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In general appearance and structure it may be described
as & small horse-chestnut. After shelling, the seeds are
lightly roasted, by which the testa is loosened The
latter is then broken off and winnowed out, and the ker
nels are coarsely broken up in a wooden mortar and with
a wooden pestle. Just enough water is added to form an
adbesive mass. This mass is then moulded by hand into
cakes. balls, or, more commonly into sausage-shaped rolls
six to ten inches in length by one or two in diameter.
The drying of these is the most delicate and critical

of the H}-rlih--n It is conducted by artificial heat, in
specially built houses, great care being taken to avoid a
disagreeable flavor from the smoke or from the suhsi

quent development of some variety of mould through
imperfect or unequs il dryving Adulteration oecurs only
occasionall) It consists in mll\m-f various additions-

usually tapioca star h—to the mass before it is subjected
to the lll\lrl‘r process.

As regards the iwlnl consumption of guarana, it is the
exact equivalent of tea or coffee, except that it is grated
off and taken \r.qnmlwi in cold water. It is the staple
beverage of millions of people. Its excessivi habitual
use brings on nervous disorders similar to those from
other caffeine-containing beverages, and ending in a kind
of palsy.

Descuiprios.—In subglobular or elliptical cakes or
cylindrical rolls, hard and heavy; outer surface some
what shortly nodular, smooth, slightly lustrous,.deep
chocolate ywn: rather brittle, the fracture uneven
often fissured in the centre, of a deep flesh color or pale
reddish-brown. showing numerous coarse, angular, lus
trous fragments of seeds partly invest d with blackish
brown integuments; odor rht, peculiar, a little resem
bling that of chocolate; taste very astringent, somewhat
bitter. afterward sweet, especially when chewing is fol
lowed by the taking of a swallow of water

CoMPOSITION, —Guarana stands at the head of caffeine
yieldars, cor taining four or: five per cent A quarter of

oht is tan 1, :U;-i there are rch “:l‘wllii\l. resin
and small amounts of fixed and volatile oil. 1t should
not yi more than two and one-half per cent. of ash

It should be remembered that the domestic value of

guarana depends largely upon its flavor. Many lots de
fective in this particular are exported for medic inal use
and are not necessarily inferior for this pu At the
same time, adulterated lots are und '..mnm manufactt
especially for such export, but o
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GUARANINE A name

GUERNSEY AND THE CHANNEL ISLANDS
1 Islane

Kingdom.” In these islands “camelias and rhodendrons
flower in the open in February, frost is rare, and lasting
snow unknown.”

St. Helier’s in Jersey and St. Peter’s Port in Guernsey
are the chief towns. The following table gives the
climatic characteristics of Guernsey, which are practi
cally the same as those for Jersey

CLIMATE OF GUERNSEY AND JERSEY. MEANS FOR TEX YE
HEIGHT ABOVE MEAN SEA-LEVEL, 180 FEET.

Temperature
Mean av

Wind
Prevailing direction
Weather—
Amount of sunshine
Mean cloud
Rainy days

From this table we see that the gen ral climate of
these two islands (Jersey and Guernsey) is a mild, moist,
marine one. The diurnal r: » of temperature is small,
and there 18 an ave y hours of <|:1‘l‘_\ sunshine.
Of the total rainfi |ll one-fourth occurs in the months of
October and January. March and April are consids red
the most trying time of the year on account ol the north
easterly winds

Of course the islands are exposed to the winds from all
directions, which, coming from the «an, are moist and
salt-laden. Theprevailing winds are westerly and south
westerly, especially the ]H' I

The followin ] rlv averages of wind is
for Guernsey, for the pe w-»-l from 1845 to 1862, inclusive:

The drinking- water is obtained, for the most part, 1
wells. The drainage at St. Helier’s and St. Peter’s Port

is by sewers into the sea

I'he therapeutic effects of this climate arise from its
mild sunsh natur 1its marine atmosphere. Elderly
persons with low vitality and those with bronchial affec-
tions derive ber t from it It is also of espec ial value
for delicate s children and those of rachitic
-wm ncies tist rable, on ac f its moisture,
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GUM ARABIC.—Acacia. Gum Acacia. Gum Sene
gal. *A gummy e \!:w!m--n from Acacia Senegal Willd
(fam. Leguminose)™ (U. 8. P.). In roundish tears, often
an inch or more in diameter, transparent, except for the
whitish fissure a glassy fracture, ranging from nearly
'-‘I":"" 88 10 'l' e Ie ‘! ll“h \’ \‘.'i“ n'"lT}\ 1.‘!‘!"‘:"“"‘ Hti;i
odorless, wholly soluble in two parts of water, to form a
thick mucilage of a faintly acid reaction. The presence of
starch in powi 5\ red acacia is detected by a blue color on
the «l l\.:mh of iodine, that of dextrin by a red color. A

