshwa and the Nizam
in 1790 with the object of invading the do-
minions of Tippoo S’ahib and equally sharing
them between the contracting parties.

(4) The alliance of Brazil, Argentina and
Uruguay in the war waged against Paraguay
from 1865 to 1869.

(5) The most important Triple Alliance, and
the one usually intended by the term, is that
concluded betwecen Austria-Hungary and the
German Empire in 1879, to which Italy became
a party in May 1882, The text of the treaty
of alliance between Austria-Hungary and Ger-
many — which is not subject to periodical re-
newal — was first made public on 3 Feb. 1888.
That between Italy and Austria-Hungary was
never made public until 1915, after ltaly’s de-
nunciation o? it on 4 May and declaration of
war against her former ally, Austria, on the
23d. The preamble of the treaty between Ger-
many and Austria-Hungary of 1879 declared
that a “solid alliance” between the two empires
“can threaten no one, but is rather calculated
to consolidate European peace as created by
the stipulations of the Treaty of Berlin® (of
1878). The two emperors, therefore, solemnly
promised each other “never to give an aggres-

sive tendency whatever to their purely defensive
agreement.®

Article I of the treaty reads as follows:

“If, contrarily to what may be hoped and
contrarily to the sincere wishes of the two high
contracting partics, one of the two Empires
were to be attacked by Russia, the two high
contracting parties are bound to lend each
other reciprocal aid with the whole of their im-
perial military power, and, subsequently, to
conclude no peace except conjointly and in
agreement.®

Article II declares that:

“If one of the two high contracting parties
were to be attacked by another Power, the other
kigh contracting party binds itself, by the
present act, not only not to uphold the ag-
gressor against its high ally, but at the least,
to observe a benevolent neutrality with regard
to the contracting party aforesaid.”

“If, however, in the case previously men-
tioned, the Power attacking were to be upheld
by Russia, whether by way of active cooperation
or by military measures that should threaten
the Power attacked, then the obligation of
reciprocal assistance with entire military forces
— obligation stipulated in Article 1 of this
Treaty — would immediately become executory,
and the military operations of the two high
contracting parties would also, in such circum-
stances, be conducted jointly until the conclusion
of peace”

Ex-Chancellor Prince von Biilow in his book
on ‘Imperial Germany’ thus describes the pur-
pose and results of the alliance: “It was neither
the desire of conquest nor unsatisfied ambition
that brought the states of the Triple Alliance
together and keeps them united. The three
mid-European states are bound to each other
by the firm resolve to maintain the existing
balance of power in Europe, and should a
forcible change be attempted, to prevent it if
need be by force. The united strength of mid-
dle Europe stands in the path of any revolu-
tion —any European policy which might elect
to follow the courses pursued by Louis XIV
or Napoleon 1. This alliance is like a mighty
fortification dividing the continent in two.

“The founders of the Triple Alliance inten-
tionally created a guarantee of peace. They
have not been disappointed in their hopes, for
the steadfastness of the Triple Alliance has
more than once in the course of the last thirty
years warded off the rising danger of war.?
He concludes with the observation that ®The
Triple Alliance as a guarantee of peace has
proved its worth for thirty years and this justi-
fies our hopes.?

This defense of the Alliance was written
shortly before the outhreak of the Great Euro-
pcan War since which time Italy has ceased
to be ‘a member of it. Italy’s position as a
member of the Alliance was from the first
peculiar, if not unnatural, and it is well known
that she joined it with more or less misgiving if
not reluctance, largely in consequence, it is said,
of pique at the acquisition of Tunis by France.
That she should have entered into an alliance
with Austria which exccised dominion over
ncarly a million Italians occupying considerable
territories to which Italy had never ceased to
lay claitn and which she still hoped eventually
to recover can only be explained by the Ital-
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ian suspicion of the designs of Great Britain
and France in the Mediterranean region. The
alliance by its very nature, therefore, con-
tained the seeds of its own dissolution. The
national aspiration for «Italia Irredenta® con-
tinued to be a source of irritation between
Austria and her neighboring ally, and as time
passed the ties which bound them began to
snap. The first shock came in 1908 on ac-
count of the annexation by Austria of Bosnia
and Herzegovina, an act which greatly irritated
the Italians who regarded with regret if not
fear the extension of Austrian power and
influence in the Balkans. The weakness of
the bond had already been revealed to the
world in 1906 at the Algeciras Conference,
when Italy broke away from her allies and
acted with Great Britain and France against
Germany and Austria-Hungary. Furthermore,
Italy's war against Turkey in 1911 and 1912
and her subsequent annexation of Tripoli and
Cyrenaica was regarded by Germany, Turkey’s
protector, with regret, for Turkey in effect
was now to all intents and purposes a member
of the alliance. Germany had been compelled
to stand by and see her Ottoman protége
stripped of her possessions by an ally which
refused to consult Germany or consider her sug-
gestions. This action of Italy still further re-
vealed how loosely she was bound to her allies
and particularly her independence of Germany
in the conduct of her foreign policy. The al-
liance was again weakened by the outcome of
the Balkan wars. Although Austria and Italy
had acted together in thwarting Serbia’s aspira-
tions for an outlet on the Adriatic, in creating
Albania an independent state under international
supervision, the seeds of future discord between
Austria and Italy were sown, since it marked
the beginning of a diplomatic struggle between
the two powers for control of the newly-es-
tablished state.

On 8 Dec. 1912 it was announced from
Vienna that the Triple Allignce had been re-
newed “without any change” The announce-
ment created a mild surprise in other countries;
in Austria itself it caused a panic on the Bourse
and a run on the savings banks in Galicia. The
last time the treaty had been renewed was in
1902 for 12 years, and would conscquently not
have expired till May or June 1914, Conﬂlctin%
reports stated that the renewal was for 1
years or two terms of six years; also seven
years. The Austrian press dwelt on the pacific
character of the alliance and declared the re-
newal as “a clear hint to all whom it may con-
cern® It was recalled that Bismarck had pub-
lished the terms of the treaty in 1888 at a
moment when Austro-Russian relations were
strained. Italy, it was known, had two treaties,
one with each of the other two contracting par-
ties. In 1912, also, an attitude of growing op-
position was manifesting itself in Italy against
Austro-Hungarian action with regard to Serbia.
In. German naval circles efforts were made to
give the alliance a definite significance for
naval as well as for military defense, in the
sense of binding Germany's partners to pro-
vide naval “compensations® for the increased
military expenditure of Germany in order that
the naval power of the Triple Entente (q.v.)
might have to be strengthened in the Mediter-
ranean and so, perhaps, be weakened in the
North Sea. A more drastic attitude was adopted

by a general officer writing in the Zeit, a Ger-
man diplomatic organ (8 Dec. 1912). He argued
that Russian boldness had its root in the “in-
famous alliance® with France, and the situa-
tion could only be saved if the Powers of the
Triple Alliance adopted the formula that Russia
must not be allowed to mobilize, and that the
Alliance must fall immediately upon France
and crush her before Russia could intervene,
One victory on French soil, he stated, would
cure Russia of her fondness for the French
alliance. The paper editorially declared that
these ideas prevailed in a great part of the
Austro-Hungarian corps of officers. In any
case, it was evident that the renewal of the
alliance “without change” left the de facto situa-

. tion in Europe unaltered. Already in 1902 M.

Delcassé, then French Minister of Foreign Af-
fairs, informed the Chamber of Deputies that
the Italian government had given the assurance
to France that “the policy of Italy as result-
gncgli from her alliances was neither directly nor
indirectly directed against France® and that “in
no case and in no form can Italy become either
the instrument or the auxiliary of aggression
against this country” (3 July). This inspired
prophecy was destined to be verified 12 years
later in the European War, when Italy refused
to join her allics against France and, in 1915,
threw her weight on the side of the Entente
Powers. Italy now saw an_opportunity to
realize her irredentist aspirations by joining
in the war against Austria. _

Under the terms of the treaty of 1882 be-
tween Italy and Austria-Hungary, by which
treaty Italy became a member of the Triple
Alliance, Italy bound herself in certain cir-
cumstances to come to the aid of her allies
in case they should find themselves in war
with another power or powers. Article III of
this treaty reads as follows: “If one or two
of the High Contracting Parties should be at-
tacked without direct provocation on their part,
and be engaged in war with two or several great
powers not signatory to this treaty, the Casus
federis_shall apply simultaneously to all the
High Contracting Parties.” Article IV de-
clares that:

“In the event that a Great Power not signa-
tory to this Treaty should menace the safety
of the States of one of the High Contracting
Parties, and that the menaced Party should be
forced to make war on the Power, the two
others bind themselves to observe toward their
ally a benevolent neutrality. Each one of them
in that case reserves to herself the right to
participate in the war, if she should consider
itl la;)))propriate to make common cause with her
ally.
During the negotiations preceding Italy’s
entrance into the war in 1915 the Italian govern-
ment contended that these stipulations bound
Italy to come to the aid of her allies only in
the case of a defensive war. Regarding her
allies as the aggressors in the war of 1914 she
did not consider, therefore, that a casus faederis
existed. Moreover the Italian government com-
plained that the Austro-Hungarian government
had violated article VII of the treaty of 1882
by failing to communicate to the Italian govern-
ment the terms of the Austro-Hungarian de-
mands of 23 July 1914, upon Serbia, which
preceded the decf;ration of war by Austria
against Serbia. The answer of the Austro-
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Hungarian government that the note to Serbia
had not been communicated to the German gov-
ernment, that Germany had not been consulted
regarding Austria's relations with Serbia and
that the Italian government had been assured
that Austria-Hungary had no designs of con-
quest in Serbia, was not regarded as satisfac-
tory. After protracted negotiations between
Italy and Austria-Hungary, in which the Italian
government demanded the cession of certain
Austrian territories to Italy which Austria at
first refused, but afterward partially agreed to
but not to take effect till after the war, the
Italian Parliament in May 1915 declared that
the Triple Alliance had been dissolved by the
failure of the Austro-Hungarian government
to acquaint the Italian government with the
terms of the ultimatum to Serbia. In a note
handed by the Italian Ambassador at Vienna
to the Austro-Hungarian Minister of Foreign
Affairs, the former referred to the Triple Alli-
ance as having been entered into as a guarantee
of peace and defense, the observance of which
would have sufficed to furnish a solid basis for
common and effective action. “Austria-Hun-
gary,” the note went on to declare, %in ignoring
the obligations existing under the treaty, pro-
foundly disturbed the status gquo in the Balkans
and created a situation from which she alone
was destined to profit to the disadvantage of
interests of the greatest importance, which her
ally had many times affirmed and proclaimed.
So flagrant a violation of the letter and the
spirit of the treaty,— not only justified the re-
fusal of Italy to place herself on the side of
her allies in a war provoked without her knowl-
edge, but at the same time deprived the alli-
ance of its essential meaning and of its reason
for existing.” See ITALY AND THE WAR; Aus-
TRIA-HUNGARY AND THE WAR; WAR, EUROPEAN :
HistoricAL INTRODUCTION ; DipLoMATIC HiSTORY.

Bibliography.— Bullard, ‘The Diplomacy of
the Great War> (New York 1906); Biilow,
¢Imperial Germany’ (New York 1914); Cool-
idge, A. C., ‘The Origins of the Triple Alli-
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¢The Diplomacy of the Great War’> (New York
1915) ; Italian Green Book and Austrian Red
Book (1915) containing the diplomatic corre-
spondence relating to the disruption of the
Triple Alliance; ¢‘Current History’ (New York,
June 1915).
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TRIPLE ENTENTE, The. In the litera-
ture of international law and diplomacy the
term “Triple Entente” has reference to an un-
derstanding embodied in certain formal con-
ventions and diplomatic conversations betwecen
Great Britain, France and Russia. It differs
from the former Triple Alliance (q.v.) between
Germany, Austria-Hungary and Italy in that
the parties to the latter solemnly bound them-
selves by a common treaty to act together for
the maintenance of the balance of power and
the preservation of the European peace, and
that in certain contingencies each would lend
its armed support to its allies in case of war.
The Triple Entente had less of the character
of a formal alliance. It did not rest upon a
common treaty between the three parties, by

the stipulations of which each pledged itself
to come to the assistance of the other in case
of war, but upon a series of treaties and un-
derstandings between France and Russia, be-
tween Great Britain and France and between
Great Britain and Russia, by which their vari-
ous differences were settled and by which they
agreed to act together in the future in the main-
tenance of their common interests and that
in certain eventualities they would come to each
other’s assistance with their naval forces in
defense of those interests.

Like the Triple Alliance, however, the Triple
Entente evolved out of a dual agreement,
namely, the diplomatic understanding between
France and Russia concluded in 1891. The text
of the document embodying the terms of this
agreement had never been made public, but its
purpose as announced was the maintenance of
the Eeace and the balance of power in Europe.
In the following year the Russo-French under-
standing was strengthened by the conclusion
between the governments of the two countries
of a “military convention,” providing for the
joint co-operation of their armed forces against
a common enemy, and in 1894 this was suc-
ceeded by the conclusion of an alliance (the
“Duplice” or “Dual Alliance®) between the two

overnments. The texts of both these two
ast-mentioned agreements and even their exact
dates have likewise been kept secret, ‘but in
August 1897, during an exchange of toasts be-
tween the Tsar of Russia and the President of
the French Republic the existence of the alli-
ance, though not its terms, was publicly an-
nounced and proclaimed. This understanding
with Russia was no doubt entered into at the
instance of France as an offset to the Triple
Alliance between Germany, Austria-Hungary
and Italy. The idea of revanche against gr-
many for the loss of Alsace-Lorraine had by
no mcans _been abandoned by the French, and
now that France had been encircled by a group
of powers including her old ecnemy, Germany,
bound by a treaty of alliance, she turned her
eyes toward Russia, who had her own griev-
ances against Germany, and between whom and
France strong economic bonds were being cre-
ated through huge investments of French capital
in the Muscovite Empire and through enor-
mous loans to the lgussian government by
French capitalists. These advances were cor-
dially received by Russia and thus the alliance
was easily concluded.

The alliance between France and Russia was
now followed by a rapprochement between
Great Britain and France, for a century tradi-
tional ecnemies of each other in Europe, Africa
and America. For a long time Great Britain,
secure in the protection of her fleet. and geo-
graphically separated from the continent by the
English Channel, had pursued a policy of “splen-
did isolation,” eschewing international alliances
and avoiding intervention in the disputes of
continental Europe. With her undisputed mas-
tery of the sea she did not need the support
of allies to protect her interests at home or
in her colonial dominions. But, in consequence
of the policy of conscription by which the Ger-
man army was eventually made the most power-
ful military organization in the world and in
consequence of the rapid building by Germany
of a powerful navy which, rightly or wrongly,
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Englishmen believed was intended to destroy
their supremacy on the seas, the British policy
of “splendid isolation® was abandoned and
Great Britain like France began to look about
for continental allies against the rcal or fancied
designs of Germany. The Fashoda incident of
1898 which brought France and Great Britain
to the verge of war with each other was quickly
forgotten and the two governments, in the pres-
ence of a power which they regarded as a com-
mon enemy and which had strengthened its
position by alliances, now drew together. In
1903 following an exchange of visits by the
heads of the two states and representatives of
both Parliaments, the two governments entered
into a general treaty of arbitration by which
they agreed to settle by judicial methods all dis-
putes arising in the future between them, with
certain exceptions. This agreement opened the
way for the conclusion in the following year of
a closer rapprochement and the definite settle-
ment of all outstanding disputes between the
two nations, some of which were irritating and
of long duration. This rapprochement owed
its success largely to the savoir fasre of Ki
- Edward VII, whose admiration for Frenc
manners and French culture caused his ad-
vances to be favorably received by the govern-
ment of the republic. The skilful diplomacy
of Lord Lansdowne, Sir Edward Grey, M. Del-
cassé and M. Paul Cambon likewise facilitated
the bringing about of what came to be known
as the Entente Cordiale. By a “Declaration”
dated 8 April 1904, and cast in the form of a
treaty, the old source of irritation between the
two countries due to the British occupation of
Egypt since 1882 was removed. The govern-
ment of France agreed that it would no longer
oppose the British occupation of Egypt by in-
sisting upon a time limit for the termination
of the occupation, in return for which the Brit-
ish government promised to recognize the
special interests of France in Morocco, particu-
larly her right to preserve order in that country
and to provide assistance, economic, financial
and military, to the Moroccan government to
enable it to establish the necessary reforms,
subject to certain treaty rights of Great Britain
therein and subject also to certain interests
which Spain by virtue of her geographical posi-
tion and her territorial possessions on the
Moorish coast had in the country. This mutual
engagement was to be binding for a period of
30 years, and was to be extended at five-year
intervals thereafter unless expressly denounced
by one of the parties upon one year’s notice.
In the same year the century-old conflict
between France and England regarding French
treaty rights in the fisheries on the coasts of
New Foundland were amicably settled by com-

promise.
Germany regarded the agreement of 1904
by which France was given a free hand in the

commercial, if not the political, exploitation of
Morocco —an agreement as to which Germany
had not been consulted — as one which ignored
her own rights therein and threatened her
safety. Following the sudden and somewhat
dramatic landing of the German Emperor at
Tangier on 31 March 1905 — an incident which
was intended to serve notice on Great Britain
and France that they would not be permitted to
partition the territories of North Africa be-

tween them without consulting Germany —a
demand was made by Germany that the whole
question should be submitted to a conference
of the powers interested. The conference met
at Algeciras in 1906, but on account of the
defection of Italy from her allies (see TRIPLE
ALLIANCE) and the lending of her support to
England and France, the resulting agreement
was a disappointment if not a humiliation to
Germany, for it practically confirmed the rights
claimed by France. Germany for the moment
accepted the agreement formulated by the Al-
geciras Conference, but subsequently claiming
that France was gignoring the principle of the
“open door® in Morocco and was interfering
with the rights of German subjects therein, the
German government sent a warship (the Pan-
ther) to Agadir in July 1911, ostensibly to
protect German interests but in reality, as it
was believed in England and France, for pur-
poses of aggression. War between Germany
and France for some weeks hung in the balance,
but it was averted by two treaties (November
1911) by which France agreed to cede. a por-
tion of the French Kongo to Germany, in re-
turn for which Germany promised to recognize
Morocco as a French protectorate and to with-
draw from further opposition to French con-
trol therein. Durinﬁ this crisis, England let
it be known that she would support France
against German aggression upon her rights in
Africa. In the following year the Entente
Cordiale ripened into what was in effect an
alliance for certain purposes between Great
Britain and France. This understanding was
embodied in an exchange of notes between Sir
Edward Grey, then British Minister of Foreign
Affairs, and M. Paul Cambon, the French Am-
bassador at London, in which it was agreed
that if either government “had grave reason
to expect an unprovoked attack by a third
power, or something that threatened the general
peace, it should immediately discuss with the
other whether both governments should act to-
gether to prevent aggression and to preserve
peace, and if so, what measures they would
be prepared to take in common”® It was in

- pursunance of this understanding, of which M.

Cambon on 30 July 1914, when the German
attack on France was imminent, reminded Sir
Edward Grey, that the latter on the 2d of
August 1914, informed the French Ambassador
that he was authorized by the Cabinet to give
assurance that in case the German fleet should
come into the channel or through the North
Sea to undertake hostile operations against the
coasts of France, the British fleet would give
all the protection within its power.

Finally, in 1907, Great Britain and Russia,
between whom good relations were temporarily
strained during the Russo-Japanese ar on
account of the Dogger bank incident and both
of whom had become rivals in Persia, settled
their disputes and laid the foundations of an
Entente Cordiale which ripened into an alliance
in 1914. The Anglo-Russian convention of that
year, like that between Great Britain and
France, eliminated certain long-standing dis-
putes regarding their spheres of influence in
the Onent. By the terms of the Convention
the northern portion of Persia was declared
to be within the Russian sphere of influence
while the southern part was similarly assngneci
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to Great Britain. In the same year a naval
convention similar to that between France and
Russia was concluded between the two nowers
providing for the joint co-operation of their
navies in certain contingencies.

Thus as a result of these several conventions
and understandings between France and Russia;
between England and France; and between
England and Russia, the Triple Alliance found
itsclf at the outbreak of the present war con-
fronted by the Triple Entente. Already by
1904 an Entente Cordiale between Italy and
France had been brought about and when Italy
repudiated the Triple Alliance in May 1915 and
joined Great Britain, France and Russia in
the war against Austria-Hungary, the Triple
Entente became a quadruple entente, if not an
alliance in the strict sense of the word. See
also Morocco; TRIPLE ALLIANCE.

Bibliography.— See the authorities cited in
the article on the TRIPLE ALLIANCE.
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TRIPLER, Charles Eastman, American
inventor: b. New York, 10 Aug. 1849; d. Liberty,
N. Y, 20 June 1906. Early in life he became an
expert mechanician, and in 1871 constructed
several models of canal boats propelled by their
own motive power. In 1872 he was engaged
on a naphtha engine to be used in launches, its
principle being the recondensation of naphtha so
that it could be used over and over. Experi-
ments in the field where he afterward became
distinguished were also begun at this time. In
the early part of 1890 he made his first regen-
erative coil, and he shortly discovered principles
hitherto unutilized in the process of liquefying
air. About 1895 he was widely advertised as
the discoverer of liquid air. See LIQUEFIED AND
CoMPRESSED GASES.

TRIPLET, in music, a combination of
three notes to be played in the time of two.
They are joined by a slur and distinguished by
having the figure 3 above them.

TRIPOD. This name, signifying generally

any three-legged utensil, came to be applied to a -

bronze altar consisting of a caldron raised on
a three-legged stand of bronze. Such was the
altar of Apollo at Delphi. It had a round flat
plate on the top, on which the priestess sat
when giving responses. Tripods of fine work-
manship and of precious metal were placed in
later times as votive gifts in the temples, es-
pecially those of Apollo (q.v.).

TRIPOLI, North Africa, the capital of the
Turkish vilayet of Tripoli, situated on the Med-
iterranean Coast, 100 miles from the boundary
of Tunis. It is the (Ea of the Phcenicians, and
lies in a fertile region, is surrounded with a
wall, with its domes and slender minarets, has
a pleasing aspect. It is a clean and compara-
tively well-built city, with a handsome palace
of the bey, good caravansaries, public baths,
numerous mosques and two Christian churches.
It was formerly the centre of a large slave trade
but now there are manufactures of carpets and
cloths and a considerable caravan trade over
Sahara. The exports are esparto, barley, ivory,
skins, ostrich feathers, etc. The imports are

mainly from Great Britain, being foodstuffs,
metals, machinery and hardware.

It was in

TRIPLER — TRIPOLI

Tripoli Harbor that Lieut. Stephen Decatur in
1804 recaptured and fired the United States
frigate Phdladelphia. Po_P. of the town about
30,000; of the district (Tripolitania) 73,000.

TRIPOLI, North Africa, formerly a Turk-
ish province, but since 1912 annexed to Italy,
situated along the Mediterranean Coast from
Egypt to Tunis, and extending inland from 60
to 600 miles to the Libyan Desert and French
Sahara. It consists of Tripoli proper, the semi-
detached district of Barca or Benghazi in the
northeast and the oasis district of Fezzan in
the south, and is bounded on the north by the
Mediterranean Sea, on the south by the Sahara,
on the east and southeast by the Libyan Desert
and on the west by Tunis. The total area of
Tripoli and its dependencies is about 406,000
square miles.

Topography.— There are practically no
harbors of any importance with the exception
of Tripoli, the capital city, as the coast line
stretches for over 700 miles in an irregular line
and is almost unbroken by protecting headlands
or indented with bays. The eastern half forms
the Systis Major or Gulf of Sidra and is broken
by numerous rocky points, which are, however,
of insufficient size to form harbors; the western
half, extending from the Gulf of Cabes, or Les-
ser Syrtis, east to Mesurata Point, is low and
sandy. The greater portion of the interior, even
up to the Mediterranean shores, is a desert
country consisting of sandy plains or naked
mountains and plateaus. Two mountain ranges
stretch from west to east, running nearly par-
allel to the coast, to the south the Suara Moun-
tains and to the north the Gharian Mountains,
the latter about 20 miles from the coast, having
a width of from 12 to 15 miles and consisting
for the most part of volcanic rocks and isolated
peaks. In the southwestern and southern parts
of Tripoli proper is the Hammada-el-Homra,
an interminable stony tableland covering about
40,000 square miles and about 1,500 feet above
sea-level, south of which is the Fezzan depres-
sion, in the oasis of which dwell tribes nomi-
nally subject to Tripoli, but practically inde-
pendent. The eastern part of the country
(Barca) is practically a continuation of the
desert in the south, the mountains to the north
being a continuation of the two ranges in
Tripoli proper.

ezzan.— This section of the country cov-
ers an area of about 150,200 square miles. In
the northern part are low mountains or hills
and sandy plains and a few fertile valleys are
in the southern part. To the south, especially
in the district surrounding the capital, Muzruk,
are numerous oases, which together with the
Valley of Wady Lajal, form the most fertile
section of Fezzan, corn and dates being culti-
vated in large quantitiecs. The most common
animals found in the hills are foxes, jackals,
gazelles, the ostrich, vulture and falcon. There
are no streams of water and but a few natural
springs and small lakes, the rainfdll being very
slight and with long periods intervening.

Barca.— To the western and northern parts
of this district, which is about 500 miles long
by 400 miles wide, is the elevated platcau of

yrenaica, which encloses the Gulf of Sidra and
which is separated on the south from the Libyan
Dcsert by the Aujila depression, a remarkable
chain of low-lying oases. South of this depres-
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sion the land gradually rises to a height of 1,200
feet and then again depresses to the level of the
desert. The sides and summits of the hills in
the east and north are well cultivated and af-
ford excellent pasture,

Climate.— The climate is dry and warm, but
healthful, droughts prevailing from May to
September and rains from November to March.

Industries.— In the hilly districts a large
portion of the land is left for grazing purposes
and cattle-breeding has become an important
branch of trade, but olives, figs, almonds and
other fruits are cultivated to a considerable ex-
tent. The coast region in the extreme west,
rrticularly the district of Mesheea, is a fertile

ruit and cotton-raising district, the chief prod-

ucts of which are wheat, barley (the chief food
of the people), millet, Indian corn, pomegran-
ates, lemons, figs, jujubes, apricots, plums,
watermelons, cotton, silk, tobacco, saffron, mad-
der and castor-oil; while from the interior
comes senna, dates and galls. Esparto-grass,
barley and other grains, straw mats, earthen
jars and other manufactures, beside the sur-
plus products of the date and olive plantations,
are exported by sea. The principal articles
manufactured are carpets, cloaks, etc, sack-
ing, prepared skins, morocco leather, earthen-
wares, etc. There is considerable trade by
caravan with the Sudan, carrying European
goods south, and ivory, ostrich teathers, rubber
and gold north. The total value of the com-
merce is about $7,000,000 annually.

Government and Population.— Tripoli,
which was until 1912 under the despotic rule of
the sultan of Turkey, was then annexed by Italy
and divided into two independent districts,
Tripolitania and Cyrenaica, with their, respective
capitals at Tripoli and Benghazi, but in
1915 they were merged in one province
and is ruled by a governor appointed by
the king. There are courts of first and sec-
ond instance and appeal. The revenues of the
country are raised by direct tribute from the
Arabs and district governors, a land tax, a
tax on Jews and merchants and on export and
import duties. The religion is Mohammedan-
ism and while Arabic is generally spoken, Italian
is the official language. The inhabitants are
mostly Berber, but Jews are numerous, especi-
ally on the coast, Moors in the towns and
nomadic Bedouins in the country. The popu-
lation of Tripoli, including the dependencies,
has been variously estimated at from 800,000
to 1,300,000. The town of Tripoli has a pop-
ulation of about 30,000; Benghazi of 35,000.
Railways are under construction, over 300 kilo-
meters having been laid.

History.— In ancient times Tripoli belonged
successively to Carthage, Numidia and Rome.
Later it passed into the hands of the Vandals
and Greeks. It was captured in 644 by the
Arabs, who turned the state religion from Chris-
tianity to Mohammedanism. The city of Tripoli
was captured in 1510 by Ferdinand the Catholic
and from 1530 to 1551 was under the control of
the Knights of Saint John. In 1551 Tripoli be-
came a Turkish province, then fell into a state
of anarchy and remained a nest of pirates until
in 1835 Turkey reasserted its authority and re-
duced what had been known as one of the
“Barbary States® to a vilayet.

As a piratical stronghold Tripoli became in-
volved with various European nations and

finally with the United States. Both England
and France sent exgeditions against it in the
latter part of the 18th century, and after numer-
ous tributes and ransoms to insure peace had
been paid by the United States to the “Barbary
States® as a whole, a treaty with Tripoli was
concluded in 1796 for peace without ransom.
The pasha, however, inside of four years broke
the treaty, demanding $225,000 and $25,000 an-
nually, and on refusal of payment declared war
14 May 1801. An American squadron under
Commodore Dale blockaded the harbor of Trip-
oli and under Commodore Preble (1803-04)
bombarded the port five times. The city of
Derme, in Barca, was also captured by General
Eaton. Fearing further bombardment from the

uadron and disaster by land, as well as dis-
affection and insurrection among his own troops,
the pasha signed a treaty of peace on 3 June
1805. In 1815 Decatur forced the pasha to re-
lease all ships and prisoners of whatever nation
which he had seized and also to pay all indem-
nities on pain of having the city destroyed.
Since that time several rebellions have occurred,
the most notable taking place in 1842 and 1844,
but all have been successfully suppressed by
the Turkish government. In September 1911
war broke out between Italy and Turkey and
an Italian army of invasion occupied the coun-
try. On 5 November Italy decreed its annex-
ation; but the struggle continued until 18 Oct.
1912, when by the Treaty of Ouchy, Turkey con-
sented to abrogate her sovereiﬁnt and the an-
nexation has been recognize y the great
powers. See BAmBARY; BARBARY Powess,
UNITED STATES TREATIES AND WARS WITH THE;
Barca; FrzzaN; Turko-ITALIAN WAR,

TRIPOLI, TRIPOLIS, or TARABU-
LUS, Syria, Asiatic Turkey, a town in the
vilayet of Beirut, about 40 miles north-north-
east of the city of Beirut and two and a half
miles from El-Mina, its port of entry. It is
situated at the foot of a spur of Mount Lebanon
and at the mouth of the Kadisha. The ancient
town was situated on a triangular promontory
jutting out into the Mediterranean g)ea, and for
several centuries continued to occupy that posi-
tion. rthquakes destroyed a greater portion
of the town in 450 and again in 550; in 638
it was captured by the Saracens; it became an
important stronghold at the time of the Cru-
sades, and in 1108 was captured by the Cru-
saders, after having successfully withstood a
siege lasting several years, At that time a large
and valuable library was burned. It was de-
stroyed by the Egyptian sultan, Kalaun, in
1289, but soon afterward the town was rebuilt
on its present site and now enjoys considerable
prosperity. In May 1864 the government pow-
der magazine exploded, destroying a large por-
tion of the town and 300 or 400 lives. Among
the buildings are a custom-house, foreign con-
sulates, churches, a synagogue, several mosques,
an American mission station and girls’ school,
an orphanage and girls’ home of the French
Sisters of Charity, a monastery, and an old
castle standing on an adjacent height. The
main source of income is derived from the
export of raw silk, sponges, ivory, sugarcane,
olive-oil, cotton, wool, ostrich feathers, tobacco,
galls, cochincal, soap, etc. Pop. about 30,000,
mostly Mussulmans.
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TRIPOLI, a porous, silicious rock, prob-
ably formed by the weathering and leaching
of chert beds. It occurs abundantly in Mis-
souri, southern Illinois and western Tennessee.
The tripoli usually consists of over 98 per cent
of silica (SiO:). Large blocks are used for
filter stones., The finer material is ground into
tripoli flour, used largely in scouring and pol-
ishing preparations. The term tripoli is in-
correctly used for tripolite (q.v.) or diato-
maceous earth.

TRIPOLI AND INFUSORIAL EARTH.
gee MineraL ProbucTioN oF THE UNITED
TATES.

TRIPOLITAN WAR, in American his-
tory, the name applied to a war between the
United States and Tripoli in 1801-05. It was
caused by the refusal of the United States to
increase its payment for immunity from the
depredations of the Tripolitan corsairs. After
several engagements peace was concluded 4
June 1805.

TRIPOLITE, a name applied to a silicious
ooze composed chiefly of silicious shells of
diatoms and hence often called diatomaceous
earth or wrongly infusorial earth. It resembles
clay or chalk, but is a little harsh between the
fingers and scratches glass. It often forms thick
deposits below peat swamps. In the Miocene
beds of the Atlantic Coast is a more or less im-
pure diatomaceous deposit over 200 feet in
thickness. Not to be confused with tripoli.
See TERTIARY; DiaToMs.

TRIPOS, a term applied in Cambridfe Uni-
versity, England, to the list of successful candi-
dates for honors in the final examinations of
the different departments of the university; also
the honor examination. The word is supposed
to be derived from the fact that the candidate
for honors formerly sat on a three-legged stool
(tripod or tripos) during his disputation with
the professor. .

TRIPP, Bartlett, American diplomatist: b.
Harmony, Me., 15 July 1842, He was grad-
vated at Waterville College (now Colby Uni-
versity) in 1861 and completed a law course at
Albany in 1866. He practised first at Augusta,
Me., but in the spring of 1869 removed to
Yankton, Dak. In 1877 he served on the com-
mission appointed to revise and codify the laws
of Dakota and was president of the first con-
vention that drafted a constitution for the new
State of South Dakota. During 1885-89 he was
chief justice of the Territory and in 1893 was
appointed United States Minister to Austria.
Returning from his diplomatic post ir 1897, he
was, two years later, appointed chairman of the
commission having in charge the settlement of
complications arising between England, Ger-
many and America over the affairs of Samoa,

TRIPTOLEMUS, trip-tol'é-miis, in the
Greek myth, the son of Celeus, king of Attica
and of Mectaneira. The goddess Ceres loved
him and wished to make him immortal, but was
prevented through the meddling curiosity of his
mother. She, however, taught him plowing
and agriculture and instructed him how to sow
corn and make bread. She also gave him her
chariot, drawn by two dragonms, in which he
traveled over the earth and distributed corn
to all the inhabitants of the world. He is the
hero of the Eleusinian mysteries and founder

TRIPOLI — TRISSINO

of the Thesmophorian celebration. In the At-
tic Eleusinian fable he is represented as the
judge of the dead.

TRIPTYCH, trip'tik, i1 art, a picture, carv-
ing or other representation in three compart-
ments side by side; most frequently such as is
used for an altar-piece. The central picture is
usually complete in itself and the designs on
either side smaller.

TRIREME, in classical antiquity, a large
galley or war-vessel with three benches or banks
of oars on a side, a common class of warship
among the Greeks, Romans, Carthaginians, etc.
The trireme was usually provided with a large
square sail, which could be raised during a fair
wind to relieve the rowers, but was not em-
ployed in action,

TRISACRAMENTARIAN, a name given
to those Lutherans and other Protestants who
maintained that the sacraments of Baptism, the
Lord’s Supgg:l and Penance were necessary to
salvation. is opinion was held by some Lu-
therans at Leipzig and was advocated in_Eng-
land in the “Institution of a Christian Man>
published in 1536.

TRISAGION. See DoxoLocy.

TRISECTION OF AN ANGLE (from
Lat. tresectus, cut in three parts), a famous
problem in mathematics. It was first investi-
gated by the Sophists and Hippias of this school
invented the quadratrix by which any angle

B C

A G D

may be trisected. In the figure let BD be the
quadrant of a circle, BG be_the arc of the
quadratrix and the construction involve the

. DB BA s .
relation D = FO Then by dividing B A into

segments having any given ratio, the quadrant
or any arc BD can be divided into arcs having
the same ratio.

TRISMEGISTUS.
MEGISTUS.

TRISMUS NASCENTIUM (Lat., lock-
jaw of the newborn), a form of lockjaw, usu-
ally fatal, occurring in children a few days after
birth. Sce TETANUS.

TRISSINO, Giovanni Giorgio, j6-van'né
jor'jé trés-sé’no, Italian author: b. Vicenza, 18
June 1478; d. Rome, 8 Dec. 1550. He studied
the Greek language under Chalcondylas and be-
came also a graceful Latin and Italian writer.
At a_mature age he was employed by Popes
Leo X and Clement VII upon several diplo-
matic missions. He wrote ‘Sofonisba,” the
first Italian regular tragedy; ¢L’Italia Liberata
dai Goti,> an epic in blank verse; and ‘La
Poetica,> a_ treatise on tical art. To his
suggestion is attributed tﬁ:epresent method of

See HEerMES TRris-
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writing the v and j of the Roman alphabet
different from the % and i with which they
were before confounded. He also endeavored
to introduce distinct signs for the different
sounds of o and e.

TRIST, Nicholas Philip, American lawyer
and diplomatist: b. Charlottesville, Va., 1800;
d. 1874. He studied at West Point but left the
Military Academy without graduating; studied
law with Thomas Jefferson; in 1824 took a
clerkshir. in the United States Treasury Depart-
ment and in 1829 became private secretary to
President Jackson. He was consul at Havana
in 1834-36 and in 1845 was made chief clerk in
the Department of State. On 15 April 1847
President Polk appointed him special agent to
negotiate a peace with Mexico, American suc-
cesses having practically determined the result of
the war with that country. (See MEXICAN WAR,
THE). A quarrel with General Scott hindered
the performance of his mission and his efforts
were unavailing until the new government suc-
ceeded that of Santa Ana. Mcanwhile Trist’s
commission had been canceled; but having be-
come reconciled with Scott, he followed his
counsel and continued the negotiations, which
l('esul;ed in the Treaty of Guadalupe-Hidalgo

q.v.).

TRISTAN, TRISTRAM or TRISTREM,
the central figure of a circle of Celtic myths,
which with modifications subsequently appeared
in all European literatures. See ARTHURIAN

ROMANCES; MORTE D'ARTHUR; TRISTAN.
TRISTAN, a courtly epic written by the
Middle High German t Gottfried von Stras-

burg about 1210. Like most courtly German
epics it is a free rendering of a French source,
in this case that of the trouvére Thomas of
Brittany, the master of the avemtiure, as Gott-
fried calls him. It tells the story of a pair of
unfortunate lovers, Tristan and Isolt, who are
constrained by a love potion to love one an-
other against their will. (Tristan’ belongs to
the Bretonic cycle of sagas and reflects the
struigles between the Bretons of Cornwall and
the Viking kingdom of Ireland. The earliest
version is that of the Norman minstrel Berol,
which_was translated into German by Eilhart
von Oberge about 1170. Gottfried knew this
version but considered that of Thomas to be
more accurate. This version of Thomas ap-
pears also in_the form of a Norwegian prose
saga about 1226 and of an English poem, Sir
Tristrem,” about 1300. -

As Gottfried tells the story, Tristan was
the child of Riwalin of Parmenie and Blanche-
fluer, sister of King Mark of Cornwall. His
ggrents died early, his mother in giving him

irth, and he was brought up by a faithful
vassal named Rual, who taught him many
languages and trained him in all knightly arts,
When the lad was 15 he was abducted by Nor-
wegian traders and landed on the coast of
Cornwall, where he was taken to his uncle’s
court, a.lthouﬁh neither was aware of the re-
lationship. ere he soon me a favorite
and was made a knight. Later he fatally
wounded the giant Morolt, who had been sent
by the king of Ireland to collect tribute long
overdue. A splinter of Tristan's sword re-
mained in Morolt's skull. Tristan himself was
wounded, and, as his wound would not yield

to treatment, he set out disguised as a minstrel
to the court of Queen Isolt of Ireland, who
was famous for her healing arts, but whose
brother Morolt he had slain. Here he was
healed by the queen and spent sometime in-
structing her daughter Isolt in the art of music.
On his return he praised the beauty of the
fair princess so highly that King Mark was
persuaded to make her his bride. Tristan is
sent as the messenger, succeeds in ridding the
land of a fell dragon, and receives as his
reward the hand of the king's daughter, which,
however, he claims for his uncle and not for
himself. Meanwhile he is recognized as the
slayer of Morolt by the missing splinter in
his sword, but paints the advantages of a union
with King Mark in such glowing colors that
he succeeds in reconciling the rclatives of the
dead giant. On the voyage to Cornwall, Isolt
and Tristan, through a mistake of the maid
Brangaene, drink of a love potion preparcd
k{ Queen Isolt for her daughter and King

ark. For a time the two young people strug-
gle bravely against the overpowering passion
which steals over them, but finally abandon
themselves to the enjoyment of their love. In-
stead of confessing their secret to King Mark,
they conceal it, and after Isolt hecomes the
king’s bride, continue their clandestine meet-
ings. Again and again they are suspected and
are finally caught, but Isolt succeeds in clear-
ing herself by a trick at the trial which is
held to decide the question of her guilt. Again
detected in a meeting, Tristan is banished and

oes to Arundel, where he marries a second

solt, Isolt “of the white hands”; but because
of his love for the first Isolt he lives with the
latter in chastity. Here Gottfried’s poem breaks
off. It was continued and finished by two other
poets, Ulrich von Tirheim, a Swabian, and
Heinrich von Freiberg, a Saxon, who relate
how Tristan, once again wounded, sends for
his love Isolt. She hastens to his side, but
his wife Isolt, prompted by jealousy, declares
that the vessel carries a black sail instead of
the white one agreed on if Isolt were coming.
Tristan succumbs to the shock and Isolt on land-
ing throws herself on the body of her dead
lover and dies of a broken heart.

_The poem is justly famous among medizval
epics for its wonderful sichological analysis,
its masterly portrayal of the struggles of the
two lovers against their ill-fated love and the
beauty and limpidit[\; of the verse. It is very
long, nearly 20,000 lines, but it does not weary
us, as do many courtly epics, with lengthy de-
scriptions of armor and dress. The best edi-
tions are those of Bechstein (two vols, 3d
ed, 1890?, W. Golther (Stuttgart 1889) and
K. Marold (Leipzig 1906). It has been trans-
lated into modern German by H. Kurz (1844),
by Karl Simrock (1855); but finest of all i<
a free rendering by W. Hertz (5th ed,
1911). An English prose translation has been
made by Jessiec L. Weston (1899). Matthew
Arnold modernized it under the title of ¢Tris-
tram and Iseult> and Swinburnme unblished in
1882 his ‘Tristram of Lyonesse,” the best mod-
ern epic version of the old saga. Many Ger-
man modernizations exist, among the most
important of which are the epic by Karl Im-
mermann (1840) and Richard Wagner's beau-
tiful music drama ¢Tristan and Isolde> (1850).
Consult Golther, W, Tristran und Isolde in
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Dichtungen des Mittelalters und der Neuen
Zeit> (Leipzig 1907).
D. B. SHUMwaAYy.

TRISTAN DA CUNHA, tris-tin’ di koon’
ya, or D’ACUNHA, a group of three small
1slands in _the south Atlantic Ocean, belonging
to Great Britain, and situated in lat. 37° 6' S,,
and long. 12° 2’ W., about 2,000 miles west of
Cape Town and 3,000 miles east of Bahia
Blanca, on the South American Coast, probably
the most isolated inhabited spots on the globe.
The islands are named Tristan, Nightingale
and Inaccessible. They are peaks of sunken
mountains, for nearby soundings go below 6,000
fect and not far away to 12,000 or more. The
principal and only inhabited member of the

oup, Tristan, is 16 square miles in area.
t is an extinct volcano rising almost abruptly
to a height of 8200 feet. There is a fine
stream and a fresh-water lake. The first per-
manent settlement was in 1810 and the pop-
ulation is now about 100. The people are moral
and hospitable.’ The climate is mild, but wet.
Cattle, sheep and vegetables are raised. The
island was discovered by the Portuguese navi-
gator Tristan da_Cunha in 1506 and in 1817
was taken possession of by Great Britain. Pop.
about 100.

TRISTEARIN. See SteArRIC ACID.

TRISTRAM, Henry Baker, British clergy-
man and writer: b. Eglingham. 1822; d. 1906.
Educated at Lincoln College, Oxford, he be-
came rural dean of Durham (1880) and trav-
eled extensively thereafter. Among his more
noted writings are <The Land of Israel”> (1865;
2d ed., 1882); ‘Natural History of the Bible’
(1867; 5th ed., 1880); ‘The Land of Moab’
(1873; 2d ed., 1874); ¢Eastern Customs in
Bible Lands®> (1894), etc.

TRISTRAM SHANDY. <(The Life and
Opinions of Tristram Shandy, Gentleman,> by
the Rev. Laurence Sterne (1713-68), one of
the most famous masterpieces in English fic-
tion, was begun in 1759 by way of relieving
the author’s mind during his wife’s attack of
insanity. The first instalment was refused by
Dodsley in the autumn of 1759 and was privatel
published by the author in 1761. It had su
instant success that a second edition was pub-
lished in April. Succeeding volumes followed
rapidly, the sixth volume appearing in Decem-
ber 1761, but thereafter there were longer in-
tervals, the ninth and last volume being com-
pleted late in 1766 (published in 1767), on
Sterne’s return from a trip through France
and Italy, which gave him material for ‘A
Sentimental Journey.?

In spite of, perhaps because of, its _pogu-
larity, ¢Tristram Shandy’ received, as it has
since continued to receive, much adverse crit-
icism. This was based on the minor grounds
of formlessness and lack of definiteness and
realistic sense and for the more important rea-
sons of alleged indecency. Dr. Johnson con-
demned it for the latter fault and it was also
made the subject of burlesque and irony.
Sterne, however, continued writing in his own
vein and was rewarded with immediate and
permanent reputation as an original humorist
of high rank. With Richardson, Fielding and
Smollett he is usually regarded as one of the
four great novelists of the 18th century.

(Tristram’ remains one of the most diffi-

cult of books to describe. Generally speaking, it
belongs to the discursive, digressive, rambling,
intime kind of novel best represented by Rabe-
lais and Cervantes, to whom Sterne constantly
makes acknowledgment, and it is doubtless the
prototype of such modern and more decorous
novels of the whimsical kind as ‘The Autocrat
at the Breakfast Table.” It is, however, unlike
its originals, in_that it apparently lacks the
ﬁeneral. and satirical purpose that modern critics
ave discerned in Rabelais and Cervantes, and
because its picaresque t of adventure 1s al-
most always mental rather than physical. It
is an account of the humors of odd people of
vivid personality and ways of mind and it is
replete with the wit and humor of special
situations, persons and habits. It is the vehicle
for Sterne’s wit, sentiment, whims, humor,
learning and notions about various particular
things. So far as the author expressed his pur-
pose, such passages as the following tell what
he is tr{i:;g to do: “Tis to rebuke a vicious
taste, which has crept into thousands besides
herself — of reading straight forwards, more in
quest of the adventures than of the deep erudi-
tion and knowledge which a book of this cast,
if read over as it should be, would infallibly
impart with them. The mind should be ac-
customed to make wise reflections and draw
curious conclusions as it goes along? (Ch.
20). *My work is digressive and it is progress-
ive too—and at the same time® (Ch. 22).
¥Writing, when properly managed (as you
may be sure I think mine is), is but a different
name for conversation. As no one who knows
what he is about in good company, would ven-
ture to talk all — so no author who understands
the just boundaries of decorum and good breed-
ing would presume to think all: the truest re-
spect which you can pay to the reader’s under-
standing is to half the matter amicably and
leave him something to imagine, in his turm.
as well as yourself® (Ch. 36).

