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PREEACE

The aim of this Manual is to present in a clear and concise manner the
art and science of military hygiene in its latest advances, especially as
evolved in this country during the last few years.

While believing that there is a real need for such a book at this time,
the writer fully recognizes the great merits of the works on military
hygiene already published in this country and which have so much con-
tributed to our progress. To them all, but especially to the classic work
of Munson, he acknowledges his great indebtedness.

Within the limited compass of this Manual, it was not deemed de-
sirable to include many subjects more or less connected with hygiene, but
pertaining, more particularly, to physiology, chemistry and bacteri-
ology, and fully treated in special text-books.

Although primarily intended for medical officers, the hope is enter-
tained that it will also be found useful and acceptable by all line and staff
officers in command of troops, as well as by the student officers of our
service schools. To that end, all unnecessary technical expressions
have been avoided, but without any sacrifice of scientific accuracy.

In order to elucidate important subjects and render long descriptions
needless, as many illustrations as was possible have been used, with the
trust that they will greatly add to the practical value of the book.

To Dr. W. M. Gray, of the Army Medical Museum, my acknowledg-
ments are due for the photographic work of the plates and engravings.

VALERY HAVARD.
WasaingTon, D. C., February, 190q.
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MILITARY HYGIENE.—HAVARD. PLATE 1.

5 6

Diplococeus lanceolatus (pneumonia) in blood of rabbit ( ¥ 1000).
Bacillus of tuberculesis in sputum ( X 1500).

Bacillus of influenza in pure culture { X 1500).

Bacillus of diphtheria in pure culture ( X 1500).

Bacillus of typhoid fever in pure culture ( X 1500).

Bacillus of Asiatic cholera in pure culture (X 1500).
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MILITARY HYGIENE.—HAVARD, FLATE I11.
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I 2, 3. Entameba histolvtica in fresh dysenteric stool; the same parasite photographed
at 30 second intervals ( X 1000).

4. Entameba histolytica in fresh dysenteric stool; parasite filled with bload ( % 1500).
5. Microfilaria bancrofti in fresh human blood ( X 250).
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MILITARY HYGIENE.
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Unfortunately, it is well known that the natives of malarial districts,
especially in tropical countries, become more or less immune to the disease
and that, although their blood contains the parasite, they enjoy a fair
degree of health, and attend to their usual daily occupations. In certain
parts of the Philippines, and in the Isthmus Canal Zone, more than half
of the natives were found thus infected, although not apparently incapaci-
tated for work. These immune natives are a constant and widespread
menace to other people, especially young soldiers. In and about their
quarters infected mosquitoes are always found, so that to visit them,

Fic. 17.—The Vedder mosquito-bar for use with shelter tent

especially when these insects are most active, in the evening or during the
night, is to court serious danger. Such visiting should be strictly pro-
hibited. For this and other reasons which suggest themselves, a camp,
other things being equal, should never be pitched in the immediate
vicinity of native villages.

From what precedes it may be deduced that the prophylaxis of a post or
camp, in a malarious district, involves likewise that of the surrounding
communities; much can be done in that direction by education so as to
secure the cooperation of all concerned and develop an appreciation, even
by the poor and ignorant, of the advantages of screening, mosquito-bars

and quinine.
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Medical prophylaxis.—Two medicines have been recommended as
preventives of malaria, arsenic and quinine. The prophylactic virtue of
arsenic is very doubtful and the drug is now seldom used for the purpose.
Quinine is a well-known specific as curative and preventive. Its syste-
matic use when campaigning in malarious districts will always considerably
reduce the number of admissions. It should be supplementary to other
means of prophylaxis, especially the use of the mosquito-bar, and not

F16. 18.—The Vedder mosquito-bar suspended from ridge of shelter tent.

take their place. The best methods of administration are: 5 grains every
day after breakfast, Saturday and Sunday excepted, or 1o grains twice a
week.

As it is very probable that the immunity of natives in malarious dis-
tricts is acquired at the expense of a certain amount of energy and vitality,
it would be clearly to their advantage and that of all people having inter-
course with them, should they be subjected to a sufficiently prolonged
course of quinine to get rid of the infectious parasite and cease to be a
menace to their neighbors.