ion will not be affected by ne utral lead acetate
gum was formerly yielded by other species of
notably A. vera Willd., and the very finest gum
ymmerce. now scarce and high, still ]-;'-cr-«i- from
this species. It is chiefly in smaller tears which are
more brittle and broken, and less translucent and glassy,
owing to the much more numerous fissures. Both species
are small thorny trees of northern Africa, A. vera more
abundant in the eastern, A. Senegal in the western dis
tricts. The gum is a decomposition product from cellu
lose and is more abundantly produced by unhealthy trees
It exudes from natural fissures and artificial incisions
Gums pruri- ly equivalent to acacia are produced by
species in related genera. An excellent article is pro
duced by species of Prosopis, growing in the southwest
ern United States, ar ul knuuw; as Mesquit Gum, but the
supply is too irreg lar to be utilized. The varieties of
re now little kn by the locality-names fo
merly ‘11l1|;1r‘41 to them, the rading being doné almost
wholly by number, the quality dependi upon white
ness and solubility. The gum consists wholl
compounds of arabic acid with potassium, cal
magnesiun Acacia nas no ]»H_\"l L& actic
that ) B nical d !-||:x!'\:r:1'\"-.l!|
as an excipient, fo i e and for suspend
e -.1.19-.4 ances or those acridity of which it
1 ry numerous and importar

Henry H. Rushy

GUNSHOT WOUNDS No chapter in surgery
undergone such 1 al changes as that ini
gunshot wom in war. The changes have been coinci
dent with the introduction of antisepsis ind the n
armament in hand weapons which ¢ ‘.Ll[)' A armored p
jecti b with reference to the latter con

nostly confrérves in civil
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1. The smoothbores of the first class are represented
by the old-time flint lock : l‘ul later by the Spanish musket
whose ca varied from . They fired a bullet
made of soft 11;.-': Wi g from tln to 555 grains; the
explosive was loose black powder in charges v arying
from 270 to 345 i The plunrtl\r Was sp yhe r1-.|11n
shape, with an al velocity of from 540 to 690 foot
seconds. while the maximum effective range was never
more than 350 yards

Our first three wars—the Revolutionary War, the War
of 1812-14, and the .xican War—were fought with
weapons represented by this class. As implements of
war they were considered very effective in their day and
yet at no time could the best of them be loaded at
greater speed than thrice per

2. The ]n']]'\]\-:\'l'lt cap, muzzle-loading rifles were first
used in the It n War of 1859; they were subsequently
used in our Civil War, and in all European wars up to
1866. Instead of igniting the powder cha by means
of a taper as in the old mateh-lock, or by the spark of a
flint as with the flintlock, it made use of a small cap con
taining a det i 1 The cap was placed
over a hollow piece, the cavity of which led to the pow
der charge The latter was ted by causing the ham-
mer to strike the cap

In the earlier patterns of these guns there was so much
escape of the powder gases thro h the inequalities be-
tween the ball and sides of the weapon, with consequent
loss of energy, that the practice of slig reducing the
calibre of the g s compared-fo that of the diameter of
the ball, and groo r the interior of the former, was re

( This was done to insure greater accuracy in

fit of the ball In order to allow more of the surface
ball come in contact with the barrel, it was

The fit of the ball was so tight that it was

1 ssary to drive it down with a ramrod and hammer,
both of which formed part of the equipment of the sol
dier at that time This gave greiater exactness of fit be
tween the ball and barrel and both added to the energy
and extended the rang by retaining the i‘lil_}-lfl”h a trifle
longer in the barrel 1 the ex] ive was generating s
greater volume was noticed that the elongated
bullet fired from such a gun was apt to tumble or lose its
balance, and this was overcome in a measure by giving
ooves in the barrel a spiral turn, at the rate, in the

g guns, of one complete turn in yut seventy-eight
inches This added |.|.u h to the st: ‘1!.‘.' of the bullet
keeping its point foremost for a longer time in its flight,
thereby adding to its range and effectiveness. This prin-
ciple in ballistics should be spec i:;“._\‘ remembered, aside
from the development in t use of explosives, because
t is really the initia he strides that have
been made in the effectiveness bullets. The act of
loading with amrod and ]|.|>||-\ er was very labori
ous. reol 1 Iy Ivigne, a l‘v- nch army
\ Iv\"w-l'lu‘
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heated to 700° F. The volume of the gas which it gen