More concretely, the characters are the im-
i)ortant thing. Only 10 figure directly in this
ong novel. Walter Shandy, merchant; his
wife; his brother, the immortal Uncle 'foby;
the latter’s servant, Corporal Trim; Dr. Slop;
Yorick, the parson; Obadiah, the manservant;
Susannah, the maid servant; the Widow Wad-
man, Toby’s inamorata; and Bridget, her maid;
besides Tristram, the showmaster. Numerous
lay figures, Didius, Kysarcius, Phutatorius and
others, are named from time to time to set off
these principal characters, but they never actu-
ally appear; and there are many illustrative and
digressive stories, as that of the nose and the
excellent episode of Le Fever. Nearly half
the book is taken up with the prenatal sur-
roundings of Tristram,— of the Shandy family
the articles of marriage settlement, the local
accoucheurs, and other such matters, and of
these, the discourses of Mr. Shandy, Uncle
Toby, and Dr. Slop, while awaiting the birth
of the hero, form a large part. Uncle Toby,
the most famous character in the book and
one of the most enjoyable creations in litera-
ture, is characteristically described by his hobby-
horse, playing at fortification and the art of be-
sieging towns. He responds chiefly to such
ideas; and yet such is Sterne’s art that Toby
remains immortal for his simple and generous
nature, (Tristram’ is practically without story
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or plot, the only connected episode being that
about the middle of the novel the hero is born
with a broken nose and is misnamed Tristram, to
the great grief of his father. Otherwise it is all
uiddity, disgression, eccentricity and interlude.

f the three hundred odd chapters, some have
only a line or two, and no one chapter may be
said directly to follow its predecessor. Con-
sult the ‘Life of Laurence Sterne’> by Percy
Fitzgerald, the biographical criticism by Paul
Stapfer and H. D. Traill in the ‘English Men
of Letters’ series, as well as the usual his-
tories of English literature and the 18th
century.

WiLLiaM T. BREWSTER.

TRITHEISM, the doctrine that there are
three Gods, instead of three Persons in the
Godhead. It has been taught both in the earl
Christian period, and in recent times, althoug
so far as known to the public it has no pres-
ent advocates. The Gnostics, according to Cy-
ril of Jerusalem, were the first to teach it. A
similar doctrine was formulated in the 6th
century by Ascugnages of Constantinople, after
whom one of his pupils, Philoponus, founded
a tritheistic sect, which was followed by another
sect called Cononites. Tritheism seems to have
been dead or dormant for several centuries,
until Rosellinus, in the 11th century, brought
it forward in a novel form. He taught that
the name of God was the abstract idea of a
genus containing the three Persons, the Father,
the Son and the Holy Ghost. Having been
condemned by the Council of Soissons 1n 1092
he recanted. Tritheism was not heard of again
until 1691, when Dr. Sherlock, Dean ot Saint
Paul's, London, maintained that “there are
three infinite and distinct minds and substances
in the Trinity.® This teaching was condemned
by the heads of the houses at Oxford, as “false,
impious and heretical,” and the controversy
which followed was suppressed by an order
in council.

TRITHEMIUS, Johannes, German Catho-
lic theologian and historian: b. at Trittenheim
near Treves, 1462; d. at Wiirzburg, 1516. He
was christened Heidenberg but was called after
his birthplace. He entered the Benedictine
monastery at Sponheim and became its abbot
(1483) but his strict rule made him unpopular
and he exchanged for the monastery of Saint
{'ames at Wiirzburg. Of his numerous writings

is letters were published in 1536 and his ser-
mons in 1576. He was a pioneer author in
German church history. Consult Janssen,
Johannes, ‘History of the German People at
the Close of the Middle Ages’ (Eng. trans. by
A.M. Christie, London, 1896).

TRITICUM, a genus of grasses (q.v.), one
species of which (T. vulgare% is wheat (q.v.).
See GrASSES IN THE UNITED STATES.

TRITOMA, a florist's name for a genus
(Kniphofia) of African plants of the family
Liliacee, one of which (K. aloides) is also
widely known as flame-flower, red-hot-poker-
plant, torch-lily, etc, and is planted among
shrubbery that needs an enlivening coler be-
tween midsummer and the coming of frost. The
bulbs® send up long, narrow, radical leaves
from among which the rocket-like spikes of
flamboyant red flowers rise four or more feet.
North of Washington the plants are usually

L

taken up and stored during the winter, and in
places where the ground is likely to freeze and
thaw alternately dg'ley should be mulched. They
succeed well in any well-drained, warm, loamy
soil well protected from wind. Ordinary care
in cultivation and fertilizing is sufficient. This
species has a score or more of named varieties.

TRITON, tri'ton, in Greek mythology, son
of Poseidon and Amphitrite, with whom he
lived in a golden palace at the bottom of the
sea. The Triton Sea, a fabled ocean in Africa,
appears to be his haunt in the Argonaut cycle.
He is variously described, but his body is gen-
erally a compound of the human figure above
with that of a dolphin below. e is also
horned and prick-eared as if an ocean satyr.
He carries a large shell, which serves him as a
horn on which he blows loudly to rouse the
waves, or softly to assuage their fury. Numer-
ous tritons sometimes appear, creatures who in

. addition to the torso of a man and the tail of a

dolphin prance through the billows with the
forefeet of a horse. A most beautiful example
of this conception is the ¢Triton and Nereid’ of
the Vatican, in which Triton amid a group of
sportive Cupids is carrying off a Nereid. Con-
sult Escher, ¢Triton, und seine Bekimpfung
durch Herakles’? (1890) ; Brunn, ‘Griechische
Gotterideale? (1893).

TRITON. . See TRUMPET-SHELL.

TRITYLODON (from the Greek, meaning
€three knotted teeth®). A mammal from the
lower Jurassic of South Africa; primitive and
multituberculate, seemingly resembling the
c%modgnt reptiles with which it has been
classed.

TRIUMPH, a solemn procession granted to
a victorious general of ancient Rome. It was
bestowed only on one who had held the office of
dictator, consul, or preator, and after a decisive
victory over foreign foes, or on the complete
subjugation of a province, On the day of the
triumph all the temples were thrown open;
every shrine was decorated with garlands, an
every altar smoked with incense. The general
assembled his soldiers without the city, delivered
to them a commendatory oration, and distributed
rewards and money as their share of the spoil
of the enemies. He then mounted his car and
advanced to the triumphal gate (ports trium-
phalis), where he was met by the senate, and
the erocession was formed and marched along
the Via Sacra to the Capitol. It was led by the
senate, headed by the magistrates, and included
a train of carriages laden with spoils — models
of captured forts and cities, pictures of the
country conquered, trumpeters and flute-players,
white bulls or oxen destined for sacrifice, at-
tended by priests with their insignia and imple-
ments; the most distinguished captives, etc.
The triumphant general rode in a circular char-
iot drawn by four horses; in his right hand he
bore a laurel bough, and in his left a sceptre;
he was attired in gold-embroidered robe and a
flowered tunic, and his brows were encircled
with laurel. In the car he was accompanied
by his children of tender age, and sometimes by
very intimate friends. A public slave held over
his head a gold Etruscan crown ornamented
with jewels. The legates, tribunes and eques-
trians, with the grown-up sons of the conqueror,
followed on horseback. The infantry followed
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in marching order, their spears adorned with
laurel, shouting, /o triumphe! singing hymns to
the gods, and praising or ridiculing their gen-
eral, according to the license of the day, as their
humor might dictate. As the procession as-
cended the Capitoline Hill some of the captives
were withdrawn from it and conducted to prison
to be put to death. As soon as their execution
was intimated the victims were sacrificed, offer-
ings presented to Jupiter, and the general and
his friends parted in the temple, returning home
in the evening accompanicd by flutes and torches
and a crowd of citizens. Sometimes when the
spoil was great the procession extended over
more than one day. The ovation was a lesser
triumph, so called because the sacrifice on the
occasion was a sheep. The general entered the
city on foot, and was not attended by the senate.
He was preceded by flutes, but not by trumpet-
ers, and was not necessarily accompanied by his
army. Consult Mommsen, ‘Romisches Staats-
recht” (1887).

TRIUMPHAL ARCH. See ArcH, MEMO-
RIAL AND TRIUMPHAL,

TRIUMVIR, in ancient Rome, one of the
three men united in office. The triumvirs were
either ordinary magistrates (as the triumuviri
capitales, who were police commissioners, hav-
ing charge of the jails, and acting as magis-
trates, the trivomviri monetales, who were com-
missioners of the mint, and had the charge of
coining money), or tfxey were extraordinary
commissioners appointed to jointly execute any

office. The term is specifically applied to the
members of the two triumvirates. See
TRIUMVIRATE.

TRIUMVIRATE, an office administered by
three men (triumviri). When Caesar was mur-
dered, Antony, Octavius and Lepidus reccived
power to restore order in the state: they were
called triumviri reipublice constituende, and
their office the triumvirate. The coalition be-
tween Casar, Pompey and Crassus is also called
a triumvirate, but it was merely a union or con-
spiracy of three private citizens without the pub-
lic sanction. See RoME.

TRIVANDRUM, tré-vin'droom, TRIVAN-
DRAM, or TRIUVANANTAPURAM, India,
the capital of the native state of Travancore,
situated on the west coast near the southern
extremity of India. It has two colleges, good
schools and hospitals, also a fine modern palace
of the raja, and on the outskirts are a fort, a
military cantonment and an observatory. It is
connected by a canal with the port of Quillon.
Pop. 63,561.

TRIVET (or TREVET), Nicholas. Earl
English historical writer: b. about 1258; J
about 1328. He wrote extensively, but is chiefly
known for his ‘Annales’ which was edited by
Hog for the English Historical Society (1845).
This chronicle history of the Angivins is partic-
ularly valuable for the reign of Edward 1.

TRIVIUM, the name given in the Middle
Ages to the first three of the seven liberal arts
— grammar, rhetoric and logic. The other four,
consisting of arithmetic, music, geometry and
astronomy, were called the gquadrivium.

TROBRIAND, Philippe Regis, BARON DE,
French soldier and writer: b. Tours, France,
4 Junc 1816; d. 1897. He was educated in Paris

TRIUMPHAL ARCH — TROCHOID

and elsewhere abroad and came to America in
1841. He was editor (1854-61) of the Coxrier
des Etats-Unis. In 1861 he entered the Federal
army, playing an important part in the battles
of Fredericksburg and Gettysburg and becom-
ing a brigadier-general (1864). He was bre-
vetted a maior-ﬁeneral_ (1865) and later was com-
missioned a colonel in the regular army. He
afterward commanded the districts of Dakota,
Montana and Green River. In 1879 he retired.
He published a novel and an historical work
on the camrpaigns of the army of the Potomac.
Consult Post, M. C. (his daughter), ‘The Life
and Memoirs of Compte Régis de Trobriand’
(New York 1910). .
TROCADERO. An elevated place opgosite
the Pont d'Iéna, on the right bank of the Seine.
It was named after a Spanish fort near Cadiz
captured by the French in 1823. It was used
for the exhibitions of 1867 and 1878, for the

. latter year being laid out as the Palais du Tro-

cadéro. The buildings contain a great concert
hall with two towers and in the wings a fine
museum,

TROCAR, a surgical instrument consisting
of a sharp-pointed rod sliding in a canula or
tube, and used in the operation of tapping, or
the puncturing of a cavity to drain off fluid.
The rod projects a little beyond the canula, and
is withdrawn after the combined instrument has
been thrust in. Duchenne’s trocar is an in-
strument for removing small portions of tissue
from deep parts for the purpose of microscopic
study. Durham’s or the piloting trocar is a
guide for the introduction of a jointed tracheot-
omy-tube. Aspirating trocars are usually sup-
plied with a stop-cock.

TROCHEE (Lat. troch@us, Greek tpoxaios),
in Greek and Latin verse, the name given to a
mcasure, or foot, which consists of a long and
a short syllable. See VERSIFICATION.

TROCHELMINTHES, a division of
worms, containing a comparatively small nunm-
ber of minute aquatic organisms, characterized
by having that larval form denominated a
trochophore (see LArvAa). It is principally
composed of a single class, the Rotifera (q.v.),
ﬁlus two other groups of micrgscogic and little

nown marine Yworms,” the Dinophilea and the
Gastrotricha. Consult Parker and Haswell,
Zoology’ (New York 1910).

TROCHES. A lozenge-shaped pastile con-
taining usually a medicinal substance put up
with sugar and mucilage and flavored. They
are dissolved in the mouth and are used to act
on the throat. The United States Pharma-
copeeia recognize nine official troches. Am-
monium chloride, cubeb, gambir, krameria,
liquorice and opium, potassium chlorate, san-
tonin, sodium bicarbonate and tannic acid.

TROCHILIDZ, the family of the hum-
mingbirds (q.v.).

TROCHOID, in mathematics is the path
that any point of a circle moving along a plane,
and around its centre, traces in the air; so that
a nail in the rim of a cartwheel moves in a
trochoid, as the cart goes along, and the wheel
itself both turns around its axle and is carried
along the ground. The word trochoid is de-
rived from the Greek 7paxos, from Tpexw run,
and eldoc shape. In mathematical parlance,




TROCHOSPHERE — TROCHU 81

the word trochoid conveys the same idea as
the word cycloid.

Few curves have afforded finer scope for
exercise of modern %eometry than the trochoid
or cycloid (q.v.). Its properties successively
engaged the attention of Roberval, Fernat
Descartes, Pascal, Slusius, Wren, Wallace and
Huygens. Huygens rectified this curve as early
as 1657; and having afterward discovered the
isochronism, or its remarkable property that
all bodies ajong it will descend from any point
in the same time and likewise that it produces
a similar trochoid by its development, he ?g-
plied the discoveries to the improvement of the
pendulum, and showed how perfectly synchron-
ous vibrations could be procured, theoretically at
least, by causing a flexible rod to vibrate be-
tween the trochoidal cheeks. Upon this geo-
metrical curve, then, depends the better part of
the whole doctrine of pendulums. uygens
demonstrated that from whatever point or
height a heavy body oscillating on a fixed
centre begins to descend, while it continues to
move in a trochoid (or cycloid) the times of
its falls or oscillations will be equal to each
other. It is likewise the curve of quickest de-
scent — that is, a body falling in it from any
given point above to another not exactly
beneath it will come to this point in less time
than in any other curve passing through those
two points. This very singular property of
the trochoid with respect to motion was first
discovered by one of the Bernouillis in 1697.
From this it is easily seen that if any body
whatever move in a trochoid by its own weight
or swing together with some other force act-
ing upon it all the while, it will go through
all the distances of the same curve in exactly
the same time, and accordingly pendulums have
sometimes been contrived to swing in such a
manner that they shall describe trochoids, or
near trochoids, and thus move in equal times
whether they go through 3 longer or shorter
path of the same curve. .

As the curve of quickest descent, the trochoid
is understood to assume its inverted position.
It is to be noticed that although the trochoid
is longer than many curves and the straight
line that may connect two points not in the same
verticle line, yet it is, of all lines which can be
drawn, the one through which a body will fall
in the shortest time. John Bernouilli made
the enquiry after the curve which possesses the
property: “That a body setting out from any
point of it, as A, and impelled solely by the
force of gravity, will reach another point of it,
as B, in a shorter space of time than it could
reach the same point by following any other
path® To this curve he gave the name bra-
chystochrone, from Ppdxwrog shortest, and
xpovos time. It is plain from what has been
said about the curve of quickest descent alone,
that the brachystochrone and the trochoid (or
cycloid) are one and the same curve.

This curve possesses an additional histori-
cal interest entirely independent of the par-
ticular nature of the curve, for the determina-
tion of the nature of this line suggested to
Lagrat;ﬁe the idea of an entirely new branch
of mathematics, the calculus of variations.

The trochoid (or cycloid, under which name
the brachystochrone is best known) may be
made to assume an endless variety of forms by
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1f>lacing the tracing point #ot ## the circum-
erence of the generating circle but without or
within it. The meaning in this article of a curve
is. the totality of points, whose co-ordinates are
functions of a parameter which may be dif-
ferentiated as_often as may be required. Con-
sult Klein, H,, ‘Elementar Mathematik vom
boheren Standpunkte aus’ (Leipzig 1909, Vol.

11 P 354).

1f the generating point lies upon the cir-
cumference of the generating circle, the curve
is known as a common trochoid or a cycloid.
When the point is without the circumference of
the generatmg circle, the resulting curve is
called curtate or contracted. If the point of
generation lies within the circumference of the

nerating circle, the curve is called a prolate or
inflected trochoid or cycloid. In all three in-
stances the wheel or generating circle is thought
of as rolling along a straight line in a single
plane. For trochoids otherwise conditioned by

- the surface over which the wheel can roll see

RourertE; HyrocycLom; Cycrom.

Orte more fact in connection with this in-
teresting curve may be noted: It is believed by
some that birds, such as the eagle, which build
in the rocks, drop or fly down from height to
height in this curve. It is impossible to make
vext-hyv accurate observations of their flight and
path, but there is a general resemblance be-
tween it and the trochoid or cycloid, which has
led several ingenious men to adopt this opinion.
With the further development of photographic
observation, this hypothesis may be confirmed
or abandoned.

TROCHOSPHERE, a form of larva
(q.v.), especially characterizing the Trochel-
minthes (q.v.), but also seen in other of the
lower invertebrates. It is a microscopic oval
body, with a mouth, short alimentary canal,
and anal opening at the lesser end. l:fhere is
slight evidence of sense organs. Consult
I(’lagrlk(;:)r and Haswell, ‘Text Book of Zoology’

TROCHU, tro-shii, Lounis Jules; French
soldier: b. Belle Isle, department of Morbihan,
12 May, 1815; d. Tours, 7 Oct. 1896. He was
educated at the school of Saint Cyr, entered
the army at an early age, and in 1840 was at-
tached to the general staff with the rank of lieu-
tenant. Sent to Algeria in 1846, he was made
adjutant to Marshal Bugéaud and after some

ears of service in the ministry of war, acted
in the same capacity with Marshals Canrobert
and Saint Arnaud in the Crimea, gaining special
distinction in the storming of the Malakoff
bastian at Sevastopol. He fought against Aus-
tria in 1859 doin% excellent service at Solferino,
where he held the rank of general of division.
Once more in the Ministry of War and in favor
with the government, he made himself persona
non grata by the publication of his ¢L’Armée
francaise en 1867,” in which the deplorable con-
ditions prevailing in the army were ruthlessly
pointed out and a reorganization of the national
forces on the German model was urged. After
the outbreak of war with Germany he was made
governor of Paris, but placed himself in oppo-
sition to the empire, and after the proclamation
of the republic, 4 September, became president
of the government of national defense, retain-
ing at the same time his office of governor of
the capital, In his defensc of the city against
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the besieging German army he displayed a
half-heartedness which his enemies ascribed to
timidity, but which was due to his conviction
of the hopelessness of resistance. He resigned
the governorship a few days before the capitu-
lation of the city, but remained at the head of
the provisional government till the meeting of
the National Assembly. In his defense he pub-
lished, ‘L’empire et la défense de Paris devant
le jury de la Seine’> (1872); ‘Pour la vérité et
pour la justice’ (1873) ; ‘La politique et le sitge
de Paris’> (1874).

TROCHUS. See ToP-SHELLS.

TROGLODYTES, the prehistoric cave-
dwelling men of Western Europe, Asia, Athio-
pia, Egypt, etc. The name is sometimes ex-
tended to any savages living in caves. See
CAVE-DWELLERS.

TROGON, a bird of the family Trogonide,
of the order Coraciiformes or Coccygomorphe,
and unique in the structure of the feet, in which
the first and second toes are directed backward
and the third and fourth forward, whereas in
all other yoke-toed birds the first and fourth
toes are directed backward. The bill is short,
strong and of wide gape; the tail generally
long and in some species very long; the feet
small and often feathered almost to the toes.
They form a well-marked family of insectivor-
ous and frugivorous forest-haunting birds of
small size, whose dense, puffy plumage exhibits
the most exquisite tints of pink, crimson,
orange, brown or metallic green, often relieved
by delicate bands of pure white. In one
Guatemalan species (Pharomacrus mocinno),
the long-tailecf trogon or quetzal, the tail-cov-
erts of the male are enormously lengthened into
waving plumes of rich metalic blue-green, as
graceful and marvelous as those of the birds
of paradise. This is the “national bird” of
Guatemala, a distinction which it owes to its
ancient association with the great Mexican
deity Quetzalcoat! (q.v.).

%rogons are unable to use their feet for
climbing, and usually take their station on the
branches of a tree, dashing on insects as they
fly past, or on some fruit at a little distance
from them, and returning to their seat to eat
what they have secured. The family includes
about 10 genera and 50 species, which abound
in tropicaf America with a few representatives
in Africa and the Oriental region. A single
species, the coppery-tailed trogon (Trogon am-
biguus), just enters the United States from
Mexico. It is a magnificent metallic golden-
green bird less than a foot in length which
nests in holes in trces and feeds upon fruits,
insects, small lizards, etc. Consult Gould,
‘Monograph of the Trogonide’> (London
1875) ; Godman and Salvin, ‘Biologia Ameri-
cana-Centrali> (London 1896).

TROILUS (troil-is) AND CRESSIDA,
(1) A poem by Geoffrey Chaucer, written about
1369 and adapted from Boccaccio’s (Filos-
trato.” (See TroiLUs AND CRISEYDE). (2) A
play composed by Thomas Dekker and Henry
Chettle, and first acted in 1599. (3) A tragedy
by Sl;gkcspearc. (4) A play by Dryden printed
in 1678.

TROILUS AND CRESSIDA. (Troilus
and Cressida’ is probably Shakespeare’s most

TROCHUS — TROILUS AND CRESSIDA

puzzling play. There is a still unsolved mys-
tery about its appearance in the Folio of 1623:
it is not mentioned in the prefatory ‘Catalogue’
of plays contained in this volume, but appears
with pages irregularly numbered at the end of
the section devoted to histories and before the
first tragedy, ‘Coriolanus.> A quarto edition,
differentiated by two varying title-pages both
claiming Shakesrenre as author, appeared in
609; but as early as 7 Feb. 1603, James Rob-
erts had secured a license to publish “The Booke
of Troilus and Cressida, as yt is acted by My
Lord Chamberlen’s men,” “when he hathe gotten
sufficient authority for yt.» Sufficient authority
was apparently not obtainable, but the record
establishes the date of the play, which is con-
firmed by an allusion in its prologue to Jonson's
‘Poetaster,” known to have been acted in 160l.
‘Troilus and Cressida’ is thus contemporane-
ous with ‘Hamlet,” and its obscurities, like
those of the other play, may be due to its bear-
ing upon the “War of the Theatres® contro-
versy of 1601. Efforts to interpret the play
along these lines have, however, been particu-
larly unsatisfactory, though it may perhaps be
accepted that the pompous Ajax is a travesty
of Ben Jonson. The dissimilarity of ¢Troilus
and Cressida’ to Shakespeare’s other work can
be overstressed. From the first the poet dis-
plays a quality which might make trouble for
a romantic dramatist: a mischievous tendency
to splash his tender creatures of romance with
the salt douche of cynical realism. In (Love's
Labor’s Lost’> and ‘Henry IV’ this produces
only a pleasurable tingle, in ‘Troilus’ a decided
chill. What most shocks the reader of the
present play is the apparent irreverence to
Chaucer and to Homer, but neither of these can
have been to Shakespeare a particularly holy
name. From Chaucer he derived the love story
of ¢Troilus and Cressida,” a story unknown to
the ancients; but Shakespeare was not, as Spen-
ser was, sufficiently antiquarian in his tastes to
attain any real appreciation of Chaucer.
Homer was probably first made known to the
dramatist in Chapman’s translation of seven
books of the Iliad, published a year or
two before this play was produced. The first
looking into Chapman's Homer aroused in
Shakespeare inspiration far different from that
of Keats. He saw in the then fragmentary
work not the true grandeur of the tale of Troy
divine, the barbaric splendor of Achilles, and
the pathos of Hector, but merely Thersites,
whose effective grotesqueness can be traced di-
rectly to Chapman’s lines. Otherwise Shakes-
peare saw in the Troy story what the various
medizval compilers from Dares Phrygius to
Caxton had made of it—a tissue of false ro-
mance in which the Greeks were held up to in-
famy as a race of schemers, rioters and brag-
garts, and in which the conquest of Troy was
the sordid business that Virgil first suggested.
The account of Hector's death, revolting to
modern readers of Homer, was sound doctrine
to most Englishmen of Shakespeare’s day.
Thus interpreted, the material lent itself not
unnaturally to the indubitably powerful drama
on the vanity of human wishes which the poet
constructed trom it. The publisher's preface of
1609 indicates that even when first produced
“Troilus and Cressida’ cannot have been suc-
cessful. Revivals have been most infrequent;



TROILUS AND CRISEYDE

yet a production by the Yale Dramatic Associa-

tion in 1916, thought to be the only one ever

given in America, was eminently effective.
Tucker BROOKE.

TROILUS AND CRISEYDE. This nar-
rative poem of over 8,000 lines, written about
1380, is the longest and most elaborate work of
Geoffrey Chaucer, and is by many considered
his masterpiece, though it is by no means so
widely known as those immortal ‘Canterbury
Tales® which have made his name the common
property of all English-speaking peoples. As
is usual with Chaucer, the main outline of the
story is not original; it is, indeed, the gradual

rowth of perhaps 2,000 years, from Homer to
%occaccio. But Chaucer has made it his own
as he made the stories of his Tales and as
Shakespeare made the plots of his plays, and
“by the alchemy of his genius has transmuted
the baser metal into gold.” Troilus, son of
Priam, king of Troy, faithfully loves the beau-
tiful Criseyde, daughter of the Trojan priest
Calchas, who has deserted to the Greeks.
Through the intercession of Pandar, uncle of
Criseyde and friend of Troilus, the lovers are
united, and for three years are supremely happy.
At length, Criseyde is transferred to the Greek
camp in exchange for a Trojan prisoner, and
joins her father. 'At parting, the lovers vow
eternal constancy, Criseyde, especially, assuring
Troilus of her unalterable affection. Once in
the Greek camp, however, she soon yields to
circumstances and transfers her love to Dio-
mede, the Greek. When Troilus becomes con-
vinced of her faithlessness, he seeks revenge
upon his successful rival, but fails, and, after
performing prodigies of valor, is slain by the
enemy. Criseyde and Diomede survive.. The
story itself is slight, and the action moves
slowly; only about 1,600 lines are pure narra-
tive; almost 6,000 lines are dialogue or solilo-
quy; several hundred lines are descriptive, or
purcly lyrical, or in the form of the poet’s per-
sonal comments upon the action and the charac-
ters. The emphasis is so6 much more upon
character than action, that the poem, might

almost be called a psychological novel in:

verse,—a surprising production for its period,
and one that curiously antidipates a jfavorite
literary method of the 19th century., Jis story
of love, faithlessness and despair, Chaucer
treats sympathetically, yet with a sanity, a
sense of values, a profound humor and a
worldly wisdom that turn the tragedy into com-
edy, rather ironic yet neither cynical nor bitter.
He has gone far beyond his immediate prede-
cessor in the treatment of the story, Boccaccio
(whose poem (Filostrato’> he used in part),
in characterization, in sympathy, in numberless
subtle touches that show the most penetrating
observation of both the inner and the outer
worlds. He has added elements distinctly Eng-
lish; for, in spite of his humor and his irony,
he shows religious earnestness and a strong
tendency to moralize; and, in the sphere of
sense, he gives us English scenery, especially the
May morning which he loved. Greek though
the story is supposed to be, the general setting
and the tone are distinctly mediseval, with char-
acteristic disregard of “local color” and his-
toric verisimilitude. But as a whole the poem
is compounded of elements that lift it out of
any particular milies into the universal: love
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that grows into overmastering passion; devoted
and self-sacrificing friendship; the lure of
lovely womanhood. Its supreme excellence is
its marvelous characterization. Troilus and,
especially, Criseyde and Pandar, are unmatched
outside of Shakespeare as examples of the in-
teraction of character and circumstances. They
show Chaucer’s profound knowledge of human
traits and motives; each is completely rounded,
utterly consistent and convincing. Each reacts
upon the others; together they mold the ac-
tion, which, as in all true drama, moves logic-
ally onward to its inevitable conclusion. This
is less the mategial of ordinary narrative poetry

than of p ological drama, easy to make
over into ay, as might have been done by
Chauce, espeare’s time, and as was actu-
ally by Shakespeare in his ¢Troilus and

a,”> though with a curiously cynical
gﬁfradadon of the material. As a masterpiece

sheer poetic craftsmanship, ‘Troilus and
Criseyde’ far surpasses anything that English
poetry has to offér before the time of Spenser.
Chaucer handles his seven-line stanza (rime
royale, rhyming ababbcc) with an ease and
variety of effect, as well as with a variety and
richness of music, possible only to a great mas-
.ter. The monétony which might have attended
the use of one form through over 1,000 stanzas
is obviated by skilful and constant shifting of
the casura or verse-pause, by a copious vocabu-
lary, and an inexhaustible variety of rthyme. In
form, then, as in matter, the poem is essentially
great. It must be admitted that as mere narra-
tive it is always prolix; that it is written in a
language now archaic; that, since its time,
standards of taste and literary methods have
often changed; and that some effort must be
made to overcome these initial barriers to a full
appreciation. When these have been passe
however, it will be found that ¢Troilus an
Criseyde’ remains, after the lapse of over five
centuries, a very great work, rich in the essen-
tial elements of poetry.

The evolution of ithe Tweilus and Criseyde
story, though impartant and interesting, can
here be-only briefly indicated. Homer, in the

- 24thy book” of the ¢Iliad’*makes his solitary

.aenhon of Troilus as a son of Priam. who died
*tffore the beginning of the poem. The cyclic
poets acted upon this suggestion and developed
Troilus into a hero. In the time of Constantine
the Great, Dictys Cretensis’ book, ‘De Bello
Trojano,” in which Troilus figures largely, was
translated from the original Greek into Latin:
and, about 635 A.p., another ‘De Bello Trojano,’
in which Troilus is a prominent hero, appeared
in Latin as a supposed translation from the
Greek of a certain Dares Phrygius. It was
from Dares that Benoit de Saint Maure, troub-
adour to Henry II, king of England, obtained
much of the material for his poem of 30,000
verses, which turns the story into a medizval
romance, and first introduces the love element
by giving Troilus a mistress named Briseida,
who figures in the ‘Iliad” as the love of Achil-
les. Guido de Colonna, a judge at Messina, in
1287 translated Benoit’s poem into bad Latin.
From both Benoit and Guido, Boccaccio de-
rived the material for his poem ¢Filostrato’
(“one stricken by love?), in which he changes
the name.of the heroine to Criseida (the golden
one), and adds Pandar to the dramatis per-
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sone@. Chaucer uses only about one-half of
Boccaccio’s poem, condensing, amplifying, para-
phrasing, ignoring, according to his needs and
purpose. He draws also upon both Guido and
Benoit, and even Boccaccio’s prose romance
(Filocolo,” which is upon an entirely different
subject, for certain details. .
The standard text of the poem is that edited
by W. W. Skeat (in ‘Comolete Works of
Geoffrey Chaucer,” 6 vols., Oxford 1894). Crit-
ical works are numerous. Among these consult
(Chaucer’s Troylus and Cryseyde compared
with Boccaccio’s Filostrato translated by Wil-
liam Michael Rossetti’> (London 1873; Chaucer
Society Publications, 1st series, 44, 65) ; Price,
Thomas Randolph, ¢Troilus and Criseyde’
(Modern Language Association of America,
Publications, Vol. II, pp. 307-322, 1896) ; Ham-
ilton, George L., ‘The Indebtedness of Chau-
cer's Troilus and Criseyde to Guido delle
Colonne’s Historia Trojano®> (New York
1903) ; Young, Karl, ‘The Origin and Develop-
ment of the Story of Troilus and Criseyde’
(London 1908; Chaucer Society Publications, 2d
series, 40). Chapter VI of Robert K. Root’s
¢The Poetry of Chaucer’ (Boston 1906) gives
a fair and interesting criticism of the poem.
MarioN TUCKER.

TROJAN WAR, The. According to Greek
legend a 10 years’ war carried on by the con-
federated Greeks led by Agamemnon (q.v.),
the king of Mycenz and Argolis, against the
men of Troy with their allies. The purpose of
this war was the recovery of Helen, wife of
King Menelaus of Sparta, who had been car-
ried off by Paris, one of the sons of Priam,
king of the Trojans. The earliest and latest
dates that have been assigned for this struggle
are almost two centuries apart, the former being
1335 B.Cc., the latter 1149 B.c. The commonly
accepted date is that of Eratosthenes, 1183. The
story is that there was a gathering of the gods
and goddesses, and that Eros flung a golden
apple among them, addressed to “The Fairest.”
Paris was given the task of deciding who was
fairest, and of course got into trouble, for he
named Aphrodite (q.vg in order to gain her
assistance in securing Helen. He won her, but
obtained the everlasting animosity of Juno and
Minerva, who aided the expedition of Agamem-
non by every means in their power. Achilles,
Odysseus, Ajax, Diomedes (qq.v.) and other
famous adventurers, with more than 1,000 ships
and 100,000 troops, sailed for Troy and laid siege
to the city. The story is told at great length
in Homer’s ‘Iliad’ (q.v.) and has been so pop-
ular that every educated person feels obliged
to read it, and know something of these more
or less. mythical heroes of ancient Greece. The
wonderful adventures of Odysseus, the valor of
Ajax and his brother, and the final overcoming
of the city by the ruse of building a great
wooden horse, surreptitiously filled with sol-
diers, and ostensibly sailing away, so that the
Trojans were fooled into bringing the horse
within their gates, has been retold by scores of
historians and fiction writers. See Trov.

TROLLEY. See RAILWAYS, STREET.

TROLLING, trol'ling, a method of angling
that consists essentially in dragging a bait or
bright object through the water, so that fishes
are led to mistake it for a moving bait-fish.
Trolling is ordinarily practised with a trolling-

spoon, so-called because it was originally
fashioned from the bowl of an ordinary tea-
spoon to which a hook was soldered. The
modern spoon-bait is a flat piece of metal
nickeled or silvered and brightly polished and
variously shaped to suit the tastes of the angler
so that it will spin or skip along the surface
when drawn rapidly through the water. A
stout hook projects from one end and the other
is attached by a swivel to the line which should
be protected for a foot or so by a wire or other
snood to prevent it from being cut by the fish’s
teeth. The spoon or bait is trailed at a con-
siderable distance behind the rowboat, sailboat
or launch by which it is drawn. Trolling is
effective in fishing for predaceous, surface-feed-
ing fishes, such as pike and pickerel, blue-fish,
tarpon, tuna, bonito, various species ot mackerel,
etc., and also (by employine a copper wire as a
substitute for the line) in the capture of
maskinonge and lake trout when they retire to
deep waters.

TROLLOPE, Anthony, English novelist:
b. London, 24 April 1815: d. Harting in Sussex,
6 Dec. 1882. He was a son of Thomas Anthony
Trollope, a barrister at the law, by Frances,
daughter to William Milton, an English clergy-
man. His mother afterward became well known
in letters. Soon after the birth of this child,
the Trollopes settled on a farm —the Orley
Farm of one of the novels — at Harrow, where
the boy was later put to school. As a poor day-
boarder, he was persecuted by the masters and
scholars of this famous school, and learned
nothing there except a little Latin and Greek.
In 1834, he obtained a clerkship in the general
post office at London. After seven years’ serv-
ice, carelesslv performed, he was appointed
clerk to one of the post office surveyors in
Ireland. This position, which kept him in the
open air, proved most congenial. In order to
increase his income, after his marriage in IIune
1844, to Miss Rose Heseltine of Rotherham,
Yorkshire, Trollope turned his Irish ex-
periences into fiction. ‘The Macdermots of
Ballycloran’ (1847), and ¢The Kellys and the
O’Kellys> (1848), however, were failures; nor
would anybody read his historical novel called
La Vendée’ (1850). Because of his good
work in Ireland, Trollope was selected in 1851
to reform the letter-carrier system in south-
west England. While strolling on a summer
evening about the cathedral at Salisbury, the
idea came to him of a novel in which should
figure bishops, deans and archdeacons. En-
couraged by the success of ¢The Warden’
(1855), he went on with the wonderful cathe-
dral series, which includes, besides the first
(Barchester Towers®> (1857); ‘Doctor Thorne’
(1858) ; ‘Framley Parsonage’ (1861); ¢The
Small House at Allington’> (1864), and ¢The
Last Chronicle of Barset’> (1867). When he
had finished, the imaimary Barsetshire was
as well known as any shire in England. In the
midst of this work he wrote several other
novels almost if not quite as good, such as
“The Three Clerks’> (1858); ‘Orley Farm’
(1862), ‘and ‘Can You Forgive Her?? (1864).
Various missions abroad in no wise interfered
with his literary activity, for he could write as
well in one place as in another. Early in 1858,
he was sent to Egypt to make a postal treaty
with the Pasha; and on his return he went out
to the West Indies to inspect the postal system
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there. Before setting out on the latter trip he
signed a contract for a book of travel, and
when he returned it was complete. (The West
Indies and the Spanish Main’> (1859), the
author regarded “as the best book that has come
from my pen.”> A sojourn of nine months in
the United States resulted in ‘North America’
(1862). After retiring from the post office-in
1866, Trollope visited Australia and South
Africa, and published accounts of his travels.
In the meantime novel after novel came from
his pen. Cathedral life exhausted, he turned to
the country gentleman, producing ‘He Knew
He Was Right> (1869), a study of jealousy;
¢The Vicar of Bullhampton’ (1870_;
caused a sensation; ‘The Way We Live Now’
(1875), dealing with schemes for getting rich
quickly, and other novels of the same general
type. The next year he opened a new vein
with ‘The Prime Minister,” the first of his
political novels. In 1879 he published a biog-
raphy of Thackeray, with whom he had been
associated on the Cornhill Magazine. After
becoming almost the most prolific of English
novelists he died, with the manuscript of novels
in his desk, on 6 Dec. 1882 at Harting in Sus-
sex, which had been his home for two years.
After suffering brief eclipse, Trollope has now
come to be regarded as ranking perhaps next to
Dickens as a great chronicler of English life
and manners among the middle classes. Some-
what deficient in the artistic sense, he possessed
wit, humor, pathos and a keen intelligence. See
BARCHESTER TOWERS. ]
Bibliography.— The delightful ¢Autobiog-
raphy’> published bv his son in 1883, may be
supplemented by F. E. Trollope’s ¢Frances
Trollope? (2 vols., London 1895); T. A. Trol-
lope's ‘What I Remember’ (3 vols, London
and New York 1888-90), and ¢‘The Recollec-
tions of Edmund Yates’ (2 vols, London
1884). Mr. Hénry James included 1 fine ap-
preciation of Trollope in ¢Partial Portraits’

(New York 1883).
WiLsur L. Cross,

Professor of English, Yale University.

TROLLOPE, Frances Milton, English
novelist: b. Stapleton, near Bristol, 1780; d.
Florence, Italy, 6 Oct. 1863. In 1809 she was
married to T. A. Trollope, a barrister, but in
1829 she was left a widow with six children.
After the death of her husband she came to this
country, where she tried to establish a millinery
business in Cincinnati, but not succeeding re-
turned three years later to England, where she
turned her experiences in America to account
by publishing a book on the ‘Domestic Man-
ners of the Americans’ (1832). The work
procured her the reputation in her country of a
pungent, if somewhat prejudiced, satirist, but in
the United States of an unsuccessful and dis-
gruntled alien; it gave great offense although
the justice of some of her strictures is now
recognized. Mrs. Trollope followed up this
first success with a long series of works, chiefly
novels, becoming one of the most voluminous
novelists of her day. After 1844 she passed the

greater part of the remainder of her life in "~

Italy. The most successful of her novels was
“The Widow Barnaby’ (1839), with its sequels:
(The Widow Married’> (1840), and ¢The
Barnabys in America, or Adventures of the
Widow Married> (1843). Among her other

, which’

novels may be mentioned ‘Tremordyn Cliff’
(1839) ; ‘Petticoat Government’ (185‘:')3'1;1 (Fash-
ionable Life, or Paris and London,” her last
work (1856). Consult ‘Life> (1895) by her
daughter-in-law, Frances Tiernan Trollope.

TROLLOPE, Thomas Adolphus, English
author, eldest son of F. M. Trollope (q.v.):
b. 29 April 1810; d. Clifton, Gloucestershire, 11
Nov. 1892. He was educated at Winchester
and Oxford. After 1841 he lived in Italy until
1888, when he made his home in Devonshire.
During his Italian residence he was a corre-
spondent of the London Standard for a time,
and Italian_correspondent of the New York
Tribune. His many published works include
travels, novels and Italian histories. Among
them are ‘A Summer in Brittany’ (1840);
(A Summer in Western France’ (1841); ‘La
Beata’ (1861); ‘Marietta’> (1862); ¢Beppo
the Conscript’> (1864); ‘Lindisfarn Chase’
(1864) ; ‘History ot the Commonwealth of
Florence’ (4 vols., 1865); ‘Dream Numbers’
(1868) ; ‘A Siren’> (1870); ‘Life of Pius IX?
(1877); ‘Sketches from French History’
(1878) ; ‘What I Remember’> (1887-89), the
last a sprightly, entertaining autobiography.

TROLLS, trolz, gnome-like creatures of
Norse mythology; giants in Icelandic litera-
ture; dwarfs in modern Scandinavian folklore.
These latter dwell underground in a hill or
mound, in this respect resembling the brownies
of Scotland. Trolls are depicted as well dis-
posed to the human race — but given to steal-
ing provisions or even children and women.
They are claimed to make themselves invisible,
can foresee the future and endow human be-
ings1 l‘lwith extraordinary physical strength or
wealth.

TROMBONE, a musical instrument of the
trumpet class, an improvement on the earlier
sackbut. It.is a large deep-toned instrument
with sliding tubes and is capable within its
compass of producing every sound of the chro-
matic scale in perfect tune. In the orchestra
three trombones are used, which harmonize
with each other. The range of the alto trom-
bone is from C above the second line of the
bass to G above the treble staff; that of the
treble trombone is from B, the second line
below the bass staff, to G, the second line of
the treble; that of the bass from C, the second
line below the bass staff, to G, the second line
of the treble.

TROMP, trémp, Cornelis, Dutch admiral:
b. Rotterdam, 9 f\:})t. 1629; d. 29 May 1691.
He was_a son of Marten Harpertzoon Tromp
(q.v.). Entering the service at an early age, he
was barely 19 when entrusted with the com-
mand of a vessel dispatched against the Alge-
rine pirates, and two years later was made
rear-admiral. After distinguished service in
the Mediterranean, he fought under the su-
preme command of De Ruyter against the Eng-
lish under the Duke of York, and after the de-
feat of the Dutch at Lovestoft (13 June 1665),
displayed great skill in effecting the retirement
of the vanquished fleet. In the following year
he was again under De Ruyter and fought with
distinction, but owing to his impetuosity in
attacking an English fleet without orders, was
retired from active service. Restored to his
command in 1673, he displayed consummate¢



bravery in a series of engagements fought in
June and August of that year. After the con-
clusion of peace with England he was placed
in command of a fleet sent to the aid of the
Danes against the Swedes, and won several
notable victories. On the death of De Ruyter
he was made comander-in-chief of the naval
forces of the United Provinces.

TROMP, Marten Harpertzoon, Dutch ad-
miral: b. Briel, 1597; d. 10 Aug. 1653. He
went to sea at 10, and after a period of service
in the merchant marine was taken prisoner by
the English and kept in confinement for several
years. In 1624 he entered the navy as captain
of a frigate, and in 1637 became lieutenant-
admiral. On 18 Feb. 1639 he gained an over-
whelming victory over a Spanish fleet in the
North Seca, off Gravelines, and in October of
the same year repeated his exploit by shatter-
ing a great Spanish armament in the Downs.
War between England and the Dutch broke
out in 1652, and he fought an indecisive battle
with Blake off Dover, 29 May 1652, but lost
a great part of his fleet during a severe storm
in the Channel. Supplanted by De Ruyter in
the command of the fleet, he was speedilg re-
stored, and on 10 December defeated Blake
near Dungeness, wresting from the English
the mastery of the Channel. A rather apocry-
phal story represents ‘Tromp as triumphantly
parading the Channel with a broom at his
masthead. From 28 Feb. to 2 March 1653 he
held his own in a running fight with a greatly
superior English fleet, and though he sustained
some loss, succeeded in bringing into safety a
large convoy of merchant ships. On 13 June
he was defeated by Dean and Blake in the Eng-
lish Channel, but took the sea again in July,
and on 10 August joined battle with Monk in
the Channel. The fight was turning in the
favor of the Dutch when the Dutch admiral
fell, shot throught the heart. :

TROMSO, trém’sé, Norway, capital of the
province of Tromso (area 10,121 square miles)
at the northwest, stands on a small island o
the same name, which consists of low fertile
land and is five miles long. It is an old his-
torical town, has a bishop’s see, and a Roman
Catholic church, town-hall, arctic museum, etc.
Its fisheries are important, and there is con-
siderable trade in oil, sealskin, herrings, dried
and smoked fish. There is boatbuilding and
rope-making. Notwithstanding its location near
the 70° of north latitude, the climate is mild,
as the Gulf Stream permeates the surrounding
waters. Pop. of town about 7,447; of the
island about 81,920; of the “stift or province®
226,145.

TRONA, native hydrous sodium carbonate,
or soda (H’;Na.CzO.). It has a hardness of
25 to 3, specific gravity, 2.11 to 2.14; vitreous,
glistening lustre; gray or yellowish-white color;
alkaline taste; and is not altered by exposure
to a dry atmosphere. It occurs as thin crusts
in Fezzan, Africa, in an extensive bed in
Churchill County, Nev., and in fine mono-
clinic crystals at Borax Lake and elsewhere in
Califorma.

TRONDHJEM, trond'yém (German, Dront-
heim), Norway, a seaport town on the west
coast, the ancient capital of the country, beauti-
fully situated on a bay at the mouth of the

TROMP — TROPZEOLUM

Nid, on the south side of the Trondhjem-
fiord. It has spacious, regular and remark-
ably clean streets, the houses being chiefly of
wood. The most remarkable edifice is the
cathedral, which mainly dates from the latter
part of the 12th to the end of the 13th century,
and is entitled to rank, as a whole, as the
most remarkable ecclesiastical structure in the
kingdom ; it has long been undergoing exten-
sive restorations, Among other buildings are a
residence of the royal family, an academy of
science, containing a valuable library and anti-
quarian collections, an arsenal, etc. The manu-
factures are not of much importance, but there
are breweries, distilleries, paper-mills, and
shipyards. Two railways now terminate here.
The harbor was much improved, the beginning
of the century, and about 600 vessels of 350,000
total tonnage enter and also clear annually. The
commerce in normal years is about $20,000,000.
The trade consists chiefly in exports of timber,
dried and salted fish, tar and copper. Pop.
45335. It is in the amt of Sondre Trondhjem,
having about an area of 7,185 miles and popula-
tion about 148,306.

TROOST, Gerard, American geologist: b.
Bois-le-Duc, Holland, 15 March 1776; d. Nash-
ville, Tenn., 14 Aug. 1850. He was educated
at the University of Leyden, and was, in 1809,
sent by Louis Bonaparte, king of Holland, on
a tour of scientific ohservation to Java. The
capture, by a privateer, of the vessel in which
he sailed having interrupted this undecrtaking,
he came in 1810 to the United States and set-
tled in Philadelphia where he hecame a mem-
ber of the Academy of Natural History, of
which he was elected the first president, holding
office until 1817. In 1814 he established the first
alum works in the United States; and in 1825
joined Robert Owen’s community of New
Harmony, from which he retired at the end
of two years., Removing to Nashville in 1828,
he was appointed professor of chemistry, min-
eralogy and geology in the university there,
and in 1831 geologist to the State of Tennes-
sec, both of which positions he held until his
dcath. He published reports on the geology of
Tennessee, etc. His mineral collections were
the largest in the United States.

_TROOSTITE, a varicty of the mineral
willemite (q.v.), occurring at Ogdensburg,
N. J, in large rough crystals usaully of reddish-
brown, flesh, red or gray color.