BLACKWATER FEVER (HEMOGLOBINURIC OR HEMA-
TURIC FEVER).

An acute disease characterized by an initial chill, fever, bilious vomit-
ing, jaundice and hemoglobinuria. The urine becomes very dark, some-
times almost black and, as the paroxysm subsides, returns gradually,
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Negri bodies in ganglion cells of brain of dog dead of rabies ( X 1500).

Larvie of Sirongyloides stercoralis in fresh stool ( X 1z0). \

Ovum of Necafor americanics in fresh stool ( X 1000).

Unhatched larva of Necalor americanus in fresh stool ( % 1000).

Adult Necator americanis showing head of worm attached to the mucous mem-
brane of the intestine ( X 100).

Ovum of H ymenolepis nana ( X 1500).



























































































































































































































136 MILITARY IIYGIENTE.

THE FORBES STERILIZER.
This sterilizer (Iig. 30) was officially adopted in the Army after com-
petitive tests*by a special board in 18¢98. TFig. 31, which is merely dia-
arammatic, illustrates the principle of its operation.

Fic. 30.—Forbes sterilizer ready for operation.







































WATER PURIFICATION. 140

water. When put in operation, after sterilization, the Chamberland and
Berkefeld furnish at first a water absolutely sterile. But it 15 noticed

that the output decreases rapidly, falling from 4 to 5 quarts an hour

Fic. ar.—Sectional view of Lyvnn filter, showing porcelain cylinder with cores
(G), tubular frame (C), scrapers (E) and flush-valve (K).

to 2, 1 or even less in the course of three or four days; at the same
time the bougie becomes covered with a coating of the impurities In sus-
pension, and germs begin to appear in the filtered water. ‘These germs


















WATER PURIFICATION. 155

The so-called pressure mechanical filter is in an entirely closed recep-
tacle through which the water is forced under pressure (Fig. 45). When

FiG. 44.—Continental “air wash” gravity filter.

ot

Fic. 35—New York sectional wash horizontal pressure filter.

the location is favorable, as when the plant is below the source of supply,
this system is indicated and very satisfactory. Pressure filters are readily
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As matters in suspension deposit upon the cloth and the flow of water
becomes much diminished, the filter should be taken out and brushed;
but when the brushing no longer restores a full flow, the cloth must be
removed, washed and put aside to dry; a new cloth is put on and sterilized
in the can by siphoning hoiling water through it. '
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Fic. 47.—The Darnall filter, ready for operation.

The precipitant consists of alum and sodium carbonate in such pro-
portions as to neutralize each other. Tive grains of alum to the gallon is
sufficient for the most grossly polluted water. Each gallon of water
treated with this amount of alum and its equivalent of soda and then
filtered, will contain in addition to its original chemical constituents about
2.5 grains of sodium sulphate, .93 of potassium sulphate, and o.7 of
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carbon dioxid, all of which are harmless if not beneficial. The alum and
soda may be used in separate solutions fed automatically, but for use with
marching troops and in temporary camps it is more convenient to use
them already mixed, in the form of a stable powder, one pound of which is
sufficient for 500 gallons of water.

This filter complete (with crate) weighs 52 pounds and will deliver
about 2oo gallons of water in four hours. It completely clarifies the
water. Its bacterial efficiency is about g8 per cent. with ordinary waters,

Fi1G. 48.—Tiltering cylinder of the Darnall filter, with and without filtering cloth.

and more under favorable conditions, therefore comparing favorably with
most municipal filtering plants. This apparatus cannot be depended
upon for the certain elimination of all pathogenic bacteria, as with heat
sterilizers, but it purifies ordinary waters to a degree that renders them
reasonably safe. It does not require any fuel except for heating water to
sterilize the filter cloths, once daily; it furnishes plenty of clear water,
unchanged in temperature and taste, within an hour after getting into
camp; the whole outfit is simple, cheap, easily transportable and workable
in any situation. It has been carefully investigated by a board of medical
officers and its use in the field recommended.
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THE JAPANESE FIELD FILTER (Eshitzi Filter).

