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CHAPTER I.

Every form of camp sanitation, whether it

be the disposal of waste, the purification of the

water supply, or anything else, has but one primary

object in view, viz.- the prevention of disease. It

must be recognized first that there are no diseases

which are peculiar to soldiers. There are, however,

certain diseases to which, because of their work

and environment, soldiers are particularly liable.

"The men who compose an army are drawn from civil

life, in which each individual has, to a greater

or less extent, independent control of his time,

choice of occupation, selection of food and dwelling

place, and general sanitary care. After enlistment,

soldiers lose most of this independence; they are

housed, clothed, fed and exercised under regulations

which it is beyond their power to amend; they are

moved from one point to another, differing very

widely perhaps in climatic and other conditions,

under orders which they iamy not presume to question;

their hours for sleep, meals, work and recreation

are fixed for them without consultation with them

or without regard to individual or communal prefer-

ence. " (Harringtcn).



The diseases which are, and have been, the

most prevalent among the armies of the orld, may

be divided into two eneral classes;

(1) The large and all important group of in-

fectious diseases; and

(2) Those conveyed by vermin, parasites, ex-

posure to weather extremes, immoral habits, and im-

proper diet.

In this thesis, it is not the idea of the

author to attempt a complete discussion of all the

diseases of these two classes and only those of

extreme iportance will be considered.

TYPHO ID FEVER.

Greatest of all the diseases which the

soldier is subject to is,of course, typhoid fever.
Kean, in 1905, said, "Typhoid fever is to-day,

on account of its wide dissemination the persis-

tent vitality of the infecting organism, the dur-

ation and severity of its attack, and its large

death rate, the most formidable infectious disease

with which we have to contend in military life."

Examples of the ravages which typhoid has caused

in military life in the past are so numerous that

a
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volumes could be written on this single subject.

A few of the more notable examples may well be con-

sidered here. Quoting from Keefer's book, 'Mili-

tary Hygiene":-

"Typhcid fever (or enteric as the Eng-

lish call it) has for many years been known as

the 'Scourge of Armies.' In our Civil War the

Union Army had over 80,000 cases recognized as

such, and there were probably as many more which,

because of imperfect means of diagnosis, were

thought to be malaria or other affections.

War of 1870:- The Germans,in the war with

France in 1870, had over 73,000 cases and nearly

7,000 deaths, although active hostilities lasted

but six months.

The Boer War:- The British Army, in South

Africa, while fighting with the Boers, had 57,000

cases and 8,000 deaths.

War of 1898:- In our War with Spain we had

20,738 cases with 1,580 deaths, among 108,000 men,

all occurring within three and a half months; one

man in every six had the disease, while this pro-

portion was increased to in 5 amcng those regi-

ments which never left the United States. Typhoid

fever caused nine-tenths of all deaths occurring

among troops encamped in the United States in 1898.
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Such instances might be mu ltiplied inde-

finitely, but enough has been said to show what an

immense acunt of sickness and military inefficiency -

to say nothing of the suffering and death of indi-

viduls, with economic loss - this dread disease

causes."

Typhoid is caused by a vegetable germ

known as typhoid bacillus. It multiplies with

!gn enormus rapiity and finds. the most favorable

-i soil for increase and growth in the bow~els of

human beings. It can realily be seen, therefore,

that the disease is spread by the transfer of the

germ in some manner from the ecretions of the in-

fected person to the intestinal tract of another.

This may be :lone in several ays, by direct contact,

infected ater, milk or fool, by dust, flies, soiled

hands, etc. It is easy to see that the spread of

typhoid may take place ore easily in military

camps, where men are of necessity crowlaed together

and whare the difficulty for irramedite an complete

disposal of wastes is ifficult or even impossible,

th.;a~n in the more ordinary walks of life.

In every hunred cases of men who have re-

covere from typhoid attacks there are three or four

who continue to breed tlhe erms in their bodies.