TROPZOLUM, a genus of annual and
erennial herbs of the family Tropaeolacee.
he species, of which there are about 45, are

natives of South America, particularly Chile
and Peru, whence many have been taken to
all the warmer parts of the world to be. grown
in gardens for their odd, conspicuous flowers.
They are mostly climbing vines, with alternate,
usually simple, peltate leaves, from the axils
of which the generally long-peduncled, irregu-
lar, usually yellow, orange or red, sometimes
blue or purple, flowers are produced singly.
Several species, especially T. tubcrosum, pro-
duce edible tubers which are used for food in
the tropics. The leaves and flowers of a few
species are used as salads, for which their
peculiar peppery flavor especially fits them.
Their young, tender pods are often pickled and
in this form are frequently employed as a sub-
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stitute for capers. The species most used in
this way are T. majus and T, minus, known as
nasturtium, Indian cress and yellow larkspur,
names which better fit plants of other families.
Another species in po7pular use is T. pelto-
phorum, which, like T. majus, is commonly
employed as a climber upon porches, balconies
antf banks. The canary-bird flower (T. pere-
grinum) is probably more often grown in-
doors than out, in the north, T minus is a
dwarf, non-climbing species which blossoms
earlier and more profusely than others; it is
frequently used in beds and borders. Few
plants are more frequently satisfactory and
popular than the nasturtiums. They will thrivé
in any garden soil if well exposed to the sun,
and not allowed to become very dry. Since
they are tender to frost they are cither sown
rather late or are started under glass and
transplanted when the weather becomes settled.
Especially fine specimens may be propagated
by cuttings, and tuberous species should be
dug and stored during the winter. The peren-
nials seem to require richer soil than the
annuals.

TROPHONIUS, tr6-f6'ni-iis, builder of the
temple of Apollo at Delphi. After his death
he was reverenced as a hero, and had an oracle
in a cavern near Lebadeia in Beetia. Pausanias
describes how, after purifying himself, he was
drawn through the mouth of this cave by an
unseen power, and details all that he witnessed
there. Don Quixote’s famous visit to the oracle
preserves its memory in modern literature.

TROPHY, in antiquity, a monument or me-
morial in commemoration of some victory. - It

consisted of some of the arms and other spoils

of the vanquished enemy, hung upon the trunk
of a tree or a stone pillar by the victorious
army. The custom of erecting trophies was
most general among the Greeks, but it passed
at length to the Romans. It was the practice
also to have representations of trophies carved
in stone, in bronze or similar lasting substance.
In modern times trophies have been erected in
churches and other public buildings to com-
memorate victories or heroic action in war, The
term has been extended to describe any group
of objects hung on a wall to commemorate an
event, industry or activity.

TROPIC-BIRD, a sea-bird of the family
Phetontide, related to the pelican. The bill in
these birds is sharp, curved superiorly, and is
as long as the head. The two middle feathers
of the tail are very long and narrow, giving
the birds the names boatswain-bird or marlin-
spike among sailors. They inhabit the tropical
seas and can fly for days together without visit-
ing land, resting and sleeping on the water. A
large and well-known species is Phateon
@thereus, which averages about two and one-
half feet in length, the tail-feathers being about
15 inches. It is most often seen_in the Indian
Ocean, where it breeds on the Mascarene Is-
lands. The yellow-billed tropic-bird (P. flavi-
rostris) is smaller and more often seen in the
western Atlantic, since it annually visits Ber-
muda and the Antilles to breed, laying but a
single, heavily blotched egg in a hollow of the
beach, or sometimes in a rude nest in a tree.
Consult Newton, ‘Dictionary of Birds” (New
York 1896).
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TROPICAL FOREST PRODUCTS. The
products of forests are usually divided into two
great groups, as follows: (1) Major forest
products, such as wood used for construction
purposes and for special uses, as furniture,
cabinet work, wood used for small articles of
all kinds, etc.; (2) Minor forest products in-
clude firewood, tannin extracts, dyes, rubber,
gutta percha, rattan, bamboo, wood oils, resins
and various forest piants that produce medicinal
products, like quinine, cocaine, sarsaparilla,
epicac, camphor, etc. As a matter of fact, the
value of these minor products of tropical for-
ests consumed in the world’s markets greatly
exceed the value of the major products. In-
deed, so great is the demand for some of the
minor forest products that many of them have
almost™ entirely become cultivated ones. Ten
or 15 years ago while most of the rubber of
commerce came from a wild forest tree (Hevca
braziliensis) of the Amazon valley, approxi-
mately 80 per cent of the rubber used to-day
is from cultivated plantations of this tree in
the Eastern tropics.

Kapoc is the commercial name for the cot-
ton from the so-called cotton tree (Ceiba pen-
tandra) and is a native of tropical America,
but the chief source of this valuable product,
used principally in stuffing mattresses, is from
plantations in Java. Formerly the chief source
of the Peruvian bark, quinine (Cinchona spe-
cies) was from the wild forests of Ecuador,
Colombia and Peru. To-day most of the qui-
nine comes from cultivated plantations in India
and Java.” The lack of cheap labor in the Ameri-
can fropics is the chief reason why these valuahle
products are cultivated in the Eastern tropics.

Because the climatic conditions of temperate
regions are not favorable for the production of
many tropical minor forest products, the tem-
perate markets must always depend on the
tropics for most of them unless synthetic prod-
ucts can be substituted. While efforts made to
produce synthetic rubber have not proved suc-
cessful, yet the manufacture of synthetic dyes
has greatly reduced the demands for the gye
woods of the tropics, hence until the war
greatly, but temporarily, stimulated the use of
tropical dye woods, the amount of these woods
used in the markets is not likely to be greatly
increased.

On the other hand tropical woods for con-
struction purposes have not been in demand in
the great lumber markets of the world, the
United States and Europe, principally because
the forest of these regions have light timbers
in large quantities that are better suited for
general construction timbers than the so-called
hardwoods of the tropics. The coniferous
woods, or softwoods, of the temperate regions
of North America, Europe and Asia stand in
sharp contrast with that of the hardwood for-
ests of the tropics. On the one hand coniferous
forests occur in pure, or nearly pure, stands
that make their lumbering on a large scale more
profitable, hence the lumber industry has been
highly developed; an the other hand the hard-
wood tropical forests are more complex in
character and wusually far away from well-
developed industrial regions, hence capital
has not been attracted to their exploitation
on a large scale. Moreover, because of the
great development of the lumber industry, es-




pecially in the United States, there has been an
over-production; the surplus finds its way to
all parts of the world and large amounts have
been absorbed by tropical countries. The con-
tribution that tropical forests have made to the
lumber markets has been woods for special
uses rather than those for general construction
purposes. Many woods of tropical countries
are used locally for general construction pur-
poses, that never ﬁng their way into outside
markets. The study of tropical forests show
that while they are more complex in composi-
tion than coniferous forests of temperate re-
%ions. yet this comg[[exlty is not so great as
ormerly supposed. The complexity is increased
by the undergrowth trees that do not reach
commercial size. The trees that reach huge
size and overtop the undergrowth species are
composed of comparatively few species whose
woods are little known. Also,+a large percen-
tage of these trees produce rather soft hard-
woods that are easily worked. Thus, the esti-
mated stand of timber in the Philippines is
200,000,000,000 board feet, more than 100,000,~
000,000 of which are light hardwoods that can
be and are being substituted locally for many
purposes to which imported coniferous woods
were put. These forests also occur in sufficiently
heavy stands to warrant the establishment of
fairly large lumbering operations that will re-
duce the cost of their utilization, A recent
estimate of the area and stand of timber in
some of the large tropical forest regions is as
follows:

Forested s'“l':edr of
area 1n tim mn
FOREST REGION million billion

acres board feet

Southern Brazil.................. 260 650
Amazon Basin.......... 1,024 3,400
Northern South America. 200 500
Indo-Malay Region..... 320 1,600

Total..ovvovvieeiieennennnns 1,804 6,150

The forested area of the United States is
estimated at 550,000,000 acres, carrying a stand
of timber of 2,800,000,000,000 board feet. Thus

the Amazon region alone is estimated to have
some 600,000,000,000 feet more than is found
in the United States.

At the present time it is not possible to con-
nect the market or local name of many of the
tropical ‘'woods with the specific scientific name
of the trees producing them, for much sys-
tematic work in botany is necessary before this
can be done. Indee&y. as in some temperate
woods, a group of species stands for the wood.
Thus the term oak stands for several species
of the genus Quercus and the trade term pine
refers to a large number of species of Pinus
and even to many other coniferous woods not
of this genus. Also where adjectives are pre-
fixed to the market names, the name may in-
clude more than one species; several species of
oak produce “white oak,” and “southern yellow
pine” is the product of a number of species of
Pinus. The same holds true for tropical woods.
An attempt is made below to classify some of
the principal groups of tropical woods. These
include many of those that are found in Amer-
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ican and European markets, and -a few that
play an important réle in the countries in which
they occur. )

I. The Mahogany Family (Meliacee) — -
1. The “true® mahogany originally came from
Swietenia mahagoni Jacg. and seems to be en-
tirely restricted to the V%est Indies and South-
ern Florida. Late investigations show that the
Swietenias of southern Mexico, Central Amer-
ica and, perhaps, Colombia, are two different
species and at least some of that from Vefe-
zuela is a fourth species. )

The wood of the four species is accepted as
true mahogany, and when placed on the market
usually bears the name of the place or region
from which it comes. Thus we have Cuban,
Santo Domingo, Honduras, Nicaragua, Mexican,
etc., mahogany, Santo Domingo mahogany is
considered the most desirable grade. Through-
out this range the wood is locally known under
the Spanish name of caoba. “The different
grades of mahogany vary in weight from 35 to
52 pounds per cubic foot, and cannot be con-
sidered as very heavy. Mahogany is red in
color, beautifully grained, easily worked and is
durable. It takes a natural polish, is adapted
to stains and takes glue well. The combination
of these qualities makes it the furniture wood
par excellence of the world. Most of the_ sub-
stitutes  of true mahogany fail in one or more
of these qualities and hence are inferior.

2. African Mahogany—The growing scarcity
of easily-accessible true mahog:ny has led to
the introduction of many woods as substitutes.
The best of these belong to the same family
(Mcliacee). Under the general name of Afri-
can mahogany the tropical regions of West
Africa have supplied large quantities of ma-
hogany. Perhaps the best known of these is
the Gambia or Senegal mahogany (Khaya
:eneﬂalensis, A. Juss.), although other species
of this genus and species of the genera Tri-
chilia, Carapa, Entandrophragma and a number
of species of other families furnish African
mahogany.

3. Spanish cedar, Cigar box wood, Cedro.—
The above are the commercial names of a num-
ber of species of the genus Cedrela which occur
throughout the American tropics from the West
Indies and Mexico to Paraguay and northern
Argentina. The original Spanish cedar (Ce-
drela odorata L.) appears to be confined to the
West Indies and has a strong cedar odor, hence
the name. It is used mostly for cigar boxes.
Most of the Cedrelas of the American conti-
nent, known everywhere under the Spanish name
of cedro, seem not to hold this strong odor when
exposed to the air for some time. The wood
of cedro closely resembles that of true mahog-
any in many respects, except that it is usually
much softer and lighter in weight. The heavier
grades are about the same weight as the light-
est mahoganies. There is little doubt that some
of the so-called mahogany found in the markets
is really cedro. Cedro is a common and much-
prized wood in the markets throughout all Latin
American countries, especially in Argentina. It
is used for furniture and light construction
work, principally interior finish of houses, The
genus Toona (formerly called Cedrela) found
in parts of the eastern tropics produces woods
almost identical with that of cedro. In the
Philippines a species of this genus (Toons
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calantas, Merr. & Rolfe) has'the common name
of calantas, and in India another species has
the common name of toomn.

4. Carapa or Demarara Mahogany (Guiana),
Andiroba or Brazilian mahogany (Amazon re-
8'011).— In the lowlands from the mouth of the

rinoco River (Venezuela), in the Guianas and
to and including the Amazon Valley, is found
a wood bearing the above names which is the
product of Carapa guianensis Aubl. This wood
resembles mahogany in some respects but is
much coarser grained. It makes a good, cheap
substitute for this wood, but is locally used for
much the same purposes as cedro. .

Besides the above woods all belonging to
the mahogany family, together with others of
less importance, there are a large number of
species belonging to different families that ap-
pear in the markets under the name of mahog-
any. In all about 60 such species have been
listed. The most important of these are dis-
cussed below in connection with the family to
which they belong.

II. The Locust Family (Leguminos®).—
The locust family, represented in our temper-
ate flora by such trees as the black locust, honey
locust and others, has a large number of species
of soft, hard and very hard woods that are used
locally in the tropics for all sorts of purposes,
and some of them find their way into temperate
markets.

1. Rosewoods, Jacarandé or Cavisina (Bra-

zil) ; Blackwood (India).— The name %rose®
was applied to this wood because of a fragrant
odor resembling that of the rose. Similar woods
without the odor also bear this name. The
woods are dense, heavy, durable and are dark
brown or black in color, sometimes streaked
with purple, rose and other colors. Their chief
use is in furniture, pianos, inlaying and small
turnery objects. The main source of the rose-
woods is Brazil. Here the true rosewood of
the Rio de Janeiro region is referred to Dal-
bergia nigra Allem, and that of the Amazon
region to Dalbergia spruceana Hub., but it is
known that a number of species of Macherium
produce rosewood. The rosewoods of Central
America are supposed to come from species of
Dalbergia. A similar wood of Colombia under
the name of mnegrillo or granadillo is a
species of Macherium, though the name grana-
dillo is applied to a number of other woods.
The Indian rosewood is Dalbergia latifolia
Roxb. A similar wood (Dalbergia melan-
oxylon Guill. & Perr.), under the name of
Senegal ebony, comes from Africa. In a broad
sense the cocobola wood of Panama (Dalbergia
retusa Hemsl.) can be classified as a rosewood.
Other woods of less importance in different
enera of this family and species of other fami-
ies are often classed as rosewoods. Some of
these have the blackish color and others are
classified as rosewood because of their rose
color.

2. Padauk (India); Narra (Philippines);
African Padouk (Africa).— The genus Ptero-
carpus produces a number of woods usually of
a beautiful red color, but sometimes yellowish
red and even nearly black. These woods have a
similar use to those of the rosewoods and are
sometimes given the name of mahogany. The
chief source of the best padask (Pterocarpus
dalbergioides Roxb.) is the Adaman Islands
(India), though P. indicus Willd. and other

species of Burma and India ard the Philippines
produce similar woods. In the Philippines -the
local name is marra. It has been exported to
the United States under the name of Philippine
mahogany.

3. Brazilwood; Logwood, or Campeche.
Brazilwood is a reddish yellow wood mainly
produced by certain species of the genus
Cesalpinia, and perhaps by Hematorylon
brazilleto Karst. It is exported chiefly as a
dyewood. Brazilwood from the eastern tropics
was known in Europe before America was dis-
covered. When Brazil was discovered, because
of the abundance of this wood along the coast
in the region of Rio de Janeiro, the country
was named after the wood. C. sappan L., and
perhaps related species, is the source of brazil-
wood from the Eastern tropics. It is known in
India under the name of sappan-wood and in
the Philippines as sibucao. While scattered
throughout the American tropics, the chief
commercial source is Brazil and the Caribbean
Sea region. The source of the wood from
Brazil seems to be C. echinata Lamck., though
there is some doubt about it. It is known
locally as ibsrapitanga or pdo Bragil, and also
has the export name of Pernambuco wood.
The brazilwood of the Caribbean region seems
to be mostly Hematoxylon brazilleto. Log-
wood or campeche (Haematoxylon campechia-
num L.) is blood red in color and yields a dye
(stain) known as hamatoxylon. It comes
chiefly from Southern Mexico and Central
America. It is semi-cultivated in India and
parts of the West Indies.

4. Dividivi (Caesalpinia coriaria Willd.).—
The pods of this tree are rich in tannin and they
are exported in considerable quantities prin-
cipally from Colombia and Venezuela where the
tree grows in dry districts where it is wild or
semi-cultivated.

5. Tonka bean (Guianas and Venezuela);
Cumori (Amazon).— The beans of this tree
(Dipteryx odorata Willd., and one or more
closely related species) after being treated in
casks of rum, are exported in considerable
quantities principally from the region south of
the Orinoco River in Venezuela. They are used
in making perfumes and flavoring extracts. The
wood of cumari is very hard, difficult to work,
yellow in color, streaked with red, and is used
to some extent in the Amazon region.

6. West Indian Locust; Courbaril; Algarroba
(Venezuela and Colombia), Jatahy (Brazil).—
The West Indian locust is the English name for
a wood produced by Hymenaa cowrbaril L.,
although in Brazil, under. the name of jatahy
besides the above, there are several species of
Hymenea that give similar woods. The wood
is red with dark streaks. It is used locally but
little exported. The different species yield a

-resin known as South American ¢opal, or

courbarsl, which is exported in considerable
quantities especially from northeastern Brazil.
Bodies of the resin are deposited in the ground
on the death of the tree and are thus mined.

7. Copahyba.— This is the Brazilian name of
a wood similar to the West Indian locust and
with the same uses. It is produced by several
species of the genus Copaifera. The tree pro-
duces an oil known as actete or copasba oil that
is exported to some extent. It is found also
in northern South America and neighboring
regions. :
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8. Araribia (Brazil); Cartan (Venezuela);
Guayacan jobo (Colombia); Amardio de
Guayeguil (Panama).— This group of woods
comes from several species of the genus Cen-
trolobtum. The woods vary from a bright red-
dish yellow to yellow streaked with darker

color. They are used quite extensively locally,.

especially in Brazil and deserve to be exported
as fine furniture woods.

9. Acapsi.— The acapu (Vouacapoua ameri-
canag Aubl.) is a reddish brown wood, with
dark, almost black, streaks, and very hard and
heavy, that comes from the Amazon valley and
is exported in some quantities.

10. Purpleheart, Violet wood; Guarabi or
Pdo Roxo (Brazil); Nazereno (Panama);
Tananeo (Colombia).— These woods are gen-
crally reterred to the genus Peltogyne and
found from Panama to Brazil, though species
of closely related genera may produce some of
them, 'lybe woods are dark purple, sometimes
with violet shades, They are quite extensively
used in Brazil and British Guiana for many
purposes. Some of them yield an odorous resin
used medicinally and a red dye used for textile
fabrics. Purpleheart has been exported from
British Guiana and neighboring islands.

11. Balsamo, Balsamo de Tolu (Colombia) ;
Oleo or Cabrewva (Brazil); Inciemso (Argen-
tina).— The general name of balsamo is here
applied to a group of woods that come from the
genera Myroxylon and Myrocarpus. The woods
are dark or yellowish red in color and the
bark or wood or both yield oily substances.
The bark of the balsamo of Colombia (Myroxy-
lon balsamum [L] Harms.) yields a resinous
oil, balsamo de tolu, that is exported to some
extent, The woods are used locally and de-
serve to find wider markets. The cabresiva or
Sao Paulo, Brazil, is probably the most used.
The incienso of Argentina, a scented wood, is
highly valued in Argentina.

12. Ipil (Philippines) ; Mirabeau (Borneo
and Malay Peninsula).— The genus Instia es-
pecially Instia bejugo [Colebr.] O. Ktze. is the
main source of the wood. It is yellow when
fresh cut but turns reddish brown to chocolate
color when exposed. It is highly valued for
construction work in contact with the ground.
In the Philippines it is one of the principal
woods used for railroad ties.

13. Tindalo (Philippines).—This wood is the
product of Pahudia rhomboidia (Blanco)
Prain. The wood is yellowish red, becoming
very dark with age. It is greatly prized for
flooring, fine interior finish and furniture.

14. Acle (Philippines) ; Pyingado (Burma).—
Both these woods resemble each other closely
in structure. In color they are dark brown
and resemble in this respect the black walnut.
The acle (Albizzia acle [Blanco] Merr.) is
highly prized in the Philippines as a fine furni-
ture wood. The pyingado (Xylia dolabriformis
Benth.) grows in the teak forests and is used
extensively for railroad ties.

The above are only a few of the many woods
produced by the Leguminose. .

II1. Lauan or Dipterocarp Family (Dip-
terocarpace@) — From the standpoint of pro-
ducing lumber for general construction pur-
poses this is the most important tropical family,
because the species compose a large percentage
of the lumber in the forests in which they occur,
and the woouds are easily cut and worked. The

. W st
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family is confined to the eastern tropics, es-
pecially to Borneo, the Philippines, Sumatra,
Malay Peninsula and parts of Burma and India.
With respect to their hardness and durability
the woods can be divided into a number of
groups.

1. Lauan, Tanguile (Philippines) ; Seriah or
Meranti (Borneo, Malay Peninsula).— This
group of woods is found throughout nearly the
whole range of the family. Besides the above
there are very many local names for the dif-
ferent species which belong to genera
Pentacme, Parashorea, and certain species of
Shorea. 'They are the most abundant of the
dipterocarps. The woods of the lauans (to use
the local Philippine name for the whole group)
are all light hardwoods, not durable, as easily
worked as pine; locally they are used for all
light construction purposes. In regard to color
they are classified as white and red lauans.
The latter include tangusle. The better grades
of the red lauans show resemblance to mahog-
any and large quantities have been shipped to the
United States for mahogang. Of_ these tan-
guile (Shorea polysperma |Blanco] Merr.) is
the best. In the United States it is usually sold
under the name of Batsam mahogany. The
product of other species, mostly “Shorea
negrosensis Fox., sells in the United States as
Philippine mahogany. Certain red lanans from
Borneo are sometimes sold in England as
Borneo redwood.

2. Apitong (Philippines) ; Krues (Borneo
and Malay); Eng. (Burma), and other names
for these and other regions.— This group ot
woods belongs to the genus Dipterocarpus. In
contrast with lauan, apitong is a moderately,
not very durable, hard wood, of a reddish
brown color. It finds its greatest use for
heavier construction purposes not in contact
with the ground.

3. Yacal (Philippines); Selangon batu
(British North Borneo and Dutch East Indies) ;
Ressak (Dutch East Indies) ; Thingan (India),
and_other local names for these and other
regions.—This group of woods is the product
of certain species of the genera Hopea and
Shorea. The yacals are dark brown in color
and are the hard, durable woods of this family.
They are comparatively easily worked and are
most valuable for construction work in contact
with the soil and any construction where dura-
bility and great strength are required. They
are a good substitute for teak in many classes
of shipbuilding.

4. Guijo (Philippines) ; Sal (India).— These
woods are like the apitongs but finer grain
and more durable. The Sal (Shorea robusta
Gaertn, f.) is one of the most important tim-
bers of India. The guijo (Shorea guiso
(Blanco] Blume) is one of the most useful
timbers of the Philipnines.

5. Borneo camphor,; Kapor (Malay name).—
This wood, the product of Dryobalanops
aromatica Gartn. yields a substance that closely
resembles camphor for which it is sometimes
used. It is known only from Borneo, Sumatra,
and the southern end of the Malay Peninsula.

IV. The Brazil-nut or Monkey Pot Family
(Lecythidacew).— This  family is confined
mostly to South America. The woods of the
family, while at present little used, promise to
play an important role in the future lumber in-
dustry of South America, because in many
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1 Parana Pine (Araucaria bnzilinu) forest of Southern Brazil. The undergrowth tree is Embura (Nectandra sp.
the timber de luxe of the region. e(fro or Spanish Cedar (Cednh sp. ). ln the forests of Southern Brazil. Cedro
one of the most common woods used thron(hout tropical America. 3 Lepacho (Tecoma sp.), in the Alto Parun n‘ion
t {lnxui:. t mli;'e‘rl:n A“no‘nt:ah woo;l A Lauan ortDipterocalrp forest of m¢°'pf.ﬁ? g:nu;dl.‘ee‘o‘:'m ,A?:cur the the 'g “:.

om Mezxico to en e n ong the species in
l;:is forest is Red Lauan (Shorea negrosensis), whose wood is sometimes sold as Philr:;ine mahogany in the United Stites
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1 Tanguile (Shorea polysperma), Philippine Islands.

Bataan mahogany
2 African mahogany logs in West Africa

a——"——

Wood of this tree is sold in the United States under the name of
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places the members of the family are very
abundant. The important members of the
family have large cup-shaped fruits, called by
the l{nglish monkey pots. The trees of the
family are the giants of the forests, and in
parts of the Magdalena Valley, the Amazon
Valley, British Guiana and the coastal forests
of Brazil they form the most important element
in the composition of the forest. .

1. Brazil nut; castanheiro (Brazil).— The
Brazil nut (Bmixollm'a excelsa HB.K.) is one
of the largest -trees of the Amazon and is the

source of the Brazil nuts of commerce. Be-

catex(sie of the value of the nuts the wood is little
used.

2. Colombian mahogany, Albarco (Colom-

bia).— The wood. of this tree is the product of
Cariniana pyriformis Miers. It is abundant in
foothills bordering the large rivers. Because
of the resemblance to mahogany it has been
shipped to the United States under the name of
Colombian mahogany.

3. Jequitibé (Brazil).— This is the product
of several species of Cariniona (by some
authors, Couratari) and is abundant in the
coastal forests from Bahia to Sio Paulo, and
the interior of the state of Sio Paulo. The
wood is reddish, comparatively soft and would
make a better substitute for mahogany than
albarco, because it is more easily worked. In
Brazil it is used for construction purposes.

4. Monkey pots, Coco de Mono (Colombia) ;
Kakeralli (British Guiana) ; Sapucaya 2Braz|l).
—This group of woods is the product of several
species of the genus Lecythis and occurs from
Sio Paulo, Brazil, to Panama. The wood, red-
dish brown in color, is used locally for con-
struction purposes in contact with the ground
and in Brazil is especially valuable for, railroad
ties. Several species from Brazil with the name
of sapucaya furnish the so-called paradise-nut
of commerce.

5. Other woods in the Amazon Valley
worthy of mention are the following : Matemaita
(Eschweilera matamata and other species) is
a wood highly valued for salt-water construc-
tion because it resists well the action of the
shipworm (teredo). The tauarys are products
- of several species of the genus Cowuratars and
are used locally for shipbuilding.

V. The Laurel Family (Laurace®).— Be-
sides producing the cinnamon (Cinsamonum
zeylanscum Breyn.), found in South and West
India, and Ceylon where it is extensively culti-
vated; the camphor (Cinnamonum camphora
[L.] Nees Eberm.) principally from
“Formosa; and the alligator pear, or aguacate, or
avocado (Persea americana Mill.), originating
in parts of the American tropics and widely
cultivated, this family produces a great variety
of timbers found scattered throughout the

tropics. In the American tropics many of
these timbers occur under the general names of
canells (Spanish and Portuguese), laurel
(Spanish) and louro (Portuguese). The best-
- known woods are the following: (1) Green:
heart (Nectandra rodioes Schomb.) found prin-
cipally in British Guiana from which country it
is exported as a first-class wood for salt-water
construction purposes. Large quantities of it
were used in the building of the Panama Canal.
When fresh cut the wood is grayish brown in
color but on exposure turns to a dark green or

chestnut _color. (2) Billian or Borneo Iron-
wood (Ewusideroxylon swageri T. and B.) is
the eastern counterpart of the greenheart so far
as use is concerned. It is exported mostly from
British North Borneo. The wood is yellow
when fresh cut, but on exposure turns to a
glossy brown. (3) mbuia  (species of
Nectandra) is the timber de luxe of parts of
Southern Brazil and because of its great
durability is extensively used as a railroad tie.
It occurs in the Parani pine forests of the
states of Parani and Santa Catharina, Brazil.

VI. The Quebracho or Sumac Famify (Ana-
cardace®) — This is the family to which the
sumac and poison ivy of our flora belong. The
best known member of this family is the tree
that produces the mango fruit (Mangifera in-
dice L.), a native of the eastern tropics but
introduced throughout the western tropics.

1. Quebracho (Argentina and Paraguay).
— The wood of this tree (Schinopsis balanse
Engl) yields a valuable extract much used for
tanning purposes and locally it also furnishes a
very durable railroad tie. It is logged mostly in
northern Argentina and the value of the ex-

rts of wood.and tannin extract reach a higher

gure perhaps than the value of all the other
exported forest products of South America ex-
cept rubber. The wood of another species iS.
lorentsii [Griseb.] Engl.), also called quebracho,
and found in northern Argentina pnnclpgllf,
contains tannin, but at the present time it is little
used for this purpose. The woods of a number
of other South American species of this and
other families are called quebracho. These
should not be confused with the real quebracho,
although some of them do contain tannin.

2. Gongalo Alves (Brazil); Diomate (Co-
lombia) ;- Gateado (Venezuela); Urunday (Ar-
gentina), and other local names for these and
other parts of the American tropics. This
group of woods comes from several species of
the genus Astronium which presumably extends
from Central America to northern Argentina.
It has been introduced in the United States
under the name of king wood. In color the
wood is brownish red with black, or nearly
black, streaks. It is used for construction pur-
poses (in Brazil for railroad ties) and as a
cabinet and furniture wood.

3. Espava (Panama); Caracok (Colombia
and Venezuela) ; Mijo or Mijagua (Venezuela).
— This is reddish, moderately soft wood, found
in northern South America and adjoining re-

ions, and is used locally to some extent as a
ght construction material. From Panama it has
been exported to the United States under the
name of espave mahogany. It is the product of
Anacardium rhinocarpus D. C.

VII. The Teak Family (Verbenacee).—
Teak (Tectona grandis Linn.) has long been
known as the best shipbuilding timber in the
world. The wood is moderately hard, very
durable, strongly scented, dark goiden yellow in
color, turning brown to almost black with age.
It is mainly the product of Burma and India,
though there are extensive plantations in Java
and smaller ones in other parts of the eastern
tropics. In the Philippines, Molave (Vitex
paviflora Juss.) is another member of this
family that is locally very much used, espe-
cially for shipbuilding and construction work
in contact with the ground,
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VIII. Miscellaneous Woods.— 1. A group’

of woods known as Lepacho (Argentina), Ipé
or Péo d’arco (Brazil), Surinam Greenheart
(Guiana), Araguanay (Venezuela), Guayacan
(Colombia, Ecuador and Panama) and many
other local names, are of a greenish or brown-
ish yellow color, hard, durable and much used
for heavy construction work in contact with
the ground. They belong to various species of
the genus Tecoma (Catalpa or Bignoneacea
family).. Some guayacan has been shipped to
the United States under the name of Lignum
Vite. (See below). ‘

2. Peroba—This is the generic common name
for a group of rose colored or brownish yellow
woods that occupy the most common place in
the hardwood markets of Rio de Janeiro and
Sio Paulo (Brazil). They are moderately
hard, easily worked, and are used for heavy
and light construction work, interior finish and
for making furniture. The peroba rosa (known
as carreto in Colombia and Venezuela), and in
part the peroba amarello (Brazil), are the prod-
uct of certain species of Aspidosperma (Apo-
cynacee). Much of the peroba amarello seems

to come from certain species of Tecoma of the

Bignoniacee.

3. West India or Venezuela Boxwood.— The
growing scarcity of the true boxwood (Buzus
sempervirens L.), valuable for rulers and wood-
engraving, has led to the introduction of some
tropical woods as substitutes. The chief candi-
dates for these substitutes seem to be the fol-
lowing: (a) Roble blanco, a Tecoma species
(Bignoniacee) from Venezuela and West In-
dies; (b) species of Casearia (Flacourtiacee),
principally from the Maracaibo region of Vene-
zuela, and certain species of Aspidosperma
(Aporynacee) from Venezuela. The last two
usually are known under the name of zapatero.
Certain species of Aspidosperma under the
name of piquid marfim or marfim (marble) are

found in southern Brazil, although these seem -

not to have been exported as boxwood. The
woods mentioned above are light yellow in
color, fine grained, and hard and compact.

4. Laurel (Spanish), Louro (Brazil).— Scat-
tered throughout the moist regions of the Amer-
ican tropics, under the above names, are a
group of woods belonging to the genus Cordia
(Borraginacee). They are brownish-in color,
strong and easily worked, hence are much used
for certain classes of construction work. The
woods under these names should not be con-
fused with the members of the Lauracee family
mentioned above.

S. Balsa wood or cork-wood.— Scattered
throughout the damp American tropics, usually
under the name of balsa, are a group of very
light woods (about eight pounds to the cubic
foot) that have recently been much used in the
making of buoys for life boats and are now
being used for lining refrigerators. They are
usually referred to Ochroma lagopus Sw.
(Bombacacee), but it appears now that several
species of this genus produce this wood.

6. Kapoc; Cotton tree; Cetba (Spanish);
Samatima (Brazil).— The kapoc of commerce
is the cotton from the fruits of a tree (Cetba
pentandra Gertn., family Bombacacee), and is

exported mainly from planted trees ih Java, -

and ‘is used extensively in stuffing mattresses.

The tree, however, is a native of the moist -

American tropics and is one of the largest in
the forests. The wood is' very soft and at
present is very little used.

7. Ebony.— The true ebonies of commerce
come usually from certain species of the genus
Diospyros, the persimmon family - (Ebenacee).
The trees that produce this wood are found
very scattered throughout the tropical forests
of both hemispheres. The woods are very hard
and dense and generally black or brown
streaked with black. The growing scarcity of
true ebony has led to the introduction of many
substitutes belonging to species of other
families.

8. Fustic, Mora (Latin America).— Fustic is
the market name of perhaps the most important
dyewood of commerce. It is mainly exported
from the Caribbean Sea region of the American
tropics. It is the product of Chlorophora tinc-
toria L. Gaud. of the family Moracee. It is
used in dyeing shades of yellow, brown, olive
and green.

9. Lignum Vite; Guayacan (Spanish).—
This is usually the product of various species
of Guiacum officinale L. and Guiacum sanclum
L., although other species of Gutacum, Bulnesia
arborea gl. (locally known from Venezuela
as wvera), and Bulnesia sarmienti Lorentz
(known from. Argentina as palo santo), fur-
nish some of the wood. They all belong to the
family Zygophyllacee. The wood reaches the
markets of the world principally from the West
Indies, Northern South Amecrica and Central
America. The wood is much used in certain
parts of shipbuilding esnecially in stern bush-
ings and for bowling balls, bed castors, pulleys,
etc. It is extremely hard and heavy and oily.

IX. The Mangrove Family (Rhisopho-
racee) .— The mangrove forests of the tidal
swamps of trepical regions, composed mostly
of species of the above family, are literally for-
ests of the sea. Although found best developed
in the estuaries of large rivers in the eastern
tropics, they are also present in the western
hemisphere. Here one species (Rhizophora
mangle L.) is found, while in the Eastern trop-
ics a number of species of this genus, and of
the genera Bruguiera and Ceriops, form the
main composition of the forests. While there
are many local names for the different
species in the eastern hemisphere, the gen-
eral local name in the Philippines and
Spanish America is mangle, and in Brazil,
mangue. In proportion to the area they cover
they are locally the most valuable of all the
forests for they are the main source of fire-
wood and tannin extracts. The latter, espe-
cially from Borneo, is exported in considerable
quantities,

X. The Pine Family (Pinace@).— While
the woods of the pine family are marketed
mainly from temperate zones, mostly the North
Temperate, yet the highlands of the tropics and
subtropics contain a number of “pines® that are
used locally and are coming to be exported to
some extent. Many of the true pines (Pinus)
and other genera of the western part of the
United States extend into Mexico and in some
parts form extensive forests. Pine in mer-
chantable quantitics is also found in parts of
the West ?ndics. and in Guatemala and Hon-
duras of Central America. Preparations are
already being made to exploit these forests.
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India, Burma and the Philippines contain true
pines that are used locally. The lower slopes
of the Himalayas in India also contain other
genera of the family that are quite extensively
utilized. In the semi-tropical regions of the
Brazilian states of Parani, Santa Catharina and

Rio Grande del Sul, and in the state of Mis- -

siones (Argentina), occur very large areas of
the Parané pine (Araucaria braziliana A.
Rich.). There forests contain about 200 bil-
lion board feet of standing timber and are
playing an important réle in furnishing soft-
wood lumber to the adjoining industrial regions
of southern Brazil, Argentina and Uruguay.

XI. Bamboos (Graminea).— The bamboos

and their allies are the grass trees of the trop-
ics. They furnish cheap wood for the })oorer
classes for construction purposes and for al-
most every use to which wood can be put.

Bamboos are more abundant in the eastern than -

in the western tropics where, besides occurring

as constituent parts of some wild forests, they -

are extensively planted, also to some extent '
The construc- .

throughout the western tropics.

tion bamboos belong principally to certain spe- '

cies of the genera Bambusa, Arundinoria and
Dendrocalamus. While wild bamboos occur in
the western tropics and are cultivated to some
extent, they do not play so important a part
in the life of the people. In certain parts allies
of the bamboos or canes take
These are the cana brava (Gyneriwm sagitta-
tum [Aubl.] Beauv.), and species of Guada
known locally in the Amazon as taboca and.in
Ecuador under the market name of Guayuqusl
cane. This is rather extensively exported as a
construction wood to the dry treeless coastal
regions of Peru and Northern Chile,

their place.

XII. Palms (Palme).—In re%ions where -

bamboos are not abundant palms largely take

their place as construction timbers. Besides

they furnish a large number of minor forest

products. Certain palms produce food, in. others
the nuts dproduce valuable oils, and some yield
wax, and from others vegetable ivory is ob-
tained. Besides the cocoanut and the

following are mentioned because they produce
products that are extensively exported:

1. The wory nut palm or vegetable i'vory.'

roduct ot a number.of
telephas. It is found
lombia and the Ama-

— The ivory nut is the
species of the genus P
in portions of Ecuador,

zon. At present it is one of the principal ex-

ports of Ecuador and this country is the chief
source of the nuts. Ivory nuts are principally
used for buttons, but many smail objects like
checkers, chess, etc.,, are made from it.

date
palms which are really not forest products, the "

2. Rattans.— The rattans of commerce are -

the product of several species of the genus Cala-
mus and related genera. They are climbing
palms, in some cases they reach the great lengt

of 400 or more feet, and clamber from tree to
tree in the forests. They are confined to the
eastern tropics. They furnish the main cordage
of the countries in which they grow. When

exported and in the round they are used for -

canés, umbrella handles and for making chairs;
and “plit® rattans find their greatest use for
seats and backs of chairs.

3. The Oil Palm— The nut of this palm is

extensively exported from West Africa for the
valuable oil it contains. ) .
Brazil where it was introduced from Africa.

It is also found in"

- est to gutta percha.
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"Here it is used locally only. It is the product
of Eleris guieensis Jacq.

4. Waz 'Palm— This palm*yields a wax that
comes from scales on the underside of the leaf.
The palm is Copernicia cerifera L. and is ex-
ported mainly from northeasterm Brazil.

The Panama Hat Palm.— This belongs to
‘the Cyclanthace®, a- family closely related to
.the. ‘palms. The species that furnishes the
straw® for Panama hats is Corludovica pal-
.mata R. and P. The making of Panama hats
is a_very important industry in Ecuador, and
'neighborinlgz parts of Peru and Colombia.
XII1. Rubber, Guttapercha, Chicle.— The
trees and other plants that produce the rubber
of commerce are found in many parts of the
tropical world. "The principal one of these is
Hevea braziliensis Muell. Arg. (Euphorbiacee),
a tall tree, native of the vast Amazon region.
Formerly most of the rubber of commerce was
collected from this region. While the supply
from the Amazon valley has not decreased, the
increasing demand for rubber has been met by
the extensive rubber plantation of the Malay
Peninsula and neighboring regions, principally

Ceylon, Sumatra, Burma and Borneo. The
eastern tropics now produces fully 80 per cent
of the world’s supply of crude rubber. The

commercial name of rubber from Hevea brasili-
ensis and certain other species is Pard rubber.
It has the local name of seringa. Ceara rubber
"(Manihot glaciovii Miill. Arg. and other spe-
cies) locally known as Mani¢oba, belongs to the
same family as the Para rubber. It comes from

- the dry regions of northeastern Brazil and is

cultivated to some extent in other parts of the
tropics. Next to Pard rubber in importance is
the so-called Castilloa rubber, the product of
Castilla elastica Cerv. and other species of this
enus and belongs to the family Moracee. It
15 a native of tropical America from southern
Mexico to the Amazon region. In Brazil it is
known as caucho in distinction from the seringa
(Para rubber). This rubber tree has been cul-
tivated extensively.

The Mangabeira rubber, mainly the product
of Hancormia specioss Gom. belongs to the
family Apocynacee. It is found throughout
the region from the territory of Acre, Brazil,
to southern Parana, Brazil, and in adjoining
regions of other countries. It is cultivated to
some extent hut as yet the cultivated rubber is
not commercially important. To this family
also belong the African wild rubbers, princi-
pally species of the genera Landolphia and
Kickxia.

Gutta percha is not a rubber, for it is plas-
tic rather than elastic. It comes from trees that
belong to the family Sapotace@, mostly certain
species of the genera Payena and Palaquium
that are found only in the Indo-Malay region.
In the western tropics balata, mostly the prod-
uct of Mimusops balata Gartner., is the near-
It comes mainly from the
‘Guianas and Venezuela.

- Chicle is the source of the chewing gum of
commerce. It is the gum of a tree known

- under common names of sapodilla or nispero

and other local names. This is Achras zapota

"L." The chicle of commerce comes mostly from

southern Mexico where the tree is native. It
is planted, however, in other tropical countries.

Bibliography.— Boulger, G. S, ‘Wood: a
"Manual of the Natural Histories and Industrial
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TROPICAL FORESTS. The beauty of a
tropical forest is greatly overestimated by
dwellers in temreratc climes. The testimony of
nearly all travelers to the tropics is to the effect
that nowhere did they see such an expanse of
flowers and charming forests as those they had
left, and they all complain of the monotonous
greenness of the trees, which have never to pre-

are for winter. Where the trees are most
immense and crowded, as in the Amazon dis-
trict, and in the East Indies, the forest is
lonely and silent, shadowy and sombre in the
subdued light. The trunks rise without
branches for many feet, tied together with
creepers and lianes, in an indescribable confu-
sion of festoons and ropes and cables, reaching
from tree to tree, and to the ground; some flat,
some twisted either around each other or
smothering a tree; some limp and swaying,
others drawn taut like the stays of a shaifs
mast. Many of them are climbing palms (Cala-
mus) and many are armed with cruel fishhook-
like thorns. The lianes, and the trees them-
selves, support myriads of small epiphytic or
parasitic plants, ferns, fungi and countless other
species. Overhead the forest is roofed by the
tops of the trees and of the creepers; the foliage
is sharply defined against the sky, even the
finely-cut delicate leaves of the great leﬁlmin-
ous trees characteristic of these forests. Nearly
all the flowers of the deep forests are confined
to this upper stratum, where the sun’s rays can
reach them, and they are not always easily
seen, being often green or white, and incon-
spicuous amid_the verdure. The flowers of
the most tropical trees, moreover, are, even
when brilliant, very fugacious; one reads of
people walking through the maple leaves petals
of a day, as through the maple leaves in
autumn. The forest trees, however, are very
prolific, and many of them bear bud, blossom,
and unripe and mature fruit at the same time.
The forest giants in some instances have pro-
tected themselves against the dangers of the
great height and top-heaviness. Tapangs and
gs have great buttresses like undulatin,
wooden walls, others, as the screw-pines an
the mangroves, perch on aerial roots, sent down
from trunk and branches. The last are found
along sea-shores, stepping far out into the
water, backed by the screw-pines and nipa-palms
and presenting an almost impenetrable front,
woven into a thicket by interweaving creepers,
interminably long and even thorny. It is at
such edges of the forest, in clearings and along
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roadsides, that one sees the ned beauty
of the tropics. There the under-shrubs have a
chance to grow and bloom, interspersed with
graceful tree ferns and waving palms. The
creepers and tree-branches descend and hang
waving and blossomladen over the masses of
ferns and ground plants; and there the brilliant
b!ogﬁam of orchid and parasite and epiphyte are
visible.

African forests are often like those of tem-
perate zones, with o and clumps of
trees. One can hardly call the oases of palms
in the deserts, forests. In Abyssinia the country
has_been likened to the Scotch Highlands.

It is Australia, however, which the most
peculiar tropical forest, for in spite of the fact

t her gqum trees are the tallest trees in the
world, it 1s a shadeless land. So burning are
the sun’s rays, that the leaves of the predomi-
nating eucalyptus are so disposed as to present
always their edge to the ; the acacias have
delicate compound leaves, the ti-shrub has re-
duced its foliage to mere needles, and the weird
she-oak has dispensed with leaves altogether,
string-like branchlets taking their place. The
first impression of an inland Australian forest is
one of monotony in color and appearance, and
of burning heat and desolation heightened by
the flapping strips of the bark of the gum-trees,
}vhxch 18 cast away as northern trees shed their
eaves. .

TROPICS. (1) In astronomy, two circles
on the celestial sphere, whose distances from the

equator are each equal to the obliquity of the

ecliptic, or 23%4° nearly. The northern one

touches the ecliptic at the sign Cancer, and

is thence called the Tropic of Cancer, the

southern one being for a similar reason called

the Tropic of Capricon. The sun's annual

path in the heavens.is bounded by these two

circles, and they are called tropics, because when

the sun, in his journey northward or southward,

reaches either of them, it reverses its polar

movement, and turns back, or travels in an

opgosxte direction in regard to north and south.

(2) In geography, the tropics are two parallels

of latitude, each at the same distance from the

terrestrial equator, i.e, 23° 27'. The one north

of the equator is called the Tropic of Cancer,

and that south of the equator the Tropic of

Capricorn. Over these circles the sun is vertical
when farthest north or farthest south, that is,
at the solstices, and they include between them
that portion of the globe called the torrid zone,
or the “tropics,® or tropical regions, a zone al-
most 47 degrees wide, having the equator for
its central line. The Tropic of Cancer passes
through the centre of Mexico, just misses the
northern point of Cuba, next invades the Sahara
desert, crossing the Nile at Dendur, north of
the Nubian desert, cuts Arabia centrally, then
passes through northern India, China at Canton’
and across the island of Formosa to the Pacific
Qcean, passing a little north of Hawaii. The
Tropic of Capricon crosses Chile, Argentina,
Paraguay and southern Brazil, strikes A frica
just south of Walfish Bay, in what used to be
German territorﬁ', cuts through the northemn
Transvaal and Portuguese East Africa to In-
hambane Bay; it then passes through southern
Madagascar and divides Australia.

TROPINE, C.HuNO, an organic basic sub-
stance obtained by action of heat and baryta on
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the alkaloid atropine. Colorless crystals soluble
in water and alcohol.

TROPISMS, influences exerted by their en-
vironment upon plants or animals leading to
involuntary actions, or to mechanical alterations
of posture, growth, etc. Such influences are
exercised by chemical agents, by the earth,
water, sunlight, heat, electricity, etc. See
CHEMOTROPISM ; GEOTROPISM; HELIOTROPISM ;
THERMOTROPISM, etc. .

TROPPAU, trop'pow, Austria, capital of
Silesia, on the Oppa, 78 miles northeast of
Brinn. It is well built and conmsists of an
inner town, with pleasure-grounds on the site of
the former fortifications and of three suburbs.
Handsome public buildings include several fine
churches, an upper gymnasium, a museum, a
library of 35,000 volumes, an upper real-school,
and other educational institutions. The chief
manufactures are woolen and linen cloth, beet-
root sugar, beer, liguors, paper. A congress of
sovereigns was held here in 1820, occasioned by
the revolutions of Spain, Portugal and Naples.
Pop. about 32,300.

TROSSACHS, trds'gks, (bristles), Scot-
land, a romantic defile formirg an approach to
the Western Highlands, in Perthshire, about
eight miles west of Callander. It extends for
about a mile between Lochs Ackray and Kat-
rine, winding between Ben A’an on the north
and Ben Venue on the south, and confined by
lofty rugged precipices covered to their summits
with birch, pine and other trees. It is a favorite
region for tourists and is in the locality where
lived Scott’'s ‘Lady of the Lake.’