During the Russo- Japanese War, the Japanese used another simple and
practical adaptation of the principle of the mechanical filter (Fig. 49) It
consists essentially of a conical canvas bag of a capacity of 24 gallons,
with two spouts or branches near the point; these spouts are filled with
charcoal and sponge disks and constitute the filters proper; the point, or

F1c. 49.—The Japanese field filter. (Eshitz: filler.)

apex, receives the sediment. The whole apparatus is suspended between
the branches of a tripod.

Two powders are used. The first (A) consists of potassium alum,
potassium permanganate and (to give bulk) aluminum silicate; the second
(B), chiefly of aluminum silicate and of small amounts of tannic acid and
hydrochloric acid. The filter having been filled, a suitable quantity of












































































































FIELD COOKERY. IE}E,,

conductive substance. The food prepared in the ordinary way and
placed in the vessels is boiled or otherwise cooked for a short time (20 to 30
minutes) in a range or over a fire, and the vessels, securely clamped down,

Fig. 61.—Army field range packed for transportation.

are returned to the box. The outside atmosphere being unable to reach
them, their temperature is not sensibly lowered and the food continues to
cook until it is thoroughly and evenly done, requiring about twice the
time that would be taken in an ordinary stove. A longer stay in the
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cooker is said not to be detrimental to the quality of the food inasmuch as
there is no loss by evaporation. The fireless' cooker with which the
Subsistence Department has been experimenting contains 2 kettles, of a
capacity of g gallons; each contains a roaster, but when used for stewing or
boiling the roaster is removed. Two such cookers are designed for each
company. The outfit, complete, weighs 4oo pounds, and 625 pounds
with all vessels filled (Fig. 62).

Fia, 2. —TFireless coaker with two kettles.

This system of cooking possesses advantages for the field; it greatly
economizes fuel and gives the men a well-cooked meal on their arrival in
camp. Where wood cannot be procured it might be exceedingly valuable.
On the other hand, it requires a heavy and unwieldly apparatus which
does not take the place of the field range but only supplements it, thus
adding materially to the weight of the company baggage. On this ac-
count the general opinion of competent observers is adverse to its use for

military purposes.
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|

Fic, 67.—Russian wheeled kitchen for a company of infantry in the field.


















































































































CLOTHING, UNIFORM AND EQUIPMENT. 227

which leave the waist and abdomen free from pressure, are always
preferable.

The color of the uniform in garrison is regulated simply by esthetic and
hygienic considerations. In the field, it is chiefly regulated by the neces-
sity of being as invisible as possible to the enemy. The visibility of the
uniform will depend more or less upon the background against which it is
projected, but, under average conditions, white is the most conspicuous
color and therefore the most objectionable; then come the following
colors in order of conspicuousness: dark blue, scarlet, yellow, green,

Fic. 72.—Dress coat for all enlisted men.

eray and ashy-brown. At dawn and sunset of a cloudy day, as well as by
moonlight, white becomes as invisible as gray and brown, blue and
scarlet being then the most conspicuous colors. The khaki uniform
worn by our men, after being washed becomes pale yellowish-gray and
comparatively conspicuous; under the same conditions the olive-drab
uniform is nearly completely invisible. For the same reason, all buttons
and metal ornaments, as well as articles of equipment, should be of dull
material not liable to reflect sunlight.

United States Army Uniform.—In all arms of our Army the enlisted
man is provided with only two uniforms: the dress and the service uni-
forms. The dress coat (Fig. 72) is a single-breasted sack coat of dark
blue cloth, fastened with six regulation buttons down the front, with stand-
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ing collar and shoulder loops. On occasions of ceremony, cords and tas-
sels of mohair are fastened across the front of it. The dress trousers are
of sky-blue kersey (Fig. 73). The service coat is a single-breasted sack
coat of olive-drab woolen material (Fig. 75), or khaki-colored washable
cotton material (for hot weather), with buttons and collar ornaments of

F1c. 73.—Dress trousers for Fic., %4.—Service breeches, olive
all enlisted men. drab wool, foot.

dull-finished bronze metal (Fig. 76). The service breeches are of the
same materials, made loose above but fitting closely below the knee, ex-
tending to the tops of the shoes and fastened with tapes (Fig. 74). They
are worn with shoes and leggings. TFor mounted men they are reinforced
with a piece of the same material on seat and legs.
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The service uniform has now been used several years under various con-
ditions of service and climate, and has proved very satisfactory.