These men are called "carriers3. No w, let us sup-

pose that one such man is in a company. His hands

are likely to be soiled, so that everything he

touches becomes contaminated anl,when 30meonea Cise

to-uches the same thing, the chances are good for

his catching the isease. Again, unless this "car-

rier" is particularly careful to cover his excreta,

if a trench system is in use, the flies gt in and

later carry the deadly gerum into tents, or even

the camp kitchens, contaminating the food later to

be eaten by the men. Thus it is easy to see how

comparatively easy it is for this disease to get

a start in camp, and once started the risks row,

with the number of men infected, in geometric pro-

gression. In the Spanish-American War it can be

noted th:-t the three chief factors responsible for

the thousands of cases were uncovered excreta, flies

and personal contact.

It has been found that a person who has

had typhoid and recover3.i from it, becomes imune

to the disease. Substances are found in the bloot

antidotal to the typhoid bacillus and so a few years

ago an English investigator began work to find some-

thing -which would artificially produce these sub-

stances in the bcly. The result has been the anti-

. 1
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typhoit injectioni. These consist of the injectio ,

by means of a hypo·icrmic syringe, of a certain quan-

tity of the antitoxin, usually in the arm. The early

results following inoculation are the reactions

which occur. Incapacitation occurs as folo-ss:-

Incapacitated for 5 ays, i per thousan1.

Incapacitated for 3 :iays, 3 per thousand.

Incapacitated for less than 3 days, 996 per thousani.

If care is taken the anger of the reaction necessi-

tating the amission of a man to the hospital becomes

a minimu,.. In one case there were 27,000 inoculations

without a single hospital admission. In 99 per cent.

of cases the man inoculatet is capable of carrying

out his routine uties at the nd of forty-eight

hours, while less than 5 per cent. show even mod-

erately severe reactions. In most cases, if the

dose is administereld in the afternoon, the symptoms

are ntirely gone by the nest morning.

Inoculation has done more to prevent ty-.

phoid in armies than anything else. Statisticas,

which are so numerous that only a few of the more

striking or interesting can be discussed, show

clearly the beneficial results o btainei from this

source.



(1) A British cavalry regiment at eerut,

India, had 200 inoculated and 300 uninoculated men.

Sixty cases of typhoid occurred in an outbreak inong

these men, all living under the same conditions.

The cases were distributed among the groups as fol-

lows :-

Fully Part ially Wholly
Protected. Pro tec ted. Unprotoc ted.

None. 2 58

(2) From a series of tests made by twenty-four

special meical officers distributed among the Eng-

lish troops, the following facts were obtained:-

(quoted verbatim from "Sanitation in War").

"If two men of similar physique and age -

one inoculated and the other uninoculated - are ex-

posed to silar risks of enteric and one is going

to get it, the os are 5 ½ to 1 that it ill be

the uninoculated man; while, if one of them is bound

to die of it, the odds lengthen to 10 ½ to 1 that

it will be the unprotectedl man. n

(3) Data of the whole British Army in India

dluring ten years (Figures 1 and ). Inoculation

was reintroduced in 1905 and by 1913, 90 ~ of the

men were inoculated. The figures are what might

be expected:-

i

3
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Aimis sions. Deatth,.

1905 1i146 213

1913 85 16

In deaths and medical expenses alone this probably

represents a saving of about 250,000.00 a year.

(4) The most striking figures of all are those

of our om army in which anti-typhoid inoculation

has been made colimpulsory (Figure 3). This has al-

most completely prevented typhoid fever in the army,

there being no deaths from this cause since 1908,

and in the year 1913,in an army of 90,000 strong,

only three cases of typhoid fever occurred.

(5) A comparison between an army division in

Florida in the Spanish War of 1898 and a division

in Texas during the Borier troubles of 1911, shows

clearly what the effect of inoculation has been.