TROTTER, Newbold Hough, American
artist: b. Philadelphia, Pa., 4 Jan. 1827; d. At-
lantic City, N. J., 21 Feb. 1898. He was
graduated at Haverford College in 1845; en-
gaged in.business till 1858, when he turned his
attention to the fine arts. When the Civil War
broke out he joined the Germantown Home

* Guards and took part in the battle of Antietam.
After the war he was appointed by the United
States government to paint all the mammalia
of North America in a series of volumes to be
issued by the government. His best known
gctures include ‘Grizzly Bears’; ‘Wounded

uffaloes’; The Last Stand’ and ‘Indian En-
campment’ and three paintings representing
the progress of the means of travel in Penn-
sylvania during 50 years.

TROTTING. See HORSE-RACING; SPORTS:
THEIR DEVELOPMENT, SPEEDS AND RECORDS.

TROTZKY, Leon (pseudonym for Leon
BronsTeIN), Russian Socialist: b. Odessa,
1879. In 1900 he was imprisoned at Odessa for
garticipating in a revolutionary labor movement.

ince early youth Trotzky has been an ardent
advocate of the cause of the Social-Democratic
Party, and one of the ablest agitators and
orators who have written and spoken in its de-
fense. He had traveled all over Europe before
the outbreak of the War in 1914 (for instance,
the social complications resulting from the
Balkan Wars led him to tour the Balkans in
1912, for the purpose of social study). The
outbreak of the war found him in Vienna,
which he left on the same day for Switzerland
where he spent‘a number of months, engaged
ir Socialistic agitation. He wrote here an

hlet, in Russian, of which Ger-
man and English translations appeared later
(one under the title ‘The Bolsheviki and
World Peace’ ; New York 1918), attacking the
European Socialistic parties for supporting their
governments in the war; in Germany he was
punished by a sentence to six months’ imprison-
ment, Eronounced in his absence. In Parjs,
where he next settled (1915), he edited, for, the
Russian colony, a Socialist weekly, Nashe Slhvo,
but his merciless and uncompromising propa-

da soon led to his exile from France to

interesting

in (this period is interestingly covered in
hxl;a“:Chapters from My Diary,’ written in
Russian for Novy Mir; English trans. in The
Revolutionary Age, Boston 1918). From Sgam
he sailed, by way of Cuba, to New York, where
he arrived 14 Jan. 1917. During his short stay
in America he worked for several weeks as an
editor on the Russian Socialist daily Novy Mir,
devoting his evenings to lectures in Russian
and German (he knows very little English and
is not so good a linguist as Lenine) to New
York branches of the Socialist party. Immedi-
ately after receiving news of the outbreak of
the Russian Revolution, he sailed from New
York for Europe on the Norwegian steamer
Christianiafjord 28 March, but was removed 3
April from the ship at Halifax by British au-
thorities and interned in a concentration camp
at Amherst, from which he and his family were
only released a month later, when they were
garmitted to continue their journey on the
nish steamer Hellig Olav. Trotzky’s own
description of these.experiences will be found
in an article ‘In British Captivity,” published
in The Class Struggle (New York 1918). After
his arrival in Petrograd, Trotzky at once be-
came one of the intellectual leaders of the Bol-
shevik section of the Social-Democratic party,
although he had not, like Lenine, been identifie
with this movement from its inception in 1903.
In June 1917 he established a weekly- propa-
ganda paper at Petrograd, called Vperiod (For-
ward), in which a-number of articles and
speeches in his brilliant and inspiring manner
appeared. After the Bolshevik coup d’ état of
6 Nov. 1917, Trotzky became Minister (Peo-
le's Commissaire) for Foreign Affairs, while
ine (q.v.) e Premier; later the For-
eign Affairs mtfolio went to Chicherin, while
Trotzky hea the Department of the Army
and Navy. He was one of the Russian delegates
to the Brest-Litovsk conference and signed the
Treaty of Brest-Litovsk with the delegates of
the Central Powers on 9 Feb. 1918. A full ac-
count of his participation in the Bolshevist coup,
as well as 1in the peace negotiations, will be
found in his book ‘From October 1917 to Brest-
Litovsk> (New York 1919). In September
1918 reports of alleged connection between
Trotzky and the German government were cir-
culated in the American press (on these, see
LeNiNg, Nikorar). Rumors of large armies
raised and organized by Trotzky, possessing im-
mense military resources, and intended to in-
vade Germany in the support of the revolution
in that country (which opened, largely as a
result of Russian propaganda, in November
1918), persisted for many months in 1918-19,
Consult Williams, A. R, ‘The Bolsheviks and
the Soviets’ (New York 1918).

Jacor WitTMer HARTMANN,
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TROUBADOURS, troo’ba-doorz, The. See
PROVENGAL LITERATURE

TROUBETZKOY, troo-béts'koi, Amélie
Rives, Princess, American novelist: b. Rich-
mond, Va., 23 Aug. 1863, She was married to
John Armstrong (,shanler in 1888, but secured a
divorce from him on account of incompatibility,
and in 1896 was married to a Russian artist,
Pgince Pierre Troubetzkoy. Among her works
are ‘The Quick or the Dead?’ (1888) ; Vir-
ginia_ of Virginia’ (1888); “The Witness of
the Sun’ (1889) ; ¢Barbara Derin%_’ (1892{(
‘Tanis, the San -Dig%er’ (1893) ; “The Mock-
ing of the Gods’ (1902) ; (Seléné’ ;
‘Augustine the Man’ (1906).

TROUBETZKOY, Prince Paul, Russian
sculptor: b, Intra, Italy, 1866. The son of a
Russian nobleman, he worked by himself, after
study under Bazzaro, and won recognition with
his ‘Indian Scout’ in 1894, Three years later
e removed to Moscow, where he was appointed
professor of sculpture at the academy and from
this date he did much vigorous work. Since
1905 he has lived in Paris and specimens of
his art are found in many European galleries,

mong his later works are the equestrian monu-
ment to Alexander III (1909, Petrograd) and
* “The Daughter of Prince Scipiong Borghese on
Horseback’ ( 1908). He has received numerous

" gold medals for his work.

TROUESSART, Edouard Louis, French
- zoologist: b. at Angers, 1842, He took the de-
gree of M.D. at Paris in 1870 and served as
surgeon in the French army, becoming, finally,
protessor of zoology in the Museum of Natural
History in Paris. His publications are numer-
ous and in 1895 he was laureate of the Société
entomologique.

TROUP, troop, George McIntosh, Amer-
ican statesman: b, op the Tombigbee River,
then in the Territory of Georgia, 1780; d.
Laurens County, Ga, 3 May 1856, He was
graduated at Princeton in 1797, was admitted
soon after to the bar. and at 21 was elected 2
member of the State legislature. He was a
representative in Congress from Georgia 1807-
15. and in 1816 was elected a United States
senator. From 1823 to 1827 he was governor of
Georgia, and in 1829 was a second time elected
to the Natipnal Senate. € was a man of
great integrity, an impassioned speaker, and
one of the most earnest and able of the ad-
vocates of State rights and State sovereignty,

TROUT, any of the various smaller species
of fresh-water fishes of the family Salmonide
(q.v.) ; especially a “charr® of the genus Sal-
1 speckled or brook

The name comes originally from the European
brown trout (§. faris). “The distinction be-
tween the closely related salmon-trouts (q.v.)
and the true trouts, or charrs, is most surely
found in the character of the dentition. Harris
has explained the difference as follows -
“Put your finger in the mouth of your cap-
ture, and if you End the vomer, a bone situated
on the front part of the roof of the mouth,
flat, with teeth on its body, and behind these an
irregular single or double series of teeth, you
holfin your hand a salmon-trout. If vou find
the vomer much depressed, convex and shaped
like a boat, with teeth on the head of the bone,

- southern spur
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and none on its shaft, you have a charr under
inspection.?

All of the American charrs, except the Dolly
Varden and three of the Arctic species, are
natives of the waters east of the Mississippi,
the common brook or speckled trout being the
most widely distributed. The last species may
be known at sight by the worm-like markings
on the back, red spots on the sides, the large
mouths, blunt snouts and dark mottlings on
their dorsal and tail fins. It is the most beauti-
ful of all the charrs by reason, as Harris writes,
of the mantle of rose and violet which it wears,
the mellow diffusion of which suggests and
justifies the descriptive phrase so often apghfd
to it by anglers — “the bloom of the trout” It
is to be found in the streams flowing north into
the Arctic Ocean, as far west as Victoria Land;
ranging north and westward to the tributaries
of the Great Lakes, and as far south as the
of the Georgia Alleghanies. It
also occurs near the sources of some of the
rivers flowing into the Mississippi River and
the Guf of Mexico. The habits of trout are
as various as the streams in which they dwel
and the moods of the weather, and anglers find
constant novelty in studying them in_an effort
to overcome their ‘devious and cunning ways.

heir breeding is after the general method of
their race, but they never go down into sl
water, . They mate iate j1n summer, and the male
keeps off intruders. The «female uses her il
in making the nest, whipping the gravel uatil 2
ole is made about two inches deep, and ther
cleans the bottom for a foot \r more aroun
the hole. When she is ready to sprawn the male
ows it and approaches her. The qva are then
dropped and the milt is deposited upom the eggs
the male being within a few inches o0xf his cor-
sort. This occurs in northern New Enjgland if
November or early December; farther 1 orth at
carly dates. But many of the eggs fail\to b
come fertilized, dropping down stream &n th
current; they are devoured by minnows or ‘O‘h’{‘_
sh who are lurking in the vicinity, Proabl
not 5 per cent of the ova dropped on nau
spawning beds ever mature, while of t!\‘l‘;
raised by the improved methods of the fish ¢
turist fully 80 to 90 per cent come to maturd
in_the hatching ponds. Unfortunately thct
raised by the artificial Process are generalf
placed, when fingerlings, in streams aboundir®
with their natural enemies, and but a small per
centage of these innocents become yearlings, ai
which age they are able to take care of them-
selves. . .

The charrs are also represented in Maine
and New Hampshire by the Sunapee trout
(Salvelinus alpinys aureolus), which is classi-
fied by ichthyologists as a local variety of the

uropean charr or saibling (S. alpinus), pecu-
liar in its local coloration and other charactgrl;
istics. It is “brownish, sides silver-gray, wit
small orange spots on sides above and belo“]'
lateral line; caudal grayish; belly orange; ana
orange, edged before with white; ventrals
orange with a white band on outer rays; no
mottlings anywhere,”> This beautiful charr is
as good to eat as it is good to catch. It reache§
a weight of 10 pounds and rises freely to the fly
in May and early June, after wh:ch. as the
water grows warmer, it settles into deeper
water, and in July and August takes a live
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minnow and fights finely at a depth of 50 to 60
feet. It is connected with its European type by
the arctic trout, a variety (arcturus) of the
Arctic Coast north of Hudson Bay and variety
stagnalis of the rivers of Greenland and
Boothia.

The quasky, or blueback trout (S. oquassa)
is the smallest and one of the handsomest of
the charr trouts. It never exceeds 12 inches in
lencf-th and is dark blue, the red spots small
and round and usually confined to the sides of
the body. Its habitat is confined to Moose-
lucmaguntic Lake, of the Rangeley system, in
Maine, although Professor Merriam states that
identical fish have been caught in the lower
Saint Lawrence River weighing six or seven
pounds. The blueback lies concealed in. the
deep water during the greater part of the year
but about 10 October comes near the shore an
ascends in shoals the Kennebago River for the
purpose of spawning. Half a mile above its
mouth the Kennebago receives the outlet of
Lake Oquassa; the trout then leaves the Ken-
nebago to the left and runs toward Oquassa
Lake, when its voyage comes to an end. About
the middle of November it goes back to Moose-
lucmaguntic Lake and is seen no more until
October of the next year. The blueback re-
sembles the Sunapee trout more than any other
of the charr species, yet differs from it in size,
spawning habits and markings of the young.
Varieties of it are known in certain lakes in
northern Quebec and in-the rivers of the Arctic
Coast. The only trout native to the waters west
of the Rocky Mountains is the red-spotted
bull or Dolly Varden (S. malma). It is found
in the strecams east and west of the Cascade
Range from the upper Sacramento to Montana.
It is a gaudy and large species, and good, but is
not the equal of its Eastern congeners in game
qualities.

Trout are justly regarded as the most inter-
esting of all the smaller fishes that attract the
angler. They are taken with the garden worm,
the ﬁrub, the live minnow and the artificial fly
Izy t )e method explained in the article ANGLING

q.v.).
CULTURE.

Bibliographgg.s— Goode, ‘American Fishes’
(New York 18388); Jordan, D. S. (Fishes’
sNew York 1908); éordan and Evermann,
American Food and Game Fishes® (new ed.,
New York 1914) ; McCarthy, ‘Familiar Fish’
(New York 1900); Phillips, E., Trout in
Lakes and Reservoirs: A Practical Guide to
Managing, Stocking and Fishing> (New York
1914) ; Rhead, L., ‘American Trout Stream In-
sects” (New York 1916); Sage and Cheney,
¢Salmon Trout”> (New York 1902) ; Stone,
(Domesticated Trout’> (Charleston, N. H.,
1877).
TROUVERE, troo-vir, a member of the
class of ancient poets of northern France, cor-
responding to the troubadour of Provence.
Their productions partake of a narrative or
epic character and thus contrast broadly with
the lyrical, amatory and more polished eftusions
of their southern rivals.

TROUVILLE, troo-vél, France, a fashion-
able watering-place on the English Channel, in
the department of Calvados, situated at the
foot of a hill on the right bank of the Touques
at its mouth, near the mouth of the Seine, 10

voL 27—7.

For artificial cultivation, see FisH-

miles south of Havre. It has a harbor, com-
prising an inner and an outer basin, and a
splendid beach. The Casino or Salon offers all
the attractions usually found in such institu-
tions. The season is at its height in August.
Boat-building and fishing are the only real in-
dustries. Pop. about 6,901.

TROVATORE, IL. Verdi's opera of ‘The
Trouhadour,” first produced in New York 2
May 1855, but given in Rome two years earlier.
It is known the world over for its wonderful
melody.

TROVER, in law, an action to recover the
value of goods unlawf'ully converted by another.
Originally this was an action on the case for
damages against one who had found goods be-
longing to another and refused to give them up
on demand of their owner.

TROWARD, Thomas, English New
Thought apostle: b. Belgaum, India, 1844; d.
1916. During his youth and young manhood in
India he imbibed the principles of Eastern
philosophies and about 1904 he retired from
the position of division judge which he held
and came to Great Britain, lecturing and writ-
ing_on the application of the underlying
spiritual principles found in all religions to the
active life of to-day. Though he is classed as
a mental scientist and New Thought advocate
he was really a sincere, educated Englishman
who devoted his later days to trying to inform
the Western peoples what they had to learn
from Eastern philosophies. He published
(Lectures on Mental Science’ (Edinburgh
1906) ; ‘Bible Mystery and Bible Meaning’
(1907) ; ‘Dove Lectures’ (1909); ¢The Crea-
tive Process’ (1911), etc.

. TROWBRIDGE, tr&'brij, Edmund, Amer-
ican jurist: b. Newton, Mass., 1709; d. Cam-
bridge, Mass,, 2 April 1792. He was graduated
at Harvard in 1728 and for some time bore the
name of Goff, which was that of an uncle. He
became attorney-general for Massachusetts
(1749) and was elevated to the Supreme Court
(1767) where he presided over the trial of Capt.
Thomas Preston and his men for firing on the
people in Boston (5 March 1770). In 1772 he
resigned. As executor of John Alfred, a
wealthy Boston merchant, he founded at Har-
vard the Alfred professorships of natural re-
ligion, moral philosophy and civil polity.

. TROWBRIDGE, John, American_ scien-
tist: b. Boston, Mass., 5 Aug. 1843. He was
%{aduated from the Lawrence Scientific School,

arvard University, in 1866 and served as
instructor there, 1 . He was assistant
professor of physics at the Massachusetts Insti-
tute of Technology in 1869-70 and filled the
same position in Harvard, 1871-81. He was pro-
fessor of experimental physics at Harvard,
1880-88 and in the year last named became
Rumford professor of applied science there and
in 1884 was made director of the Jefferson Phys-
ical Laboratory at the same institution. In 1878
he was elccted a member of the National Acad-
emy of Sciences and later was vice-president of
the American Academy of Arts and Sciences.
He has published ‘The New Physics’ (1884);
(What is Electricity?’> (1896) ; ‘The Resolute
Mr. Pansy’ (1897) ; ‘Three Boys on an Electric
Boat’> (1894); ‘The Electrical Boy’> (1891);
¢Philip’s Experiments, or Physical Science at
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Home’ (1898) and many papers on physics
and more especially on electricity.
TROWBRIDGE, John Townsend, Ameri-
can author: b. Ogden, Monroe County, N. Y.,
18 Sept. 1827; d. 12 Feb. 1916. He attended a
district school and by doing farm chores man-
aged to obtain sufhcient funds to attend a
classical school at Lockport, N. Y. for one
term. Then he went to Illinois for a year,
teaching school in the winter and working as a
farmhand in summer. Returning to Lockport
he taught school for a few months and then
decided to devote himself to literature, for
which he early had evinced a fondness. At 19
he went to New York City. His literary
aspirations found no encouragement, and after
a year of futile effort he removed to Boston.
There he soon became widely known as a
writer of stories and sketches under the pen
name of Paul Creyton. In his first book,
¢Father Brighthopes’ (1853), Mr. Trowbridge
caught the fancy of the boys of that day, and
with a long series of volumes he held juvenile
interest unabated through succeeding genera-
tions. These included ‘The Drummer Boy’
1863) ; ‘Cudjo’'s Cave’ (1863); ‘The Three
couts’ (1864); ‘Neighbors’ Wives’ (1867;;
(Coupon Bonds and Other Stories’> (1872);
(The Silver Medal> (1908); ‘A Pair of Mad-
caps’> (1909); ‘The Jack Hazard Series’;
¢ oby Trafford Series’; ¢Start in Life Series’
and ‘The Tide Mill Series.” For many years
he edited Our Young Folks, which numbered
among its contributors Dickens, Whittier,
Mayne Reid, Harriet Beecher Stowe and Louisa
M. Alcott. A]thoulgh his verse does not show
the enduring excellence that marked his boys’
books, ‘Darius Green and His Flying Machine’
(1870) proved him to have been unconsciously
a prophet with honor. Consult his autobiog-
raphy, ‘My Own Story’> (1903).
TROWBRIDGE, Samuel Breck Parkman,

American architect: b. New York, 20 May 1862,
He was graduated at Trinity College, Hartford
(1883), at Columbia School of Architecture
(1886) and then studied abroad. After gradu-
ation from the School of Architecture he was
sent by the Archzological Institute to superin-
tend the erection of the American School of
Classical Studies at Athens, Greece. Later he
became a member of distinguished New York
firms of architects and established a high stand-
ard in his profession. He was appointed by
President Roosevelt as chairman of the Na-
tional Council of Fine Arts. He is a member
of many foreign societies and was appointed a
Chevalier of the Legion of Honor (1910) and
elected to the National Institute of Arts and
Letters (19153).

TROWBRIDGE, William Petit, American
engineer: b, in Oakland County, Mich., 25 May
1828; d. New Haven, Conn., 12 Aug. 1892. He
was graduated at West Point in 1848, served
there during the last year of his cadetship as
assistant professor in chemistry, later as assist-
ant in the astronomical observatory, and in 1851
was assigned to the coast survey. His work
on the Pacific Coast in 1853 embraced a series
of magnetic and tidal observations covering a
distance of over 1,300 miles, from San Diego to
Puget Sound. In 1860, at Key West, Fla,, he
superintended the erection of the first perma-
nent self-registering magnetic obscrvatory in

the United States. After the outbreak of the
Civil War he furnished minute descriptions of
the rivers, harbors and inlets of the Southern
coast to the War Department, dnd later was
stationed at New York, where he superintended
the accumulation and transmission of field-
supplies. Besides these duties he superintended
the construction of fortifications at Willett's
Point and at Governor's Island, and the repairs
of Fort Schuyler. In 1870 he became professor
of mechanical engineering in the Sheffield Scien-
tific School at Yale, and later held a professor-
ship in the Columbia School of Mines, and at
both institutions rendered an efficient service
in the establishment and development of new
courses of instruction. To him belongs the
credit for the design of the first cantilever
bridge, details of which are given in his work,
‘Proposed Plan for Building a Bridge across
the East River to Blackwell's Island’> (1869).
A company was formed to carry out the scheme,
but the financial crisis of 1873 put an end to the
plan. ' He was the inventor of a coil-boiler,
utilizing forced circulation of water, a principle
that later came into use. His publications in-
clude ‘Heat as a Source of Power’> (1874) and
¢Turbine Wheels’> (1879).

TROY, troi, or ILIUM, a famous ancient
city in the northwestern part of Asia Minor, the
capital of the Troad, a region lying on the coast
of the Zgean Sea, at the entrance to the Helles-
pont (Dardanelles). The fame of Troy rests
upon the two Homeric epics, the Iliad and the
Odyssey (sce HoMer), which, incidentally to
their main themes, give an account of the lon
war in which the city was finally destroyed.
The date of the latter event is generally placed
at 1184 Bc. The cause of the war was the ab-
duction of Helen, the wife of King Menelaus
of Sparta, by Paris, son of the Trojan king,
Priam. Almost all the states of Greece proper
united to avenge the insult, and, under the
leadership of Agamemnon, icing of Mycenz,
landed on the Trojan coast with a large army.
After besieging the city in vain for 10 years,
they finally took it by a stratagem. They placed
outside the walls a large woodcen horse in whose
interior a number of Greek heroes were con-
cealed, and the rest of the army then retired to
the ships as if they had given up the siege. The
Trojans in exultation dragged the horse within
the walls, and during the night the Greeks came
forth and were joined by the main army which
had returned from the ships. The city was now
given over to fire, plunder and massacre.
Among those who escaped was Aneas, who
reached Italy, and, according to the legend, was
the ancestor of the first Roman kings. The
Homeric legend of Troy is believed by modern
scholars to be woven around a nucleus of fact.
About the 6th century B.C. a new Troy, llium
Novum, was founded on what has ever since
been believed to be the site of the Homeric city.
The place is now called Hissarlik, and lies a
few miles from the southwestern entrance to
the Dardanelles. Here Dr. Schliemann began
excavations in 1871 and again in 1890, and his
researches prove that the site has been occupied
successively by seven cities. The second of these
from the bottom bears marks of having been
destrog'ed by a conflagration. Within its walls
were found the ruins of a palace, and a number
of gold and silver ornaments. Dr. Schliemann
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considered this_second city to be the city of
Priam and the Homeric legend, but later exca-
vations have shown that only the sixth (the
fourth from the top, later discoveries having
increased the total number to nine) city can be
referred to the period described in Homer. Of
this city nothing remains except portions of
the colossal and well-built outer walls. Consult
Schliemann, ¢Trojanische Altertiimer,> ¢Ilios,’
(Troja’; Schuchardt, ‘Schliemann's Ausgrab-
ungen’; Schmidt, (Schliemann’s Sammlung
trojanischer Altertitmer.?

TROY, Ala, city, county-seat of Pike
County, on the Central of Georgia and the
Alabama Midland railroads, about 50 miles
south by east of Montgomery. It is in an
agricultural region in which cotton is one of
the principal products. It has been incorporated
since 1843. Its industries are connected chiefly
with the cultivation and marketing of cotton.
The educational institutions are Troy Industrial
Academy for colored pupils and public schools.
There are two private banks. Pop. 6,000.

TROY, Mo, city, county-seat of Lincoln
County, on the Saint fouis and Hannibal Rail-
road, about 50 miles northwest of Saint Louis.
It is in a region rich in deposits of glass sand,
iron ore an%‘ coal, and surrounded by fertile
agricultural lands. The chief manutacturing
establishments are flour mills, butter and cheese
factories and tobacco factories. The shipments
are chiefly farm and dairy products, tobacco
products and livestock. here is one high
school, public elementary schools and a library.
There are two State banks. Pop. about 1,120.

TROY, N. Y, city, county-seat of Rens-
selaer ‘County, on the east bank of the Hud-
son, 150 miles north of New York, 191 miles
west of Boston, 235 miles south of Montreal,
Canada, and 296 miles east of Buffalo. It
is at the head of tidewater navigation on the
Hudson River, and the New York State Barge
Canal system has its main outlet opposite the
city. Through the State Barge Canal, Troy has
connection with the Great Lakes and the North-
west, while the Champlain branch of the canal
gives an opening to Canadian territory. Steam-
ers and barges ply regularly between Troy and
New York ang the intervening cities. The
United States has spent large sums of money
in improving the channel in the river so the
lalf:ger vessels for the new canal system have no
difhculty in reaching the canal. The steam
railroads operating in Troy are the New York
Central, the Delaware and Hudson, the Boston
and Maine and the Rutland. There are also
long-distance trolley roads, some of them main-
taining freight service, that extend through the
Hudson Valley to Lake George on the north;
through the Mohawk Valley on the west; south
throu?h the Hudson Valley and eastward to the
manufacturing villages along the Wynantskill
Creek, a distance of 12 miles. These transpor-
tation facilities give Troy great advantages as
a manufacturing and distributing point, so
there are built up opposite the city, not half a
mile from its borders, but not included in its
population, the cities of Watervliet and Cohoes
and the villages of Waterford and Green Is-
land. With those places Troy is connected by
bridges over the Hudson River, there being
four. There is a modern steel bridge across
the Hudson at Congress street, which carries

foot passengers, vehicles and street cars. Built
as a toll bridge, the State of New York ac-
quired it under condemnation proceedings.
Trade and Manufactures.— Troy ranks
ninth in population among the cities of ti;c State,
but fifth in industries. The chief manufactures
are collars and cuffs — about per cent of
all the collars and cuffs made in the United
States are made in Troy. So great has this
industry become in this city that special ma-
chinery has been invented for it and is manu-
factured here. It has an extensive system of
laundries, and for this industry special ma-
chinery has also been invented and is manu-
factured in this city. It is noted for its
high grade of merchant iron; its valves
and hydrants (valves of 96 inches inside
diameter are now made here). Other manu-

factures are stoves, knit goods, paper,
cars, electrical machinery, mechanical and
engineering instruments, bells, paints, clay

products, floor cloths, brushes, tobacco, ci-
gars, carriages, scales, currency ink, horseshoes,
ranges, hydrover tractors, blowers and fans,
fishline, twine, shirtwaists, cotton waste, knit
goods, shirts, thermometers, stamped tinware,
metal stove-front bars, marine engines, beade
bags, anchor chains, etc. The famous machine-
made horseshoe invented by Henry Burden is
manufactured here. He also made the largest
over-shot water-wheel yet made in America. It
is 60 feet in diameter. The guns for coast de-
fense of the United States are made at the
government arsenal at Watervliet, opposite
Troy. Troy and its environs are now under-
going a great industrial expansion, the first
definite movement of this sort in the recent his-
tory of the city. During the war, the Watervliet
arsenal was enlarged until it became the la t
government arsenal in the world for the produc-
tion of heavy ordnance. The arsenal is being
enlarged to provide in peace times the nucleus
for adapting ordinary industries to the produc-
tion of ordnance in war periods in addition to
its own production. This is an advanced step in
government policy. Open hearth steel and pro-
ducer gas plants are being erected and the city
and district seem destined to obtain their former
high standing as an iron and steel centre. The
most significant development is the purchase
of the northern end of Green Island by Henry
Ford and Son of Detroit, as a site for a steel
factory and farm- tractor plant to be operated
largely by Igowu:r from the government dam
across the Hudson at Troy. In addition to its
great collar and shirt factories, Troy has be-
come important for the manufacture of
women’s shirtwaists. There is a State dam
across the Hudson at Troy and factories are
operated by the power here obtained. There
is considerable water power on the Wynantskill
and Poestenkill creeks; each stream has a fall
of about 200 feet in the hills east of the city.
The city contains more than 258 concerns
engaged in manufacturing and employing about
26,636 wage-earners and producing annually
over $60,000,000 worth of goods. .
The city is situated on a narrow alluvial
plain, extending north and south along the
river front for six and one-half miles. From
the plain, and paralleling the river, a range of
hills arises, in some places to a height of 500
feet. While most of the city is confined to the
level ground, the finest residential part is on
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the hills, of which the most prominent is Mount

da. On a spur of this hill, jutting out boldly
into the centre of the city, stands Prospect
Park. The waterworks reservoirs are located
on the hills east and northeast of the city. A
new gravity system has been installed with a
daily capacity of 18,000,000 gallons and the old
gravity systems supplement this with 9,000,000
gallons.

There are a number of cemeteries in Troy,
but Oakwood, containing 400 acres, crowns one
of the hills east of the city, overlooking the
valley of the Hudson opposite the delta of the
Mohawk. The cemetery plateau is 300 feet
above the plain, to which it inclines with
precipitous sides. The Hudson is in sight for
miles, while the Mohawk breaks through the
hills to the west, tumbles over a rocky preci-
pice 60 feet in height, then passes peacefully
through its four mouths into the Hudson. Oak-
wood cemetery is a resting place for three dis-
tinguished national heroes.—Gen. John E. Wool,
the commander-in-chief of the American forces
in the Mexican War, Gen. George H. Thomas,
“the rock of Chi uga,” and Gen. J. B. Carr
of Civil War fame. General Wool’s monument
is a monolith 60 feet high, and weighing more
than 100 tons. The Earl Crematory, a promi-
nent object in Oakwood, is a memorial building
erected at great cost, and contains, aside from
a perfect incinerating apparatus, some fine
mosaics, rare marbles and rich stained glass.
The streets of Troy are regularly laid out until
the river front is reached, when the streets are
intersected by River street, which follows the
curvatures of the Hudson River. These irregu-
lar intersections form triangles misnamed
squares. In one of these stands the Soldiers’
and Sailors’ monument, 93 feet high, costing
over $50,000. On the lower sides of the stone
work are bronze bas-reliefs representing battle
scenes; one of them being a representation of
the engagement between the Monitor and the
Merrimac. This is a particularly appropriate
scene because most of the armor plate of the
Monitor was rolled in Troy. There are 100
miles of streets in Troy, of which 65.22 miles
are paved.

Buildings.— Troy has many public buildinﬁs
of note and many of its citizens have built
beautiful and substantial memorials for chari-
table and educational work. Troy has de-
veloped as an educational centre during recent
years through the endowments of Mrs. Russell
Sage, the widow of the noted financier, Russell
Sage, who was a former resident of Troy.
The gifts of Mrs. Sage have given an impetus
to old institutions and enabled them to add ex-
tensions. The Emma Willard School has been
removed from the central section of Troy and
located in a new group of fine buildings, in
the eastern section of Troy on the hills, over-
looking the Hudson Valley and the Berkshires.
The former home of the Emma Willard School
has been converted into a women’s college of
applied arts and has an enrolment exceeding

Another educational cnterprise which
has done much to make Troy famous is
the Rensselaer Polytechnic Institute (q.v.), an
cxcellent school of civil engineering. Its
graduates have designed some of the greatest
engincering works of modern times. Extensive
additions have been made to the Rensse-
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laer Polytechnic Institute through the aid of
Mrs. Sage. It enrolls about 1,000 students.
The post office, a fine granite structure;
the savings bank building, which cost about
$600,000, and which contains a fine Music Hall
with seating capacity of 1,300; the public
library, white marble in the Italian Renaissance
style, cost about $300,000; the courthouse, city
hall, Rowe Memorial, Young Men’s Christian
Association, Young Women’s Christian Associa-
tion; R. P. I Alumni, Ilium and other commer-
cial buildings, the Union station, a high school
and the Rensselaer Hotel are among the city’s
notable structures. The leading charitable and
religious institutions are the Troy Orphan
Asylum, a group of buildings of the Eliza-
bethan style of architecture; three Roman
Catholic orphanages, a reformatory, a home for
the aged, three hospitals, several very fine
churches, and the Salvation Army Temple. The
public and parish school buildings recently
erected are all models of completeness and
beautiful architecture,

Finances.— The assessed valuation of tax-
able property is $61,194,631, of which $55,700,114
is for real estate, and the net bonded debt
$4,379!6Z). The maintenance and operation of
the city in 1919 was $1,256,360. There are
several national banks, one State bank and two
trust companies. There is one savings bank
and three building and loan associations.

Government.— Troy is governed as a second
class city of the State of New York and in
addition to general State laws retains features
of its old charter. The city is well governed,
the principal problem being the comparatively
great length, narrow width and steep grade of
some streets leading to the residential districts
on the heights to the East. The State of New
York and city of Troy are co-operating in the
erection of an extensive system of d%cks to
serve as terminals for traffic created by the
New York State Barge Canal system.

History.— The site of Troy was the seat of
several farms, in 1786, when Albany had been
called a city for a hundred years. The Mohe-
gan Indians formerly had a fortified village
on the site of Troy at a point just north of
the Poestenkill Creek. The Mohawk tribe of
Indians had a palisaded village on the west side
of the Hudson River on an island formed by
the third and fourth branches of the Mohawk
River at its mouth. Hostilities broke out. be-
tween tribes, in which the Mohawks were suc-
cessful, and the Mohegans were finally driven
to the Connecticut River. The Dutch families,
who afterward took possession of this ground
on the east side of the river, found a natural
meadow land, and they called it “Pafraets
Dael,” «The paradise of a lazy man.?

The islands forming the delta of the Mo-
hawk River, opposite Troy, were the .scene of
much activity during the Revolutionary War.

e American army encamped here to obstruct
the march of Burgoyne. The island which was
formerly the site of the Mohawk Indian wvil-
lage, above referred to, was fortified on its
north side by earthworks, under the superin-
tendence of Thaddeus Kosciuszco. Gen. Philip
Schuyler commanded the American troops, with
his headquarters at Van Schaick’s house, which
is still standin% The fortifications may yet be
plainly seen. From these islands the American

— m ma
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army marched north under- General Gates, who
succeeded Schuyler, and soon afterward fought
the British at Schuylerville in what is known as
the battle of Saratoga.

Three miles above the site of Troy stood
a village called New City, afterward Lansing-
burg. In 1787 New City had nearly 500 in-
habitants, Alban¥ had about 3,000, and Troy
consisted of a few farmhouses. The deeper
channel in the river at Troy made navigation
so much easier than at New City that the enter-
prising settlers who began to arrive from New
England, seeing its advantages, located here.
The settlement grew rapidly, being known at
this time as “Van der Hey(f'cn's.” In 1789 the
settlers changed the name to Troy. The falls
on the Poestenkill Creek were taken advantage
of, and three mills were here erected, a saw
mill, a grist mill and a paper mill; the last,
the first of its kind in northern New York, was
built in 1792. In 1808 a rolling mill was estab-
lished on the Wynantskill Creek. Troy soon
outstripped Lansingburg, and in 1793 the State
legislature decided on Troy as the county-seat
of Rensselaer County.

During the War of 1812 the merchants of
Troy supplied large quantities of provisions
to the American army. Samuel Willson, who
slaughtered cattle and packed beef in Troy,
supplied his beef to the army “packed in full
bound barrels of white oak”» It soon became
known as “Uncle Sam’s” as.Samuel Willson
was familiarly called, and from this grew the
well-known appellation, “Uncle Sam,» as ap-
plied to the United States.

The charter incorporating Tro
was passed by the legislature in 1816.

The State dam was constructed across the
Hudson River at Troy in 1823. This marks
the tidal point of the Hudson River. At this
time commcrce with New York was mainly
by sloops, of which 39 were recorded as owned
by Troy merchants. In addition to its rapidly
%rowmg commerce, Troy now began to acquire

ame as an educational city; the Emma Willard
Seminary, established in 1814 and removed to
Troy two Jcars later, was developing a national
fame; and in 1825 the Rensselaer Polytechnic
Institute was opened. The population of Troy
was now 7,859. The population and industries
increased rapidly, and it became an important
manufacturing centre. Its collar and cuff and
iron industries gave its growth a great impetus.
Its remoteness from the mines has caused it to
lose its supremacy in the iron industries, but
the collar and cuff industry has steadily in-
creased. Industrially, the city is noted for hav-
ing a group of precision industries, that is,
works where machining is done to a standard
of one one-thousandths of an inch instead of
the usual machine shop standard of one one-
hundredths-inch. This was the determining
factor in the dgovemment enlarging the Water-
vliet arsenal during the war and after the war.
Precision trained mechanics of this sort are
found in few other centres in America. Troy
has had several destructive fires. The most
notable was the one of 10 May 1862, when the
total value of })roperty destroyed was $2,677,892;
about 800 buildings were burned.

The village of Lansingburg and the city of
Troy gradually grew toward each other until
the dividing line was not apparent to the eye,
yet each maintained its separate government.

as a city
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In 1900 an act was passed by the legislature an-
nexing Lansingburg and other outlying territory
to the city of Troy. This act did not take effect
until 1 Jan. 1901, too late to receive notice in
the United States census of 1900. However, an
enumeration was taken by the census officials,
as shown in the census reports, '%ivn’llg the popu-
lation of Greater Troy as 75,057. The popula-
tion at ?resent is estimated at 80,000. Consult
Weise, ‘Troy’s One Hundred Years.’
ARTHUR J. BURCH,

Secretary of Troy Chamber of Commerce.

TROY, Ohio, village, county-seat of Miami
County, on the Miami kiver, the Miami and
Erie Canal, and on the Cleveland, Cincinnati,
Chicago and Saint Louis and the Cincinnati,
Hamilton and Dayton railroads, about 20 miles
north of Dayton. It was located in 1807 in an
agricultural and stock-raising region, and has
considerable manufacturing interests, being in-
corporated in 1890. The principal manufac-
tories are planing mills, foundries, bent wood
and wagon factories, and a flour and grist
mill. There is considerable trade in farm and
dairy products, and in the local manufactures.
The educational irstitutions are a high school,
Saint Patrick’s Academy, public and parish
schools and a public library. The two banks
have a combined capital of $300,000. Pop.

" TROY WEIGHT.
MEASURES.

TROYES, trwd, France, capital of the de-

See WEIGHTS AND

" partment of Aube, and formerly of the province

of Champagne, 103 miles east-southeast of
Paris by rail, on the left bank of the Seine.
Many of the streets are narrow and irregular,
and lined with medizval timber houses. The
principal edifices are the cathedral, a splendid
specimen of florid Gothic; the churches of Saint
Urbain, of Saint John and of Saint Madeleine,
in the flamboyant style; the hétel-de-ville, the
prefecture, the hospital, museum, palais de jus-
tice and public library, containing 140,000
%rinted volumes and nearly 15,000 manuscripts.

he manufactures consist of cottons, woolens,
hosierTy, soap, artificial flowers, paper, gloves,
etc. There are numerous worsted and cotton
mills. The division of the Seine here into sev-
eral arms facilitates local water transportation.
It carries on an important trade in grain, wine,
brandy, colonial produce, famous sausages,
hemp, wax, wool, wood, iron, lead, zinc, etc.
The town was in existence previous to the con-
quest of Gaul by the Romans, by whom it was
called Augustobona. The Treaty of Troyes be-
tween Charles VI and Henry V of England was
concluded in 1420. Nine years later the English
were expelled by Joan of Arc. The revocation
of the Edict of Nantes in 1685 intertered with
trade, so the population was reduced from
about 40,000 to 24,000. It has since recovered,
and in 1911 was 55,486.

TROYLUS AND CRYSEYDE. One of
Geoffrey Chaucer’s poems, written about 1380
and supposed to be a translation from Boccaccio.
The episode first appears in a 12th century
romance. See TroiLUS AND CRISEYDE.

TROYON, trwi-yon, Constant, French
painter: b. Sevres, 25 Aug. 1810; d. Paris, 21
Feb. 1865. He was onc of the first and great-
est of the French “Naturalists® and was
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trained as a painter on porcelain. His pictures
rank high among those of his contemporaries,
and his cattle and landscapes rival the best
productions of the Dutch school. He exceclled
in natural presentation of the familiar views
of cattle in the fields and on the farms and
was very prolific. The large French galleries
all have numerous samples from his brush.
There are several good examples of his work
in the New York Metropolitan Museum, and
among them ‘Cow,” ‘On the Road’ and ‘Land-
scape and Cattle.” Consult Dumesnil, ‘Constant
Troyon’ (1888), and Hustin, ‘Les Naturalistes
Frangais® (1893). The Brooklyn Institute, the
Art Institute in Chicago, the Corcoran Gallery
in Washington and others in Philadelphia and
San Francisco have many of his canvasses.
Consult Hustin, A, ‘Constant Troyon’ (Paris
1893) ; Gansel, W.,, ¢Cosot und Troyon’ (1906).

TROZO, tro'thd, or SAN JOSE, sin ho-sa’,
Philippines, a suburb o1 the city of Manila,
occupying the centre of the northeast quarter
of the city, southeast of Tondo. The people are
largely engaged in the mechanical industries;
there are also a few Chinese and native resi-
dents of the upper class.

TRUANT SCHOOL, the popular name for
a.school or reformatory for truant or vaga-
bond children; organized under State auspices
and managed by the State educational officials.
In 1850 Massachusetts passed a law permitting
the punishment of truancy by confinement. New
Hampshire, New York, Rhode Island and Con-
necticut made similar legislation before 1865,
and New York and other cities made like pro-
visions; but where the law was not a dead
letter, habitual truants were classed as “juvenile
disorderly persons” and were sent to almshouses
or reformatories. In 1880 Massachusetts began
to establish county schools for truants, and sev-
eral were established in large cities elsewhere.
Many States and cities provide for the arrest
of truants and their being replaced in the pub-
fic schools, a method followed in Continental
Europe, where there are no institutions exactly
parallel to the American truant school. In Great
Britain there are two provisions for school of-
fenders, the day industrial and the truant
schools, based on the Industrial Schools Act of
1866, for “any child found habitually wander-
ing or not under proper control, or in the com-
pany of rogues, vagahonds disorderly persons,
or reputed criminals”; or any child whose
parents ncglect to provide for its instruction.
See CHILDREN’S CourTs; PUBLIC ScCHOOLS.

TRUBNER, Nicholas, London publisher:
b. Heidelberg, Germany, 1817; d. London, Eng-
land, 1884, He learned his trade abroad and
on coming to London was employed by Long-
mans for a time but in 1851 entered in busi-
ness for himself and speedily became the head
of Triibner and Company. He published a
¢Bibliographical Guide to American Literature’
(1855), which was enlarged four years later;
also (T'ritbner's Oriental Series’ and the (Brit-
ish and Foreign Philosophical Library.?

TRUCE, a temporary suspension of hostili-
ties between two armics or states for negotia-
tion or other purposes. It has almost the mean-
ing of armistice, but suggests a more local
understanding. A truce may, however, apply
either to all the operations of a war or to
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those at one place only, as a truce after a bat-
tle for carrying off the wounded. A truce to
hecome generally binding requires the sanc-
tion of the commander-in-chief, it may be
ended before the period previously agreed
upon if due notice be given to the opposite party.

_TRUCE OF GOD, the title given in the
Middle Ages to a limitation of ge right of
private warfare introduced by the Church in
order to mitigate an evil which it was unable
to eradicate. This truce of God provided that
private feuds should cease, at least on the holy
days, from Thursday evening to Sunday even-
ing in each week; also during the wholc season
of Advent and Lent and on the octaves of the
reat festivals. The salutary regulation was
rst introduced in 1033 in Aquitaine, then in
France and Burgundy. Under William the Con-
queror it was introduced into England, and in
1071 into the Netherlands. At many councils
it was a chief subject of discussion and was
enjoined by special decrees. Whoever engaged
in private warfare on the prohibited days was
excommunicated. The truce of God was also
extended to certain places, as churches, con-
vents, hospitals, churchyards, etc., and certain
persons, as clergymen, peasants, merchants, pil-
grims and, in general, all defenseless persons.
At the Council of Clermont (1095) it was
made to include all Crusaders. This institution
died out when the rulers of the various coun-
tries became strong enough to curb effectually
their turbulent and powerful subjects.

TRUCK, Motor. See Motor TrRUCK.

TRUCK ENGINE. Sec INTERNAL CoM-
BUSTION ENGINE.

TRUCK FARMING. See HORTICULTURE

TRUCK SYSTEM, the practice of paying
the wages of workmen in goods instead of
money. This practice has prevailed in various
places and trades, particularly in the mining
and manufacturing districts of Great Britain,
and the workmen have often had to pay ex-
orbitant prices for their goods. Several acts
of Parliament have been passed with the ob-
ject of abolishing the system. In the United
States the system was common in the Pennsyl-
vania coal fields where miners are paid in store
checks; at the end of the week or month
their wages have been consumed by rent, sup-
plies, groceries and other necessaries of life.
lIn most of the States it is now prohibited by
aw.

TRUCKEE, trik-¢', a river, the outlet of
Lake Tahoe in California. It flows north, then
enters Nevada and flows east, then north, enter-
ing Pyramid Lake, which has no apparent out-
let. The river is about 100 miles long. Reno,
Nev,, is the most important town on the river.

TRUDEAU, Edward Livingston, Ameri-
can physician: b. New York, 5 Oct. 1848; d. 15
Nov. 1915. In 1871 he was graduated at the
College of Physicians and Surgeons, New
York, and established his practice in that city.
Attacked by tuberculosis he removed to the
region of Saranac Lake in 1873, and there re-
mained until his death. In 1884 he founded a
sanitarium for the treatment and cure of incip-
ient tuberculosis among the poorer classes.
For many vears Dr. Trudeau followed the
open-air method of treatment, and in 18%4
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founed the Saranac Laboratory for the study
of tuberculosis, the first of its kind in America.
Robert Louis Stevenson was among his most
noted patients. He was recognized in America
and abroad as the foremost authority on tuber-
culosis and on methods for combating it.
In 1905 he was president of the Association of
American Physicians, and five years later of
the Congress of American Physicians and
Surgeons. He became first president of the
National. Association for the Study and Pre-
vention of Tuberculosis. Consult his ‘An
Autobiography’ (Garden Cig, N. Y, 1916) and
Chalmers, Stephen, (The Beloved Physician’
(Boston 1916).

TRUE, Alfred Charles, American educa-
tor and agriculturist: b, Middletown, Conn.,
S June 1853. He was graduated at Wesleyan Uni-
versity, Connecticut, igrom which he also received
a degrees of D.Sc., and after a graduate course
at Harvard, 1882-84, was an instructor at
Wesleyan, 1884-88. He then entered the United
States Department of Agriculture; was suc-
cessively editor, vice-director and director
(1888-1915) of the office of experiment sta-
tions, and became director of the State Rela-
tion Service in 1915. For many years he was
editor-in-chief of the Experiment Station
Record and the Experiment Station Work, and
had charge of investigations in irrigation,
drainage and human nutrition. He still has
supervision of the Federal work and expendi-
tures for agricultural experiment stations in
all the States and in Alaska, Porto Rico,
Hawaii and Guam, and for co-operative ex-
tension work in agriculture and home economics
throughout the United States under the Smith-
Lever Act of 8 May 1914, together with in-
vestigations in home economics and agricultural
education. In 1914 he was president of the
Association of American Agricultural Colleges
and Experiment Stations, and since 1902 has
been dean of the Graduate School of Agri-
culture maintained by the association. He is
the author of monographs on agricultural ex-
periment stations in the United States and on
agricultural education.