1. 75 —Service coat, olive drab wool, for all enlisted men.

F1c. 76.—Service coat, cotton khaki, for all enlisted men.

The Hospital Corps is also provided with a white suit, coat and trousers
of bleached cotton duck, to wear when on duty with the sick.

A fatigue suit, coat and trousers of brown cotton duck, is issued to all
enlisted men for use when on fatigue work or certain special duties.
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The overcoat for all enlisted men is a double-breasted ulster of olive-
drab woolen material, suitably lined, extending down the legs 8 to 10
inches below the knee, with standing rolling collar, and closing by means
of five large horn buttons (Fig. 77). A hood of the same material,
large enough to cover head and cap, can be buttoned around the neck,
under the collar, so that when drawn over the head it raises and holds the

Fic. 77.—Overcoat, olive drab wool, for all enlisted men.

collar against the neck; in garrison it is worn only in inclement weather.
The front corners of the skirt are provided with buttons or hooks, so that
they may be turned back to facilitate marching. This overcoat can be
worn over any uniform without change of head-gear.

A blanket-lined canvas overcoat is issued to troops stationed in ex-
tremely cold regions, but only for use while on guard duty or in field

g Rl gl iy
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from our service, although there seems to be no good reason why it could
not be used on garrison duty in the tropics and in the Southern States.
Caps.—Enlisted men are provided with a dress cap, two service caps
and a service hat. The caps are all alike in shape, having a total depth of
3 1/2 inches, a flat top projecting all around from 3/4 to 1 inch beyond the

band, ventilated by two eyelets on each side, and a visor 1 3/4 inches deep

Fic. 31 Dress cap for all enlisted men.

at its center, slanting at an angle of 45 degrees. The dress cap is of dark
blue cloth (Fig. 81) and has a detachable band for occasions of ceremony
(Fig. 82) varying in color according to the arm of the service. Of the
service caps, one is of olive-drab serge (Fig. 83); the other of cotton
khaki with detachable top (for washing), each cap being provided with
two tops. These caps take a firm grasp of the head without irksome

Fic. 82.—Dress cap band for full dress.

pressure and are light and comfortable, but do not allow much air space
in the flat crown which is sometimes almost, if not quite, in contact with
the hair. It is quite necessary, for proper ventilation, that the top be
stiffened so that it may not collapse over the scalp and close up the eye-
lets in each side. Like all caps and kepis they do not protect the nape of
the neck.
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appears on the external border which touches the ground. In the standing
posture, the foot rests on the heel, the head of the first metatarsal bone
(ball of the big toe) and the outside border. In a normal, well-shaped
foot, the internal border is practically straight, that is to say, a line drawn
from the inside of the heel, along the edge of the middle foot, will pass
through the axis of the big toe; or, again, a line drawn along the inner
edge of the big toe will touch
the inner ankle (Fig. 86). The
external border, on the contrary,
describes a marked curve, from
the tip of the big toe (the longest
of the toes) outward along the
receding toes, the summit of the
convexity being opposite the base
of the little toe. The widest
part of the foot is an oblique
line drawn from the base of the
big toe to that of the little toe
(ball line). It is to be noted
that the ridge of the instep does
not run along the middle line of
the foot but inside of it and
toward the big toe.

The shoe is to be made in
accordance with these data.
The foot should be measured
while standing, for the mere
weight of the body causes it to
spread 1/4 inch in length and
nearly as much in width, while,
under a héavy weight, such as
the soldier may carry in the

Fic. 83.—Radiograph of foot of soldier field, the elongation and widen-

showing deformity of toes and irritation ex- ing may reach half an inch
ostoses due to bad shoes. (Munson.) i

After a long march the whole
foot becomes temporarily enlarged. The shoe therefore should be at least
5/8 inch longer than the foot, and wider in the same proportion across the
base of the toes. In the tropics, according to Giles, the feet (as well as
the hands) become a full size larger than at home.