erates occupies 250 times the bulk of the charge em

ployed. It is this resulting expansion which serves to

propel the missile from a gun barrel and which confers

upon it such velocity as to enable it to penetrate tissues,

thereby causing gunshot injuries. The temperature of

the flame which is noticed at the time of ignition has

been variously estimated 2.000° to 4,000° F., a fact

which doubtless has had much to do with spreading the

old-time notion of the searing and burning effects of bul

lets npon the tissues. The chemical results of the disin

tegration of gunpowder are 82 per cent. of gaseous prod

ucts, and 68 per cent. solid residue. The gases gens rated

are carbonic oxide, carbonic acid, and nitrog ith some

aqueous vapor. I ssure which the us prod

ucts exert on the gun bar is said to be more than 4,000

atmospheres for 1 gm. of the powder i

Fulminate Po r.—Fulminate of

pally used as a detonator In wlit

other explosives, and also in charging

and primers. The volume of gas g

amount of substance is relati

gration of the substanc 1

pressure exerted by the sudden di

violent in all directions that the has been
wed to characterize the explosion. Y 8ALY
t deton: i oy z

£
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» stated that
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iour j t
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is o class Known by vi

a-rock, hellofite secu

mixing or more subst lorinated d

zole with ammonium nitrate, chloride of potassium im
pregnated with lig , naphthalin, phenol,
or benzin in fuming nitric Al

The causes that influence
wounds may be treats d under the followi

MEciHaxics oF ProJectiLes,.—The character of gun
shot wounds has been as much influ ed by the discoy
ery of high explosives as it has by the pe rfection attained
in the manufacture of firearms. These two essential par
ticulars involve a study of the motion of bullets in flight
in order that the lesions inflicted on impact may be prop
erly interpreted. It is only with such knowledge that
p!-!‘.--'-l:LIiHh smashing
('\.M.H!l! dina ven case.

Trajectory.- he trajectory of a projectils
which it describes in space from the muzzlk
point of impact.

Velocity.—In speaking of the flight of

in space we employ the tern velocity

and mutilation of tissues can be

is nsually div |
1. Initial Velocity.—The initial velocity of a projec
tile is its rate of motion as it issues from the muzzle of

the gun, that is, the

passes over in on
gecond of time, known i § us the foot-secon
svstem. For revolvers this rate is seldom more than 700
f;-nl seconds, whereas, with the more periect hand rifles
it is as much as 2,400 foot secends

2. Remaining Velo ity.— The remaining ve ‘m'i‘-‘\ is the
rate of speed which a bullet still possesses at any given
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point in its flight. Thus, for instance, the projectile that
may issue from the muzzle of a given weapon at the rate
of 1,800 foot seconds, is so influenced by the gravity of
the earth and friction against the air that its flight is im-
peded in proportion as the distance from the gun in

1ses, so that, on reaching a distance df 500 vards, the

wity, instead of being 1,800 foot seconds, will have
fallen to 900 foot seconds

Energy.—The energy of a bullet has always been of in
terest to surgeons, because its power to do work is meas-
ured by the energy which it possesses of overcoming re
sistance at the moment of impact. In olden times when
the manufacture of firearms was imperfect and o
knowledge of explosives was restricted to black
powder, we sought to increase the energy of a projectil
by increasing its mass, but to-day superior knowledge
manufacture and modern advance in the use of explo
sives enable us to attain the same end by increasing the
velocity Tl latter method is more effective in this,
that f erly i 1 to double the energy of a pro
jectile : ] its mass, whereas to-day we doubl

increase the gy fourt
ates the two vele i and t

gy of our present bullet and that of the Spring
ifle at varying 1
locit ind

Rotation of B

motions are imparted to it: one ¢

As a bullet issues from a gur
1
rotation The former is due to the pressure of 2 POW
impel it onward into space, the latter is
either accidentally or purposely given. In the first in

anee we have the rotati that was observed with old
spherical bullets from smoothbores, in which the direc
tion of the rotation was marked by the last point of con-

t of the projectile with the inside of the gun barrel

axis of rotation was always at right angles to the

line of flight, and its rapidity was always variable
the latter instance we have the rotation that is purpos
conferred by the gunmaker in grooving the inside of
barrel with from two to five or six spiral grooves, the
direction of which ually to the , is followed by
the 1 tion from the muz-
zle. This rotation is pur] conferred on elongated
bullets to keep them moving point on. The axis of rota
tion with them is parallel to the line of flight, and not at
ight angles, as it is with spherical bullets. The velocity
of rotation is determined by the sharpness of the twist
in the barrel In our present service rifle the twist de
scribes one complete turn in about ten inches