These two divisions lived under practically the

same conditions as regards climate, season, water

supply, etc., and were approxinately of the same

strength. The Texas division had, it is true, bet-

ter waste disposal methods, but its complete immnuni-

zation -by means of the anti-typhoid prophylactic

constituted the following difference:-
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Mean Cases of Deaths from
Year. Strength. Typhoid. Typho id.

1898 10,759 2,693 248

1911 12,801 2 0

DYSENTERY AND DIARRHEA.

Dysentery is, "broadly speaking, any in-

flammatory disease of the bowels in which blood and

mucus appear in the stools." There are two forms

of dysentery, depending upon the parasite which causes

it. The kind caused by animal parasites is called

Amebic, and that caused by vegetable parasites,

Bacillary Dysentery. The latter is the more danger-

ous, and is sometimes almost as rapidly fatal as

cholera. Since this disease is caused by intesti-

nal organisms, its spread may take place in pre-

cisely the same way as typhoid and the same precau-

tiona that are used against typhoid must be employed,

viz.- disposal of excreta, the sick should be separ-

atel from the well, the water supply should be pro-

tected, etc. Unfortunately, as yet, no vaccination

has been found for this disease.

Diarrhea is very common among the sol iiers,

and may result from a variety of causes, such as



poor food, canned goods, cart.less cooking, et.

There is also an epidemic diarrhea hich is probably

due to the presence of the dysentery bacillus in the

intestines.

TYPHUS.

This dread disease is caused principally

by famine, filth and vermin. The chief carrier of

the disease is the body louse. The most striking

example of typhus has been in the prsent European

~War, when the whole of Servia was practically over-

run by this disease. It has also been commonly

found in the trenches of all the fighting forces

and constitutes one of the most dread of the so-

casled war diseases.

MALARIA AND YELLOW FEVER.

Malaria and Yellow Fever are probably of

little importance to-day. They are both caused by

the bite of an infected mosquito; the so-called

anopheles, causing malaria and the stegomyia

yellow fever.



CEREERC-SPTINAL ENINSTr S.

This diiease is caused by a micrococcus,

.hich, when breathed, lodges in the throat. For-

tunately but few are asusceptible to this disease,

for its death rate is very high (70 % in untreated

cases). An antimeningitic serum is used to treat

the disease and should be used very promptly. It

has caused considerable anxiety among the troops

at the front in the present war. It has been

found that 40 of contacts become "carriers," due

to a naso-pharyngeal infection which lasts from

twenty to thirty days.

PLAGUE.

Plague is another vermin disease hich

established itself regardless of climate wherever

it finds favorable conditions. It is caused by

the bite of the rat flea, which leaves the rat

after its death and attacks man, Rats are Very

common in the trenches and strenuous efforts are

being made to exterminate them, because of their

association with this dis3ease.



This disease results' from scarcity r

improper diet caused chiefly by the absence from

tha diet of the organic acids of meata and vgatubles.

It is tested for by a blood test, which shows tha

normal alkalinity of the blooi to be rduced to the

equivalent of three times dliluted N/10 acid. Scurvy

attacked the beleaguered garrison of Russians at

Port Arthur, where 83 % of the whole garrison con-

tractel this disease. Lemon and lime juice are both

preventive and curative.

TUBERC rLOSI S.

Commcnly known as consumption," tubercu-

losis is primarily a lung disease and i spread by

men reatnlng tne air nfn;cted with the tubercle

j bacillus. It may also b conveyed by milk an;i some-

times by food. Men closely cramped together, as in

prison camnps, guard houses, etc., are especially

liable to contract this disease and its spread is

rapid and virulent. It is aid that this iseae

is causing great suffering and many deaths among

theS unfortunate prisoners of war held by Germany.

Fresh air is the greatest preventative for this dis-

ease/



OTHER DISEASES.

There are many other diseases to which

the soldier is particularly liable, mong hich

the following can be grouped together under the

head of Exposure Diseases:-

Tonsilitis, Influenza, Cols, Effects

of Heat and Cold Exposure, Blis:tered Feet, etc.