The sole should be of tolerably thick, resistant, elastic leather, and pro-
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In our service, the foot-wear issued to enlisted men of all arms, the
result of careful study, is as follows:

. Garrison russet shoes, laced, with loose tongue, the narrowly
rounded tip slightly triangular in accordance with the shape of the toes,

Fig. 88,—Russet shoes for garrison.
the total |]L‘ill_;'i11 from bottom of heel being 6 1/2 inches (Fig. 88). To be
used in garrison only and always with leggings or puttees. They are
polished with the usual russet dressing.

Fic. 8¢9.—Gymnasium shoes,

2. Marching russet shoes, laced, with bellows tongue, more broadly
rounded across the toes to give them free play, the sole projecting a
quarter-inch beyond the upper. To be used in the field and always with
leggings or puttees. They are not polished but oil-tanned with neatsioot

oil.
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Fic. go,—Arctic overshoes.

Fic. g1.—Leather gauntlets for mounted men.






CLOTHING, UNIFORM AND EQUIPMENT. 253

aside to dry slowly, the swelling of the oats preventing shrinkage of the
Jeather; when dry, rub on several coats of neatsfoot oil.

Ouwershoes.—In extremely cold regions, when the necessity therefor is
certified by the post commander, arctic overshoes (Fig. go) or lined
mocassins may be issued to the men.

Leggings.—Leggings are worn by all enlisted men with the service
uniform: of smooth russet leather in the cavalry and field artillery, and
of khaki-colored canvas in the infantry, hoth kinds to be of strap-puttee

style, and made in five s:zes.

F1c. g3.—Fur mittens, fleece-lined.

Stockings.—Two kinds of stockings are issued, woolen (heavy and light)
and cotton. Woolen arein many ways superior tocotton stockings, having
greater compressibility, elasticity and absorbent power, and are pref-
erable for the soldier in the field, provided their thickness can be varied
according to circumstances. Cotton stockings may be worn in hot
weather or when wool provokes abundant perspiration, but need fre-
quent changing.

Groves.—The gloves issued are: leather gauntlets for mounted duty
(Fig. 91), and white knit cotton or white wool (Fig. 92) for dismounted
duty. In very cold regions, leather gloves or fur mittens, fleece-lined, are
also provided (Fig. 93). In Alaska, fur gloves may be issued if deemed

NECCS54TY.
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distribute it over the body so as to be most conveniently carried and least
impede the marching capacity of the soldier are important questions to
which much attention has been given. From experiments carried out in
Germany it results that this weight (including overcoat) should seldom
exceed 55 pounds. and that a load of 65 pounds is oppressive and exhaust
ing and can only be carried a short distance. The weight of the equip-
ment of various European countries ranges from 50 pounds in England, to
64 pounds in Russia. The Japanese soldier carries at least one-half his

Fic. g5.—English field equipment.

own weight in winter. A notable diminution of the French soldier’s
burden has very recently been obtained by reducing the weight of the
knapsack from 16 to 7 pounds, by making the individual mess-kettle, as
well as the canteen (with cup attached), of aluminum, and by cutting
down the number of cartridges to 88. As stated above, our equipment
weighs 46 1/2 pounds without the overcoat, and 55 r/2 pounds with it.
Although not very heavy it would be desirable to further lighten it by a
few pounds. A reduction seems pessible in the overcoat and slicker.
By the waterproofing of the uniform, the slicker could be dispensed with.
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Distribution of Equipment.—The center of gravity of the body is op-
nosite the second lumbar vertebra and 2 or 3 inches in front of it. The
line of gravity is a vertical line passing through this point. The weight
of the equipment, to be properly balanc ed, should be as near the line of
aravity as possible and not too far above the center itseli. In other words,

1. 96.—German field equipment. (Lawvisse.)

the center of gravity of the load and that of the body should correspond

as closely as practicable (Fig. 94). Thisis best accomplished by distrib-

uting the weight around the body over as many points as possible; such

distribution has the further advantage to bring all available muscles into

play without overexerting any special set. The bony parts which practi-

cally bear the entire weight are the shoulders, back and pelvic brims.
A7
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‘L'hey should all be utilized to the full extent. Pressure over the blood-
vessels and nerves of the inner part of the arm, in the axillary region,
must be carefully avoided; therefore straps and slings passing under the
arm should lie close to the body and run in a direction more vertical than
transverse. The free play of the chest is most important and nothing

Frz. g7.—Austrian field equipment.  (Lawvisse.)

should seriously interfere with it. It is also obvious that nothing must
impede the free movements of the arms, especially in the handling of the
rifle.