TRUE, Charles Kittredge, American edu-
cator: b. Portland, Me., 14 Aug. 1809; d.
Brooklyn, N. Y., 20 June 1878. He was gradu-
ated at Harvard in 1832, was subsequently
pastor of several Methodist churches and prin-
cipal of the Amenia Seminary. In 1849 he re-
ceived the degree of D.D., from Haryard, and
was professor of moral philosophy at Wesleyan
University (1849-60). e was a ready writer
and produced many books, notably ‘Life and
Times of John Knox’ (1874); ¢‘The Thirty
Years’ War’ (1879;, and the ‘Life of Captain
John Smith> (1882

TRUE, Frederick William, American biol-
ogist: b. Middletown, Conn, 8 July 1858. He
was graduated at the University of the City of
New York in 1878; entered the government serv-
ice in 1878; and was expert special agent on
fisheries for the 10th census, 1879. e was
curator of the department of mammalia at the
United States Museum, 1881-92, an executive
curator, 1892-97. In the year last named he was
appointed head curator of the department of
biology at the United States National Museum.
He has written ‘Review of the Family of
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Delphinida’ ; ‘Whalebone Whales of the West-
ern North Atlantic’ (1904) ; ‘Observations on
Living White Whales> (1911), etc.

TRUE, Rodney Howard, American bot-
anist and physiologist: b. Greenfield, Wis., 14
Oct. 1866. His education was secured at the
University of Wisconsin and at Leipzig, where
he took his Ph.D. degree (1895). He taught
in the schools of Wisconsin, was made a lec-
turer in botany in Harvard in 1900-01, since
which time he has been in charge of physiological
investigations for the United States Depart-
ment of Agriculture. His writings though
voluminous are chiefly contributions to scien-
tific journals.

TRUEBA Y COSIO, Telesforo De, Span-
ish author: b. Santander, Spain, 1798; d. Paris,
1835. He was educated in a Catholic college in
England, and served as an attaché to the
Spanish legation there until 182. Returing to
Spain he founded an academy of the younger
generation of poets and wrote two comedies
which rank with the best productions of the
time. Subsequently he fled for political rea-
sons to London, where he gained repute as a
fluent English writer. His greatest success was
won by his description of manners, ‘Paris and
London’> (1831). He returned to Spain in 1834,
and was elected to the Cortes.

TRUEBLOOD, Benjamin Franklin,
American publicist: b. Salem, Ind., 25 Nov.
1847; Newton Highlands, Mass, 26 Oct.
1916. He was graduated from Earlham Col-
lege;, Richmond, Ind, in 1869; entered the
ministry of the Society of Friends the same
year, and was president of Wilmington (Ohio)
College, 1874-79. He was president of Penn
College, Oskaloosa, Iowa, 1879-90, and received
the following honorary degrees: LL.D. Iowa
Wesleyan University, 1887; LL.D., State Uni-
versity of Iowa, 1890; LL.D. Baylor Univer-
city, Waco, Tex.,, 1907. Dr. Trueblood was
secretary of the American Peace Society in
Boston, 19 years, in Washington, four years;
was editor of the Advocate of Peace, 1892-
1915, and published ‘The Federation of the
World> (1899). He made translation of
Kant's ‘Zum ewigen Frieden’ (1897); also
published many pamphlets, numerous articles
In magazines, gave many lectures on inter-
national subjects, participated in International
Peace Congresses and many other conferences.
On account of broken health he resigned the
secretaryship of American Peace Society, May
1915, and was elected honorary secretary of the
American Peace Society.

TRUFFLES, subterranean saprophytic
fungi (q.v.), chiefly European Tuberacee, the
mycelia of which grow in leaf-mold. Their
fructifications are edible, solid tuber-like bodics,
ranging from the size of a filbert to that of a
potato, and ultimately set free by the decay of
the mycelium. There are several species of
truffles, which are not only nutritious but very
much esteemed for their aromatic flavor and
piquant taste, and are used in fine cooking,
patés, etc. Although white truffles are some-
what in demand, it is the black or queen truffles
(Tuber cibarium, T. estivum, or T. melanosper-
mum) of England and France, which are in
most demand, those of Perigord being con-
sidered as the finest. These are of varying
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size, and have a gray or seal-brown or nearz
black skin, which is pebbled, or warty, wi
small angular protuberances. The firm in-
terior, with such a texture as has an immature
puff-ball, is dark-brown, somewhat mottled by
reason of its chambered structure, and retic-
ulated with the white films of hyphz. Truffles
are practically never cultivated, in spite of
various attempts, but are occasionally cared for
i situ. They thrive best in limestone soils,
and in such light, moist, but well-drained wood-
lands, as are frequented by the various species
of trees near which the truffles prefer to exist
— possibly on their decaying roots. The tubers
are entirely subterranean, occurring either deep
in the ground or close to the surface, ripen
in winter and are dug out, either laboriously
by unaided man with a sharp spud, or by the
aid of dogs and pigs. The latter are com-
monly used in Perigord, their rooting instincts
and fine nose for scent being turned to account.
A trained sow will sniff the peculiar pervasive
- odor exhaled by a ripe tuber, and will make
directly fof it, either laying it bare or uprooting
the solitary tuber, to be rewarded with an acorn
or chestnut. Good intelligent sows in a prolific
forest will unearth 10 or 12 pounds of truffles
in a day, which will bring in a good price. Dogs
are also used in the same manner, especially by
poachers. The red truffle (Melanogaster varie-
gatus) is, like the false truffle (Scleroderma
vulgare), allied to the puff-balls; and Terfesia
leonis is the white, potato-like truffle of Italy.
The African species of Terfezia and Tirmannia,
somewhat inferior in quality, in some parts of
Algeria and Tunis form an important food-
supply for the people.

TRUJILLO, troo-hél'yd, or TRUXILLO,
Peru, the capital of the department of Libertad,
situated close to the Pacific Coast, 320 miles
northwest of Lima. It 1s partially surrounded

b{ ancient adobe walls, believed to be 250 years
" old. It has a cathedral, a national college and
a university. There are interesting ruins of a
former great city four miles to the north. The
port is Salavery, connected with the city by
a short railroad. Many bananas are shipped
north. Pop. about 8,000.

TRUMBITCH, Ante, Foreign Minister of
the Serb-Croat-Slovene kingdom (1918), was
born Spalato, Dalmatia, and was for many
{ears mayor of that city. A prominent lawyer,

e became president of the Dalmatian Pro-
vincial Diet and a Dalmatian deputy to the
Austrian Reichsrat. He escaped from Austria
on the outbreak of the war and assisted to form
the Southern-Slav Committee, of which he was
elected president, In July 1917 he concluded
the Declaration of Corfu with Serbia — the pre-
liminary charter of Southern-Slav unity under
the Karageorgevitch dynasty. In March 1918
he also concluded the Italo-Southern-Slav
agreement with Italy and was appointed Foreign

inister of the new kingdom on 22 Dec. 1918.

TRUMBULL, truim'bal, Annie Eliot
American novelist, daughter of J. H. Trumbull
(q.v.) : b, Hartford, Conn., 2 March 1857. She
was graduated from the Harvard High School
in 1876 and has published ‘A Cape Cod Week’
(1898) ; ‘Rod’s Salvation> (1898); ‘Mistrcss
Content Cradock’> (1899); ¢Life’s Common

Way’ (1903) and other works.

TRUJILLO — TRUMBULL

TRUMBULL, Gurdon, brother of H. C
Trumbull ((S;.v.), American artist: b. Stoning-
ton, Conn., 5 May 1841; d. Hartford, Conn.,
Dec. 1903. He learned his art in Hartford and
New York. It was in studies of fish that he
achieved his reputation and his most noted
works were ‘Over the Fall>; ‘A Plunge tor
Life’ and ‘A Critical Moment.” He was the
illustrator of the work of his sister, Mrs. Annie
T. Slosson, ‘The China Hunters’ Club,”> and
was author of the work entitled ‘Names and
Portraits of Birds.’

TRUMBULL, Henry Clay, American au-
thor and editor: b. Stonington, Conn., 8 June
1830; d. Philadelphia, Pa., 8 Dec. 1903. He was
educated at Williston Seminary, East Hampton,
Mass., and at first engaged in railroad business
at Hartford, but in 1858 became State mission-
ary of the American Sunday School Union for
Connecticut. He was ordained to the Congre-
gationalist ministry in 1862, entered the Union
army as chaplain, and served through the war
with the exception of a portion of 1863, when
he was held a prisoner by the Confederates. He
was appointed missionary secretary for New
England of the American Sunday School Union
in 1865, normal secretary in 18¥l and in 1875
he removed to Philadelphia. He purchased the
chief interest in the Philadelphia Sunday-
School Times in that year and was its editor
until his death. @ He discovered the site of
Kadesh-barnea on the southern border of Pales-
tine while on a tour of the East in 1881. His
works include ¢‘The Sabbath School Concert’
(1861); <The Knightly Soldier> (1865);
(Kadesh-barnea’ (1884); ¢Studies in Oriental
Social Life> (1894); ‘War Memories of an
Army Chaplain> (1898); ¢Old Time Student
Volunteers® (1902), etc.

TRUMBULL, James Hammond, Ameri-
can philologist, brother of H. C. Trumbull
(q.v.) : b. Stonington, Conn., 20 Dec. 1821; d.
Hartford, Conn., 5 Aug. 1897. He was educated
at Yale, assisted Rev, James H. Linsley in com-
piling catalogues of the mammalia, reptiles,
fishes and shells of Connecticut in 184243,
was assistant secretary of the State of Connec-
ticut in 1847-52 and again in 1858-61, and sec-
retary during the Civil War, 1861-65. He was
corresponding secretary of the Connecticut His-
torical Society in 1849-63, and its president in
1863-89. In 1863-91 he was librarian of the
Watkinson Library of Reference at Hartford,
was an original member of the American Philo-
logical Society from its organization in 1869
and was its president in 1874-75. He was
elected to the National Academy of Sciences
in 1872 and was appointed lecturer on the
Indian languages of North America at Yale
in' 1873. He prepared the catalogue of Amen-
cana belonging to George Brinley which added
much to his reputation as a bibliographer, and
devoted the closing years of his life to the com-
ilation of a dictionary and’ vocabulary from
ohn Eliot’s Indian Bible, which he was re-
puted to be the only living American able to
read. His manuscript was published under the
title ‘Natick Dictionary’ (1903). His other
works include ¢Colonial Records of Connec-
ticut’ (3 vols, 1850-59); ¢The Best Method
of Studying the Indian Languages’® (1871);
(Historical Notes or. the Constitution of Con-
necticut’ (1872) ; ¢‘Indian Names of Places 1n
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and on the Borders of Connecticut with Inter-
pretations’ (1881) ; ‘Memorial History of Hart-
ford County’ (2 vols., 1886), etc.

TRUMBULL, John, American jurist and
poet: b. Westbury (now Waterbury), Conn., 24
April 1750; d. Detroit, Mich., 10 May 1831
Graduated at Yale in 1767, he began in 1770 to
contribute to the Connecticut Journal and New
Haven Post-Boy a series of essays called ‘The
Correspondent,” patterned after (The Specta-
tor,” in which he satirized the controversial
writers of the time and the American slave-
traffic; and published in that year ‘An Essay on
the Use and Advantages of the Fine Arts.> In
1771 he became a tutor in Yale and began the
study of law, which he continued in John
Adams’ Boston office in 1773, in which year he
was admitted to the bar. He practised at New
Haven in 1774-76, at Westbury in 177681 and
from that time at Hartford. In 1789-95 he was
State’s attorney for Hartford County, in 1792
and 1800 was elected to the legislature, 1n 1801-07
was judge of the Connecticut Superior Court,
and in 1808-19 of the Court of Errors. . From
1825 he resided at Detroit. His ¢Progress of
Dulness’ (Part I, 1772; Part II, 1773) was his
first elaborate work in verse. it was a clever
satire on the defective culture of contemporary
American society, and its epigrammatic nidicule
made a great stir. But he is known for ‘Mc-
Fingal> (1782), a burlesque epic, in the metre
and much in the style of ‘Hudibras,”> which it
follows, however, without sacrifice of origi-
nality. It admirably developed the humorous
characteristics of that disturbed time, and from
the first had an_unprecedented popularity. Its
hero is Squire McFingal, a Scottish-American
Tory politician of Massachusetts, with a gift
for tedious and inflated speechifying; his ig
%wonent, Honorius, seems to be, according to

yler, a portrait of John Adams. It was the
most representative of the distinctly literary
productions of the Revolution, to whose move-
ment it greatly contributed. No contempo-
raneous record presents so well the thought of
the period. In pointedness, in ingenuity of
rhyme, in the skilful arrangement of its ludi-
crous narrative, it is admirable. Many extracts
such as:

“ No man e'er felt the halter draw,
With good opinion of the law,"

sed into the general anthology of quotations.
t was reprinted by Lossing, with introduction
and notes, in 1857, and another edition of it
appeared in 1881. In all, about 40 editions have
been circulated in the United States and Eng-
land. For its full understanding the work now
requires some study of the Revolutionary epoch.
Trumbull’'s ‘Poetical Works? were collected in
1820. Consult the excellent account in Tyler,
‘Létge;)ary History of the American Revolution’
1 .

TRUMBULL, John, American artist: b.
Lebanon, Conn., 6 June 1756; d. New York,
10 Nov. 1843. He was graduated at Harvard
in 1773; studied painting in Boston; served in
the Revolutionary War; and in 1780 went to
England to study. under West, but was im-

risoned on a charge of treason and forced to
rnve the country. Subsequently he returned to
England and became the pupil of West. In
1786 he produced his first historical picture, the
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(Battle of Bunker Hill>; which was soon fol-
lowed by the ¢Death of Montgomery Before
Quebec’ and ‘Sortie of the Garrison from
Gibraltar.> In 1817 he was employed by Con-
gress to paint four pictures for the rotunda of
the Capitol at Washington, namely ¢The Dec-
laration of Independence,” the ‘Surrender of
Burgoyne,” the ‘Surrender of Cornwallis,> and
the ‘Resignation of Washington at Annapolis.’
He was for many years engaged in finishing his
sketches, many of which, together with por-
traits and copies of old masters, 54 pictures in
all, he surrendered to Yale College in considera-
tion of an annuity of $1,000. Consult his ¢Auto-
biography? (1841).

TRUMBULL, Jonathan, American patriot:
b. Lebanon, Conn., 12 Oct. 1710; d. there, 17
Aug. 1785. Graduated from Harvard in 1727, he
studied theology and was licensed, but in 1731
left the ministry for the law, was a member of
the assembly in 1733, its speaker in' 1739, and
deputy-governor in 1767-68. From 1769 until
his resignation in 1783 he was governor. Dur-
!nﬁ the Revolution he worked with vigor for
independence. He is said to have been the
original ¢Brother Jonathan® (q.v.), that being
Washington's familiar name for him. He was
the only colonial governor to take the popular
side in the struggle; and when notified by
Washington (August 1776) of the inadequacy
of the army, called for nine more regiments of
350 each, in addition to the five Connecticut
regiments already supplied. These troops ar-
rived at New York just in time to meet the
British advance. In 1766-69 Trumbull was also
chief justice of the Superior Court of Connec-
ticut, and as such he has been highly praised
by Bancroft. Consult the ¢Life’ by Stuart
(1857).

TRUMBULL, Jonathan, American politi-
cian, son of the J)recedingz b. Lebanon, Conn.,
26 March 1740; d. there, 7 Aug. 1809. He was
graduated from Harvard in 1759, and prior to
the Revolution was a member of the Connecti-
cut legislature and speaker of the house. He
was paymaster-general in the Connecticut army,
1775-80, and military secretary to Washington,
1780-83.. He sat in Congress, 1789-95, being
speaker of the House of Representatives, 1791-
95, was United States senator, 1795-96, lieu-
tenant-governor of Connecticut, 1796-98, and
governor from 1798 till his death.

TRUMBULL, Joseph, American states-
man: b. Lebanon, Conn., 7 Dec. 1782; d. Hart-
ford, Conn., 4 Aug. 180l. He was graduated
at Yale in 1801, was admitted to the bar at
Windham in 1803 and settled in Hartford where
he practised until 1828. He represented Hart-
ford in the legislature in 183248 and in 1851,
was representative in Congress in 183943 and
in 1849-50 was governor of Connecticut.

TRUMBULL, Lyman, American politician:
b. Colchester, Conn., 12 Oct. 1813; d. Chicago,
I, 25 June 1896. He studied law in Georgia,
was admitted to the bar and settled in Belle-
ville, I11, in 1837. He was secretary of state of
Illinois in 1841-42; and justice of the Supreme
Court of the State in 1848-53. He was United
States senator, 1855-73, and although formerly
a. Democrat, became prominent as a Republican.
He sccured the passage of the 14th Amendment;
and was one of the Republicans who voted
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against the impeachment of Andrew Johnson.
After 1872 he supported the Democratic party.

TRUMPET, a musical wind-instrument
with a flaring mouth, generally made of brass,
and sometimes of silver. Primitive trumpets
were straight tubes. The curves were intro-
duced to shorten the length. Slides, valves
and keys are now added. (See HorN). The
orchestral or slide trumpet consists of a tube
about five and one-half feet long, twice curved,
and ending in an open cone. The slide is on
the second curve. The scalg of the slide trum-
pet begins with A sharp in the first space of
the brass stave, and extends to C above the
treble stave, but C below the bass stave can be
produced. The natural notes are C (below
bass), C (octave), G, middle C, E, G, B flat,

, D, E F, G A, B flat, B, C. A univalve
trumpet was introduced by Bassett in 1876. The
addition of.the valve greatly improves the slide
trumpet in accuracy and completeness without
injuring its characteristic tone. The trumpet
- with its thrilling notes and bugle calls, is well

fitted for military music.

TRUMPET-FISH, or TRUMPETER,
one of the most important food-fishes (Latns
hecateia) of the southern hemisphere. It
ranges from 30 to 60 pounds in weight and is
considered the best flavored of any of the fishes
of New Zealand, Tasmania and South Aus-
tralia. Large numbers are smoked and sent
into the interior.

The name is also applied to several species
of fishes belonging to the small families Aulosto-
mide, Fistulariide and Macrorhamphoside, all
belonging to the order Hemibranchii, and all
having the facial bones much elongated to
form a tube bearing the small nearly or quite
toothless mouth at the end. They are fishes
of peculiar aspect, the body as well as the head
being elongated and sometimes protected by
bony plates, and in the Fistulariide the caudal
fin bears a pair of long, slender filaments.
These fishes are variously known also as to-
bacco-pipe fishes, cornet-fishes, snipe-fishes and
bellows-fishes, all these names having reference
to the tubular snout. They are tropical, and
species of each family occur in the Gulf of
g{exico and the southern waters of the United

tates.

TRUMPET-FLOWERS, plants belonging
to Tecoma and Bignonia and allied genera of
the family Bignoniacee, having trusses of gaily-
colored flowers with funnel-form corollas.
Campsis grandiflora is the showcy trumpet-
flower or trumpet-creeper from China, with
drooping, salmon-yellow and scarlet flowers
three inches broad, but is not so hardy as the
American C. radicans, which is a very common
shrub of the South, and is called Virginia trum-
pet-flower by foreigners. It climbs high by
rootlets, sending out long, pendulous sprays
with opposite pinnate leaves which end in a
corymb of tubular flowers, orange colored as
to the tubes, and expanding into a five-lobed
scarlet limb. Both of thesc species are planted
extensively, as ornamental vines, to cover walls,
verandas, etc. The yellow elder, or upright
trumpet-flower (Tecoma stans), is an evergreen
shrub of erect growth introduced from Central
America, and growing readily in southerm
Florida. The leaves are pinnate, and immense
panicles of golden-yellow flowers bend down
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the branches with the weight of their bloom.
The Cape honey-suckle (Tecomaria capensis) is
an evergreen climber which can be trained into
shrub form, and is useful for Florida; it can
also be grown as a climber, or as a pot-plant, in
northern greenhouses. éignom'a venusta of
Brazil is another greenhouse climber in the
North, but can be grown out of doors in warm
climates. Its hanging, string-like shoots are
clothed with axillary and terminal clusters of
large tubular orange-yellow flowers, for four
or five feet of their length. The cross-vine, or
quarter-vine (B. crucigera) of the southern
United States, so called because a transverse
section of the stem shows a cruciform marking,
is also known as the tendriled trumpet-flower.
The leaves are pinnate with only two leaflets,
and terminate in a branched tendril; the flowers
are large and campanulate with undulate or
slightly lobed limb borne in few-flowered cymes.
Gelsemsum sempervirens, formerly classified
among bignonias, is not only called yellow jas-
mine, but also the evergreen trumpet-flower.
Various species of Solandra, Brunfelsia, Catalpa,
and Datura, are known as trumpet-flowers; es-
pecially tropical tree-species of Datura, such as
in Java form boundary hedges about the coffee
?alantatlons, and are a marked feature in the
ndscape.  Thevetia neriifolia, of tropical
America, is an oleander-like, poisonous plant,
with yellow, fragrant flowers, and curious fruit,
and is known as yellow-oleander, or trumpet-
flower; it grows luxuriantly in Florida.

TRUMPET SHELL, a lar%:e marine gas-
teropod (Triton variegatus) of the South Seas.
The shell, which is a foot or more in length, is
white mottled in irregular spiral rows with
ruddy brown and yellow, deepening into chest-
nut at the point; interior white; lip with smooth
white ridge on a black ground. It is employed
by the Australian natives and the South Sea
Islanders as a trumpet. To fit the shell for this
purpose a round hole is bored at the side, about
one-fourth the length from the tip, and a loud
hoarse sound is produced by blowing across
the hole, as a_performer plays a flute. While
blowing, the right hand is placed in the cavity
of the shell. The large conch shells of the
West Indies are frequently pierced and used
for the same purpose.

TRUMPETER, a genus (Psophia) of
wading-birds, related to the cranes, found in
South America, and so named from their hollow
cry, which results from the peculiar conforma-
tion of the windpipe -or trachea. The bill is
short and stout, and except for their long legs
and necks these birds resemble fowls. The
most familiar species is the golden-breasted
trumpeter (P. crepitans), which is readily tamed
and becomes a favorite inmate of the house.
The head and neck are velvety-black; the breast
is glossy-green; the back gray; and the wings,
tail and under parts black. This species, like
the others, lives in the forests in flocks; and
feeds upon fruit, seeds and insects. They run
swiftly but seldom fly. The eggs, numbering
10 or 12, are light-green in color, and are de-
posited in a mere hole scratched in the ground.
Only about five other species are known, all
belonging to the single genus and constituting
the family Psophide. A large North American
swan (Olor buccinator) has also borne the
name. See TRUMPET-FISH.
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TRUMPETER OF SAKKINGEN — TRUSS

TRUMPETER OF SAKKINGEN, The.
The Trumpeter of Sakkingen (Der Trompeter
von Sikkingen, 1853) by Joseph Viktor von
Scheffel, the most widely read of modern Ger-
man stories in verse, blends the 17th century
tradition of the cHeckered but finally happy love
of a musician of Sikkingen and a baron’s daugh-
ter with experiences of Scheffel's varied life.
The nairative, humorous, thoughtful and quizzi-
cally satirical, interspersed with songs, grave
and gay, tells first how Werner, student musi-
cian, under the protection of the Pastor (Schef-
fel's friend Riesterer of Rickenbach) becomes
music teacher to the squire’s daughter Marga-
reta. Their loves are rudely sundered by the
paternal aristocrat. Werner, going to Rome,
becomes band-master to Pope Innocent XI. At
a pontifical function 1 July 1679, Margareta
recognizes Werner and swoons. The Pope,
learning their story, ennobles Werner, unites
the lovers and procures the squire’s blessmg.

Sardonic comments and lyrics by the Pastor’s-

cat, Hiddegeigei, on the course of true love are
possibly a bitter-sweet echo of Scheffel's own
disappointment in his love affair with his cousin
Emma Heim. The Silent Man reflects the au-
thor’s political disillusions of 1848. There are
over 300 German editions of the ‘Tl_'umpeter.’
It has been3 best rendered in English by T.
Martin (1893).
( ) BenjaMIN W. WELLs,

TRUMPETS, Feast of, a Jewish feast on
the first and seccond days of the seventh month
(Tisri), which was to be kept as %3 sabbath,
a memorial of blowing of trumpets, an holy
convocation® No servile work was to be done
on it; but an offering of fire was to be presented
to Jehovah (Lev. xxiii, 23-25). It preceded
by 10 days the Great Day of Atonement 27).
In Numbers (xxix, 1-6), details are added as
to the “offering of fire,” which was to include
the burnt offering, a meat offering, and a sin
offering. The first of Tisri was New Year's
Day of the civil year. It is still observed as a
Jewish festival.

TRUNK, a light strong oblong box, now
usually made of wood, cloth, leather or fibre,
with metal corners, fastenings, locks, etc., used
by travelers as a receptacle fpr clothing and
other personal belongings. In the 18th century
few trunks were needed as there was little
traveling. The business of manufacture was
then generally conducted by those who were
saddlery and harness makers. It has long been
a staple business, and of recent years shows a
tendency to specialize. The most popular mod-
ern trunk is the wardrobe trunk, made to stand
on one end, with supports for hanging gowns,
coats, tiousers, etc., and also a set of drawers
with dressing case conveniences. Another
specialty is the auto-trunk made in a_variety
of shapes to fit odd spaces in automobiles. In
New York in 1840 there were 11 makers, and
in 1901 there were five large factories whose
sales amounted to $2,000,000. In the United
States in 1905 there were 373 establishments
cnfaged in the manufacture of trunks and
valises, paying out $4,139,034 in wages. In 1914
there were 501 manufacturers in the country,
employing over 10,000 people, using a_ capital
of $18,571,000 and producing ds to the total
value of 477,000, of which $12,847,000 rep-
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resented actual production, the balance being
cost of materials. Trunks and valises to a
value of about $1,000,000 were ‘manufactured
in addition by other industries. This showing, -
however; represented a falling off of about 10

r cent as compared with 1909. New York

tate manufactures over one-fourth of all the
trunks made in the United States and Pennsyl-
vania, Illinois and Virginia come next.

TRUNK-BACK. Sce LEATHER-TURTLE.

TRUNK-FISH. A variety of fish of the
order Plectognathi and the sub-order Ostraco-
dermi. See COFFER;FISH.

TRUNK-HOSE, a kind of short wide
breeches gathered in above the knees, or im-
mediately under them, and distinguished accord-
ing to their peculiar cut as French, Gallic or
Venetian, is garment prevailed during the
time of Henry VIII, Elizabeth and James 1.

TRURO, troo’rd, Thomas Wilde, BaroN,
English statesman: b. London, 7 July 1782; d.
there, 11 Nov. 1855. He was educated at Saint
Paul's School, studied law, and in 1817 was
called to the bar. He was retained for the
defense of Queen Caroline in 1820 and made
himself famous by his conduct of the case. He
entered Parliament in 1831, sitting for Newark-
on-Trent, and continued to hold that seat until
1841, with the exception of the years 1832-35.
He subsequently represented Worcester until
1850 when he took his place in the House of
Lords. He was appointed Solicitor-General in
1839, and Attorney-General in 1841, though he
occupied the latter office but a few months. He
introduced Rowland Hill's postal reform plan
to the House in 1843, ang in 1846 was re-
appointed Attorney-General by Lord Russell, an
ofhce which he vacated a tfew days later to
become chief justice of the Court of Common
Pleas. He was sworn as lord-chancellor in
1850 and at the same time was created Baron
Truro. His career as chancellor was eminently
successful, a fitting conclusion to his long and
honorable career.

TRUSDELL, Charles Gregory, American
philanthropist: h. Montgomery, N. Y, 1 May
1826; d. Chicago, Ill., 16 Feb. 1903. He received
an academic education, studied theology, and in
1857 was ordained in the Mecthodist ministry.
He held various charges in Iowa until 1865, in
which year he became presiding elder of the
TIowa City district. He subsequently accepted
the pastorate of a church in Chicago and
preached there until the fire of 1871 when he
was appointed to superintend the distribution of
the relief fund. In this capacity he cxpended
nearly $5,000,000 for the rclief of the fire suf-
ferers. The Relief and Aid Society was con-
tinued afterward for the bencfit of the Chicago
ggor and Trusdell remained superintendent until

is death, He was appointed presiding elder of
Chicago in 1885. .

TRUSS, in surgerv, an appliance for the
support of a rupture or hernia (q.v.), or for
keeping the injured parts in place when reduced.
It consists of a pad of wood, hard rubber or
other hard material, or of soft rubber filled
with water — a water-pad — for compressing the
aperture through which the hernia protrudes.
In an inguinal hernia this pad is held in place
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by a steel-spring band, or some metallic band
molded to fit the inequalities of the body, passing
wholly or partly about the hips, and assisted by
. a leather strap. Usually one of two pads are
attached to the band posteriorly where pressure
is exerted on one or both sides of the spine.
A fair temporary truss may be made of a com-
press of cloth, cotton, cakum, etc., held in place
by adhesive plaster and a spica bandage.

umbilical hernia may be kept in place by a dgad,
strips of adhesive plaster, and a cloth bandage
An ill-fitting, uncomfortable truss does harm.

TRUSS, in architecture, a combination of
braced timbers, or of stecl-work, or of both
together, so arranged as to constitute a frame,
that resists strains in two or more directions.
A trussed beam is one braced against deflec-
tion. (For illustrations of trusses, see BRIDGE).
The simplest example of a truss is the principal
or main couple of a roof, in which the tie-
beam is suspended in the middle by the king-
post to the apex of the angle formed by the
meeting of the rafters.

TRUSS BRIDGES. See Bringe CONSTRUC-
TION, MODERN METHODS OF.

TRUST COMPANIES. See BANKS AND
BANKING — TrUsT COMPANY.

TRUSTEE, in low, a person to whom
property is legally committed in trust, to be ap-
plied either for the benefit of specified individ-
uals or for public uses. The person for whom
‘or in whose favor the trustee holds the estate,
or any interest therein, is called the cestui que
trust. Trusts are generally raised by marriage
settlements or by wills. The ordinary trusts
in the former case, as to real estate, are, in the
first place, for securing to the wife payment of
her pin-money during marriage, and of her
jointure on her becoming a widow; then for
raising the stipulated provisions for younger
children, and also for providing for their main-
tenance while minors. Trusts are commonly
raised in wills for the maintenance or advance-
ment and portioning of children. Trustces may
be declared verbally as regards personal estate,
but as to land, writing is necessary. No one is
compelled to undertake a trust, but if he once
accept he cannot renounce it unless the trust-
deed contains a provision enabling him to do so,
or by the consent of all those beneficially inter-
ested in the estate. Trustees are bound to act
in strict accordance with the terms of the trust,
and are liable for the consequences of any breach
of trust. However, courts may relieve a trustee
from personal liability, either wholly or partly,
if he ﬁas acted honestly and reasonably. They
are accountable for the interest which they do or
might make from the employment of the money
in their possession, as also for the whole profits
they may derive from trading with the trust
fund. As their office is considered purely hon-
orary, they are not entitled to any allowance
for their trouble in connection with the trust.
Trustees are liable for any misapplication of
the trust fund arising either from ignorance of
facts which they might by common diligence
have known, or from ignorance of the law in
any case, even though they may have acted in
good faith and in reliance on the opinion of
eminent legal advisers; but they may apply
for advice by petition to a judge or by summons
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to a judge, and so be absolved from responsi-
bility. The estates of trustees deceased are
liable in the case of fraudulent administration.
The appropriation of the trust fund by the
trustee to his own use makes him liable to
prosecution and punishment by imprisonment.
There is a growing tendency to leave such trus-
teeships to trust companies.

TRUSTS. 1. An economic unit is an ag-
gregate of land, labor and capital united to-
gether by more or less permanent bonds and
operating under the guidance of some direct-
ing mind or minds. Economic units differ in
size, in the character of the work done and in
the relative amount of the co-operating ele-
ments employed, but all are alike if one respect,
viz,, all are destroying natural resources and
using up human energy in order to produce
commodities and services necessary for human
existence or human pleasure. Under the capi-
talistic system, each economic unit is controlled

‘and directed by certain persons called proprie-

tors, who, generally speaking, own the land,
hire the labor and reap the benefits that arise
from producing the commodities or services at
less than the costs incurred. Under such cir-
cumstances, the proprietors naturally try to
form economic units of such size and such
character as to secure a minimum of costs for
a given benefit or a maximum of benefits for
a given cost or costs. In this connection, three
facts should be borne in mind; first, it is al-
ways much easier to form and to operate small
economic units than large ones; second, in cer-
tain kinds of work, larger units are necessary,
in many kinds, the larger units are more pro-
ductive and therefore more profitable for their
proprietors; third, economic units may be united
into compound economic units, or systems, of
such size and character that all or nearly all the
advantages which might have been obtained by
the creation of large size units at the outset are

ined by the process of uniting or amalgamat-
ing existing economic units at any time after
their formation. In view of the above condi-
tions it is not only natural but in most cases
extremely desirable that proprietors should start
out in a modest way, compare costs and re-
sults in the small and large units operating
in the same particular field and attempt to ad-
just the size of the operating units according
as the small or large are found to be more pro-
ductive.

An increase in the size of the units and
in the scale of the operations may be secured
either by adding more land, labor and capital
to existing units or by uniting existing units
into systems as above stated. Tﬁie former proc-
ess sccures the requisite size by growth, the
latter by union. Generally speaking, wherever
conditions have changed in such a way that
the larger units possess advantages over the
smaller ones, both processes are going on side
by side, some proprietors employing one, others
the other, the choice being determined partly
by the mental and moral characteristics of the
proprietors, partly by the peculiar conditions of
the industry in which the transition from small
scale to larger scale production is economically
demanded. Whatever the conditions in the in-
dustry and whatever the character of the pro-
prietor, the process of securing the readjust-
ment of size by growth is accompanied by con
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sequences of which the proprietors as a class
are cognizant. To convert all of the small
economic units into large units is of course
impossible except in a very rapidly growing
field. Some of the economic units must there-
fore remain small, and smallness under such
circumstances means economic death. To avoid
such disastrous consequences the proprietors
may prefer to join together into unions, thus
securm%l certain of the advantages of size with-
out at the same time facing a competitive strug-
gle that must inevitably result in the complete
annihilation of those units that for any reason
are left behind. The unions thus formed may
be composed of any number of economic units
from two to the total number in existence.
Unions composed of a relatively small number
of economic units are co-operative agencies for
performing in common certain functions that
otherwise would have been performed by each
member separately. They, therefore, are institu-
tions possessing distinct economic advantages
to society by reason of their efficiency and also
by reason of the competition which they foster
and preserve. Unions composed of a large
number of economic units, while possessing the
advantages that grow out of co-operative ac-
tion, may gain by virtue of the union a very
different kind of power, viz., the power of
monopolistic control over the goods and serv-
ices which they respectively produce. In the
latter case the organizations thus created are
enabled not only to retain for the proprietors
all the benefits arising from the co-operative
action which follows, but further to gain an
additional advantage in the enhanced price
which they are in a position to obtain for their
goods and services.

II. The simplest form of union is one in
which the proprietors secure concerted action
along some one or more lines by a simple agree-
ment, providing for uniform action upon cer-
tain stipulated points or for the sharing of
privileges or benefits that flow either directly
or indirectly from the union! Agreements pro-
viding for uniform action upon one or more
specified points are called simple combinations ;
those providing for a sharing of benefits are
called pooling combinations, or in the vernacu-
lar of the trade, pools. Combinations may be
compared to a league of nations in that each
member retains its independence in full except
as it temporarily surrenders a portion of its
sovereignty in the interests of the common good
for a limited period of time and even then sub-
ject to withdrawal on notice or without notice
at the risk of suffering certain specified or con-
tingent penalties. Simple combinations embrace
the following types of aireements: first, those
limiting the territory within which the several
parties may do business; second, those limiting
the amount of business which may be done;
third, those fixing the price at which each may
sell its goods or services. Pooling combina-
tions include: first, agreements providing for
a distribution of the business in certain agreed
upon proportions, and second, those providing
for a sharing of the profits arising from the

109

business over which the pool has jurisdiction.
Combinations and pools may also be classified
into various categories on the basis of the num-
ber of specific agreements included within the
union, as for example, simplex, duplex, triplex,
quadruplex, etc’ A simplex combination is
based upon an agreement as to one point only,
as price, or output. A duplex combination 1s

upon an agreement that covers two im-
portant features, as price and output, or price
and percentage of business. As the number of
points which the agreement covers increases,
the field within which the members are free
to act upon their own motion correspondingly
diminishes and if in any case all possible points
are included, the combination during the period
of the agreement would be to all intents and
purposes. a single economic unit occupying the
geld formerly covered by its constituent mem-

ers.

II1. The higher types of union differ from
the simpler types in two respects: first, all of
the proprietors’ interests in the several eco-
nomic units are amalgamated or merged into
one completely or nearly completely unified or-
ganization; and, second, they generally are per-
manent institutions. Such institutions may be

. separated into two main classes, first, federated

unions and second, centralized unions. The
federated unions embrace two classes, trusts
and holding combinations. The centralized
unions include one class only, viz., the single
corporation owning directly the various plants
and properties which formerly were separate
economic entities. The trust, the holding cor-
poration and the single corporation composed
of an aggregate of formerly independent eco-
nomic units are financial unions in contradis-
tinction with the combinations which are merely
incomplete operating unions.

IV. A combination is formed by agreement
of the parties and like any contract may be
either verbal or written. A financial union on
the other hand involves a purchase and a sale
either of securities or physical assets and con-
sequently the formation of such an organization
includes first, an agreement as to the terms of
the exchange and second, provision for the
transference of the several proprietors’ inter-
ests to a newly created body legally authorized
to purchase and hold the same. Let it be sup-
posed that 4, B and C are proprietors of busi-
ness enterprises manufacturing and selling
safety razors.  After selling their different
products in competition for some years, 4 con-
ceives the idea that an agreement as to prices
at which each may sell his goods would, by
preventing price competition, enable each of the
razor makers to increase his own earnings. A4
therefore suggests a meeting and after a dis-
cussion, supplemented in many cases by an in-
vestigation of costs and the actual prices ob-
tained for their respective goods, an agreement
is recached and a memorandum covering the
points agreed upon is drawn up and signed or
a verbal contract is entered into according as
the combination is a written or verbal one.
After the combination is formed, the parties

! These agreements may provide means and measures
for their own enforcement, may inflict penalties for infraction
of their terms, or may leave the observance of their various
stipulations to the good faith of the several members. In

the latter case the combinations thus formed and operated
are termed geatlemen’s agreements. L.

2 Stevens, ‘A Classification of Pools and Combinations
based upon American Experience ° (American Economsc Re-
view, Vol. III1, No. 3, pp. 545-575).
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separate and proceed to manage their separate
‘business enterprises as before except that
of the proprietors causes a new price list to
be prepared and issues instruction to his sales
managers 1o sell goods only at the prices thus
established. Whenever any one of the parties
to the combination desires to change the price
list, a meeting of the principals or their agents
becomes necessary at which the whole question
of price is taken up and a decision reached
either to abide by the old price list, to estab-
lIish a new one or failing an agreement on one
of the above points to terminate the agreement
and resume the former power of price making
by individual action. e combination is then
by virtue of its structure both incomplete in
its scope of action and unstable in point of time.
It, therefore, may be used only when: the above
features are relatively unimportant. To secure
either permanency or completeness or both some
form of financial union, that is either a trust,
* a holding corporation or a single corporation
must be selected and adopted.

To create a trust any number of business
units as for example, a, b, ¢, d, etc., transform
their individual business establishments into
corporations,® formed upon similar plans. They
then organize each of the new corporations and
thereafter call a meeting of the representatives
of the several business units that desire to enter
the trust for the purpose of formulating a
plan of union. To do this a trust deed® is
drawn up, a document similar to a corporate
charter in its essential features, but peculiar in
that it provides (1) that the common stock of
the several corporations included in the {lan be
exchanged for trust certificates and (2) that
the trustees (a) manage the several corporations
“in the manner they deem most conducive to
the best interests of the holders of said trust
certificates®® and (b) receive all interest and
dividends declared upon and paid upon the
bonds and stocks which they hold in trust and
distribute such receipts including also any
receipts from the sale of the trust property
by declaring and paying dividends upon the
outstanding trust certificates. A trust, then,
is a group of corporations tied together into
a permanent financial union in accordance with
the terms of a trust deed and operating under
the control of a board of trustees created and
acting under the authority of the said instru-
ment. To make the above definition conform
to the conditions which were present in all of
the trusts established during the decade 1879-
88, two others must be added, viz. (1) that the
corporations thus joined together must be com-
peting with each other at the time of the union
and (2) that practically all of the producing
units in the same market must be included in
the organization.

The first of the industrial trusts was formed
in 1879 by the Standard Qil interests under the
guiding genius of Mr. S. C. T. Dodd, later
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viee-rruident and general counsel of that un-
usual aggregation of properties and brains. The
trust, a_unique form of federated union, was
invented in order to secure centralized admin-
istration without at the same time obliterating
the cogorate identity of the several units of
which the organization was composed The suc-
cess of the Standard Qil Trust was so pro-
nounced that it was very soon copied and within
the decade immediately following, a half dozen
other trusts were formed* and began operation.
The career of the trust as an individual organi-
zation was, however, short-lived, two of the lead-
ing examples, the Sugar Trust in New York'
and the Standard Oil Trust in Ohio* being
declared illegal organizations on two grounds,
first, because it was beyond the power of cor-
porations, either directly or indirectly, to enter
into partnerships with other corporations and
second, because it was illegal to form monop-
olies. As a result of the two decisions above
referred to it became evident that either the
federated form of financial union must be
abandoned or some substitute invented or dis-
covered. Fortunately for the trust institutions,
the path was open. As early as 1833, the Balti-
more and Ohio Railroad Comé)any was author-
ized by the State of Maryland to purchase the
unsold portion of the stock of the Washington
Branch Road, provided a majority of the stock-
holders shoul(P vote in favor of the said pur-
chase. In due time their consent was obtained
and for over 66 years the stock in the Wash-
ington Branch Road was carried as an asset in
the balance sheet of the parent company. Begin-
ning about 1850 the practice became common
among the railways' and later was adopted by
the Western Union Telegraph Company and va-
rious other industrial corporations. The stock-
holding method of uniting corporations was
thus well known among financiers when the
trust was declared illegal and would have been
immediately adopted by the various trusts except
for the fact that at that time express authority
must generally be obtained from some legis-
lature’ and naturally legislatures were not in-
clined to grant the requisite authority where
monopolies might thus be created or maintained.
At this juncture the State of New Jersey
amended her general corporate law by adding
a clause providing that corporations incorpo-
rated under her laws might, with certain ex-
ceptions, hold stock in other corporations when-
ever such power was deemed desirable by the
board of directors and the right to do so was ex-
pressly stated in the articles of a corporation.”
Soon thereafter the American Sugar Company,
which after the dissolution of the trust had
purchased the assets of the various subsidiary
corporations, purchased the stock of several
Philadelphia refineries and in a leading case
the purchase was held to be legal under the
Sherman Anti-Trust Act” The holding cor-
poration thus having been authorized by one

! Unless the existing busin units are dy corpora-
tions, in which case the existing organizations are used.
2Por a co&r of the Standard Oil
1882, consult Report of the
on the Petroleum Industry, Part I, pp. 361-369.
? Prom the Standard Oil Trust , paragraph 15.
¢ The Cotton Oil Trust, the Sugar Trust, the Whiskey
Trust and some others of lesser importance.
121 ;;I‘h“e' l;esozple vs. North River Sugar Refining Company,

¢ Standard Oil Trust Case, Ohio, p. 450.
7 Report of the Baltimore and Ohio Railroad Company,

1833, Rp. 7-10. . . .
8 Robinson, ‘' The Holding Corporation * (Yale Review,
February and May 1910). :
‘ te Relations,’ p. 264,

* Noyes, ‘ In
1* Laws of New Jerse; lmkg‘.' 414.
;'.ltJm'ted States vs. E. C. ight Company, 156 U, S.,
p. seq.
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of the States and one such organization :g-
proved by the highest court, this form of fed-
erated union was generally adopted by all the
greater aggregations of capital from 1894 on
for the next decade. During the period 1894-
1904, the new form of federated union was so
extensively used by the railways and the in-
dustrial corporations that the holding corpora-
tion threatened to serve as the tool of well-
nigh universal monopoly and on this account
the economic literature of the period was larfely
devoted to a discussion of the growth, develop-
ment and dangers of the new type of trust.

Curiously enough the turning point came in

connection with the creation of a holding cor-
poration uniting two of the greater railway sys-
tems. In 1900, Mr. James J. Hill, desiring to
consolidate into a more permanent union the
vast railway interests of which he was the
head, projected a holding company to unite the
various railways known as the Great Northern
system, and in connection with this scheme the
proposal was made to include the North Pacific
in the new organization. After a memorable
comtest in which the Harriman interests played

a spectacular part, the project was perfected,
the Northern Securities Company was incor-
porated 12 Nov. 1901 and shortly thereafter
the new corporation acquired by ex ge of
its stock a l"%f majority of the stock of both
the Northern Pacific and the Great Northern
Railway companies. This union aroused marked
antagonism in the Northwestern States and as
a result, early in 1902, suits were broug}:t by
both the State of Minnesota and the United
States for the purpose of securing the dissolu-
tion of the Northern Securities Company as an
illegal trust under the Federal Anti-Trust Law,
and after a notable legal contest, the Supreme
Court held the new company an illegal com-
bination and consequently enjoined it from vot-
ing the stock in the two companies and from ex-
ercising any control over the companies whose
stock it held! As a result of this decision, the
Northern Securities Company as a holding cor-
poration was dissolved and this type of union
was thereafter considered to be of doubtful
legalitg except in those cases when no monopoly

was obtained by its means. The decision in the

Northern Securities case was later sustained

and extended to cover consolidations composed

of manufacturing companies by those rendered
in the Standard Oil® and Tobacco® cases in

1911.

Although the single corporation has been used
at intervals throughout its history* as an agency
for uniting independent business establishments
into more or less completely consolidated fi-
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nancial unions, such use was of small importance
before 1890 and even since then the federated

‘union has been more widely patronized.® While

the space available for this article is too limited
to go into details, it may nevertheless be pointed
out that in the beginning of its history the
Standard Oil Company made extensive use of
this device and it was only when this corpora-
tion began extending its scope so as to in-
clude pipe-lines and other allied interests whose
identity it was desired to preserve that the trust
and the holding corporation form became the
favored instrument of consolidation. In the
later history of the trust movement two cases
may be mentioned. When in 1891 the Sugar
Trust was dissolved as a result of the court
decisions, a new corporation, the Americar
Sugar Refining Company, was organized and it
proceeded to purchase the properties which the
trust had formerly controlled® During the
later period of consolidation the International
Harvester Company has been the most import-
ant aggregation to make use of the single cor-
poration as a means of uniting a group of
allied business enterprises. This union was
formed in 1902' and in 1912 the United States
filed a petition® in the District Court, district
of Minnesota, alleging that the single corpo-
ration thus formed was a monopoly and asking
that the combination be decreed to be in re-
straint of trade and a monopoly under the Anti-
Trust Act of 1890. Here then we have a case
resented for adjudication® in which the union
18 neither in the form of a combination, a
trust, a holding corporation, but in the form of
a consolidation consummated by the purchase by
a single corporation of the tangible properties
of competing economic units.

The language of the Sherman Anti-Trust Act
is scemingly as comprehensive as ssible.
“Every contract, combination in the form of
trust or otherwise, or conspiracy, in restraint
of trade or commerce among the several States
or with foreign nations® is declared to be il-
legal. But the language of a statute must be
interpreted by the courts before its meaning
is certain and the Sherman act is not an ex-
ception. For the first two decades of its his-
tory it was strongly asserted by counsel for
various combinations that the combining of
competitive units by purchase was not prohib-
ited no matter what the effect upon competitio
since otherwise Congress would have intende
to place a limit upon the acquisition of property.
It was early intimated by the Supreme Court
that this contention would not be sustained
wherever the effect of sustaining it would mean
the nullification of the act. Thus as early as 1905

1193 U. S., p. 360.

2221 U.S.,p. L. .

1221 U. S, p- 106, )

4 Consult Scott's Joint Stock Companies to 1720, for

instances.

e.ﬂz“ln the case of the newer combinations in the United
States it has been found that practically all the important
ones are put into the form of a single large corporation. In
many cases the new corporation buys the individual plants
which it seems desirable to combine and thus becomes a
single owner of all the cstablishments. . .