Shape and Density of Projectiles.—The character of a
gunshot wound is often influenced by the shape and
density of the missile that inflicts it. The tendency with
the spherical ball from smoothbore guns:upon im
pact withsresistant bene was-to smash or comminute the
bone at the point of impact, doing little or no damage to

der gases whic
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the shaft above or below. As the bullet was composed
of soft lead, a resistant bone usually caused it to mush-
room or otherwise lose its shape, thus adding to the
amount of comminution. Later, as the riflc came in
vogue, the cylindro-conoidal bullets were introduced.
The effect of these wedge-like missiles was to penetrate
and ]'l“vhli'!'H}l”ll'\"!’i[l‘_": ove and below the point of im-
pact, thus causing displacement of larger gments of
bone beyond the foyer of fracture The deformation of
the den missile added to its sectional area, thereby
magnifyi destructive effects. The tendency to
penetrate was still further increased by the employment

Gunshot Wounds,
Gunshot Wounds,

munition. That the trajectory of the new rifle is flatter,
and that the dangerous space is consequently greater, is
also apparent, since those versed in ballistics have shown
us that the point blank range of the older gun of the
Springfield pattern is 300 yards, w hile that of the Krag-
Jorgensen rifle, our present service gun is about 570
yards
The advantage of less recoil is perfectly apparent to
any one who W ill shoot the two last-named weapons one
» other. remaining advantages claimed by
goreadily determined. Greater accuracy
and less deviation by wind had to be det« rmined by com-

of jacketed projectiles. The hard envelope prese rves the | parison at ta Although tl mall-bore guns and

sha
dest on consequent uj
with the old leaden bul
bone, is sel ! 1. lency
forate and fissure bone rather than to cause exten
commi i
The intr wetion of the modern rifle of reduced calibre
at a time when the world was at peace rendered experi
mental evidence necessary to show what might be the
difference in destructive effects between it and the
of la r calibre and lower velocities

in the history of firearms has the subject of the
mechanical effects of projectiles been so thoroughly stud
ied as it has during this so-called experimental stage
The experimenis of military surgeons in the different
countries of the civilized and their studies of the
eunshot have been conducted in such
a thorough fashion, and they have entered so minutely
into the mecl |‘.|‘u\wl'[)I~'iwl.‘;.|-"-_"l‘-l 1) that a report
of what has been lear 1 cannot fail to be of i‘l';li']il'?lli
va to the civil us well as to the military surgeon.

Our knowledge of the rifles of reduced calibre propel
ling armored p ctiles dates from the publication
Professor Hebler’s pamphlet in 1882. In his origi
mor Jaimed certain advant
reduced calibre rifle, among which were the
(1) lighter ammunition ; (2) flatter traject

(8) less deviation by W
ter penetration; (6) gre 3
the wound produced, while being sufficient to disable
is much more humane.

Some of these advantages were so apparent that they
could not be refuted, while the others rc
which could be obtained only by experiments or by ob
servation of the actual ¢« jons in the field

That the ammunition is lighter there is no doubt, since
a soldier who carries 100 rounds of the older ammunition
can carry for the same weight about 180 of the new am

injuries caused

i5 calibre

ymmunition have nerfected very much of

yvet a fact ti I' te ranges, the smalle:
wind tha

rer leaden bullet, 1 that for thes

coeuratd

periment ' g d oak, firing across
three feet fron the old leaden
bullet from the Springfield rifle penetrates but five or siX
inches, w : sted bullet of our present ser-
vice rifle at » 8AM will penetrate nineteen
twenty inches

The last of the advantages ¢l
e of greatest interest to mank

woduced, T

«1 by Hebler, and the

W :‘l‘- that the wound
This claim could be determined onl) experiments on
cadavers. and on the lower animals, and by observation
of the tual conditions in battle. In all the leading
countries of the world, from 1886 to the present tim
competent men have been experimenting upon the lower
animals and upon dead human bodies, for the purpose of
ascertaining the character of the wounds inflicted by the
different missiles e wed in warfare. The Surgeon
General of the Austrian army, Johann Habart Chauvel
and Ninier, of the French army, Bruns, of Germany, and
many others have furnished us important data upon the
effects of the new arm. In this country the subject was
first undertaken in 1893 when the change in our arma-
ment took p‘:,‘nw "

Al h there was some difference in the mechanism
of the s used by the different experimenters, the pro-
jectiles which they propelled liffered but little as to cali
bre and destructive « ffects. The most of [h:w'_\i"‘rillu'lll%
were conducted at simulated r: That is to say, if
the work at Frankford Arsenal be taken as an example

* Annual Report, Surgeon-General United States Army, 1898,
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