Knapsack.—The knapsack is an essential part of the equipment of all
European armies; it contains spare clothing, toilet and personal articles,
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sometimes cartridges and rations. According to Lavisse, it should be
made of hide covered with its hair, except on the inner face which should
be of pliable leather to avoid heating the back; this inner face should be
slightly concave and made to fit the back, thus bringing it nearer to the
line of gravity; to secure this fit, 2 or 3 sizes of knapsacks should be

FiG. g8.—JFrench field equipment. (Lawvisse.)

provided as in the Germany Army. The contact of the sack against the
back can be softened by two pads (as in the Swiss Army) which have, be-
sides, the advantage of separating slightly the sack from the back, thus
facilitating the circulation of air between them.

The knapsack is suspended by slings from the shoulders according to
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various methods, and generally connected by straps with the cartridge
boxes carried on the belt in front, so as to balance the weight.

Ingenious and practicable devices have been recommended to support
part of its weight upon the hips or lumbar riegon. Of them, the Mer-
riam pack (first suggested by Dr. E. A. Parks, of England) is probably the

F1c. gg.—Swedish field equipment. (Lavisse.)

best (Fig. 100): DBy means of stiff wooden side braces, the main part of
the soldier’s load is transferred from the shoulders directly to the large
bones of the hips. The advantages claimed for this method are the
elimination of pressure from the shoulders, entire freedom of motion of the
arms and unobstructed ventilation; the abolition of every form of cross
belt so that the nerves and vessels of the armpits are wholly relieved from
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gravity of the body than the average knapsack and therefore more easily
balanced. On the other hand, in warm weather, it heats the neck and

F1G. 1o1.—Field equipment of the U. 5. Infantry soldier.

chest, sometimes to an uncomfortable degree and, if heavy, may somewhat
restrain the expansion of the lungs. A more serious objection is that it
interferes more or less with the free use of the arms and handling of the



CLOTHING, UNIFORM AND EQUIPMENT. 263

rifle, and that it raises the body, when lying down to fire, a few inches
higher above the ground, thus presenting a larger target to the enemy.

Fic. 102,—Shelter-tent half, open and rolled.

[t must be borne in mind, however, that, whenever possible before en-
gaging in battle, the rolls will be removed and piled.
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All things considered, the experience acquired during the Civil War and
since, tends to indicate that the blanket-roll, provided its weight does not
exceed 15 or 16 pounds is better adapted to our foot troops than any form
of knapsack.

CarTrRIDGE BELT.—The cartridge belt of the United States soldier is a
weven webbing belt 3 1/2 inches wide, with g pockets of the proper size
to hold 2 clips, each clip of 5 cartridges. Eachpocket is provided with a fap
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F16. 103.—Cartridge belt and attachments (first-aid packet omitted).

which closes by a glove fastener. Two metallic eyelets are inserted near
both edges, between adjacent pockets (Fig. 103). It is supported from
the shoulders by a pair of suspenders hooked into the eyelets of the upper
edge. From it, by means of hooks passed into the eyelets of the lower
edge, are suspended the haversack, bayonet-scabbard, canteen and first-
aid packet (Fig. 104).

Haversack.—The haversack consists of a front, back and flap of khaki
duck, with bacon bag, a pocket for fork and spoon, another for the knife,




CLOTHING, UNIFORM AND EQUIPMENT. 265

and bags of white cotton drill for cofiee, sugar and salt; a large pocket in

the flap contains the meat-can.