Some of the other contagious diseases,

of minor importance, which have, however, in times

past caused great epidemics, are:-

Diphtheria, Smallpox, Cholera, Scar.atina,

Mumps, easles, ookworm Disease, Dengue, Beriberi,

Leprosy, etc.



CHAPTER II.

CA,P WASTES.



CHAPTER II.

After the camp site has been selected with

due care to proper sanitation, immediately arises

the question of waste disposal. Colonel Frank R.

Keefer, in his splendid book upon "Military Hygiene

and Sanitation," says:

"The most essential feature of camp sani-

tation is the efficient disposal of wastes."

Major P. S. Lelean, R. A. M. C., has re-

cently put into book form a series of lectures

upon camp sanitation, which he calls "Sanitation in

War." In this he defines conservancy, the English

term for waste disposal, as follows:-

"Conservancy is that branch of sanitation

which deals with the disposal of waste products.

This sanitary necessity stands in relation to one

of the most definitely established laws of hygiene

which has yet been enunciated - that all life is

choked by the accumulation of its own products."

Wastes may be defined as those substances

for which man has no further need. These substances

may become in time, if not properly disposed of, a

ource of danger, and a cause of sickness, disease,

r·: and even death. Such wastes may be either solid or

liquid. In military camps, where men are crowded

[..

. ,.



together in large numbers, the problem of efficient

iisposal of wastes may assume large proportions.

The indiscriminate disposal of waste matter in

military camps which are constantly moving, as

during a campaign, may not be of so much consequence,

but in a semi-permanent camp, it is, as Major Munson

says, a matter of life or death.

Camp wastes may be conveniently put in

six groups, as follows:-

1. Human excrement (feces and urine).

2. Garbage (solid kitchen refuse, food, etc.).

3. Waste water (kitchen sinks, baths, basins,

etc.).

4. Animal manure (horses, cattle, etc.).

5. Dry Rubbish (waste paper, boxes, bags,

etc. ).

6. Storm waters.

The above classification is in the order of impor-

tance with relation to health. The iispcsal of human

excrement is by far the most important of all. It

is interesting to note what two of the more important

writers upon military sanitation say in this regarl.
"The disposal of humn;an excreta is one of

the most important problems that confront the mili-



tary hygienist, one tht.-t shoul1 be the object of

the constant solicitude of the me;iical officer and

require his most careful attention. " (Havird's

Military Hygiene).

And again, "If we ha a perfect method of

disposal of these waste products of the body, it

would not be long before typhoid fever -would cease

to appear in epidemic form, and only an occasional

case would be encountered as the result of direct

contact with an infected individual. But, under

the imperfect sanitary conditions of modern ex-

istence, it will be a long time before this is rea-

lized, and in the meanwhile e must employ such mea-

sures as will reduce to a minimum the risks of con-

tact with infectious material." (Keefer's Military

Hygiene).

This special phase of the waste disposal

in camps is of course the most important. Human

excrement is the chief source of danger in regard

to all diseases of intestinal nature and careless-

ness in its immediate and thorough disposal has

been the prime cuse for fully to-thirds of the

sickness in the armies of the orld.

The disposal of excreta in military casmps

depends of course largely upon the size, location



and dgre of permanency of the c n the

fort, and degree of permanency of the camps. In the

forts, and camps of a permanent nature, sewerage

systems are generally installed and the water car-

riage system used. This system is of course the

ideal one and should be used whenever possible.

But in the camps of a less permanent nature, where

a large number of men are brought together for a

short length of time, or in time of war, when the

encampment is subject to change of position, the

water carriage system is impossible. It is the

disposal of wastes in this latter type of camp,

which the author has attempted to discuss in this

thesis.
Human excrement in camps of semi-permanent

nature may be disposed of chiefly in one of two ways,

viz.- either it can be burned (incinerated),or buried.