In other cases, and this is perhaps especially true with
reference to { combinations, the stock of the con-
stituent members is all bought by the single unifying company,
e T trolled simply by this central corporation,
i ing controlled simply is central corporation,
la';t:c :wcb;‘bo ., which can elect dtre{w? and officers at will
and thus guide the t ly.” Report of
Ind. Com., p. V-

¢ This same method was used by the United States
Rubber Company, the National Cordage pany and its
successor, the Standard Rope and Twine Company, the
National Wall Paper Compaay, and indeed by a considerable
number of the great dations formed i diately after
the trust was declared illegal.

7 The International.Harvester Company, Bureau of Cor-
porations, 1913.

.8 The United States of America, petitioner, vs. Inter-
national Harvester Company et al., Petition in Equity.
In the District Court of the United States for the District
of Minnesota.

* In the Supreme Court of the United States,International
Harvester Company, appellant, vs. The United States of
America. Brief for the United States, pp. 10-19,

‘;t{:lthng.f;lumpmnec(o:oun of the %niﬁ Séatcs. I9tl 4. Inter-
nat t mpany vs. Unif tates of America.
Brief for the United States, p. 48.
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it was stated that the %possession of the power,
which if exercised, would prevent competition,
brought the case (the Northern Securities) with-
in the statute, no matter what the nature of the
title was.» The view here indicated in a
general way was confirmed and made so specific
that all reasonable doubt as to the attitude of
the Supreme Court toward the meaning of the
first clause of the act was removed by the lan-
.guage used in the Standard Oil case of 1911°
and later in the Tobacco® and Union Pacific*
cases. In the former case, in a passage which
was devoted specifically to an examination of
the first and second sections of the act with a
view to determining their meaning, it was
stated “that in view of the many new forms
of contracts and combinations which were be-
ing evolved from existing economic conditions,
it was deemed essential by an all-embracing
enumeration to make sure that no form of con-
tract or combination by which an undue re-
straint of interstate or foreign commerce was
brought about could save such restraint from
condemnation,” and “undoubtedly, the words
(to monopolize’ and ‘monopolize’ as used in
the section reach every act bringing about the
prohibited results.® his ﬁiudicial interpreta-
tion of the meaning of the first two sections of
the act, growing out of the adoption of the %rule
of reason,”® adopted in the Standard Oil deci-
sion of 1911, reafirmed and made even more
specific as to the purchase of either properties®
or stocks,® has made the single corporation
which has established a monopoly by the pur-
chases of the various necessary properties, an
illegal combination in restraint of trade and,
therefore, subject to all the pains and penalties
of the anti-trust law. The adoption of the rule
of reason by the Supreme Court, it should be
noted, has accomplished two desirable results.
In the first place it has made the formation of
monopolies illegal whatever the method or de-
vice adopted, and in the second place, by plac-
ing the emphasis upon results rather than on
form, it has removed the ban upon the formation
of financial unions of related enterprises when
such union does not result in the establishment
of consolidations of monopolistic power. Pro-
prietors of small economic units are. thus free
to combine for the purpose of gaining the ad-
vantages of large scale operation provided they
stop the process of combination before monop-
oly powers are gained. The proprietors thus
gain the advantages of more economical pro-
duction and at the same time the major portion
of such advantages accrue to the consumin,
public by reason of the fairer and more norma
competition which nccessarily follows.
Bibliography.—¢Bibliography on Trusts and
Combines,’ issued by the Library of Congress
(Washington, D. C.); Trusts, House of
Representatives, 50th Congress, 2d Session,
Report No. 4165; Investigation of Trusts,
New York, 1897; Report of the Industrial
Commission, Washington, D. C., 1900, especially
Vols. I, II, XIII, XVIII and XIV; Federal

2 ;lHarriman vs. Northern Securities Company, 197 U. S..
p. 291.

3221 U.S., pp. 1, 78, 79.

2221 U. S, pp. 106, 176, 177.

€226 U. S, p. 61.

¢ United States vs. American Tobacco Company, 221

U. S., p. 176.
¢ lﬁlited States vs. Union"Pacific Company, 226 U. S.,
pp. 61, 97.
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Annual Reports of the Attorney-General; the
Report of the Stanley Committee on the United
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Brown, W. J., ‘Prevention and Control of
Monopolies’ {ll_‘lcw York 1915); Clark, J. B,
and J. M., ¢The Control of Trusts’® (New
York 1912); Collier, W. M., ‘The Trusts’
(ib, 1900) ; Crowell, J. F., ‘Trusts and Com-
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‘Trust Laws and Unfair Competition> (Wash-
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motion and Reorganization’ (Cambridge
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ization and Combination? (ib. 1914); Hirst
F. W, ‘Monopolies, Trusts and Kartells’
(ib. 1906) ; Jenks, Jeremiah W., ¢Trusts and
Industrial Combinations’ (i United States
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ton, 1900) ; id., ¢The Trust Problem’> (new ed
by W. E. Clark, New York 1912); Kales,
(Contracts and Combinations in Restraint of
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und Trusts und die Weiterbildung der
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Stuttgart 1910) ; id., ¢Die Unternehmenver-
binde’> (Leipzig 1898); Le Rossiﬂol, J. E,
(Monopolies, Past and Present’> (New York
1901) ; Meade, E. S., ‘Trust Finance: A Study
of the Genesis, Organization, and Manage
ment of Industrial Combinations’ (new ed,
ib. 1909) ; Moody, John, ‘The Truth about
Trusts> (ib. 1904) ; Pohle, Ludwig, ¢Die
Kartelle der gewerblichen Unternehmer’
(Leipzig 1898); Raffalovich, Arthur, ‘Les
trusts, cartels, et syndicats’ (2 ed. rev., Pans
1903); Ripley, W. Z, (ed.), ‘Trusts, Pools
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Rousiers, Paul de, ‘Les industries monopoli
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Trust Decisions’ (in Political Science guaf
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Stevens, W. H. (ed.), ‘Industrial Combina-
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(History of the Standard Oil Company’ (new
ed, 2 vols, New York 1911); Taft, W. H,
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TRUSTS, THE GROWTH AND CON-
TROL OF. Magnitude of the Trusts.— In
1904, ‘Moody’s Manual of Corporation Statis-
tics,” ¢‘The Truth about Trusts,> and other cog-
nate works, stated that there were seven greater
industrial trusts in the United States having an
aggregate capitalization in stocks and bonds
of a par value of $2,662,752,100, and controlling
over 1,500 subsidiary plants, and 298 lesser in-
dustrial combinations with a total capitalization
of $4,055,039,433, and controlling over 3,400 sub-
sidiaries. Adding various reorganized trusts,
the aggregate capitalization outstanding in.the
hands of - the public of 318 important and active
industrial trusts at that time was no less than
$7,246,342,533, representinf in all consolidations
of nearly 5300 distinct plants, covering practi-
cally every line of productive industx('iy in the
“United States. Mr. Moody also gave details of
over 1,500 distinct corporations, of which 251
had a capitalization of $6,905,700,000, and 410
had a total floating capital of $20,379,162,511.

The United States Steel Corporation, the larg-,

est of all, with its numerous subsidiaries, rep-
resented $1,703,168,118 of this aggregate capital-
ization. ' Under date of 11 Sept. 1912, Albert
H. Walker, author of ‘History of the Sherman
Law,” in (President Taft and the Sherman
Law,” noted that from the beginning of the
Taft administration to that date, among 62
prosecutions begun under the Sherman law,
the only cases that developed any hope of a
general public benefit were those of the follow-
ing companies: Standard Oil, American To-
bacco, Du Pont Powder, Electric Lamp, Stand-
ard Sanitary, Wire Pool, Sugar Refining, Shoe
Machinery, United States Steel, Cash Register
and International Harvester. e also gave a
list of 50 holding companies that had not been
disturbed “in their regular business of violating
the Sherman law throughout the administration
of President Taft” These holding companies
had a capitalization of over $2,300,000,000, and
controlled more than 700 subsidiary corpora-
tions. Further, he declared: “I can furmsh a
list of more than 950 other industrial holding
companies which have an aggregate capitaliza-
tion of more than five thousand million dol-
lars, with more than 6,000 subsidiary corpora-
tions.”

Sherman Anti-Trust Law.— This act of
Congress, originally proposed and outlined by
John Sherman, when United States senator
from Ohio, was. perfected by the Judiciary
Committee of the United States Senate, enacted
by Congress, and approved by the President on
2 July 1900. That committee comprised Sena-
tors eorﬁc F. Edmunds®thairman (Vermont),
John J. Ingalls (Kansas), George F. Hoar
(Massachusetts), James F. Wilson (lowa),
William M. Evarts (New York), James L.
Pugh (Alabama), Richard Coke (Texas%,
George G. Vest (Missouri), and James
George (Mississippi). There has since been
an animated controversy on the question of the
authorship of the law, which has continued to
bear Senator Sherman’s name. The most
grominent discussions were hy Scnator George

. Hoar, in his ‘Autobnogr\j\\})hy,’ Senator John
B. Foraker, Albert H. alker, Francis E.
Leupp, in a contribution to The Outlook, and
Senator Edmunds, in an analytical contribution,
and George Harvey, in an historical ¢Fore-

vor. 27—8
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word,” both in The North American Review
éDecember 1911). Senator Hoar, a year be-
ore his death, claimed the authorship of the
law. Judge Edmunds declared that while the
law bears the name of Senator Sherman that
gentleman merely introduced a bill of which
only the enacting clause, as first drawn, was
retained by Congress, and that the law as it
now stands was drafted by himiself as chairman
of the Committee. Further, he stated: ¢It
would be correct to say that nearly every mem-
ber of the Committee was the author of that
bill, for my work in drawing it up was merely
putting into logical shape what every member
of the Committee had participated in” It ma
here be stated that the precise work of ea
member of the Committee has now been clearly
established by the official records. Also that
since the law has practically broken down in its
operation, nobody is very particular as to who
fathered it.

In framing the law the Judiciary Committee
believed that the well-known principles guid-
ing the courts in the application and construc-
tion of statutes would lead them to give the
words of the act a beneficial and remedial
rather than an injurious and technical interpre-
tation, one hurtful to any honest trade, as well
as out of harmony with the beneficent spirit
and policy of the whole act. Nearly 11 years
after the passage of the act (1911), Judge Ed-
munds wrote: %That belief has now, on the
whole, been realized. It is believed that no
case founded on the act has been finally de-
cided by the courts adversely to the contracts
or conduct of parties accused in which such
contracts or conduct did not offend against
both the letter and the spirit of the act, as
well as against the sound public &olic under-
lying both the provisions of the nstitu-
tion and the act of Congress touching the
subject.?

Chief Provisions of the Sherman Law.—
The act is divided into eight sections, of which
the first and seventh practically embody the
spirit of the entire act.

. Section 1 recites: “Every contract, com-
bination in the form of trust or otherwise, or
conspiracy in restraint of trade or commerce
among the several States or with foreign nations
is hereby declared to be illegal. Every person
who shall make any such contract or engage in
any such combination or conspiracy shall be
deemed guilty of a misdemeanor, and, on con-
viction thereof, shall be punished by a fine not
exceeding $5,000, or by imprisonment not ex-
ceeding one year, or by both said punishments,
in the discretion of the court®

Section 7 recites: “Any person who shall
be injured in his business or property by any
other person or corporation by reason of any-
thing forbidden ot declared to be unlawful by
this act may sue therefor in any Circuit Court
of the United States in the district in which the
defendant resides or is found, without respect
to the amount in controversy, and shall recover
threefold the damages by him sustained, and
the costs of suit, including a reasonable attor-
ney’s fee.”

In view of notable actions instituted by the
Federal government it should be noted in con-
nection with the foregoing that section 2 makes
it a misdemeanor, punisgable as in section 1,
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for any person to monopolize or combine or
conspire to monopolize any part of the trade
or commerce among the several States or with
foreign nations; and that section 8 classes cor-
porations and associations with persons
wherever the words %person® or €persons®
occur in the act. :

Notable Prosecutions Under the Sherman
Law.—At the close of 1912 the United States
government had instituted suits against about
125 corporations for violations of the Sherman
law. In a special message to Congress on the
trust question, 5 Dec. 1911, President Taft pre-
sented a list of 99 suits that had been brought
up to 1 Nov. 1911. By administrations these
were divided as follows: President Harrison
(1889-93) seven; President Cleveland (1893-
97) eight; President McKinley (1897-1901)
three; President Roosevelt (1901-09) 44 ; Presi-
dent Taft (1909-11) 37; President Wilson
(1913-16) 18. The most notable of these cases
in which decisions were rendered favorable to
{he government were, briefly stated, as fol-
ows : )

Northern Securities Company: suit brought
to restrain the defendant from acquiring in any
manner the control of the Great Northern and
the Northern Pacific Railway companies, 10
March 1902; petition of the government upheld
in Circuit Court, 9 April 1903; decision af-
firmed by -United States Supreme Court, 14
March 1904,

Swift and Company, Chicago: suit brought
to restrain alleged beef trust from suppressing
competition and maintaining a monopoly in the
purchase of livestock and the sale of dressed
meats; Circuit Court granted a perpetual in-
junction, 26 May 1903; United States Supreme
Court affirmed it, 30 Jan. 1905

Armour and Company and others, Chicago:
indictments found against various meat-packing
companies and individuals, 1 July 1905; all ob-
jections decided in favor of the government
except certain pleas of immunity based on in-
formation given the government; court sus-
tained pleas so far as individual defendants
were concerned, but overruled them with re-
spect to the corporations.

Standard Oil Company of New Jersey: suit
to dissolve illegal combination instituted 16
Nov. 1906; decree favoring the government
filed 20 Nov. 1909; United States Supreme
Court aﬂirmed’ljudgment. 15 May 1911.

American Tobacco Company: petition to
dissolve illegal combination filed 10 July 1907;
decision favoring the government except as to
certain foreign corporations rendered 7 Nov.
1908; both sides appealed; United States Su-
preme Court sustained the government on all
points and ordered dissolution, 29 May 1911.

Du Pont de Nemours Company (Powder
Trust) : petition for dissolution of combination
filed 30 July 1907; court ordered dissolution, 21
June 1911.

American Sugar Refining Company: indict-
ment found, 1 July 1909; United States Su-
preme Court decided defendant’s plea of the
statute of limitations in favor of thc govern-
ment,

Missouri Pacific and 24 other railway com-
panies: petition to enjoin proposed advance
in freight rates in_Western Trunk line ter-
ritory sustained by Interstate Commerce Com-
mission. .
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Standard Sanitary Manufacturing Company:
petition to enjoin the combination from re- - |
straining competition and enhancing prices of
enamel ware, under cover of a patent licensing |
gﬁngement; government sustained, 13 Oct ‘

General Electric Company: bill in equity, ’
charging combination in incandescent electnc
lamps and asking decree for dissolution, filed
3 March 1911; form of dissolution accepted by
Circuit Court, 12 Oct. 1911. .

United States Steel Corporation: petition
for an injunction and dissolution filed 27 Oct.
1911. In June preceding, Herbert Smith Knox,
United States Commissioner of Corporations,
reported that when the steel corporation was
organized in 1901 its tangible assets were worth
$682,000,000; that by 31 Dec. 1910. these assets
had increased to $1,187,000,000; and that by the
latter date the corporation had an aggregate of
$1,468,000,000 in outstanding securities. The
corporation claimed that its iron ore properties
were worth $700,000,000, but the Commissioner
believed that $100,000,000 would be a liberal
estimate.  During the summer of 1911 the
affairs of the corporation were put under in-
vestigation by a committee of the National
House of Representatives, and in May 1912, the
taking of testimony in the government's suit
for an injunction and dissolution was begun in
New York. But the steel trust, after an im-
mense amount of testimony had been taken,
secured a decision adverse to the government,
from which the government appealed.

A]()Plication of the Rule of Reason.— The
United States Supreme-Court decided in favor \
of the government in the case of the Standard
Oil Company of New Jersey and its subsidiaries
on 15 May 1911, and in that of the American
Tobacco Company on 29 May following. In
each instance the decision was an elaborated
review of the case, prepared by Chief Justice
Edward D. White. It was held that the cor-
poration was a monopoly in restraint of trade;
that it must be dissolved within six months;
that corporations whose contracts are not un-
reasonably restrictive of competition are not
affected by the Sherman law. In the American
Tobacco decision it was held that the company
was a combination in restraint of trade and a
monopoly in violation of law; that it had been
guilty of intimidation and had shown a clear
purpose to stifle competition; that the company
must disintegrate and recreate a condition of
transacting business not repugnant to the law,
under the scrutiny of the Circuit Court; and
that, if at the end of six to eight months the
component corporations failed to bring them-
selves into harmony with the law, a receivership
and dissolution would follow. is decision
affected 65 American corporations, two English
corporations, and 29 individual defendants;
but none of them appear to have suffered
seriously.

After a dozen or more years of litiga-
tion it became apparent that the govern-
ment was not gaining anything for the
people by its suits against the trusts.
Up to 1918 more than a hundred civil
suits and more than a hundred criminal suits
had been brought against trusts and trust mag-
nates, and four of these had been aimed at labor
unions, doubtless with the quiet backing of some
magnates who wanted to find if unions were not
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also trusts. The government appeared to win
a number of these suits. The great Standard
Oil Company was ordered to- dissolve, and di-
vided itself into 60 odd companies, and went
on as before. The National Cash Register
Company was told to change its ways, and some
of its officers received jail sentences, but the
writer can find no record that any of them
were served or that the Standard Oil ever paid
that $29,000,000 fine which a certain judge once
levied on them. A criminal suit was brought
against William Rockefeller, Alexander Coch-
rane, George F. Baker, Theodore N. Vail and
nine other directors of the New York, New
Haven and Hartford Railroad Company, to find
out whether the looting of some $200,000,000
could be charged to any individuals; but the
jury acquitted six and disagreed as to the others.
The Corn Products Company was told to give
a $50,000 bond for good behavior and so was
the National Starch Company. The criminal
suit against the Cudahy Packing Company was
not pressed; the heads of the concerns con-
stituting the Wire Rope Association and the
Rubber Covered Wire Association were fined
from $5,000 down to $100 each; the great
DuPont concern paid the costs and reorganized;
the sugar trust asked that its case be held open
until ugecisions were reached in the Harvester
and Steel trust cases; in very many other cases
small fines were imposed or the government
lost, or the cases were appealed and held up
under technicalities.

To strengthen the Sherman law, the Clayton
Trust Bill was passed and approved 12 Feb.
1913. This prohibited certain monopolizing con-
tracts, popuf)arly called “tying” contracts, by the
use of which the United Shoe Machinery Com-
pany especially had built up and held an im-
mense monopoly. (Such contracts absolutely
choked off competition.) This law permits any

" person to sue in any District Court where a
~ trust has an agent, and to recover three times
the damage sustained by any violation of the
Sherman law, also his attorney’s fees. It also
aimed to stop interlocking directorates and to
check many objectionable practices by corpora-
tion officers. Labor unions were exgressly ex-
empted from its provisions. Much was ex-
gzcted of this Clayton law, but the United Shoe

achinery Company won its case on the appeal
to the United States Supreme Court and writes
what contracts it pleases, and the other trusts
go merrily on much as tf:ey used to. Most of
the States passed anti-trust laws of one sort
or another, as notably New Jersey, under the
Wilson administration; but these laws have
been even less effective than the Federal laws,
because the State seldom has much jurisdic-
tion over a trust that does business all over the
world. The Federal Trade Commission was
then created on much the same lines as the
Interstate Commerce Commission, and of this
body much is hoped. It has headquarters in
Washington, and the five commissioners, ap-
pointed by the President, receive each $10,000
salaries, no mage than three to be of one party.
So they.seem'to be well removed from in-
fluence. They begdn their work late in 1914
and conducted the newsprint, the book paper
and the bituminous coal investigations. The In-
ternational Paper Company was accused of
creating a corner in paper early in the war,

’
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and the newspapers said they cleared up about
$25,000,000 in a few months. For this six of
the officials paid fines of $2,500 each. Just as
it began to look as if the Federal Trade Com-
mission really might do something to alleviate
the evils of trusts, the United States entered
the World War, the government took over the
railways and various other large manufac-
turing plants and industries, and investigations
ceased. After the war in 1919 the meat-packing
interests were being investigated.

The trusts are not the menace to democracy
that they have been pictured; they have im-
proved methods and reduced costs in many
ways; they have shown that competition is not
the life of trade, that it entails much waste; in
many lines of endeavor they have built up great
businesses legitimately and won success because
they deserved it; in other lines, though they
monopolized, they now so control. everything
that it cannot be taken away from them, as
there are no other concerns that know how to
handle the business. Germany has demon-
strated to us that concentration of interests
tends to reduce costs and increase efficiency.
Their form of monopoly was called the kartell,
and in some of them, as the potash and sugar
kartells, the government participated. Ameri-
can 1n§ustry must maintain and improve
its efficiency, and big business must continue
wherever it handles things better than can
groups of small concerns. It appears that we
cannot crush the trusts if we would, for the
trusts represent both the capital and the brains
of American industry. Therefore the trusts
must be reformed where they need reforming.

_Bnbhogf;gghy.—_- Consult Bigelow, ¢Consti-
tutional ificulties of Trust Regulation’
519053 ; Brewster, {What to do with the Trusts®

1907) ; Bridge, ‘Inside History of the Car-
negic Steel Company’ (1903); Chicago Con-
ference on Trusts, ‘Complete Report’> (1900) ?
Clark, ‘Control of Trusts’ (%); Collier,
‘The Trusts> (1900); Dodd, ¢Combinations,
their Uses and Abuses’ (1894); Dos Passos,
(Commercial Trusts’ (1901) ; Edmunds, ‘The
Anti-Trust Law> (North American Review
1911) ; Eliot, ‘Future of Trade Unionism and
Capitalism 1n a Democracy’ (1910); Ely,
‘Monopolies and Trusts’ (1900); Fay, ¢Big
Business and Government’ (1912); Hadley,

‘Railroad Transportation> (1885); Hicks,
¢Competitive and Monopoly Price’ (1912);
Hirst, ‘Monopolies, Trusts and Kartells’

(1906) ; Hobson, ‘Evolution of Modern Capi-
talism> (1894); ‘Inside View of Trusts’
(1900) ; Holder, ‘Trusts, Business, and Us’
(1912) ; Ingalls, ‘Slaves to the Trusts’ (1908) ;
Interstate Commerce Commission, ‘Annual Re-
ports> (1887-1917) ; Jenks, ¢The Trust Prob-
lem> (1900); Jennings, ‘People and Their
Property’ (1908); Lloyd, ¢‘Wealth Against
Commonwealth? (1894); Macgregor, ‘Indus-
trial Combination’> (1906) ; eade, ‘Trust
Finance’ (1903); Meyer, ‘Railway Legisla-
tion in the United States’ (1902) ; Montague,
(Rise and Progress of the Standard Oil Com-
pany’ (1903); Trusts of To-day> (1904);
Moody, ¢The Truth About the Trusts’ (1904) ;
Pierce, ‘The Tariff and the Trusts’> (1907);
Ripley, ¢Trusts, Pools and Corporations’
(1905) ; Snyder, ¢Interstate Commerce Act and
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Federal Anti-Trust Laws’ (1907) ; Taft, ‘Labor
and Capital’ (1908) ; ‘Prosecutions Under the
Sherman Anti-Trust Law? (1911); Tarbell,
(History of the Standard Oil Company’ (Mc-
Clure's Magazine, 1904); ¢The Trust, its
Books’ (1902) ; United States Industrial Com-
mission, ‘Report’ (1900-02); ‘Federal Anti-
trust Decisions?> (1907); Von Halle, ‘Trusts
or industrial Combinations and Coalitions in
the United States’ (1895); Walker, ‘History
- of the Sherman Law’ (1910); Taft, W. H,,
¢The Anti-Trust Act and the Supreme Court’
(1914) ; Crowell, J. F., ‘Trusts and Competi-
tion’> (1915) ; ‘President Taft and the Sherman
Law’ (1912); ‘President Taft and the Rail-
roads’ (1912); Brown, W. J., ‘Prevention and
Control of Monopolies’ (1915); Shale, ‘De-
crees and Judgments in Federal Anti-Trust
Cases — 1890-1918° (Washington. 1918) ; Fed-
eral Trade Commission ‘Reports.’

TRUTH, Sojourner, American negro lec-
turer: b. Ulster County, N. Y., about 1790; d.
Battle Creek, Mich.,, 26 Nov. 1883. She was
held in slavery even after its abolition in the
State. In 1827 she escaped, discarded the slave
name Isabella, and chose the above fanciful
appellation — Truth — as the substance of her
Message and Sojourner because it was divinely
revealed. Though quite illiterate, she spoke
with much natural talent on emancipation and
other reforms. Consult ‘The Narrative of So-
journer Truth’> (1884).

TRUTH, The. At the time of his death in
1909, Clyde Fitch was enjoying a British
and Continental reputation equal almost to his
popularity at home. His psychological study,
¢The Truth,” had becn widely received; his
mclodrama, ‘The Woman in the Case,” had
just been hailed in London. There is no doubt
that any estimate of Fitch as a dramatist —
his prolific pen turned out over 30 original
plays, not counting dramatizations and adapta-
tions from the French and German —must
rank as high in technical vividness and psy-
* chological achievement, ‘The Girl With the
Green Eyes’ and ‘The Truth,’ usually grouped
together as his most acute feminine studies.
Both were written for the actress, Mrs. Clara
Bloodgood; and both were pondered over long
before pen was put to paper. As answer to
the critics who continually believed Fitch to
be a hasty spinner of slight feminine studies,
one notes in the dramatist's correspondence that
as early as 1894 he was speaking to friends of
the %jealousy play® to be written. Eight years
later, ‘The Girl with the Green Eyes’® was
finished.

‘The Truth’> was equally as carefully
thought out, and is as incisive in its study of
the snares and tragedies of lying, as the former
is of jealousy. It was presented in New York,
7 Jan. 1907, and was not a financial success,
though it was praised for its distinction of
style. From the time, however, it was given
in London, at the Comedy Theatre, 6 April
1907, with Miss Marie Tempest as Becky
Warder, it was universally praised as a tech-
nical triumph of revelatory psychology,—
showing logically, relentlessly, yet deftly, how
a woman’s habit of lying over slight things,
that might be explained away, leads to un-
happiness and dire tragic ends.

TRUTH —

TRYON

¢The Truth’ has had a worthy stage history
in Germany, Italy, Russia, Hungary and the
Scandinavian countries. It was revived by
Mr. Winthrop Ames, at the New York Little
Theatre, on 11 April 1914
MonTtroSE J. Mosks.
TRUXILLO, troo-hél'yd. See TrUJILLO.
TRUXTUN, triiks'tén, Thomas, American
naval officer: b, Long Island, N. Y, 17 Feb.
1755; d. Philadelphia, Pa., 5 May 1822. He
was impressed into the British navy in 1767, -
and in 1776 was offered a commission which
he refused in order to enlist in the cause of
the colonies. He was appointed lieutenant in
the American navy in 1776, and assigned to the
Congress, equipped and commanded the Inde-
pendence in 1777 and was later in command of
the Mars with 20 guns. He cruised about the
English Channel, greatly damaging thie British
merchant marine, and in 1781 was appointed to
command the Commerce with 30 guns. His
engagements throughout the war were uni-
formly successful. After the conclusion of
peace he was employed for several years in the
West India trade, but in 1798 upon the organi-
zation of the United States navy he was ap-
pointed one of its six captains and assigned
to the frigate Constellation, with which, in
1799, he captured, after a severe battle, the
powerful French ship L’Insurgente, and in
1800 La Vengéance. e was made com-
mander of the West India squadron in 1801
with the rank of commodore, and in 1802 was
g[ppointed to command the expedition against
ripoli, but he retired from the service in that
year. He wrote ‘Remarks, Instructions, and
Examgles relating to Latitude and Longitude,
also the Variation of the Compass’ (1794).
TRYON, tri'6n, Dwight William, Ameri-
can painter: b. Hartford, Conn., 13 Aug. 1849.
He studied art at Paris under De la Chevreuse,
Daubigny and Guillemet and at the Ecole des
Beaux-Arts. In 1886 he was appointed director
of the Hartford School of Art; subsequently
held the chair of art at Smith College, North-
ampton, Mass., and finally settled in New York.
He is well represented in all public collections
in America, especially in the National Gallery,
Washington, and in the Metropolitan Museum
of Art, New York. He has been awarded
numerous medals and other testimonials to his
skill and success as one of the foremost land-
scape painters of this country.

TRYON, Sir George, English naval offi-
cer: b. 4 Jan. 1832; d. off Tripoli, 22 June 1893.
He entered the navy in 1848, served in the
Crimean War, in 1861 became commander of
the Warrior, the first British sea-going iron-’
clad, and in 1874-77 commanded the KRaleigh.
He was secrctary of the admiralty in 1882-84,
became vice-admiral in 1889, in 1891 was ap-
pointed to command the Mediterranean station,
and in 1893 perished in the flagship Victoria in
collision with the Camperdown, due to his error
during naval maneuvers off Tripoli.

TRYON, George Washington, American
conchologist : b. Philadelphia, Pa., 20 May 1838;
d. there, 5 Feb. 1888. He was educated at the
Friends’ School of Philadelphia, and in 1865
originated thc movement for the construction of
the present edifice of the Philadelphia Academy
of Natural Sciences. In 1865-71 he was the
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editor of the American Journal of Conchology.
His publications include ‘Synopsis of the
recent Species of Gastrochenide’ (1861);
(Monograph of the Order of Pholadaca’ (1862) ;
(Monograph of Terrestrial Mollusks of the
United States’> (1865) ; ‘Land and Fresh-Water
Shells of North America’ (1873); ‘American
Marine Conchology’ (1873); ¢Structural and
Systematic Conchology’ (3 vols., 1882) ; ‘Manual
of Conchology’ (12 vols., 1879-85), etc.

TRYON, Thomas, English dictist: b. near

Cirencester, England, in 1634; d. 1703. Hc
worked at carding wool as a boy and tended
to London.

sheeg until 18, when he drifte
At the age of 48 he wrote a series of pamphlets
recommending water, bread and fruit as food
and drink. His book called ‘Health’s Grand
Preservative’ (1682) was republished (1691)
as ‘The Way to Health’> and attracted the at-
tention of Benjamin Franklin,
ov-
1%29;

TRYON, William, British colonial
crnor in America: b. in Surrey, England,

d. London, 27 Jan. 1788. He served with ability
in the British army, arrived in North Carolina
as its lieutenant-governor in 1764, succeeded
Governor Dobbs on the latter’s death in 1765,
and in 1771 was made governor of New York.
In both colonies he was noteworthy chiefly for
the cruelties of his administration. In North
Carolina he suppressed the Regulators (q.v.)
and displayed much inhumanity toward his
prisoners. During the Revolution he led in per-
son expeditions which destroyed the Connecti-
cut towns of Danbury, Fairfield and Norwalk.
In 1778 he resigned and went to England, where
he became lieutenant-general in 1782.

TRYPANOSOMA, a genus of flagellate
Protozoa included in the order Binucleata which
are characteristic parasites of vertebrates and
insects. Related genera live in the gut of in-
sects but Trypanosoma is parasitic in the blood
of vertebrates (except Tr. equiperdum). The
species are transmitted by blood-sucking in-
sects, especially the biting flies (Glossina),
and it is probable that a sexual generation is
developed in the insect in alternation with the
asexual generation in the vertebrate host.

e species are difficult to characterize and
thus far are distinguished only by culture cx-
periments. The number of known forms and
of diseases produced by them is rapidly in-
creasing. Among the most important are the
following: Trypanosoma lewisi from the rat,
transmitted by fleas and lice, cosmopolitan,

robably not pathogenic. Tr. brucei in cattle,
orses, mules and wild herbivores, transmitted
by Glossina, produces nagafia or tse-tse fly
disease. It occurs in Africa south of the
Sahara. Tr. equiperdum, in horse and ass,
transmitted by contact (and by biting flies?)
R;odpces dourine. It is endemic in the circum-
editerranean area and has been introduced
into nearly all regions, including North Ame
ica. Tr. evensi, in domestic and wild mammals,
transmitted by Stomoxys and Tabanus, pro-
duces surra in_India, China and the Philip-
pines. Tr. equinum, in horses, causes mal de
caderas in South America. Tr. gambiense, in
man, transmitted by Glossina, produces slecp-
ing. sickness. It occurs in equatorial Africa
(elsewhere by importation).
The most of the discases named are very
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severe and recovery is rare so that these para-
sites rightly rank as the most dangerous known.
Henry B. WaRrD.
( TRYPETIDZ, the family of fruit-flies
qQ.v.).

TRYSA, an old city in southern Lycia. It
is interesting as the site of an ancient funeral
monument with sculptures derived from Greck

models representing famous battle scenes. The
sculptures were taken to Vienna in 1883.
TSAR, tsir. See Czar.
TSARITSYN, tsir-it'zin, or TZARIT-

ZIN, zir-it'zin, Russia, in the government of
Saratov, on the Volga, 230 miles northwest of
Astrakhan. It contains the remnants of old
fortifications, a castle, seven churches, a
mosque, theatre, schools, banks, etc. It is a rail-
way centre and has numerous factories, machine
works, tanneries, brickyards and canneries. It
carries on a brisk transit trade in Baku petro-
leum, corn, timber, fish, salt, wool and meals,
in the country included betweeh the Don” and
Volga rivers. Pop. 100,817.
TSARSKOYE-SELO, tsir-sko'i si'ly, or
ZARSKOJE-SELO (“Tsar’s Town”), Russia,
a town in the government of Petrograd, 14
miles south of the capital, with which it is con-
nected by rail. It was the favorite summer
residence of the Imperial famil;, and was
founded by Peter the Great. In 1744 the Em-
press Elizabeth erected the magnificent palace,
which Catherine II decorated at great expense.
The principal front is about 1, feet long.
The interior is gorgeously ornamented, the
walls of some of the rooms being covered with
amber, mother-of-pearl, jaspers, agates and
other precious stones. This palace was not oc-
cupied by the Imperial t’amirya for many years
before the Revolution of 1917. The palace
grounds, which are 18 miles in circumstance,
are finely laid out, and offer every variety of
landscape. .

TSCHAIKOWSKY,
TCHAIKOVSKY.

TSCHERMIGITE, chér'mi-git, native am-
monia alum. It occurs at Tschermig, Bohemia,
in white, fibrous masses, vitreous in lustre,
transparent or translucent, with a hardness of
one to two, and a specific gravity of 1.50. It
is a hydrous sulphate of aluminum and amo-
nium. It is extensively manufactured from the
residues of gas works and is used as a substi-
tute for potash alum.

TSCHUDI, choo’dé, ZGIDIUS or GILES,
Swiss historian: b. Glarus, 5 Feb. 1505; d. there,
28 Feb. 1572. After receiving an education at
Basel, Vienna, and Paris, he traveled for a
time and served in the French army, 1536-44.
He was the chief magistrate of Glarus in 1558,
but on account of his opposition to the Rei-
ormation, the spread of which he attempted
to suppress by force of arms, was banished in
1562. He was recalled in 1564 and spent his
remaining years in arranging historical matter
which he had collected. His ‘Die uralt wahr-
haftig alpisch Rhetia’> was published as carly
as 1538, but his chicf works, the ‘Schwcizer-
chronik’ or ‘Chronicon Hclvetiorum,” cover-
ing the time from 1100 1o 1470 and the ‘Besch-
reibung Gallie Comata,” were not printed till

chi-kof'ski. See
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1734-36. Modcrn rescarch has shown that his
historical statements are unreliable.

TSENG KI-TSEH, or MARQUIS
TSENG. Chinese statesman: b. Hunan, 1837;
d. 1890. He was appointed Minister to Great
Britain and France in 1878, and in 1880 was
given an_embassy. at Saint Petersburg where
he negotiated the treaty restoring Kulja to
China. In 1885 he negotiated a convention with
Great Britain in regard to the opium traffic
In 1886 he returned to Peking and in 1887 was
made vice-president of the board of revenue.

TSETSE-FLY, an African gadfly (Glos-
sina morsitans), noted for the deadly effect of
its bite in many cases on warm-blooded animals,
but which is regarded as usually harmless to
man. It is about the size of a house-fly, brown,
with a few yellow stripes across the abdomen.
The symptoms of a bitten animal are at first
those of a severe cold; the eyes, nose and mouth
bcgin to run, the body then swells, while ema-
ciation sets in. The harm done does not result
from a poison in the mouth of the fly, as formerly
supposed, but from the communication to the
blood of the victim of a microscopic blood-
parasite similar to that of Texas fever, which
it has received from a diseased animal and
carried to another. Tsetse-flies not them-
selves infected with parasites are thus harm-
Icss. Cattle and other animals which recover
from the disease are usually immune, and at-
tain a similar immunity after residing for a
time in South Africa. The great dread of
this fly formerly entertained has, therefore,
proved to be unjustified.

TSIMSHIAN, tsim-shé-in’ (%people®), a
group of North American Indian tribes, form-
ing the Chimmesyan linguistic stock, residing
between the Nass and gaccna rivers, British
Columbia, together with the adjacent territory
and the islands off the coast. They subsist
chiefly on the products of the rivers and the
sca, especially salmon and oolachen, the latter
furnishing large quantities of oil. They also
hunt bear, mountain goats and other large game,
the horns of the goats being carved into spoons
and ladles which are used in' their communal
feasts. They also make dug-out canoes, but
most of their boats are purchased from the
Haidas. Their houses are constructed of im-.
mense cedar beams and planks and often are
large enough to accommodate a hundred per-
sons, who are presided over by a house chief.
Each family and town also has its special chief.
The population of the tribes forming the stock
is about 3,200, including about 750 forming Dun-
can's colony at New Mectlakahtla on Annctte
Island, Alaska.

TSINAN-FU, tsé'nin’foo’, China, the capi-
tal of the province of Shan-tung, situated near
the south bank of the Hoang-ho River, 220
miles south of Peking. It covers an area of
about 10 square miles, within the earthen wall
that surrounds it. There are excellent public
buildings, an enormous assembly room, fine
temples, an old tower and a Romish cathedral.
There is a railway, begun by the Germans and
%zil(c)en over by Japanese capital. Pop. about

U,

TSING-TAU, or TSINGTAO, China. See
K1A0-CHAU ; SHANTUNG.

TSENG KI-TSEH — TSUBA

TSITSIHAR, or CICIKAR, tsét-sé-kir',
Manchuria, capital of the province of Hilung-
Chiang, situated on the Nanni, a branch of the
Sungari River, near the Mongolian frontier, 500
miles northwest of Vladivostok. It is an im-
portant station on the Eastern Manchurian Rail-
road, has large fairs and a considerable traffic
in furs and grain. Pop. about 30,000.

_TSU, an old castle town of Japan, capital of
Miye prefecture, on the bay of Ise and con-
nected by railway with Nagoya, 46 miles dis-
tant. It has modern buildings and newspapers.
Intersected by two rivers, its scaport is at the
Iwate river's mouth, It is noted for its manu-

" factures of porcelain, fans and parasols. Near-

by is Shirako, famous during ncarly a thousand
years, for its artistic designs and patterns for
textiles, which have been copied all over Japan.
f;)gésof the prefecture 1,101,573, of the city

. TSU-SHIMA, tsoo-shé’mi, Japan, an island
in the Korea Strait, about midway between
Korea and the Japanese island of Iki Shima.
It is 50 miles long by 10 miles wide, and di-
vided near the centre by a small sound. It was
off this coast that Admiral Togo won the
principal naval victory in the war with Russia

in 1905. Pop. 38,636.

TSUBA, tsii-bdh, the Japanese sword guard,
unlike the early Chinese and European sword
guards which were wrought into the blade, was
a distinctly separate picce of metal, through
which the blade passed. Originally, in prehis-
toric times, the tsumiba, or “blade-clincher?
was heavy, of gilt copper and ovate shape. In
its development, securing strength with light-
ncess, it came to be, from the 16th century on-
ward, a work of art also. The tsuba reached
the highest expressions of pure design and rep-
resentation of faith and motive, as well as of
imagination, while serving in practical useful-
ness. It became the focus of Japanese art in
metal; thickly colored alloys, silver and gold
were made use of to express permanently, on
iron, unique artistic conceptions, standard and
orthodox symbols, and the complete repertoire
of ‘Japan’s religious, mythological, poetic and
literary lore, as well as personal tastes and
preferences. Various schools of designers and
workers were developed, whose products the
experts easily recognize. Perhaps nothing else
of Japanese conception or expression in art ex-
ccls the ‘tsuba as a revclation of the native
mind and characteristic features of Japan's civ-
ilization. On the aholition of sword wearing by
civilians, in 1871 — optional at first and later
compulsory — probably a million blades were
thrown on the market to be made into domestic
tools or laid away in muscums. Their wooden
scabbards — most probably an cvolution from
the Malay original, with its loose case of wood
— were often lacquered in characteristic and
costly style, but their metal ornaments, especi-
ally the guards, were in the main preserved.
At once art connoisseurs of Europe and Amer-
ica, perceiving this rich find in the artistic field,
became eager collectors, so that the private
cabinets and public museums compete eagerly
for notable or unique specimens. Consult
Okabe-Kakuya, ¢Japanese Sword Guards’
(Boston 1908).
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TSUNG-LI-YAMEN, tsoong’ 1&' yi'miin,
the department of foreign affairs in the Im-
perial Chinese government. It is now super-
seded. See CHINA.

TU FU, Chinese poet: b. Siangyanfu, about
712; d. 770. He gained the favor of the ;eig'n-
ing emperor but had a stormy life until 761
when he was given a post in the Board of
Works which he held for six years. His book
containing 1,405 compositions was issued in
1059. onsult Giles, H. A, ‘History of
Chinese Literature’ (New York 1901).

TUAM, ti'am, Ircland, an ancient town in
the county of Galway, Connaught, 126 miles
west by north from Dublin. It is the seat of
the Roman Catholic archbishop, and of the
Anglican bishop of Tuam. Its principal edifices
are the Protestant and Roman Catholic cathe-
wdrals, the hishop’s palaces, the college of Saint
Jerlath, tor the education of Roman Catholic
clergy; the courthouse, national and other
schools. The manufactures are confined to can-
vas and a few coarse linens; there is some trade
in grain. Pop. about 3,000.

TUAMOTU, twi-md'too, or PAUMOTU
é’?w-mé’too) ISLANDS, or LOW ARCHI-
LAGO, Polynesia, a group of islands in the

Pacific Ocean, belonging to France, and situated -

between lat. 14° and 25° S., and between long.
124° and 148° W, south of the Marquesas
Islands, and east of the Society Islands. The
group consists of about 80 atolls with a com-
bined area of 366 square miles. They are, with
a few exceptions, of low coral formation, and
the surrounding waters are beset with reefs.
Cocoanuts, yams and bread-fruit, and pearl, are
about the. only products. Pitcairn and Ducie
Islands belong to Great Britain; the rest are
French, and administered from Tahiti. The
group was discovered by Quiros in 1606, and
came into the possession of France in 1881,
In 1903 a severe storm and flood visited the
islands and many of the inhabitants perished.
Pop. about 5,000." See FReENCH ESTABLISHMENTS
IN OCEANIA.

TUAREGS, too-i'régz, TUARICKS, or
TAWAREK, a fierce and powerful race of
‘Berber origin, professing to be Mohammedans
but different in their practices, religious and
social, from most of the believers in that faith.
They are virtually independent, although roam-
ing within the boundaries of several jurisdic-
tions, French, Turkish and Moroccan. The
tribe is often predatory, and members of it
have been guilty of grave outrages on travelers
in the desert. Both men and women are of
fine physique, and the women go unveiled, and
take part with the men in the public affairs of

the tribe. Tuareg is the Arabic name for the
tribe. They call themselves Imoshagh. See
BERBERS.

TUATARA, too-a-ti'ra, the native name of
Sphenodon punctatum, a large lizard-like
reptile formerly abundamt on the mainland of
New Zealand, but now restricted to some of the
small islands off the coast and probably doomed
to total extinction. It is the sole living repre-
sentative of the order Rhynchocephalia and be-
cause of its great zoological interest as a relic
of that ancient group should be nreserved, and,
tndeed, it is protected by the Colonial govern-
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ment. It is about two to two and one-half feet
long, with four strong, five-toed limbs, a loose-
fitting scaly skin and a fr'mFed crest extending
from the head to the tip of the tail. In color
it has olive sides and limbs with minute white
specks, beneath yellowish; the spines of the
nuchal and dorsal crests yellow, of the caudal
brown. The teeth are completely coalesced
with the jaws and palate to form two tubercu-
late ridges on each side posteriorly in the upper
jaw, and a very hard polished beak in the front
of the mouth. Most interesting skeletal features
are the presence of two well-developed post or-
bital arches in the skull, the firmly-fixed quad-
rate bone, the long series of abdominal ribs and
the presence of separate intercentra between
the vertebral bodies. On the roof of the skull in
the parietal bones is a conspicuous opening, the
seat of fhe pineal eye, which in this animal
reaches a high degree of development, but is
shiclded from the access of light rays by a
heavy curtain of pigment which covers it.
These animals live in burrows which ter-
minate in large chambers lined with grass, Cer-
tain species of petrels occupy the tuataras’ bur-
rows as nesting sites, and the*two are reputed
to live peacefully together. During the day the
tuatara sleeps in its nest but issues at night to
seek its exclusively animal food, which consists
of insects, lizards, frogs, small birds, earth-
worms, etc.,, or along the seashore of crabs,
marine worms and small fishes. They are pug-
nacious but sluggish creatures, and are very
fond of lying in water. Somctime during the
summer, ¥rom November to January, about a .
dozen eggs are deposited in a hole in the
ground, and there they remain for about
13 months when, duri the following
summer, they hatch, Consult Howes, ¢Trans-
a}n&i;;ns Zoological Society of London’> (Vol

TUBA, in music, a brass wind instrument
of the saxhorn family, the lpwest as to pitch in
the orchestra; it has five cylinders, and its com-

ass is four octaves. It is utilized, since its

introduction by Wagner, as the bass of the
trombone_choir. Also, a high pressure reed
stop of eight-foot pitch on an organ.

TUBAL-CAIN. The son of Lamech and
Zillah, and according to Gen, iv, 22, the in-
ventor of the art of working in metals.

TUBBS, Frank Dean, American educator:
b. Mexico, N. Y., 9 April 1864. He was
graduated from the Ohio Wesleyan Universit;
in 1888 and received the degree of A.M. in 1893,
From 1889 to 1894 he was professor of natural
history at the Mexican Methodist College,
Puebla, Mexico, from 1894 to 1897 was presi-
dent of the South American School of Theol-
ogy, Mercedes, Argentina, and from 1899 to
1901 was professor of biology and geology at
Kansas Wesleyan University. In 1902-07 he
was professor of science and in 1903-07 prin-
cipal of Marion (Ohio) High School. In 1907
he became professor of geology and astronomy
at Bates College, Lewiston, Me. In 1910-12 he
lectured on science at the Bangor Theological
Seminary. Professor Tubbs is author and
translator of several works in the Spanish
language and is well known as a lecturer on
science and travels.