CANTEEN.—The canteen is a circular tin vessel, somewhat shaped like a

_Cartridge belt and attachments in position.

Fre: 1od4.
double-convex lens, with side toward the body flattened, 8.25 inches in
diameter, 2.87 in thickness and holding about 3 pints. It is covered with

gray wool felt 0.25 inch thick, and over this with khaki duck. It seems
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and thrifty management of their officers and indulge in such delicacies as
their resources permit.

When barracks are so planned that kitchens and mess-rooms have to be
detached, a very convenient and economical arrangement is that illus-
trated in Fig. 113, in which two sets are contiguous and under the same
roof. ‘This is particularly suitable for barracks disposed in double sets.

Fic. 114.—Barrack bedstead.

The features which should characterize barracks in the tropics are de-
scribed in the chapter on Service in Warm Climates.

Furniture and Bedding.

All woodwork and furniture in barracks should be of the simplest kind
and easily accessible, with as few recesses, angles, mouldings, projections
and open shelving as possible to avoid the accumulation and dissemination
of dirt and dust.

Wainscoting is superfluous and harmful in barracks, affording refuge
to vermin and rodents.
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The advantages of acetylene, besides its intense illuminating power,
are its cheapness, being the least expensive of all illuminants, and the
facility with which it can be produced in any place. It is especially
valuable for military purposes on account of the portability, simplicity and
ease of operation of the generator, In our service, a small but complete
acetylene outfit, consisting of generator, rubber piping, burners, reflectors,
etc., weighing, with chest, 74 pounds, is supplied to each field hospital for
the lighting of the operating and dispensing tents (Fig. 141). Two such
outfits are allowed a stationary hospital and three to a base hospital. The
generator, of about the size of a water pail, contains two pounds of car-
bide and can maintain four 25-candle-power burners for four hours, be-
fore being resupplied. Fig. 142 shows the application of the system to a

Fic. 142.—Hospital tents lighted with acetylene gas.  (Colt system.)

hospital ward under canvas. Small acetylene lamps, secured in front of
the cap by an elastic band, to be used at night by hospital corps men in
searching for the wounded and other purposes, have also been experi-
mented with and found very satisfactory.

Llectricity is the ideal illuminant and should always be preferred when
available. Used in the form of the incandescent lamp, it gives a white,
steady, brilliant light of at least 16-candle power. As this light is not the
result of combustion and does not absorb oxygen from the air, no contami-
nating product is given off and the composition of the air is in no way
affected. Its feeble heating power renders it particularly valuable for
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small, square, frame cabin, each tent connecting with it by a door (Fig. 176).
A stove or fire in the cabin warms the tents; around it the men gather to
smoke and lounge.

F1c. 177 —Underground Russian hospital at Mukden, Manchuria.

When campaigning in very cold countries it may be advisable to con-
struct dugouts, that is to say, huts partly excavated in the ground and
covered with mud roofs, as was done on a very extensive scale by the

o

Fi1c. 178.—Dugout used by the German Army. (Munson.)

R ¥

Russian and Japanese soldiers in Manchuria. Such dugouts have the
advantages of being quickly and cheaply constructed, easily heated and
not conspicuous. On the other hand, they are difficult to police and
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F16. 179.—Portable hospital pavilion, system Ducker.

DUCKER COMPANY

HEW YORHK

Fic. 180 —Portable hospital pavilion with double roof and double Hoor,
system Ducker,
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with those of the other half. Each hole, 11 inches long, is covered with a
strong hinged lid which can only be raised to an angle of 45%, so that it is
self-closing and prevents standing on the edge of the hox,

Each box consists of 8 pieces perfectly interchangeable with those of any
other box, and weighs 175 pounds. It can be put together without SCrew,
bolt or hook, or taken apart, by one or two men in a few moments. To
disinfect the pit, the attendant lifts the half of the top nearest to the earth
pile and shifts it over the other half, thus uncovering the pit and obtaining
a good view of the contents (Fig. 191). One pit 1o feet long covered with

F16. 190,—Movable latrine box.

this box will do for a company for a week; if the stay is to be longer, the pit
should be of the standard length of 20 feet and 2 boxes used, end to end.