Both of these systems will be discussed later in

this thesis. In the present European War, trench

warfare has been used from the beginning. Here the

disposal of the waste materials is practically that

of a siege. For a time excreta was disposed of by

t.- placing it in tins and lobbing them into the enemy

trenches, which happened to be near enough. Re-

prisals occurred and were found so unpleasant that

this method has been abandoned by both sides. The

burial system and the pail system have been more re-

I
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cently adopted, but the almost constant shelling

and rifle fire hve made the proper disposal of

wastes in the trenches an arduous and disagreesable

proposition. So little i known of the actual

conditions which exist in the trenches that the

author feels justified in leaving this phase of

the subject out of consideration.

The almost universal method of disposing

of garbage and dry rubbish, of which there is an

abundant quantity, in a military camp, is by burn-

ing. There are many various ways in which this can

be done and the more important of these are discussed

in a later chapter.

The disposal of the other kinds of camp

wastes, waste water, animal manure, etc., is of

minor importance and is carried out largely to pre-

serve an orderly and cleanly appearance of the camp.

It is a well-known psychological fact that, with

disorderliness and filthy conditions, men lose their

sense of decency and conditions grow rapidly worse

and disease prevails. When we consider that almost

all of the disease in the army has been unnecessary,

that the loss of life froa disease in every war

until the Russo-Japanese conflict,has been nearly

four times as great as that caused by the actual
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fight Ing and tat t--tbnirds f hit.1 disease azn

locs of life could be prevented by an efficient

systel of waste isposal, it seems almost self--

evident tha st time, money arn effort shouli be spent

to attain this nd.

In the British Army, in the wars of the

thirty years previous to the present European con-

flict, for every one man killed by the enemy, there

were forty hospital amissions and the loss of 4.8

lives. If then by spending more time and money in

developing waste disposal- systems for our military

camps, we can reduce this sickness nd loss of life,

would it not be a great economic saving, a means

for a more efficient army, as .well as a great sav-

ing in human life?



CHAPTER III.

TH~ DISPOSAL OF HUMAN EXCREMENT BY BURIAL.



CHAP T I I.

As 'as been saisd before, the chief source

of danger of typhoid fever and other intestinal

diseases in milita.ry cam!ps is human ereta. Its

prompt i.1 efficient .iisposal, then, i primarily

'the thing e wish to attain. Two general methods

present themselves, namely: the burial system and

that of incineration. The burial system is, er-

haps thei oldest system of disposal known. In the

English bible (revised) we find Moses instructing

his people, when they were encamped in Africa and

suffering from a "Plague of flies," as follows:

"Thou shall have a place also without the camp

whither thou shalt go forth abroad: And thou shalt

have a paddle (shovel) amorng thy weapons; and it

shall be, when thou wilt ease thyself abroad, thou

shalt dig therewith, and shalt turn back anl cover

that hich ccmeth from thee." Deuteronomy XXIII.

1]2-13. The burial systen; i still the official

systeu. in our army to-day rd in many cases is

still the most esirable.
The subject of ecreta disposai in camp

is treated in the United States Army Infantry Drill

R gulatios, published in 1911, as foliows:-

I



"DISPOSAL OF EXCRETA.

674 Immediately on arriving in camp sinks

should be dug. This is a matter of fundamental

sanitary importance, since the most serious epi-

demics of camp diseases are spread from human ex-

cre ta.

One sink is usually provided for each

company and one for the officers of each battalion.

Those for the men are invariably located on the

side of camp opposite the kitchens. All sinks

should be so placed that they cannot pollute the

water supply or camp site as a result of drainage

or overflow. To insure this, their location and

their distance from camp may be varied.

When camp is made for a single night,

shallow trenches, 12 inches deep and 15 to 18 inches

wide, which the men may straddle, will suffice.

In more permanent camps, the trenches

should be about 2 feet wide, 6 feet deep, and 15

feet long. They should be provided with seats

and back rests made of poles, and should be screened

by brush or old tent flys.