TUBE-WEAVER, a group of spiders (q.v.).
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TUBE WELL, or DRIVEN WELL, a
device for obtaining water from the soil, con-
sisting of an iron pipe of small diameter,
pointed at the lower end, and driven vertically
down 'into the earth usually by means similar
to those used in driving oil wells, until it
pierces a water-bearing stratum. The tube is
provided with a number of lateral perforations
near its lower end, through which the water
can enter it. In some cases the water exists in
the soil under a pressure sufficient to cause it to
flow up through the tube and out at the top;
but more common(lf; a pump must be applied at
the upper end, to draw the water up to the sur-
face. When the well is to be driven to a depth
greater than one length of pipe, the tubing is
usually constructed in sections, which are united
by means of screw connections; new sections
being added at the upper end as the sinking of
the well proceeds.

TUBER, a shortened, thickened, fleshy, sub-
terranean stem in which the leaves appear as
scales with axillary dormant buds, collectively
called “eyes® in the potato, and Jerusalem arti-
choke, which are good examples. Internally
they contain starch as a principal comporent.
Thaeir office is to act as reservoirs of food and
to propagate the species when favorable condi-
tions present. Plants which bear tubers are all
perennials,

TUBERACEZ, See FuncL

TUBERCULIN, a culture used to test for
the presence of the disease tuberculosis in cat-
“tle. Prepared as follows: The attenuated cul-
tures of tubercle bacilli or germs are allowed
to grow in broth containing glycerine. After
growing for several weeks, the bacilli produce
certain toxic or poisonous substances which are
soluble in and hence dissolved in the broth.
The toxic solution is filtered from the bacilli
and becomes the solution tuberculin. The
process of manufacture has been subject to
much variation. When injected in small quan-
tity into a healthy animal it produces no effect,
but if the animal has the disease tuberculosis
it causes a decided rise in bodily temperature
and hence can be used as a test for that dis-
ease. It was originally introduced by Profes-
sor Koch of Berlin, and hailed as a cure for
consumption, on the principle of vaccination
for hydrophobia. It proved ineffective, but is
by some deemed useful as a test. Consult
Cochrane and Sprawson, ‘Guide to tke Use of
Tuberculin> (1915).

TUBERCULOSIS, an infectious, com-
municable disease caused by the bacillus
of tuberculosis. The bacillus induces the
formation of little nodules called tubercles.
These tubercles may grow in size through
the continued action of the organisms; the
may soften, break down and be expelle({
leaving bchind an ulcer or a cavity; they may
become hard by a process of sclerosis; or they
may calcify. In addition to the local mani-
festations the disease produces general symp-
toms like elevation of the body temperature,
increased pulse-rate and loss of weight. It is
popularly known under a variety of other names
as consumption, phthisis, decline, debility, hectic
fever and when localized in a special part or
tissue, as Pott's disease or hunchback, scrofula,
hip-joint disease, white swelling (tuberculosis

- .

TUBE WELL — TUBERCULOSIS

of elbow) and lupus (tuberculosis of skin).
Contrary to prevalent lay opinion, when prop-
erly treated, it is a_very curable affection.
Distribution of the Disease, Geographical
— Tuberculosis is the most universal of all dis-

eases. It is found in every part of the world,
and has been known from the beginning of his-
tory. It was accurately described by Hippoc-

rates (460 B.C.), and by Galen (200 A.p.). It
is most prevalent, however, in large cities and
especially in overcrowded districts.

Distribution According to Race.— No race
is exempt, but some races appear less resistant
than others. Indians, when brought into civili-
zation, prove cigecially susceptible. Among the
other races in this country the negroes seem to
be the most susceptible with next in order the
Irish, while Jews stand at the end of the list
In the general mortality about one-tenth and
in the mortality between the ages of 15 and &
about one-fourth of all deaths are due to it
The number of clinical cases in a community is
about 10 times the number of deaths in a year
(Rosenau). Eighty per cent of these manifest
it in the lungs.

Distribution Among Animals.— Most ani-
mals are more or less susceptible. Among
domestic animals it is found most frequently

"in cattle and swine, though sheep and horses are

not exempt. and cats manifest it rarely.
It is also found in birds (fowl) and fish.
Wild animals in their native haunts seem less
susceptible, yet in domestication it is the most
common cause of death, Rabbits, guinea-pigs.
rats and mice may acquire it. Guinea-pigs are
especially susceptible to experimental nocula-
tion and are, therefore, commonly used for this
purpose. Though frequent in adult cattle, it is
infrequent in calves (Nocard), showing that
direct heredity plays no part.

Etiology (Causation).— The actual cause
of the disease is the tubercle-bacillus described
by Robert Koch in 1882. ' This is a minute
vegetable non-motile organism in the shape of
a rod or lead-pencil, measuring about three
microns (yghyp of an inch) in length, and about
four to six times longer than broad. It is visible
only under the higher powers of the microscope,
a oil-immersion lens being usually used to
study it. Its principal characteristic is its be-
havior towardp aniline dyes. It requires the
strongest dyes to stain it, but when stained it
holds the dye so tenaciously that exposure even
to strong mineral acids for a reasonable time
fails to decolorize it. This characteristic fur-
nishes the most ready means for its recognition.
It is quite parasitic_in nature, growing on but
few artifictal media, namely, blood-serum,
glycerine-agar, bouillon or potato, best on the
first. It grows only at the body temperature
(37° C.). It is slow in growth, and becomes
apparent only from 5 to 14 days after inocula-
tion of the medium. Exposure moist to a tem-
perature of 60° C. for 15 minutes, or boilin%,
kills it, though freezing has no effect on it. It
is killed by direct sunlight within a variable
period of time (from 15 minutes on), depend-
ing on the season and the character of the
medium containing the organism; by diffuse
sunlight near a window in a week or two. In
growing (either parasitically or without the
body) the organism elaborates a chemical
product highly poisonous to most animals. It




TUBERCULOSIS

is this poison circulating in the blood which
produces the general symgtoms of the disease,
such as fever, increased heartbeat, emaciation,
etc. Tubercle-bacilli found in different animals
differ in their characteristics. The human,
l:ovine, avian and fish varieties have been dif-
ferentiated. One of the principal points to be
noted is the slow propagation of the organisms
with the consequent slow development of the
disease. The actual infection usually precedes
- the manifestation of the disease by scarcely
ever less than two and frequently as many as
20 years.

Predisposing Causes.— Though the bacillus
of tuberculosis is the actual cause of the disease
whenever it occurs, other factors require con-
sideration. As wheat will not grow on every
soil, so the tubercle-bacillus will not grow in
every individual. In fact it would appear that
the majority of human beings are quite insus-
ceptible, and that as a rule an overwhelming
dose of the organisms repeated frequently for
some time is necessary to overcome the resist-
ance. All the conditions necessary to produce
susceptibility are unknown, yet it 1s empirically
true (and could be with reason supposed) that
any circumstance which tends to lower the gen-
eral vital resistance decreases the resistance to
tuberculosis. Therefore, defective and insuffi-
cient food, over-work, wona/, chronic alcohol-
ism, surroundings like a damp, dark, over-
crowded dwelling, persistent irritation of a
somewhat naturally susceptible part of the body,
as irritation of the lungs by the constant in-
halation of dust (mine-workers, stone-cutters,
etc.), previous severe disease like typhoid fever,
etc., all tend to increase the susceptibility.

It was thought in the past that the most
common cause active in the production of sus-
ceptibility was heredity, because the disease
manifests itself more commonly in the children
of the tuberculous than of the non-tuberculous.
Recognizing the communicability of the disease,
however, the closeness of the contact after birth
easily accounts for this, without it proving them
more susceptible. In fact, a strong ar ent
can be deduced to the contrary, namcg, that
the children of tuberculous parents are less sus-
ceptible. Granting the communicability, it is
not a surprise that children who are kissed and
fondled for years by tuberculous mothers con-
tract it, but it is a surprise if any escape; and
if they were more susceptible we would expect
them to contract it in such a virulent form that
no child of a tuberculous mother would ever
reach adult age. The fact is, however, that the
majority of children of tuberculous parents
never manifest the disease and the ones who do

usually manifest it in a very chronic fashion

and only after the age of 15. In other words,
though these children live in an atmosphere
impregnated with the germs, the majority fail
to contract it and the remainder resist it for
years.

Flick’'s paper on tuberculosis as a house-
disease goes to prove its communicability. He
investigated all the houses of the largest, oldest
and most thickly populated ward in Philadel-
phia, and found that the deaths from tuber-
culosis in that ward were disproportionately
large in certain houses. In short, he demon-
strated case after case of apparently healthy
families moving into a house previously oc-

121

cupied by a tuberculous person with the result
that one or more members died of the disease.

Modes of Infection.— There are four pos-
sible modes of infection, namely, inoculation,
heredity, inhalation and ingestion.

Inoculation.— Villemin's  work, supple-
mented by that of Cohnheim and Salamonson,
absolutely established the fact that the disease
was inoculable. Inoculation is, however, quite
rare as a method of general infection in human
beings, and its occurrence is practically limited
to special occupations. Inoculation with the
production of a strictly limited local lesion is
reasonably common on the hands of physicians
who do anatomical or post-mortem work (the
post-mortem wart, the leichen-tubercle of the
Germans), of butchers, tanners, etc.
tubercles have also been produced bv piercing
the- ears for earrings, by tattooing and by
washing the clothes of a tuberculous patient.
Both local and generalized tuberculosis have
been reported as a result of the rite of cir-
cumcision, the last step in which is the sucking
of the wound.

Heredity.— Up to the time of Villemin this
was the generally accepted mode of acquiring
the disease, though here and there down the
centuries from the time of Galen some one has
stood out against it in favor of contagion.
Hereditary transmission has been experi-
mentally proven on the lower animals (Giért-
ner), and occasionally demonstrated in human
beings by the finding of tuberculous lesions
in the feetus. These proofs occur so rarely,
however, that the ordinary view of practically
all cases being examples of contagion, is fully
warranted. i :

Inhalation.—The common belief at the pres-
ent day is that the majority of cases of tubercu-
losis are the result of inhalation of the germs.
The contagiousness of the disease being praten,
and the infectious bacilli being found in the
matter given off from a tuberculous ulcer
(therefore, in the sputum in tuberculosis of the
lungs), it is readily understood how people liv-
tng with a consumptive may be more or less
constantly inhaling the contagion. Nuttall’s-
estimate of the number of bacilli thrown off
in the expectoration daily could only make one
wonder how anybody escapes the disease, were
it not that they are so easily and quickly devital-
ized. In a case where the patient expectorated:
about four ounces daily, Nuttall estimated the
number of bacilli to be from one and a half
to four billions in the 24 hours. Experiments
on animals with the dust of rooms occupied bv
tuberculous patients have usually proven posi-
tive (Cornet). The arguments for inhalation
as the most common mode of infection are: (1)
the very gfeat frequency of tuberculosis of the
lungs; (2) the frequency with which all per-
sons are exposed to this form of contagion.

Ingestion.— For years it was thought that
tuberculosis of the lungs was the result of in-
halation of the germs, and abdominal tuber-
culosis the result of ingestion with food or
otherwise. The argument favoring this view
appeared plain; namely, that primary mesenteric
gland tuberculosis is almost limited to children,
especially the bottle-fed. Living as they do en-
tirely on cows’ milk, and considering the sus-
ceptibility of horned cattle to tuberculosis, the
inference seemed so justified that scarcely any
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exception was taken to it. In addition, adults
who live as a rule on cooked food scarcely ever
show mesenteric gland tuberculosis as a primary
infection, but practically always tuberculosis of
the lungs, which would readily seem to be the
result of contact with the disease in their occu-
pation, sleeping-rooms, etc. This plain view
of the matter has, however, undergone a change.
The majority of clinicians and pathologists of
our day believe that children manifest the
mesenteric form more frequently simply be-
cause these glands are more susceptible at that
age, and adults the pulmonary form for an

ogous reason. For several years at the
end of the 19th century considerable was writ-
ten to prove that practically all cases of tuber-
culosis were the result of ingestion of the
germs. It was contended that even in tuber-
culosis of the lungs the germs entered through
the digestive tract, passed into the chyle-vessels
with the fat, were carried through the thoracic
duct to the heart and took up lodging in the
lung on account of its non-resistive power.
The experiments about this time demonstrating
the infectivity of cows’ milk became so numer-
ous (Gerlacl‘;. Bang, Bollinger, Ernst) that
the question of the digestive tract as a probably
common route (if not actually the most com-
mon) seemed practically settled. At the British
congress on tuberculosis in 1901, however,
Koch threw a shell which scattered scientific
physicians and left them in two hostile camps.
Coming from any one else the opinion (for it
was scarcely more than an opinion, being based
on a small number of experiments) would have
been scoffed at, but coming with Koch's au-
thority it could not fail to arouse interest and
even advocates, Koch affirmed that the differ-
ence between the bovine tubercle-bacillus (that
is, the bacillus causing disease in cattle) and
the human tubercle-bacillus was such that one
was not contagious o the other species, or was
so slightly contagious that the number of cases
of tuberculosis thus produced might be left
out of consideration without impairing statis-
tics. During the past 18 years the efforts to
disprove Koch’s statement have been numerous,
but the question is not yet absolutely settled.
Our investigations are conclusive enough, how-
ever, to lead us to believe that about 5 per cent
of the cases in human beings are due to the
bovine bacillus. Practically all of these are in
the lymphatic glands of children, or in other
extra pulmonary locations; the number in the
lungs of adults is negligible.

i and Secondary Infection.— The
belief is gradually gaining ground that the
ordinary manifest tuberculosis of the lungs is
a result not of primary but of secondary in-
fection. Inoculation experiments on animals
have always shown primary inoculation to pro-
duce tuberculosis of the nearest lymphatic
glands with no lesion at the site of inoculation,
and secondary inoculation to produce no lesion
of the lymphatic glands with definite tubercu-
losis at the site of inoculation. It would ap-
pear, therefore, that pulmonary tuberculosis is
the result of secondary rather than primary in-
fection and occurs in one of the following
ways: The individual ingests tubercle bacilli,
which pass through the intestinal wall without
producing a lesion, but cause tuberculosis of
the mesenteric, and later the bronchial glands.

TUBERCULOSIS

The disease of the bronchial glands produces
stasis of the lymphatic circulation in the lung.
with a consequent retrograde flow of lymph,
which carries the tubercle bacilli from the
flands to the lung tissue. Or after the
ymphatic glands have become involved an en-
tirely new infection by inhalation or ingestion
produces the pulmonary manifestation. A num-
ber of investigators ?;)rominent among them
Bushnell) believe that the primary infection
practically always occurs in childhood and that
adult infection 1s extremely rare.

Pathology.— When the tubercle bacilli are
deaosited in a tissue they proceed to multiply.
Like other plants in growth, they take from
their surroundings the chemical elements neces-
sary. The living cells from which this material
is taken die. In addition, the growing bacilli
throw off waste products containing a poison
(toxin) which kills other cells. e soo
therefore, have the tubercle bacilli in a mass o
dead débris. A reaction now occurs on the
part of the healthy tissue to prevent extension
— the cells of the part multiply, and white blood
cells wander in from the blood for the pur-
pose of consuming the organisms. It is this
mass of bacilli, débris and new cells which
constitutes the tubercle described first by
Baillie in 1794, and which is the specific lesion
of the disease no matter in what organ it
occurs. The débris looks like a soft cheese,
and is called caseous material or caseation.
The new cells are called epithelioid. Usually a
tubercle also shows what we call a giant cell,
a cell three to eight times larger than the
epithelioid.

The question of the cure of the tubercle
seems to depend on whether the epithelioid
cells or the tubercle-bacilli obtain the upper
hand. If the epithelioid cells are manufactured
more rapidly than the tubercle-bacilli destroy
them they form a dense wall about the tubercle-
bacilli, elongate, become fully formed fibrous
connective-tissue cells, thus shutting the bacilli
up in a capsule, and the bacilli die, while the
caseous material calcifies or is absorbed and re-
placed by scar-tissue or fibrous tissue. When
the amount of fibrous tissue in the lung is large
we speak of fibrosis of the lung. If, %nowever,

_the bacilli are victorious the tubercle may grow

larger and, coming in contact with other tuber-
cles, form what is known as a conglomerate
tubercle, and so continue until even a whole
organ is involved. Again, the caseation may
advance so rapidly, especially in the lung, that
there is never any sharp demarcation between
healthy and diseased tissue. This is generally
called diffuse tuberculosis, and in the lungs is
known as caseous or tuberculous pneumonia.

Finally, as the tubercle advances, other
micro-organisms (particularly streptococci or
staphylococci) may gain entrance to the caseous
material and brea{ it up. If now the tubercle,
in growing, reaches a surface its liquid con-
tents may be expelled, leaving behind an ulcer
or a cavity. This happens most frequently in
the lungs, and the resultant cavity may be of
any size from a pea to that of a whole lobe of
the lung.

The cavity is usually within the lung, or if
at the margin, is limited by the pleura, which
thickens about it. Sometimes, however, it
breaks through the pleura, allowing pus into the
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pleural cavity, which is called pyothorax or
empyema; occasionally both pus and air are ad-
mitted producing pyopneumothorax.

When newly formed, tubercles appear to the
naked eye as grayish-white or yeliowish-white
specks about the size of a millet seed, hence the
name miliary tubercle. When two or more of
these fuse, it is called a conglomerate tubercle.
Usually the disease, especially in the lungs, pro-
gresses by a small number of tubercles localized
in one area running together to form con-
glomerate tubercles and tiese again to form a
larger mass which we call tuberculous infiltra-
tion. Sometimes in non-resisting cases miliary
tubercles develop rapidly all through the lung
and rarely in many other organs and the indi-
vidual dies before they become conglomerate.
This condition is described as miliary tuber-
culosis. In growth tubercles destroy the tissue
which they replace and even when cure results,
they only change to masses of scar tissue; the
original tissue never returns.

Lymph-Gland Tuberculosis.— Children are
most frequently the victims, and the bronchial,
cervical and mesenteric are the glands of predi-
lection. Tuberculosis of the cervical lymph-
glands is popularly called scrofula. It istreated
in a similar way to chronic tuberculosis of the
lungs by rest, fresh air and nourishment, or
by the X-ray, which appears to be frequently
successful, hen. the glands break down,
surgical interference is usually necessary.

Bone Tuberculosis.— This is likewise most
common .in children. It may be limited to the
medulla or periosteum, and spread from either
to the cortical portion, producing necrosis
(tuberculous caries). It is most frequent at the
.joints, especially the hip and the intervertebral.
Tuberculosis ot the vertebral column is popu-
larly called Pott’s disease, or hunchback. It
is usually associated with lumbar or psoas
abscess. When localized to the vertebra, curcs
are frequent. The treatment of Pott’s disease
and other joint tuberculous disease, like hip-
joint disease, is similar to that of chronic tuber-
culosis of the lungs.

Intestinal Tuberculosis.— The intestines
show cither a miliary variety (the tubercle
irng either beneath the mucous membrane or

e peritoneum) or a chronic ulceration. Both
forms are usually secondary to tuberculosis
elsewhere. Miliary tuberculosis and tubercu-
lous ulcers of the appendix are not uncommon,
particularly in advanced tuberculosis of the
lungs. .
Laryngeal Tuberculosis.— This is mani-
fested commonly by adults as a complication of
advanced tuberculosis of the lungs. Its bad
reputation, as far as cure is concerned, comes
from the fact that it usually occurs only when
the tuberculosis of the lungs is so advanced
that the individual is incurable on account of
the lung condition. When it occurs early in the
case or as a primary affection, it is just as
curable as tuberculosis elsewhere. The amount
of hoarseness or pain does not indicate the
seriousness of the condition. A small
insignificant closed tubercle between the vocal
cords may produce marked hoarseness; a small
ulcer on the epiglottis may produce great pain;
a large, much more serious ulcer when situated
elsewhere may produce neither hoarseness nor
pain,
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The organs most commonly affected in
adults are the lungs; in children, the lymph-
glands, bones and joints. The other organs are
affected much less frequently, and in about the
following order: Intestines, peritoneum, kid-
neys, meninges, brain, spleen, liver, generative
organs, pericardium, heart. Tuberculosis of
the skin comes under the head of lupus (q.v.).

Symptoms and Prognosis of Tuberculosis
of the Lungs.— It is necessary to differentiate
three varieties, acute miliary tuberculosis, acute
:ubprculous pneumonia and chronic tubercu-
osis.

Acute Miliary Tuberculosis of the Lungs.
—This may begin as a primary or be secondary to
an acute or chronic affection elsewhere. It is
most common as a termination of a chronic
affection of the lungs. It comes on rather
rapidly, like the ordinary acute infectious dis-
eases, and is sometimes distinguished from
them (especially typhoid fever) with difficulty.
There is a loss of appetite, loss of flesh and
strength, fever (102° to 104° F.), accelerated
pulse, hurried respirations, a brown fissured
tongue, delirium, then stupor and death. The
duration is from two to four weeks. The prog-
nosis is always grave, though no case of tuber-
culosis is ever so grave that treatment is surely
in vain,

Acute Tuberculous Pneumonia.— This is
practically always secondary to a chronic tuber-
culosis of the lungs. It begins, like lobar
(ordinary) pneumonia, with a chill, high fever,
rapid pulse, shortness of breath, hemorrhagic
sputum, flushed face, and the physical signs of
consolidation of parts of the lung. Instead of
ending by crisis about the ninth day, like lobar
pneumonia, it continues to a fatal termination;
or the acute symptoms gradually subside, the
diseased area becomes fibrous, and the patient
gradually Fets well, or approximately so, with
a loss of lung-tissue equal to the involvement,
which is sometimes an entire lung. The
diagnosis is made by the ordinary signs of
pneumonia and the tubercle-bacilli in the
sputum. The prognosis is very unfavorable;
rarely, however, a case recovers sufficiently to
lead 2 useful life for a number of years. The
treatment is that of chronic tuberculosis.

Chronic Tuberculosis of the Lungs.— This
is what is ordinarily understood by consumption,
or tuberculosis of the lungs without qualifi-
cation. Its symptoms vary with the progress
of the disease, and the susceptibility of the in-
dividual to the poison (toxin) excreted by the
bacillus. The onset is usually insidious, and the
disease frequently progresses for 5 to 20
years before the patient recognizes it. The
symptoms are often brought out by a €¢cold®
from which the patient seemingly does not re-
cover. Many, therefore, attribute their disease
to such a “cold.® The first noticeable symptom
is sometimes a hemorrhage or a pleurisy; again,
a progressive loss in weight or a slight dry
cough, becoming gradually worse. The most
important very early symptoms are usuall
slight fever, especially toward evening (whic
may or may not be accompanied by a chill),
hectic flush, acceleration of the pulse-rate,
cough, expectoration, loss in weight, progressive
]:allor of the skin, night-sweats, indigestion or
oss of appetite, vague general pains, and sore-

ness localized in the chest. The one positive
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sign of tuberculosis at this stage is the finding
of tubercle-bacilli in the sputum. If eve
lesion were open, that is, in communication wit
a bronchus, there would be tubercle-bacilli in
the sputum from the earliest stages, and the
diagnosis would be easy; but many lesions are
closed, that is, completely encapsulated, and,
therefore, show no bacilli in the sputum. Hence
the physician must rely on other signs brought
out by careful inspection, palpation, percussion
and auscultation of the chest and X-ray ex-
amination.

As the disease advances, all the foregoing
symptoms are intensified. The pulse-rate be-
comes more rapid, so that it is evident to the
patient in palpitation or shortness of breath, the
temperature rises to 102 or more, the loss of
weight becomes excessive, frequently reaching
one-fourth, sometimes one-third and rarely one-
half of the usual weight, the pallor becomes
marked, the appctite is completely lost, cough
may become almost continuous day and night
and of a most racking character, expectoration
increases, the feet usually swell and the picture
presented is known to everybody. The patient
1s extremely emaciated, the chest is quite flat,
the depressions above and below the clavicles are
marked and the scapulz stand out prominently
on the back. Hemorrhage may or may not
occur. As a rule there is little or no pain.
The lungs themselves possess no sensitive
nerves, and it is only the associated pleurisy
which occurs at intervals that produces this
symptom. Examination by the physician now
reveals the signs of extensive solidification.
This may extend over one whole lung or over
the greater part of both. It may or may not
be associated with cavities.

Chronic tuberculosis of the lungs, when diag-
nosed sufficiently early, and when the personal
resistance is good, is a very curable affection.
This is proven by the number of cured lesions
found at autopsy. It is very conservative to
say that 50 per cent of all bodies coming to the
autopsy table past the age of 35 (death having
been the result of some other disease than
tuberculosis of the lungs), show a healed lesion
of tuberculosis of the lungs. The present post-
mortem and clinical records demonstrate that
75 per cent of cases recover. Moreover, these
post-mortem records are absolute; there is no
practical question of diagnostic error. In addi-
tion, many cases with a lessened resistance can
be so improved under judicious treatment that
their lives are prolonged in comfort for 10, 20,
even 30 years. For the encouragement of those
afflicted, it might be stated that according to
Jacobson the following appear to have suffered
from tuberculosis: Cicero, Milton, Samuel But-
ler, Pope, Shelley, Hood, Keats, Elizabeth Bar-
rett Browning, Francis Thompson, Goethe,
Schiller, Moliére, Richelieu, Mérimée, Thoreau,
Calvin, Descartes, Locke, Kant, Spinoza,
Mozart, Chopin, Paganini, Becaumont, Samuel
Johnson, Sterne, DeQuincey, Scott, Jane Austen,
Charlotte and Emily Bronte, Stevenson, Bal-
zac, Voltaire, Rousscau, Washington Irving,
Hawthorne, Gibbon, Kingsley, Ruskin, Emer-
son, Cardinal Manning, Raphael, Watteau,
Bastien LePage, Marie Bashkirtseff, Cecil
Rhodes and Laennec, as well as a large num-
ber of present-day physicians, who after de-
veloping the disease became tuberculosis experts,
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like Edward L. Trudeau, Lawrence F. Flick,
H. R. M. Landis, Lawrason Brown, A. M.
Forster, James Price, Estes Nichols and E.
S. Bullock. .

. Diagnosis.— Only rarely is the diagnosis
difficult. The comparison of the autopsy find-
ings with the clinical diagnosis at the Henry
Phipps Institute showed the physical signs of
Laennec to be practically perfect. In addition,
we have as aids the examination of the sputum,
the X-ray and the tuberculin test. Of these the
physical signs elicited by an expert are the most
gos;tlye. he sputum may fail to show tubercle

acilli on account of the lesion being closed.
The tuberculin test is practically absolute,
though it does not tell us in what part of the
body the tuberculosis is. It is very useful in the
diagnosis of tuberculosis in cattle because we
only wish to learn the fact of its existence and
are not concerned about its location; but not
so useful in human beings in whom we usually
wish to learn the nature of a lesion in a particu-
lar place. The X-ray in advanced tuberculosis
is about as accurate as physical signs, but in
early lesions it frequently fails. It is likely
that time will make the X-ray more accurate.

Treatment of Chronic Tuberculosis of the
Lungs.— There is no known specific for the
disease. Koch’s tuberculin is used by the
minority of physicians and by them only in
selected cases. ere are at present more than
25 different tuberculins (emulsions and sera)
on the market, and almost every discoverer
claims his is the only one beneficial. The most
that can be said with certainty in regard to
the treatment with any of them is that in ex-
fert hands in small doses they do no harm.

n the hands of inexperience their employment
is fraught with danger. Whether tuberculin
is used or not, the most careful hygienic régime
must be instituted. The disease progresses on
account of a lack of resistance in the patient;
the object, therefore, is to increase the resisting
power. This is accomplished by rest, fresh air
and good nourishment. If the disease is active,
that is associated with fever, rapid pulse or
rapid emaciation, or other serious symptoms,
rest in bed is necessary. The patient should
remain in bed until the temperature is below
99.6, the pulse below 100, serious symptoms in
abeyance and gain in weight is evident. An
early favorable case usually requires from two
to six weeks rest in bed; advanced cases cor-
respondingly longer. Even when ready to be
up all day he should lead a regular life, retiring
at a proper hour (before 10 p.M. if an ddult),
in order to get sufficient rest. He should have
nine hours’ sleep, must sleep alone and, when

ossible, in a room alone. The best situation

or the room is on the southwest corner of
the house. The windows of the sleceping-room
should be kept wide open, no matter what the
weather. In summer all the windows in the
room, and in winter, when the air diffuses much
more readily, one window at least, should be
wide open. The idea is to make every inhala-
tion one of fresh air. During the day the
patient must spend as much time as possible out
of doors, yet in summer he must not be in the
sun. When the weather is cold he should be
comfortably wrapped. It is better to multiply
the coverings which are readily removed than
underclothes. Patients suspecting lung trouble
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frequently come tc the physician wearing a
chest protector, two or even three undershirts
and other clothes. This is not only unnecessary,
but probably harmful. The regulation clothes
of the kind most comfortable to the patient
meet all requirements. » .

Diet.— Nourishment is most important. If
a patient is run down, and he usually is, it is
absolutely necessary to build him up. This can
be accomplished only by a proper amount of
food. Some physicians of repute in tuberculosis
advise a general mixed diet with the addition
of two to four pints of milk daily. Some push
the nourishment; others, like Bushnell, insist
that it should not be forced. In regard to
nutritive value foodstuffs stand in the following
order: Milk, eggs, meat, vegetables, cereals.
Contrary to popular opinion potatoes never
made anyone fat. An ordinary good diet would
be: Breakfast, 7:30 A.M., fruit, two boiled

bread and butter and two glasses of milk;
lunch, 9:45 A.M., one glass of milk; dinner,
12:30 p.m., soup, meat (preferably rare roast
beef or beefsteak), three kinds of vegetables
and a simple dessert, like ice cream or rice pud-
ding; lunch, 3:30 p.M., one glass of milk; sup-
per, 6 P.M., meat or eggs, potatoes or other
vegetable, bread and butter and two glasses of
milk. The diet found most generally suitable
to the great majority of patients at the Sana-
torium for Consumptives at White Haven, Pa.
is as follows: Breakfast, 7:30 A.M., one an
one-half pints of milk, with two raw eggs (the
eggs may be broken up in the milk or taken
whole) and fruit; lunch, 10 A.M., one pint of
milk and one raw egg; dinner, 12:30 p.M., soup,
meat, three or four kinds of vegetables an
pudding or ice cream; lunch, 3:30 p.M., one
pint of milk and one raw egg; supper, 6 P.M.,
one and one-half gims of milk, two raw eggs
and fruit; lunch, 8 p.M. (just before retiring),
one-half to one pint of milk. Alcohol (whisky,
brandy, wine, etc.), which was at one time much
lauded, especially by the laity, is now avoided
by experts. )

Climate.— Up to recently considerable de-
pendence was placed on climate. Patients who
could afford it were advised to betake them-
selves to the Southwest, and not infrequently
those who could not afford it were told to
“beat their way.? It is still generally believed
that a dry climate is more suitable for the cure
of the majority of patients; yet no matter what
the climate, the patient must carry out the fore-
going or a similar line of treatment. It is to be
remembered that tuberculosis is a disease of all
climes and altitudes; that cases develop in
Colorado and New Mexico as well as in Can-
ada, and that cases have been and are being
cured in all parts of the world. Some writers,
among them many eminent in the specialty of
tuberculosis, absolutely deny any influence to
climate. This, however, may be affirmed with
certainty: that if the removal to another chi-
mate entails, or is likely to entail, the least hard-
ship or privation, it is better for the patient to
remain at home. Moreover, if the patient is
sent away he must be referred to another
physician, or to a sanatorium, where he will
have a physician’s care. To send him away to
meet his difficulties and emergencies by him-
self is an acknowledgment on the part of the
physician that he does not know how to treat
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tuberculosis. Tuberculosis is, at least, as seri-
ous a disease as typhoid fever and requires
analogous attention to detail. To send a tuber-
culous patient to a farmhouse or hotel in the
country away from medical supervision is simi-
lar to instructing the family of a typhoid
patient in the régime to be followed without
returning to learn if the directions are carried
out properly, or if new complications have
taken place. In addition, in the hotel or board-
ing-house the patient is afraid to follow the
régime too strictly, fearing that others will
recognize his complaint, and he will be asked to
leave. Moreover, to send a patient to a farm-
house where his disease is known has no fur-
ther advantage. In this case the people have
usually had tuberculous patients previously and
have some ideas relative to the disease. ese
ideas are frequently wrong, yet wishing the
patient well, they endeavor to instruct him.
Any sick individual is more or less at the mercy
of the well peoile about him; if they insist on
certain things he has not the will-power to
resist. He 1s, therefore, being treated by lay
people not a physician.

Sanatoriums.— New  sanatoriums for the
treatment of tuberculosis are springing up al-
most every month. They are opening their
doors as a result of private ente?rise or bene-
faction or of a municipal crusade against the
disease. .They serve a three-fold purpose: (1)
they gather in consumptives from large centres
of population, and so prevent them from acting
as a tocus of contagion; (2) they instruct the
patient how to take care of himself so that he
1s not a menace to others even when he returns
home; 53) they demand a discipline which, if
followed out, will in a favorable case cure.
As a rule patients do better in sanatoriums than
at home. There aré a number of satisfactory
sanatoriums throughout the United States, es-
pecially in the Northeast and Southwest
quadrants.

Prevention in Cases of Chronic Tuber-
culosis of the Lungs.— The contagion is con-
tained in the matter given off from a tuber-
culous sore. Therefore, in a case of tubercu-
losis of the lungs it is only necessary to destroy-
the sputum to prevent contagion to others. The
patient should expectorate only into receptacles
where the sputum can be properly handled with-
out coming in contact with other things. He
should never expectorate into rags or hand-
kerchiefs, but should limit himself to spit-cup
and paper -napkins. The spit-cup should be
made of paper so that it may be burned, or if
of china should contain an antiseptic or ger-

micide. Ordinary lye will suffice. The cup
should be boiled daily. When coughing, the
patient should hold a paper napkin before his

mouth, There should be no question of any-
one sleeping with the patient. Children are
especially susceptible; hence, when the parents
are tuberculous, extra care must be exercised.
The sick room should be uncarpeted, have no
curtains or hangings and contain only the bed,
a table, washstand and the necessary two or
three chairs. Window shades are permissible.
The room should be as open to the sunlight as
gossible in order to keep up constant disin-
ection. The patient, however, should not be
in the sun. The eating utensils (knives, forks,
spoons, cups, saucers, plates and glasses) should
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be separate and should be boiled after use.
Food of any kind left over should be burned;
it must not be given to others, or even to the
domestic animals, the cow, dog, pig or cat. The
patient’s soiled clothes should be handled as
little as possible. When a change of clothes,
sheets, pillow-cases, wearing apparel takes place,
the soiled pieces should be rolled up in a clean
sheet and boiled without unrolling. The¥ may
then be washed in the usual manner. If the
patient is walking about the house, every room
that he occupies should be as open as possible.
He should not be allowed to make the dining-
room or the kitchen his living-room. Nobody
should leave the patient's room without washing
the hands immediately. Children should not be
allowed in the sick-room. If the patient dies,
the bed and furniture should be taken outside
and washed. Bureau drawers should be
scrubbed. The mattress should be sent to a
steam-cleaning establishment, or at least the
stains on it washed with soap and water. Fol-
lowing this the mattress and furniture should
be exposed to the sunlight for at least three or
four days. The floor and woodwork of the
room should be scrubbed and the room opened
as much as possible to the air and sunlight for a
weck. A good working rule for all infectious
diseases-is that everything which has come in
contact with the patient should be burned or
boiled; if neither is feasible, it should be thor-
oughly scrubbed and exposed to the sunlight.
Campaign against Tuberculosis.— This is
one -of the most important public health issues
of the day, and through it we expect the eradi-
cation of the disease, During the last 40 years
the death rate of tuberculosis has fallen S0 per
cent, due, at least, partly to the public health
efforts against it. The prospect is sufficiently
bright that every State, municipality and indi-
vidual should be interested. Every municipality
should have hospitals for early and advanced
cases, dispensaries for the treatment of the
poor, an anti-tuberculosis society for the edu-
cation of the public and open-air schools for
tuberculous children. Anti-spitting laws should
be made and enforced. Tuberculosis should be
* on the list of notifiable diseases. Tuberculosis
in cattle should -be under administrative control.
The individual .can aid by voluntary work in
connection with a hospital or dispensary, by
membership in the anti-tuberculosis society or
by donation of funds for the work.
Bibliograghy.— For scientific treatment of
the subject, the following writings may be con-
sulted: Laennec, ‘Diseases of the Chest?
(1823) ; Walshe, ‘Diseases of the Lungs’
(1860) ; Koch, ‘Die Ztiologie der Tuberkulose’
(in ‘Berliner Klinische Wochenschrift,” No. 15,
1882); and ‘Weitere Mittheilungen itber der
Tuberkulose?> (in ‘Deutsche Medizinische Wo-
chenschrift,” 1891) ; and ‘Ueber bakteriologische
Forschun%\:i (‘Verhandlungen des X. Interna-
tionalen edizinischen Congress,” Berlin, 4
Aug. 1890) ; and ‘Relation of Human and Bo-
vine Tuberculosis> (in ‘Sixth International
Congress on Tuberculosis,” Vol. 1V, % 645,
1908) ; Smith, ‘A Comparative Study of Bovine
Tubercle Bacilli and of Human Bacilli from
Sputum’ (in Journal of Experimental Meds-
cwne, 1898, I11, p. 451); Cornet, ‘Verbreitung
der Tuberkelbacillen ausserhalb des Korpers’
(in ‘Zeitschrift fiir Hygiene,” 1888, Vol. V);
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Flick, ‘A Review of the Cases of Tuberculosis
which Terminated in Death in the Fifth Ward
of Philadelphia, during the Year 1888’ (in
Proceedings of the County Medical Association,
May 1889) ; Trudeau, “The Therapeutic Use of
Tuberculin Combined with Sanatorium Treat-
ment of Tuberculosis’ (in Transactions of the
Second Annual Meeting of the National Asso-
ciation for the Study and Prevention of Tuber-
culosis, 1906) ; Hamman and Wolman, ¢Tuber-
culin 1n Diagnosis and Treatment> (1912);
Norris and Landis, ‘Diseases of the Chest’
(1917) ; Fishberg, ‘Pulmonary Tuberculosis’
(1916) ; Lord, ¢Diseases of the Bronchi, Lungs
and Pleura’ (1915); Potteng;r. ¢Clinical Tu-
berculosis’> (1917) ; Brown, ¢‘Symptoms, Diag-
nosis, Prophylaxis and Treatment of Tuber-
culosis? (in ‘Osler's Modern Medicine,?> 1913) ;
Bushnell, ‘Manifest Pulmonary Tuberculosis
(in Milstary Swurgeom, April l?'918); Barjon,
(Radio-Diagnosis of Isleuro-Pulmonary Affec-
tions’ (tr. by Honeii, 1918) ; Dunham, ‘Manual

“of the Roentgenological Examination of the

Chest’> (in American Review of Tuberculosis,
November 1918) ; Walsh, ‘Tuberculosis Work
in Europe’ (in Bulletin Johns Hopkins Hos-
pital, 1906), and ¢ Folli{of Sending Tuberculous
Patients away from Medical Supervision> (in
Journal of the American Medical Association,
3 June 1911), and ‘Pregnancy in Cases of Tu-
berculosis of the Lungs’> (in American Journal
of Obstetrics, LXXVII, 1918) ; Walsh, Wood
and Thompson, ‘X-ray Study of Advanced
Tuberculosis of the Lungs with Autopsies —
The Degrees of Density of General Hospital
No. 17> (in Transactions National Tuberculosis
Association, 1919) ; Crowell, ‘Tuberculosis Dis-
Eensary Method and Procedure’ (1916); ¢Tu-
erculosis Directory of Institutions and Asso-
ciations in the United States> (published by
the National Tuberculosis Association).

In general it may be stated that the more
the patient learns about tuberculosis the more
he will understand the reasons for the direc-
tions of the physician and the more likely he
is to carry them out. Every patient who can
afford it, therefore, should join the National
Tuberculosis Association (381 Fourth avenue,
New York City), in order to receive the litera-
ture accompanying membership. In addition
the following popular works are recommended:
Flick, ‘Crusade against Tuberculosis. Consump-
tion a Curable and Preventable Disease. What
a Layman should Know about it> (1903);
Knopf, ‘Pulmonary Tuberculosis: Its Modern
Prophylaxis and the Treatment in Special In-
stitutions and at Home’> (1899) ; Brown, ‘Rules
for Recovery from Pulmonary Tuberculosis’
(1916) ; Krause, ‘Essays on Tuberculosis> (in
Journal of the Outdoor Life, 1918-19); Carring-
ton, ‘Fresh Air and How to Use It> (1912),
and (Living and Sleeping in the Open Air’
(1912) ; Minor, ‘Hints and Helps for Tu-
berculous Patients’ ; Walsh, Onset of Tubercu-
losis’> (in Journal of the Outdoor Life, Al t
1908), and ‘Occupations for the Arrested Tu-
berculous’ (in Spunk, August 1919); Natienal
Tuberculosis Association Standard Pamphlet,
‘What you should know about Consumption’
(1916) ; Otis, ‘Tuberculosis, Its Cause, Cure and
Prevention’ (1918); King, ¢The .ﬁattle with
Tuberculosis and How to Win it> (1917);
French, ‘Home Care of Consumptives’ (1916) ;
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Galbreath, ‘T. B. Playir;_f the Lone Game of
Consumption’> (1915); Hawes, ‘ansumguon,
What it is and what to do about it> (1 1(&;
(Nostrums and Quackery’ (published by the
American Medical Association Press, 1912).
Josepn WALsH, A.M., M.D.,
Medical Director, White Haven Sanatorium for

Tuberculosis; formerly Commanding Officer

United States Army General Hospital No, 1/

(for Tuberculosss).

TUBERCULOSIS, in cattle. See RINDER-
PEST.

TUBEROSE, ti'bé-ros or tub'roz, an am-
aryllidaceous garden-flower (Polianthes tube-
rosa). The funnel-shaped perianth, an incurved
tube, with somewhat rose-like lobes, often
doubled in cultivation, has causéd a misunder-
standing as to the name, which properly refers
to tuberous roots, but is generally pronounced
as if it were “tube-rose® The flowers are
creamy-white, waxen and brittle in texture, do
not fade quickly, and are extremely fragraat,
especially toward night. They are borne in a
raceme at the top of a slender stem, from two
to three feet tall. This stalk springs from a
tuft of linear leaves, and is sheathed with the
bases of others. The tube-rose is raised from
bulbs, which are not hardy in the northern, but
are grown for the trade very successfully in
the southern, United States.

TUBES, Metal. See P1pE, MANUFACTURE

TUBES, Pneumatic.
TuBEs.

TUBES OF FORCE, imaginary tubular
spaces in a field of force, and especially in a
field of electric or magnetic force, whose
bounding surfaces may be regarded as made up
of lines of force. At any point in the surface
of such a tube, the resultant force has a direc-
tion that is tangent to the tube. The concep-
tion is due to' Faraday, and is very useful in
forming a mental imaxe of the phvsical state
of a field of force. tube of force cannot
have a free end in any finite region of space.
The tube must either return into itself, or pass
off to an infinite distance, or tgrminate upon a
mass of matter. The total number of lines of
force included within a given tube of force is
constant throughout the entire length of the
tube; and hence it follows that the total force
at all sections of the tube is the same; the in-
tensity of a force varyingI inversely as the
cross-section of the tube. In the case of an
isolated electrified sphere, the tubes of electric
force are radial cones, which converge, in ex-
ternal space, toward the centre of the sphere,
but which terminate upon its surface. Also
called “Tubes of Induction® See ELectriCITY;
MAGNETISM ; INDUCTION.

TUBIGON, too-bé'gon, Philippines,zgueblo,
province of Bohol ; on the west coast; 24 miles
northeast of Tagﬁilaran.. It is on the coast
highway. Pop. 15,860.

TUBINGEN, ti'bi —égLaGermany a town
in Wiirtemberg, on the Neckar, 16 miles south
of Stuttgart. The town stands in the midst of
diversified scenery and is the seat of a national
university. New buildings have been erected
in connection with this flourishing institution,
comprising _various medical and physioloigica]
institutes. The university was founded in 1477.

OF
See PNEUMATIC

‘of the

127

The library contains 250,000 volumes. There
are a botanical garden and fine scientific
museums and collections, and an observatory.
Names of celebrities connected with the univer-
sity are Melanchthon, Reuchlin and Baur.
There is trade in agricultural produce, wine and
fruits. Its chief history is connected with the
iigo}fb.ears’ War and the Reformation. Pop.

TUBINGEN SCHOOL, a name given to
two separate and very different schools of
philosophy, because their founders were con-
nected with the famous University of Tiibingen.
The old school of ‘[iibingen was orthodox,
Gottlob Christian Storr, its founder (1746~
1805), professor of philosophy at Tiibingen in
1775, and professor of theology two years later,
accepted without reserve the divine authority
Scriptures, and defended miracles.
Storr severely criticized Kant's book: ¢Religion
Within the Limits of Pure Reason,” and he
set forth his own system in a work called
¢Theory of Christian Doctrine Drawn from the
Scriptures.”  The later or modern school is
that of Ferdinand Christian Baur (1792-1860),
also professor of theology at Tiibingen. Be-
sides attacking the authenticity of certain of the
Pauline epistles, he attempted to show that the
fourth Gospel was not genuine. He admitted
the morality of Christianity, but denied the
miracles attributed to Christ and his apostles.
Althou, Baur moderated his tone in later
years his teachings promoted the spread of
unbelief, and the ‘Life of Jesus’ by Strauss
(1832), which attempted to show the Gospel to
be a philosophic myth, was the outcome in a
large degree of the critical studies of Baur. In
1915 there were 2,056 students and 128 in-
structors, but before the war the student body
was much larger. Consult Pfleiderer, Otto,
(Development of Theology in Germany since
Kant’> (London 1890) ; Nash, H. S., ‘The His-
tory of the Hi%her Criticism of the New Testa-
ment’> (New York 1906) ; Moore, E. C,, ‘Out-
line of the History of Christian Thought since
Kant> (1912).

_TUBMAN, Harriet, negro abolitionist and
ghllanthr%nst: b. in slavery about 1815; d. Au-

urn, N. Y., 10 March 1913. She escaped from
her master’s plantation in Maryland when
about 25'years of age, visited Garrison Brown
and other Abolitionists and became an active
romoter of the “underground railway® She
rst rescued her parents and during the two
decades before the Civil War made repeated
journeys to the South and brought a total of
400 or more of her race to the North and into
Canada. During the war .she served with the
Massachusetts troops as a scout and guided
Colonel Montgomery in his memorable expedi-
tion into South Carolina: By the friendly help
of Secretary Seward she was able to make her
home in Auburn, N. Y, after the war, and
there soon became engaged in philanthropic
service in behalf of the poor and aged of her
people. Her efforts led to the Foundation of
the Harriet Tubman Home for Indigent Aged
Negroes, to which she gave personal oversight
until 1 She marrieg in the South in early
life a man named Tubman, who died, and
later married Nelson Davis.

TUBUAI, too-boo-i, or AUSTRAL IS-
LANDS, Pofynesia, a group of islands belong-
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ing to France, and situated in the Pacific
Ocean south of the Society Islands. Combined
area, 111 square miles. They are fertile and
produce tobacco, bananas and arrow-root. The
population is estimated at 2,000, mostly native
Polynesians.

TUBULAR BRIDGE. See BrinGe.

TUBURAN, too-boo’rin, Philippines, pueb-
lo, province of Cebu; on the west coast, on
Tafion Strait, 30 miles northwest of Cebu. It
is on the west coast highway, and is a place
of considerable importance. Pop. 12,570.