For urinals: tllll'}S, cans or boxes must be provided, one at each end,
with a pipe, gutter or trench leading into the pit.

Police and Disinfection.—In order to pi‘mnute personal cleanliness
and prevent as much as possible the transmission of infection by personal
contact, the men should be enjoined to use paper in latrines, preferably
the ordinary thin toilet paper. The Regulations provide for the issue
of toilet paper in camps whenever practicable. The use of paper, how-
ever, especially light tissue paper, requires great care; the least breeze
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will often prevent its falling into the sink, while a stronger wind may blow
it up and scatter it over the camp grounds. It should be one of the special
cares of the attendant to guard against this.

Another important measure to prevent fecal matter dissemination is to
require the men to wash their hands, after defecation, before leaving the
latrine. For this purpose, the attendant should have a bucket of clean
water, a couple of basins and soap always in readiness, each man after
washing emptying his waste into the urinal. When an infectious disease
is present in camp or apprehended, it will be wise to dip the hands, after

Fic. rgr,—Movable latrine box, with one half of the top shifted over the other half
sfor inspection and disinfection.

washing them, into an antiseptic solution of formalin, cresol, corrosive
sublimate, etc. During one of their recent wars with the natives in
South Africa, German troops were required, after defecation, to soak
their hands in an antiseptic solution and, after washing, to wipe them
with dry sand.

Strict cleanliness and efficient disinfection will prevent much of the
danger lurking in the open sink. In the first place, it should be in charge
of a civilian scavenger, or enlisted attendant, held strictly responsible
for its sanitary condition. Every man using it must be required to cover
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It is quite doubtful, however, whether such combination is desirable
and yields the best results. The incinerator sheds, necessarily visited by
a1l the men and always kept scrupulously clean, should not also become
garbage pens. Excreta and garbage require somewhat different treat-
ment and can be more conveniently disposed of separately. It is not
believed that such separation would require more material or the expendi-
ture of much more fuel, for appliances constructed for one special object
can accomplish it more perfectly and economically than if designed for
several purposes. It is also to be borne in mind that there are camp sites

Fig. 207.—Conley field incinerator.

where only erematories are required, the excreta being already provided
for by sewerage; or vice versa, where crematories already exist and only
excreta incinerators are needed.

The Cramplon Latrine.—An ingenious field latrine devised by Major
Geo. S. Crampton, of the Pennsylvania National Guard, deserves a piss-
ing notice. It is circular in shape, with seats around the edge. A groove
runs around the front part of the holes so as to collect the urine and sepa-
rate it from the feces. The former is conveyed into a pit dug in the
ground, while the latter are received in an impermeable detachable canvas
bag. Whenever the bag is nearly full, it is removed, closed tight by means
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black and blue squares where a white line becomes black, and in that of
the yellow square where a reddish line becomes nearly white.

'rom these and similar observations, it is deduced that the non-actinic
value of a textile fabric depends more or less upon its color, but more
upon its opacity; that any fabric which excludes light also shuts out

BLACK RE ORANGE

YELLOVV

FIG. 214. Photograph showing the anti-actinic value of colors,

111 |l|f!ill,‘_{ white and black.

actinic rays, and that this result is most surely and easily obtained, the
thickness of the cloth remaining the same, with black than red or orange;
black is also more easily procured and less conspicuous; therefore it
should be the color of the fabric used to line the head-dress and part of the
coat, or for the undershirt. Silk being light and a poor heat conductor







































DISINFECTION

AND DISINFECTANTS.

Kinyoun-Francis steam and formaldehyde disinfector
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The * hammock-stretcher” of Auffret, used in the French Navy, is con-

structed somewhat on the same principles, but is curved under the butt-
ocks to afford support, and not partitioned.

Fic, 228.—The Stokes splint stretcher.

HOSPITAL SHIF.

The hospital ship, in peace as in war, is now recognized as a necessary
component of a fleet. The Navy Regulations characterize it as follows:
““A hospital ship being assimilated to a naval hospital on shore, will be
commanded by a naval medical officer not below the grade of a surgeon
detailed by the Navy Department. Such vessels will be manned by a










































































