675. In cold weather the contents of sinks

should be covered once daily with quicklime, ashes,

or dry earth. When filled to within 2 feet of the



top, sinks should be iscontinued and filled in.

Open pits are dangerous during the fly

season. However, the danger may be greatly re-

duced by covering the excreta with earth or by a

thorough daily burning of the entire area of the

trench. Combustible sweepings or straw, saturated

with oil, may be used for this purpose.

In fly season, trenches may be closed

with seats covered down to the ground with muslin

and supplied with self-closing lids. Urinal troughs,

made of muslin and coated with oil or paint, should

discharge into the trenches.

676. In permanent camps, special sanitary fac-

ilities for the disposal of excreta will ordinarily

be provided.

If necessary, urinal tubs may be placed

in the company streets at night and removed at re-

veille. Their location should be plainly marked

and thoroughly and frequently disinfected.

677. When troops bivouac for the night the

necessity for extensive sanitary precautions is

not great; however, shallow sink trenches should

be dug to prevent general pollution of the vicinity.

If the cooking be collective, shallow kitchen sinks

should be dug. If the cooking be individual, the



men should be required to build their fires on the

leeward flank of the camp or bivouac.

Before marching, all trenches should be

filled in. "

The site of the camp latrines with respect

to the rest of the camp is of great importance. They

should be so situated that there will be no danger

of polluting the water supply and should be on the

opposite side from, and to leeward of, the kitchens.

Figure 4 illustrates diagrammatically the usual lay-

out of the camp for a regiment of infantry, the lat-

rines being marked in red. Figure 5 shows the stan-

dard plan of fixed British camp showing living, trans-

port and sanitary areas. The latrines should be well

screened for privacy by brush or old canvas strung

over poles. They should be lantern-lighted at night

and should have an orderly in charge of them to see

that they are kept in a cleanly state. It should

also be the duty of this orderly to report at once

to the medical officer any undue amount of diarrhea

or bowel disturbances among the men. He should also

report the failure of any man to cover his droppings

with a sufficient quantity of earth and the man

should receive a sharp penalty, for it is individual

carelessness which endangers the health of the en-

tire unit. Urinal cans, or tubs, should be placed
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in the company streets at night and marked by lan-

terns. Toilet paper is provided in rolls by the

quartermaster and the latrine orderly should see

that this paper is not allowed to blow out of the

latrines and thus about the camp.

h In the irect burial system, the feces

are dropped directly into a trench, previously

dug in the ground. This trench may be of var-

ious size or shape, according to the use which is

to be expected of it, the length of time it is to

be used, etc. There are, in general, two types of

excreta trenches; the shallow and the deep. There

are standard sizes for each of these trenches given

in the Army Regulations, and each of these will

be treated separately. Regardless of the size or

shape of the trench, it should be filled in and

mounded over before the camp is left. It is thus

indicated to any subsequent occupants of the camp.

The shallow straddle trench is illustrated

in Figure 6. This sort of trench should be dug and

used, the Army Regulaticns say, in camps of a single

night. At least two experienced authors on this

subject suggest that the shallow trench be used al-

together and that the use of the deeper sinks be

given up. Their arguments in favor of such an ar-
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ranrgement are good. They point to the fact that in

the case of the old, long, deep trench, one side is

heavily fouled by feces right up to the ground level,

while the ground in front is generally saturated

with urine. Infective material is therefore apt

to be brought back to camp on the men's feet. It

is also extremely difficult, and sometimes impossible,

to cover the feces entirely, flies being thereby en-

abled to gain access to it. Both of these objections

are obviated by the shallow, narrow trench, which al-

lows the user to stand with one foot on either side

and thus deposit his excreta directly into the middle

of the trench. A shallow trench, such as the stan-

dard trench used in the British Army, is three feet

long,by one foot wide, by one foot deep, accommodates

one person at a time and provides for 33 per cent.

of the strength of a unit for one day's stay or 20

per cent. for a longer halt.