TUCKAHOE, an Indian generic name, ap-
plied by the eastern Algonquins to all round-
ish roots. Specifically, it was the name of
several Indian foods, as of the golden-club
(Orontium aquaticum), and the arrow-arum
Peltandra undulata), both havin
eshy rootstocks, acrid when fresh, but ren-
dered edible by cooking, and abounding in
starch. Another tuckahoe was a subterranean
fungus (Dachyma cocos), found very gen-
erally throughout the Southern States in light,
loamy soils and growing on old roots, either
as a saprophyte or a parasite. In form, size
and cortex, it is not unlike a cocoanut, and is
white and apparently structureless within, moist
and yielding when first dug up, but becomes
dry and cracked internally soon afterward. It
is also called Indian-bread, Indian-head or In-
dian loaf, but is without starch, composed
largely of pectose, is tasteless and insoluble in
water.

TUCKAUBATCHEE, Battle of, in the
War of 1812, On 18 Jan. 1814, after the battle
of Autossee (q.v.), General Floyd left Fort
Mitchell on the Chattahoochee and marched
toward Tuckaubatchce, 40 miles south of
Emuckfaw. His army consisted of 1,700 men,
including 400 friendly Indians, while opposed
to him were not more than 2,000 poorly armed
warriors. By 27 January he had erected a
fortified camp on Calibee Creek seven or eight
miles south of Tuckaubatchee and there was
unexpectedly attacked by the Indians, who
drove in the sentinels and engaged in a fierce
conflict within the lines. But the attack was
finally repulsed with a loss to the Indians of
37 dead and many wounded while Floyd's loss
was 22 killed and 147 wounded. The militia,
having had enough Indian fighting, insisted on
returning home, wherefore Floyd abandoned all
his fortified posts and on 1 February reached
the Chattahoochee. Consult Adams, (The
United States” (Vol. VII, pp. 249-250) ; ‘Ameri-
can State Papers, Indian Affairs> (Vol. I,

. 858) ; Brackenridge, H. M., ‘History of the

te War> (pp. 193-194).

TUCKER, tiik'ér, Abraham, English phi-
losopher: b. London, 2 Sept. 1705; d. Beck-
worth, Surrey, 20 Nov. 1774. He studied at
Oxford, and later at the Inner Temple in
preparation for the bar; but upon the death
of his father he retired to his estate near
Dorking. In 1754 he began to write his philo-
sophical works, and nine years later published
his first treatise, ‘Free Will.> The first four
of the seven volumes of his most celebrated
work, (The Light of Nature Pursued,’ was
published in 1768, and the last three posthu-
mously.

deep and.
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TUCKER, Benjamin Ricketson, American
anarchist: b. near New Bedford, Mass., 18%4.
He was educated at the Massachusetts Insti-
tute of Technology and in 1877 founded the
Radical Review which was short lived. He
then founded the journal called Liberty which
in 1881 became one of the leading anarchist
papers. Besides translations from leading an-
archist writers he published State Socialism
and Anarchism’> (1899).

TUCKER, Charlotte Maria (‘A. L. O.E.?
that is, A Lady of England), English ju-
venile writer: b. Barnet, Hertfordshire, 8 May
1821; d. Amritsar, India, 2 Dec. 1893. She be-
Fan her literary career in 1852 with the pub-
ication of ¢Claremont Tales> and subsequently
published more than 50 books besides numer-
ous short stories. In 1875 she went to India
where she engaged in missionary work until
her death. Her books are chiefly of an alle-
gorical character and are strongly religious in
tone. The proceeds from their sale she de
voted principally to her missionary work
Among them are ‘Wings and Stings’ (1853);

(Old Friends with New Faces’ (1858); ¢The
Lost Jewel> (1868); ‘Fairy Frisket> (1874);
(Pride and His Prisoners’ (1882); ¢Driven

Into Exile’ (1887); ‘Harold’s Bride’ (1888),
etc.

TUCKER, George, American author:
b. Bermuda, 1775; d. Sherweod, Ala., 10 April
1861. After graduation at William and Mary
College in 1797 he began the practice of law
at Lynchburg, Va,, and was a member of the
State legislature for several years. He became
representative in Congress (1819-25), and from
that time on was professor of philosophy and
ﬁ)lmcal economy in the University of Virginia.

e wrote much, including ‘A History of the
United States.?

. TUCKER, Henry Saint George, American
jurist: b. Williamsburg, Va, 29 Dec. 1780;
d. Winchester, Va., 20 Aug. 1848. After his
education at William and Mary College he
studied law at Winchester (1802) and served
as a private in the War of 1812. He was rep-
resentative in Congress (1815-19), chancellor
of the fourth judicial district (1824-31), judge
of the Court of Appeals (1831-41) and professor
of law at the University of Virginia (¥844—45).
He declined the appointment as United States
Attorney-General by President Jackson. He
published ‘Lectures on Natural Law and Gov-
ernment’ (1844).

TUCKER, Henry Saint George, American
lawyer and scholar: b. Winchester, Va., 1853.
He received his education at Washington and
Lee University, and practised law at Staunton.
He sat in the House of Representatives for
eight years, and in 1897 succeeded his father,
J. R, Tucker, as professor of constitutional
and international law at Washington and Lee.
Later he was a dean at what is now George
Washington University. He served a year as
president of the American Bar Association
(1904-05), a post held.by his father in 1892-93.
He wrote ‘Tucker on the Constitution’® (1899);
(Limitations on the Treaty-Making Power’
(1915) ; ‘Woman Suffrage by Constitutional
Amendment’> (1916).

TUCKER, John Randolph, American naval
officer: b. Afcxandria, Va, 31 Jan. 1812; d.
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Petersburg, Va., 12 June 1883. He joined the
navy in 1826, and during the Mexican War took
part in several operations. He resigned in
éprifl dleSél and becamtakie a commantger in the
oniederate navy, ng part in the (o
ments in Hampton Roads, including the conaict
between the Monstor and the Merrimac. He
was_prominent in the engagement at Drewry’s
Bluff, and was soon after promoted captain and
sent to Charleston, S. C., to command the nav:
forces. After the fall of that city he went to
Virginia and organized the naval bri%ade, which
he commanded until the retreat of the Con-
federate army from Richmond. He received
a commission as rear-admiral in the Peruvian
navy in 1866 and directed the combined squad-
rons of Peru and Chile in their war with Spain.
Being made president of the Peruvian hydro-
graphic commission, he instituted explorations
and surveys of the head waters of the Amazon.

TUCKER, Josi English clergyman:
b. Laugharne, Wales, 1711; d. Gloucester, Eng-
land, 4 Nov. 1799. e was graduated at Ox-
ford, was ordained and ag ointed curate at
Saint Stephens, Bristol (1737) and made rector
in . He became dean of Gloucester in
1758. He was noted for his views on the rela-
tions of the American colonies to the mother
country, holding that separation would be no
loss to the latter. His pamphlets on political
econotng anticipated some of the views of
Adam Smith (q.v.). Among his notable utter-
ances were ‘The Elements of Commerce. and
Theory of Taxes” (Bristol 1753) and ‘Reflec-
tions on Present Matters of Dispute between
Great Britain and Ireland”> (1775). Consult

f.‘.glg;l)c, W. E, “Josiah Tucker> (New York
TUCKER, Nathaniel Beverley, (I),’

usually known as Beverl:l\(rt’l‘ucker lawyer an
son of Saint George Tucker: b. Williamsburg.
Va., 6 Sept. 1784; d. Winchester, Va., 26 Aug.
1851. He was graduated from William and
Mary College, Virginia, in 1801, studied law
and practised in Vxll:flma until his removal to
Missouri in 1815. ere he was circuit jud
until his return to Virginia in 1830, In 1
he became professor of law at William and
Mary College and served until his death, 17
geats later. He was a prolific writer and has
een pronounced the ablest man with his pen
of that day in Virginia. Besides many political
and miscellaneous essays published in magazines
and periodicals, he wrote ¢The Partisan
Leader: a Tale of the Future’> (1836) ; ‘Geor,
Balcombe,> a novel (1836) ; ‘Discourse on the
Importance of Study of Political Science as a
Branch of Academic Education in the United
States’ (1840) ; ‘Discourse on the Dangers that
Threaten the Free Institutions of the United
States’> (1841); ‘Lectures intended to Prepare
the Student for the Study of the Constitution
of the United States> (1845); <Principles of
Pleading’ . (1846) ; and an unfinished life of
John Randolph, his half-brother. (The Par-
tisan Leader,> a prophecy of Civil War between
North and South, was reprinted in 1861 by the
Republicans under the title ‘A Key to the Dis-
union
that the Southern leaders
ning secession and war.
TUCKER, St. George, American lawyer:
b. Port Royal, Bermuda, 10 July 1752; d
voL. 27—9
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Edgewood, Va., 10 Nov. 1827. He came to
Virginia in 1771 as a student at William and
Mary College, studied law, was admitted to the
bar in 1774, and to practice in the general
court the following year. He became interested
at once in the revolting colonies and in 1781
was commissioned major in the er%mia forces.
He was wounded at the battle of Guilford Court-
house and was promoted lieutenant-colonel.
He became a delegate to the Annapolis Con-
vention (1786) and professor of law in William
and Mary College (1790-1804), after which he
sat on the bench as judge for 37 years. He was
the author of several poems and dissertations
on topics of the day and an annotated edition
of Blackstone,

TUCKER, Samuel, American naval officer:
b. Marblehead, Mass., 1 Nov. 1747; d. Bremen,
Me., 10 March 1833 He ran away to sea in
boyhood, in 1768 commanded a merchant vessel

vg}ying between Boston and London, and on 17

ay 1776 became a captain in the American
navy. He settled at Bristol, Me,, in 1792, aad
in 1812 captured a British vessel off the Maine
Coast. He was a member of the Massachusetts
legislature (1814-18), was one of the framers of
the constitution of the new State of Maine
81819) and sat in the Maine legislature 1820-21.

onsult Sheppard, ¢Life of Commodore
Tucker> (1868).

. TUCKER, Thomas George, Australian
critic and historian: b. Burnham, England, 29
March 1859. On graduation from Cambridge
University he became professor of classical and
comggsrauve philology at Melbourne Universjltiy
in 1885. He is the author of many critical edi-
tions of Greek works. Among his other publi-
cations are ‘Things Worth Thinking About’
(1890) ; ‘Life in Ancient Athens’; ‘Life in the
Roman World of Nero and Saint Paul’ ; ¢Intro-
duction to the Natural History of Language.’

TUCKER, William Jewett, American col-
lege president: b. Griswold, Conn. 13 ]J uly
1839, He was graduated at Dartmouth College
in 1861, and after completing the course at An-
dover 'l‘heolog;cal Seminary, was ordained to
the Congregational ministry in 1867, and in-
stalled as pastor of the Franklin Street Church,
Manchester, N. H. In 1875 he became pastor
of the Madison Square Presbyterian Church,
New York. From 1880-93 he was Bartlett pro-
fessor of homiletics at Andover, and from f893
till his resignation in 1909 he was president of
Dartmouth College. He is now president emer-
itus. His administration was marked by the
enlar%ement and diversification of the curricu-
lum, by the consolidation of the Chandler Sci-
entific School with the College, and by the es-
tablishment of the Amos Tuck School of Ad-
ministration and Finance. The growth of the
college in numbers and resources during his
administration changed its relative place among
New England colleges. He has been Phi Beta
Kappa orator at Harvard, Lyman Beecher: lec-
turer at Yale, Morse lecturer at Union Semi-
nary, New .York, and lecturer at the Lowell
Institute, Boston. He assisted in founding and
editing the Andover Review, and established
the Andover House in Boston, a social settle-
ment, now known as the South End House.
His published works include ‘From Liberty to
Unity> (1892); ‘The Making and the Unmak-
ing of the Preacher’ (1899); ¢Public-Minded-
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ness’> (1910) ; {Personal Power> (1910); ¢The
Function of the Church in Modern Society’
(1911). Since his retirement, on account of
impaired health, in 1909, he has taken part in
the discussion of public questions, chiefly
through articles in the Atlantic Monthly.
Among these are ‘The New Reservation of
Time> (Academic Pensions), (The Progress of
the Social Conscience,” ¢The Goal of Equality,”
¢The Ethical Challenge of the War,> (The
Crux of the Peace Problem.’

TUCKERMAN, tiik'ér-man, Bayard, Amer-
ican author: b. New York, 2 July 1855. He
was graduated at Harvard in 1878, studied in
Europe, and devoted himself to writing upon
literary and historical subjects. He has also
been lecturer on English literature at Princeton.
His works include ‘History of English Prose
Fiction’> (1882); ‘Life of General Lafayette’
1889) ; ¢Diary of Philip Hone> (1889); ‘Peter
tuyvesant’ (1893); (William Jay and the
Abolition of Slavery’ (1893); and ‘Philip
Schuyler, Major-General in the American
Revolution.?

TUCKERMAN, Edward, American bot-
anist: b. Boston, % Dec. 1817; d. Amherst,
Mass., 15 March 1886. He was graduated at
Union College in 1837, and at the Harvard Law
School- in 1839. After a period of study in
Europe he pursued another course at Harvard
and later graduated from the Divinity School
there. In 1854 he formed a connection with
the faculty at Amherst College which lasted till
the end of his life. In his earlier years his
subject was history, but in 1858 he was trans-
ferred to the chair of botany, though he con-
tinued as a lecturer on history until 1873. He
was the foremost authority in the United States
on the subject of lichens. Tuckerman’s Glen
in the White Mountains was named in his
honor. His scientific publications include
{Genera Lichenum: An Arran?ement of the
North American Lichens> (1872); ‘A Cata-
logue of Plants growing without Cultivation
within Thirty iles of Amherst College’
(1875) ; and ‘A Synopsis of North American
Lichens, Part I’ (1882).

TUCKERMAN, Henry Theodore, Ameri-
can author and critic: b. Boston, 20 April 1813;
d. New York, 17 Dec. 1871. He contributed
very largely to periodicals, and his writings
were at intervals collected. He was best in-
formed on topics of art, and his ‘Book of the
Artists” is yet valuable for reference. His
works include ¢(The Italian Sketch Book’
(1835) ; ¢Isabel; or, Sicily? 1&1839 ; ‘Rambles
and Reveries> (1841); ¢Thoughts on the
Poets’> (1846) ; ¢Artist Life> (1847); ¢Charac-
teristics of Literature’> (1849-51); ¢The Opti-
mist> (1850); ‘Poems’ (1851); (Memorial of
Horatio Greenough’> (1853); ¢Bibliographical
Essays> (1857); ¢Art in America’ (1858);
(The Book of the Artists’® (1867); ¢The Col-
lector: Essays’> (1868). He edited with Wil-
liam Smith ‘A Smaller History of English and
American Literature’ (1870). Consult the ad-
dresses by Duyckwick (1872) and Bellows
(18725.

TUCKERMAN, Josegh, American clergy-
man _and philanthropist: b. Boston, Mass., 18

; d. Havana, Cuba, 20 April 1840. He
nduated at Harvard in 1798 and was
7 Unitarian minister in 1801, with a

TUCKERMAN — TUCSON

charge at Chelsea, Mass. He there organized
the first Seaman’s Friend Society. In 1826 he
removed to Boston where he successfully took
charge of a large organization for co-operative
charity. Going abroad, he assisted in the for-
mation of similar work and his plans became
a model in France. He was the author of
several philanthropic publications. A memoir
of his life was wntten by Channing in 1841,

TUCSON (from the pima styuk-son, “black
or dark base,”® in allusion to a stratum in a
mountain to the westward), Ariz, city,
county-seat of Pima County, on the Santa Cruz
River and the Southern Pacific, the El Paso
and Southwestern, and other railroads, about
120 miles southeast of Phcenix and 150 miles
from the Gulf of California, lat. 32° 14';
long. 110° 54. Tucson is the largest city
in the State of Arizona, and is a mining, agri-
cultural and stock-raising region, and also gains
great importance as a resort for those affhcted
with pulmonary ailments. Its altitude is 2,390
feet, and owing to the dryness of the climate
(the precipitation averaging less than 11 inches
per annum) the summer heat is not oppressive,
although the temperature frequently rises above
100°, while the climate in winter is delightful.
The modern part of the city is well-built and
paved and has numerous attractive residences,
church edifices, gublic buildings, hotels and
business houses; but the older part of the city
bears the appearance of a typical adobe Mexican
town of the 17th century The chief industrial
establishments are the shops of the Southern
Pacific Railroad, but there are also flour mills,
a fibre factory, ice factory, foundry, brick and
tile plant, and lumber and stock yards. The
Chamber of Commerce enumerates 35 establish-
ments, employing 1,200 wage-earners and 125
salaried em 8&)&% and having invested a capi-
tal of $2,500,000. Wage-earners receive $1,279-
000, and office employees $187,500. It has six
excellent banks and two good daily newspapers.
It is the seat of a Roman Catholic arch-
bishopric, with a cathedral, and also of the
University of Arizona (q.v.); it has a good
public school system, several sectarian schools,
a Presbyterian boarding school for Indians,
and a library housed in a building erected by
Andrew Carnegie at a cost of $25,000. Tucson
contains a number of churches of various de-
nominations, a Roman Catholic hospital and
numerous tuberculosis sanatoria. A Desert
Botanical Laboratory has recently been estab-
lished in the vicinity under the auspices of the
Carnegie Institution of Washington.

When first known to history Tucson was a
rancheria of mixed Papago, Pima and Sobai-
%uri Indians, the missionary at San Xavier del

ac, nine miles down the Rio Santa Cruz, be-
ginning to visit it for the purpose of converting
the natives in 1763. In 1776 the Spanish pre-
sidio at Tubac was removed to Tucson, when
it became known as the Presidio de $an Augus-
tin de] Tuguison. In the early days the sur-
rounding country was overrun and its inhabit-
ants harassed by the Apaches. In September
1848 its population was 760; before the close

-of the year it was considerably augmented by

refugees ftom Tubac and Tucumcari, who had
been driven out by the Apaches, but by 1852
the number of inhahjtants had dwindled to 300
or 400, Being within the limits of Gadsden
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Purchase (q.v.), Tucson was garrisoned in
1856 by the First dragoons, and on August 29
of that year a convention was held to take
measures for a territorial organization of
Arizona. From February to May 1862, the city
was occupied by Confederate troops, in 1867
the capital was changed from Prescott to Tuc-
son, where it remained until 1877, when it was
transferred back to Prescott. (§ee ARIZONA).
The city was incorporated in 1877 and rein-
corporated in 1883, and adopted a new form of
government with a manager in 1915. Pop.
27,553.

TUCUMAN, too-koo-min’, Argentina, the
capital of the province of Tucuman, in the
northern part of the country, situated near the
eastern base of the Andes, on the river Tala,
300 miles northwest of Cordoba. It has a
delightful climate, is surrounded by orange
groves and sugar plantations, and has a uni-
versity, a fine cathedral, a large hospital, li-
braries and a theatre, excellent banking facilities
and good newspapers. * The chief industrial es-
tablishments are sugar. factories, distilleries and
tanneries. It is an old city, founded by the
Spanish in 1565. During recent years it has
grown very rapidly, becoming a centre for sev-
eral railroad lines to Santa Fé, Rosario, Buenos
Aires, Cérdoba and Salta, and is the principal
trade centre of northern Argentina. The area
of the province is 10,422 square miles, the popu-
lation about 333,000; of the city 100,080..

TUCUMCARI, N. Mex., city and county-
seat of Quay County, on the ghicago, Rock
Island and Pacific and the El Paso and South
Western railroads, about 350 miles southwest of
Denver. It has a government experiment farm
and a city library and is a distribating point
for coal. It is interested in cattle raising, wheat
and corn growing and the manufacture of sisal.
Pop. about 3,000.

TUDOR, tii'dor, one of the royal families
of England, having a representative on the
throne from 1485 to 1603. The line began
with Henry Tudor, Earl of Richmond, the
grandson of Sir Owen Tudor, a Welsh knight
of distinction, who, after the battle of Bosworth
Field, was proclaimed kingj with the title of
Henry VII (q.v.), from him the crown de-
scended to his son, Henry VIII, whose son,
Edward VI (q.v.), succeeded, and after him
bis two sisters, Mary (q.v.) and Elizabeth
(q.v.). See also GREAT BrrtaIN — THE REeroR-
MATION IN ENGLAND.

TUDOR, William, American author:
b. Boston, 28 Jan. 1779; d. Rio Janeiro, Brazil,
9 March 1830. He was graduated from Har-
vard in 1796 and entered the counting-room of
ohn Codman, in whose employ he visited Paris.

e afterward made a tour to Italy and the
Continent, and on his return engaged in found-
ing the “Anthology Club” 1In 1815 the first
number of the North American Review ap-
peared under his cditorship, and three-fourths
of the first four volumes were written by him.
In 1819 he published ‘Letters on the Eastern
States,” in 1821 ‘Miscellanies’ and in 1823 ‘Life
of James Otis.> In 1823 he was appointed Amer-
ican consul at Lima, and in 1828 made chargé-
d’affaires at Rio Janeiro, where he wrote a
work published anonix_'lmously under the title
¢Gebel Teir> (1829). He was one of the found-
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ers of the Boston Athenzum, and to him the
country is indebted for the first suggestion of
Bunker Hill monument.

. TUDOR ARCHITECTURE, late Perpen-
dicular work in England. There are three phases
of this style of architecture: (1) The Early
Tudor, from the reign of Edward TV to Henry
VII, inclusive, Of this style there are no per-
fect buildings and only few traces remaining.
The Palace of Shene, built by Henry VII, has
totally disappeared; but, according to the Sur-
vey of 1649, it abounded with bay windows of
capricious design, with rectangular and semi-
circular projections, and was adorned with many
octagonal towers, surmounted with bulbous
cupolas of the same plan, having their angles
enriched with crockets. (Ze/ Tudor, in vogue
during the reign of ch?;, II1I. The plan of

is period was quad-
rangular, comprising an inner and base court,
between which stood the gate house. On the
side of the inner court facing the entrance were
the great chamber, or room of assembly, the-
hall, the chapel, the gallery for amusements, on
an upper story, running the whole length of the
principal side of the quadrangle, and the sum-
mer and winter parlors. The materials were
either brick or stone, sometimes both combined.
Molded brickwork and terra-cotta were also
employed for decorative purposes. Among the
more striking peculiarities were the gate houses,
the numerous turrets and ornamental chimneys,
the large and beautiful bay and oriel windows,
hammer beam roofs and paneled wainscoting
round the apartments. (3) Late Tudor, or
Elizabethan, as seen in many country houses.

TUESDAY, the third day of the week, so
called from the Anglo-Saxon god of war, Tiu,
or Tiw. See Tyr :

TUFA, a name applied to the cellular de-
posits from mineral springs. These are either
silicious or calcareous. The former are classi-
fied under silicious sinter, the latter are called
calc tufa or calc sinter. Calc tufa is a cellular
variety of calcite in which the mineral matter
has been deposited from the waters of springs
around nuclei of leaves, twigs, mosses, etc.
Many older writers extended the term to in-
clude “tuff,» a usage not sanctioned at present.

TUFF, a name properly applied only to
finely divided particles ejccted from volcanoes
by explosive eruptions, and only so called after
partial or complete compacting. The most no-
table illustration is the volcanic ash which
buried Pompeii. The term is not to be con-
fused with “tufa® (q.v.).

TUFTS, James Hayden, American edu-
cator: b. Monson, Mass., 9 July 1862. He was
raduated at Amherst in 1884 and at Yale jn
889 and took his Ph.D. at Freiburg in 1892.
He was instructor in mathematics in Amherst
(1885-87), in philosophy at the University of
Michigan (1889-91) and in 1900 became head of
the department. He also served as dean of
the Sanior College (1904 and 1907-08), Uni-
versity of Chicago. He is the author of various
monographs on philosophical subjects and be-
came editor of the International Journal of
Ethics (1914).
TUFTS COLLEGE, located at Tufts Col-
lege Station near Medford, Mass. It was
chartered in 1852 and first opened to students



188

in 1854; though established by members of
the Universalist Church, it is non-sectarian in its
policy and control. A notable feature of the
first curriculum of the college was the special
attention given to history; the policy has always
been most liberal, and the courses have been
constantly increased in number and broadened
in scope in response to the tendencies of the
modern educational development. Civil en-
gineering courses were begun as early as 1869;
and courses in other engineering departments
added later; the first professional school was
the Divinity School established in 1882; the
Medical School was added in 1893, and the
Dental College in 1899. All departments were
open to women in 1892. In 1910 Jackson Col-
lege for Women was opened as a department
of Tufts College. The college organization now

includes the following departments: (1) the.

School of Liberal Arts; (2) the Engineering
School; (3) Jackson College for Women; (4)
the Graduate School; (5) the Crane Theologi-
.cal School; (6) the two-year Pre-Medical
School; (7) the Medical School; (8) the Den-
tal School. The degrees conferred are A.B. and
B.S. in the School of Liberal Arts, Engineering
and Mecchanics, and A.M. for graduate work.
The courses leading to the degree of A.B. are
largely elective, requirements being by groups,
instead of by special subjects, and each group
except English and physical training including
electives; the science and engineering courses
are more specialized in character, and include
only a few electives. Shop work 1s included in
the engineering course. The Bromfield-Pearson
School is designed to furnish instruction for
those who are deficient in some of the studies
required for entrance to the engineering courses,
but fitted to pursue the college courses in cer-
tain subjects. The Crane Theological School
offers a four years’ course leading to the de-
gree of S.T.B.; in 1902 an arrangement was
made by which the A.B. course could be com-
bined with the theological course in such a way
that both degrees could be obtained in five
years. The Medical School offers a four years’
course leading to the degree of M.D.; the
Dental School confers the degree of doctor of
dental medicine at the satisfactory completion
of a four years’ course. These two schools
are located at Boston, occupying a large well-
equipped building completed in 1902. An ad-
ditional building for the Medical School was
completed in 1917.

There are 82 scholarships and four special
scholarships provided in the collegiate depart-
ment and 12 in the Crane Theological School.
The government of the college is vested in a
board of 30 trustees, 20 of whom are self-
perpetuating; to give the alumni as a body a
representation in the college administration, 10
of the trustees are elected by the alumni, two
each year for terms of five years. Alumni
members of the board of trustees have the same
power as the self-perpetuating members of the
board. On the college campus there are (1918)
21 buildings; these are Ballou Hall, the Bar-
num Museum (built and endowed by P. T.
Barnum), the Goddard Chapel, the Goddard
Gymnasium, the Eaton Library, Packard Hall
(occupied by the Crane Theological School),
the cﬁemical building, the Bromfield-Pearson
School (containing the engineering shops),

TUG-OF-WAR — TUILERIES

Robinson Hall, Miner Hall (occupied by Jack-
son College for Women) and Paige Hall, four
dormitories for men, East Hall, West Hall,
Dean Hall and Curtis Hall, five for women,
Metcalf Hall, Start House, Richardson House,
Gamma House and Knight House, and the
power house, The general library in 1918 con-
tained 74,000 volumes; in addition there are
several special libraries, including the Univer-
salist Historical Society collection (in Packard
Hall), 6,000 volumes; the library of natural
history (in the Barnum Museum), 2,500 vol-
umes; the Metcalf musical library (in the God-
dard Gymnasium), 1,600 volumes. The Medi-
cal and Dental schools also have libraries in
their building in Boston, and students in these
schools have access to the Boston Public Li-
brary. The productive funds in 1918 amounted
to $2,256,000; the students numbered 1,645; the
faculty numbered 255.

TUG-OF-WAR, a sport in which a number
of persons divide into two parties; a line is
marked out on the ground, and the two parties,
laying hold of either end of a stout rope, try
to drag each other across the line.

TUGBOAT, a small steam-vessel, having
very large engines of great horse power and
very little storage capacity, used for towing
large vessels in and out of harbors, and in
rivers and canals. More than 1,000 of these
are employed in New York Harbor alone and
are classed by boatmen under’ various names.
Tugs are also of great service in forcing a
channel through the ice; in rescue work if
there is a wreck or a ship on fire; in transport-
ing car floats for the railroad companies and
in towing great rafts of logs. :

TUGENDBUND, too'gént-boont (German
for “league of virtue”), a union ostensibly for
the promotion of educational and social re-
forms, which was organized in Prussia in 1808,
the real purpose being to free North Germany
from the intolerable yoke of Napoleon. The
Prussian government was apprehensive that the
Tugendbund might involve it in further diff-
culty with the French emperor, then virtually
master of Germany, and suppressed the move-
ment in 1809.

TUGUEGARAO, too-gi-gi-ri’s, Philip-
pines, pueblo, capital of the province of Caga-
yan, Luzon, within a few miles of the Grande de
Cagayin River, 215 miles north of Manila
It i1s on the main highway to Manila and is the
centre of fertile agricultural region. It is
well built, ilgany of the houses being of stone;
it has a larXe public square, a church, court-
house and town-hall. Pop. 16,820.

TUILERIKS, twé'lé-riz  (Fr. twél-rg
“tile-works,® which originally
occupied the sitk), previous to 1871 the royal
and imperial palgce at Paris, situated almost
in the centre of)the city on the north bank
of the Seine. It wias founded in 1564 by Cathe-
rine de Médici, Yife of Henry II. Later
monarchs extended it and altered the plans,
until it became a 1}rge, complex structure, but
with little architecti\ral interest. It was stormed
and sacked by the §Paris mob in each of the
revolutions, but wads restored, and served as
the residence of all} the monarchs of the 19th
century, including (jpe two emperors. In 1871
it was set on fire I§y the Communists, and al-
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most totally destroyed. Only the two eastern
wings connected with the Louvre remain. The
rest of the site has been converted into a public
garden. See Paris.

TUKE, tik, Daniel Hack, English physi-
cian: b. York, 19 April 1827; d. London, 5
March 1895. He studied at Saint Bartholo-
mew’s Hospital College, London, and was
graduated from the University of Heidelberg
in 1853. He afterward made extensive tours
on the Continent, visiting the prjncigal asylums
for the insane and recording his observations,
a practice he continued throughout his life.
Upon his return from his first tour abroad he
became visiting physician to the York Retreat
for the Insane, but was compelled to retire in
1859 because of failing health. In 1875 he re-
moved to London and until his death was en-

ed as consulting physician in mental diseases.
ﬁfwas associate editor of The Journal of Men-
tal Science in 1878-92, collaborated with J. C.
Bucknill in writing ‘A Manual of Pyschological
Medicine’ (1857), and also wrote ‘Illustrations
of the Influence of the Mind on the Body’
(1872) ; ‘Insanity in Ancient and Modern
Life> (1878); ‘History of the Insane in the
British Isles> (1882); ‘Dictionary of Psycho-
logical Medicine’> (1892), etc.

TUKE, Henry Scott, English writer and
religionist: b. York, 1756; d. there, 1814. He
was a distinguished minister of the Society of
Friends and wrote several works which are
considered standard authorities in that denomi-
nation. Among them are ¢The Faith of the
People called Quakers in our Lord and Saviour
Jesus Christ, set forth in Various Extracts
from their Writings’ (1801); ‘The Principles
of Religion as Professed by the Society of
Christians usually called Quakers, Written for
the Instruction of their Youth and for the In-
formation of Strangers’> (1805), and ‘Bio-
graphical Notices of Members of the Society
of Friends’> (1813).

TUKE, William, English philanthropist:
b. York, 24 March 1732; tf there, 6 Dec. f822
He was devoted to mercantile pursuits, princi-
pally in the tea and coffee trade. Belonging to
the Society of Friends, his attention was called,
through the death of a fellow-believer confined
in the York County Asylum, to the necessity
of ameliorating the condition of the insane.
With his son Henry, Lindley Murray and other
Friends he secured funds for the opening of
the York Retreat in 1796. In this institution
began in England the modern humane methods
of treatment, a reform that, unknown to Tuke,
Pinel was carrying out contemporaneously in
Paris. Inmates were no longer kept in chains;
restraint and irksome discipline were removed;
quiet surroundings with some industrial occu-
pation were provided. After his death import-
ant legislation on the treatment of the insane
was the direct result of his reforms.

TUKUARIKA, too'kwi-ré'ki. See Suo-
SHONEAN INDIANS.

TULA, too’ld, Mexico, a town in the state
of Hidalgo, situated on the railroad, 40 miles
west of Pechuca, at an elevation of 6,750 feet.
It has a church and convent built by the early
Spanish settlers, and in the neighborhood are
extensive ruins supposed to be remains of the
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old Toltec capital. Cotton is manufactured.
Pop. 5,000.

TULA, Russia, (1) capital of Tula, on the
Upa, 120 miles by rail south of Moscow. It is
an important manufacturing place, has churches,
museum, arsenal and government offices, and an
ancient Kreml. Its industrial works include a
large gun factory, sugar refinery, dye-works,
factories for bicycles, small arms, samovars,
harmoniums, beli; and mathematical instru-
ments, besides manufactures of soap, candles,
sealing wax, etc. Pop. 140,620.

(2) Tula, is a government of central Russia,
whose area comPnses 11,954 square miles. Its
surface is mostly flat, and almost everywhere
capable of cultivation. There are extensive
forests, and the principal streams are the Oka,
Upa and Don. Canals connect the region with
the Baltic, Black and Caspian seas. Agricul-
ture and stock raising are important. Iron is
extensively manufactured. Pop. 2,016,000.

TULALIP. See SALISHAN INDIANS.

TULANE, ti'lin’, Paul, American &hilan-
thropist: b. Princeton, N. J., 6 May 1801; d.
there, 27 May 1887. He came of a distinguished
family of French jurists, the ’Frobate jud‘?eship
of Tours having been in the Tulane family for
150 years. . His father, Louis Tulane, came ‘to
America about 1795 and settled on a farm near
Princeton, N. J., where his family lived for
many years. Paul’s early education was limited
to a common school traininﬁ, and he worked on
the farm and, later, assisted in keeping a small
grocery. About 1819 he went to New Orleans,
settled there, and with the aid of a French
cousin, then in America, opened a general mer-
chandize store in 1822. By 1828 he had amassed
a fortune of $170,000, a large amount at that
time. He continued in a prosperous mercantile
career until 1858, when he retired from active
business, purchased a residence in Princeton
and divided his time between it and New Or-
leans for many years, continually increasing
his eroperty both in the Crescent City and at
the North until his death. His interest in edu-
cation appears to have been first awakened dur-
ing the trip with his cousin in 1819 on observing
several young Creoles from New Orleans on
their way to Transylvania University, in Ken-
tucky. He seems then to have been struck with
the fact of the lack of educational advantages
for these young people at their home. i
interest bore fruit in the fact that, entirely
without solicitation, he formed in 1882 a group
of friends into a body which incorporated itself
as “The Board of Administrators of the Tu-
lane Education Fund” To them he gave in
trust a considerable property, without cific
instructions except that the fund donated was
“for the promotion and encouragement of in-
tellectual, moral and industrial education among
the white young people in the city of New
Orleans, State of Louisiana.” By contract with
the State, securing thereby exemption from
taxation on its property, the board thus formed
took over the University of Louisiana, founded
in 1832, the name of which was then changed to
Tulane University of Louisiana (q.v.). His first
gift for educational purposes in New Orleans
consisted of his New Orleans real estate, valued
at about $363,000. By subsequent gifts his en-
dowment was raised to a total of $1,100,000.
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TULANE UNIVERSITY OF LOUIS-
IANA, located in New Orleans. This institu-
tion, under its present name, was created by
Act No. 43 of the legislature of 1884. Its
oldest department is the Medical College, which
was organized as a é)rivate enterprise in 1834,
and which was the first medical college in the
Southwest. In 1845 the first Democratic Con-
stitutional Convention that assembled in the
State provided for the establishment of an
institution to be known as the University of
Louisiana, which should embrace as one of its
departments the medical college already in ex-
istence, together with a department of law, a
department of natural sciences and of letters.
The State refused to bind itself to support the
new university, but in the years following the
legislature appropriated about $100,000 for the
equipment of the medical department and for
a building to house it. The plans of the con-
vention for the other departments were not
realized until 1847. The first meeting of the
board of administrators took place 27 April
1847. On 4 May of the same year the board
decided that law lectures should begin the
following November. On 1 June 1847 a
committce was appointed to report on the
organization of a department of letters and
natural sciences. The first president of the
uhiversity, elected 21 July 1847, was Dr. Francis
Lister Hawks of North garolina. The academic
department existed only as a high school until
1851, when the college proper was opened with
12 freshmen and two sophomores. The medical
college was the most successful department
down to 1861, when the Civil War closed the
university. At the close of the conflict the
law and medical colleges were reopened, but the
reopening of the academic department was de-
layed. In November 1878 the academic depart-
ment was revived under Dean Richard H. Jesse.
Beginning in 1879, the State made an appropria-
tion of $10,000 a year for its support, the first
regular appropriation it had ever received.
Private munificence, however, was now to take
the place of State appropriations. In 1882 Paul
Tulane, a former merchant of New Orleans,
made a large donation for the higher education
of %the white young persons® in the city of New
Orleans. This donation was augmented until it
amounted to more than a million dollars. The
acceptance of this gift was followed by the
absorption of the old University of Louisiana,
which was effected by Act 43 of the general
assembly of 1884, and which has been ratified
by the present constitution (1898). As a quasi-
State institution the university is exempted
from all taxation on its property, and in recog-
nition thereof it remits all claim to the appro-
priation of $10,000 and gives a free scholarship
to every legislative and senatorial district in
the State. To the presidency of Tulane Uni-
versity of Louisiana the board called a dis-
tinguished soldier and scholar, Col. Wm.
Preston Johnston, who labored until his death
in 1899 to enlarge the usefulness of the insti-
tution. He was succeeded in 1900 by Dr. Edwin
A. Alderman, who, in turn, was succeeded in
1905 by Dr. E. B. Craighead, in 1912 by Dr.
Robert Sharp and in 1918 by Dr. Albert B.
Dinwiddie. In 1886 Mrs. Josephine Louise
Newcomb donated $100,000 to the Tulane
University of Louisiana, for the higher educa-
tion of white girls and young women. This
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endowment, to which Mrs. Newcomb added
more than $2,000,000 during her life and in her
will, has enabled the administrators of the uni-
versity to offer to women the advantages
formerly given only to men, In 1891 Mrs. Ida
G. Richardson presented the medical depart-
ment with a splendid modern building, equipped
with every needed appliance for instruction in
medicine. In the year 1894 the undergraduate
departments were moved from the old con-
tracted quarters (on Dryades street, near
Canal), to a splendid sitc on Saint Charles
avenue, opposite to Audubon Park in the best

residential section of the city, and in 1918
Newcomb College was removed to its new site,
adjoining the Tulane campus. In 1900 Mrs.

Caroline S. Tilton gave to the university the
present beautiful library building and in 1906
made an additional donation for the erection
of the annex to the library. In 1902 Mr. Alex.
C. Hutchinson ‘bequeathed the sum of $800,000
to the universi;ly for the benefit of the medical
department. he Richardson Memorial, on
Canal street, was transferred to the Hutchin-
son Fund, and the proceeds of this transfer
used for the erection on the campus of the
Richardson Memorial Building, the enlarge-
ment of the Chemistry Building, which was
renamed the Richardson Memorial Chemistry
Building, and the Richardson Memorial Dormi-
tory for medical students. In 1906 the New Or-
leans Polyclinic was acquired by the university,
and is now the Graduate School of Medicine and
in 1909 the New Orleans College of Dentistry
became the School of Dentistry. In 1910 Mr.
F. W. Callender bequeathed the sum of $65,000
to the university, which sum was set apart as
a foundation for the establishment of the F.
W. Callender Laboratory of Psycholqg and
Education. In 1910 Mr. Stanley O. omas
bequeathed the sum of $60,000 for the erection
of a building to be known as Stanley Thomas
Hall. As presently constituted the university
comprehends the following colleges and
schools: College of Arts and Sciences, College
of Technology, H. Sophie Newcomb Memonal
College for Women, Faculty of Graduate
Studies, College of Law, College of Medicine
(including School of Me(‘ficine, raduate School
of Medicine, School of Dentistry and School of
Pharmacy) and the College of Commerce and
Business Administration.

TULARE, Cal, city in Tulare County, on
the Southern Pacific and the Atchison, Topeka
and Santa Fé railroads, about 45 miles south-
east of Fresno. It has an important trade in
fruits and cereals and dairy products. There
is a public library. Pop. about 3,000.

TULE, too'l?, the SPanish-Ameﬁan name
of a variety of the bulrushes, Scirpus lacwus-
tris and S. tatora, so common in the overflowed
lands of the southwestern United States that
those districts. are called tulé lands. S. lacws-
tris is a tall, large, smooth-stemmed rush with
an umbel of flower spikelets, and with the
leaves reduced to mere sheaths. It has a thick,
fleshy, perennial rootstock, eaten by the abo-
rigines, and which when sun-dried and pow-
dered 1s said to keep well, and to be of good
taste. Tulé seeds, also, are eaten; and the
stems are woven into mats and baskets, and,
like rceds, are used in great bunches to form
the curious craft called balsas.
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TULIP, a genus of bulbous herbs of the
family Liliacee. The species, of which about
100 have been described and 40 introduced -into
cultivation, are natives of temperate Asia, and
some have hecome naturalized in the Mediter-
ranean region of Europe. They are character-
ized by tunicated bulbs, linear or broad radical
leaves from the base of which rises the scape
three inches to two feet or more tall and
bearing at its summit usually a solitary bell-
shaped flower, sometimes two, three or even
four. These flowers are large, brilliant and
showy, single or double, generally erect but
sometimes nodding.  Their colors are red, yel-
low, white and variegated in a great variety
of tints and markings.

For more than three centuries the tulip has
bcen popular in European gardens and prior
to this period it was cultivated by the Turks
for many centuries. In 1753 Linnzus grouped
the garden tulips under the botanical name
Tulipa gesneriana, which has since been errone-
ously cited as that of the original species.
Another form (7. suaveolens) was named in
1797. It was well known in southern Europe
prior to this date, but seems to have been an
escape and was formerly distinguished from
other tulips then cultivated by its earlier bloom,
larger size, pubescent scape and fragrant flow-
ers. Hence the conclusion that the earlier gar-
den varieties are |;:robably derived from the
latter species and the later ones probably from
the former.

Interest in the tulip began in Vienna
in 1554, when Busbequis, an Ambassador to
Turkey, procured seeds from a garden near
Constantinople. From that time forward the
popularity of the plant increased rapidly. In
1591 specimens of Clusius’ varieties stimu-
lated interest in the plant in Holland, where
the production of new varieties increased
rapidly until it became a craze in 1634. From
that date until 1637 the wildest speculation pre-
vailed. Not only were enormous prices paid
for individual bulbs, 13,000 florins (about
$5,200) for a bulb of the variety Semper Au-
gustus, but ownership was divided into shares,
and many of the emes known to the stock
and bond market were in vogue, often without
the existence of any bulbs at all. The govern-
ment had at last to interfere but this was not
until many families had been impoverished or
even ruined financially. Since that time the
popularity of the plant declined, but later
reached the normal basis upon which it now
rests, with its headquarters in Holland and
Belgium. During the closing decade of the
19th century experimenters in the State of
Washington have produced superior tulip and
other bulbs, and will probably supply the Ameri-
can market.

The garden tulips are divided into four
principal groups: selfs, in which the flowers
are of only one color; roses, in which the
petals show varying shades of red, scarlet and
pink; bizarres, in which the petals have yellow
bases or centres and are bordered more or
less widely with orange, red, etc.; and by-
bleemens, dark-colored flowers — purple, ma-
roon, brown, black, etc. In these various
classes about 2,000 varieties ate listed by the

n bulb growers, and they are further
divided into singles and doubles, and except
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the selfs are segregated into feathered and
flamed, according as the colors are inter-
mingled in narrow or broad stripes.

One of the most remarkable phenomena
about tulips grown from seed is that after the
plants began to produce blossoms for one
or several years they “break?; that is, the colors
and markings of the flowers change radically.
A single-flowered self may become a double-
flowered bizarre or rose, perhaps even showing
no traces of the original tint. Owing to the
length of time required to produce flowering
bulbs from seed — three to seven years — this
method of propagation is rarely practised ex-
cept by originators of new varieties and by
growers who supply small bulbs to fanciers and
others. Named varietics are all propagated
asexually, generally by offset bulbs which are
usually produced freely. These do not “break®
unless the progeny is obtained prior to the
%breaking” of the parent bulb.

Tulip will grow in almost any garden soil,
but will thrive best in well-drained friable loam
of moderate texture and richness. The bulbs
should be planted in mid-autumn four inches
below the surface. During the winter, in the
North they may be mulched with litter, ever-
green boughs, etc., to keep the frost in the soil
and prevent alternate freezing and thawing.
In spring when the weather has become some-
what settled the mulch should be removed and
the surface smoothed with a rake. After blos-
soming the leaves should be allowed to turn
yellow before the plants are dug, if they are
to be dug, in order to allow them to elaborate
food for the next season’s bloom. If desired
they may be left in the ground for two or three
years. When taken up they should be cleaned,
the offsets removed, dried in the shade and
stored in a ¢ool dry place until planting time.
For house and greenhouse use, the bulbs may
be planted in flats or pots as soon as received
from the seedmen, kept in a dark place until
the roots are well produced and the tops be-
gin to show; then they may be taken to a
temperate room and gradually inured to both
light and heat. After they have produced
their blossoms they are usually thrown away
because a fresh supply can obtained so
cheaply that the care usually required to *bring
them around® again is considered wasted.
However, they are sometimes planted in odd
corners of gardens where some specimens will
usually recover from the effects of the forcing.
Consult Bailey, ¢Standard Cyclopedia of Horti-
culture’ (New York 1916); Ims-Laubach,
‘Weizen und Tulpe und deren Geschichte’
(Leipzig 1899).

TULIP-TREE, one of the handsomest and
largest deciduous trees (Liriodendron tulipi-
fera) in America, attaining its greatest dimen-
sions in the Middle States, in deep, moist, loamy
soils. It is remarkable for its absolutely
straight, massive trunk, sometimes tapering
from a base, 20 to 25 feet in girth, to a height
of 150 feet. The bark is regularly ridged, but
is of fine texture and ashen-hued. That of
saplings is very smooth, grayish-green and
mottled with gray. A tree grown in the open
is of a symmetrical, pyramidal or spindle-like
outline, with many diverging and upward
sweeping branches. The foliage is very glassy
and bright green, the leaves peculiar in form,
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being nearly square, and three-lobed, the lateral
lobes rounded at the base, the central one hav-
ing a broadly-triangular notch taken out of its
apex. They turn to a clear yellow in autumn,
and the leaves, trembling on long petioles, have
caused this tree to be confounded with the pop-
lars, in popular nomenclature. When very
young, the blade is bent down against its
stem and is covered by two membranous boat-
shaped stipules, which unite about the bud and
do not separate and fall away until the tender
leaf is able to endure the weather.

The tulip-tree is one of the magnolia fam-
ily, and in June is covered with handsome
flowers, which have suggested the generic name,
meaning Ylily-tree?; but the vernacular term
seems more apt, since the six petals have the
flaring, cup shape of .the tulip. They are
solitary, terminating the branchlets, and are
yellowish-green outside, lined with orange, with
a suggestion of a green star at the base. A
1ing of stamens stands inside, surrounding the
column of carpels. The fruits persisting long
after the leaves have fallen, are like long sa-
maras, hung by slender stalks, on the cone-
shaped receptacle, and overlap it like inverted
shingles. During the winter they are torn
away and drift hither and thither.

The heartwood is classed among light
woods, is easily worked, has a compact fine
grain, and takes a high polish; when perfectly
seasoned, it is durable and resists insects’ at-
tacks, but is likely to warp and shrink if not
well dried. The color may be either white or
yellow, and the wood is known as white or yel-
low poplar, the latter variety being the better.
At one time used greatly for house-building,
furniture, wooden utensils and many other
purposes, on account of its lightness and
strength, it is also valuable for carriage panels.
Indians were said to have wrought it into long
canoes, so regular and light were the trunks.
An infusion of the bark when added to an
equal quality of dogwood is reckoned as a
remedy for intermittent fevers, when alone as a
subs