The deep trench, known to our army as the

"Company sink," possesses certain advantages which

the shallow trench does not. Where a camp is to be

made for any considerable space of time, a company

sink is generally the form of latrine used. These

company sinks are ordinarily fifteen feet long, two

feet wide, and six feet deep, but in case of large

organizations, they have to be maie longer. The



trench should be covered with box seats, of which

a simple illustration is given in Figure 7. These

box seats can be very simply constructed and atten-

tion should be paid to some of the minor details

in their construction. For instance, the back

should slope away quite sharply in order to pre-

vent its being soiled by excreta; the holes should

be oval and not round; the covers should be arranged

so that they will close themselves; a piece of tin,

or galvanized iron, should be nailed on the front

of the box to direct the urine into the pit; the

seats should be hinged with galvanized hinges, but,

if this is found impractical, leather strips can

be used for this purpose. The box seat is then

placed over the pit. If the edges of the pit are

apt to crumble away, boards should be laid along

the sides and the box placed on them.

When it is not possible to construct a

box, or board, seat, a pole seat (Figure 8) may be

constructed as follows:-

Crossed timbers, or stakes, are driven

at intervals so that their intersection will come

over the center of the trench. A long, smooth pole

is nailed into these intersections of the stakes

and sometimes a second pole is nailed below for a

foot rest.
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The pit should be burned out every day by

removing the seat, or seat cover, and sprinkling

hay and oil over the contents. To burn the pit out

from five to six pounds of hay and two to three

gallons of oil will be required. The oil should

be well distributed over the sides of the pit. In

burning out the pits care should be taken not to

set fire to the screening. In warm weather, crude

oil, kerosene, or chloride of lime should be sprinkled

into the pits at intervals in order to discourage the

approach of flies. When the pits are filled to with-

in two feet of the surface they should be filled in

and mounded over.

If the men are allowed to urinate direct-

ly into the pit, they ill soil the seats of a cov-

ered pit or foul the edges of an open one. It is,

therefore, desirable to provile a separate urinal.

This may be done by constructing a trough out of

wood, or old tin, or any water-tight material, and

draining it irectly into the pit. Another method

is to ig a separate shallow trench which the men

may straddle, and drain it into the deep trench.

This method is generally unsatisfactory. Urinal

cans should be placed in the company streets at

night and emptied in the morning. They should be

marked by a lantern at night and disinfectants

I
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are removed. If these cans are not p.lac el convenient-

ly near the tents, it will be found that the men will

soil the round about their tents. It is the duty

of the latrine orderly to take care of the lacing

and removing of these cans.

It has been found by experience that it

is good plan to have a lavatory bench with basins,

soap, water and some mild disinfectant at each lat-

rine. The men should then have to wash their hands

after defecation. This, of course, would prevent

the spread of an intestinal disease by contact to

a large extent. This would also come under the di-

rection and orders of the latrine orderly.

In camps where men may be kept for some

length of time, and where it is not considered

worth while to install a water carriage system -

such as a mobilization, or training camp - there

are systems other than the direct burial system

which may be employed. These systems can be con-

veniently described here.

The dry earth system, for some time em-

ployed-by our soldiers in the Philippines, is an

indirect burial system. A privy of some sort is

built and some form of closets installed under which

are placed pans r pails. The excreta are received

in the pan and covered immediately with dry earth,
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upon supports which must be high enough to hold it

close to the seat so that the urine cannot be voided

outside of it. The closet should 'be fitted with a

self-closing cover an4 should be fly-tight. The

contents of the pan are emptied daily and generally

disposed of by burial, although it is sometirmes pos-

sible to afford incinerat ion. After each emptying

the pan should be thoroiughly sprinkled with disin-

fectant. A sketch of a dry earth closet is shown

in Figure 9: A, the self-closing seat cover; B,

the fly-tight trap-door; C, the pan; D, the sup-

ports for the pan.

Another method for disposal of excreta

is the closet shown in Figure 1C. This closet was

dtesigned by the United States Public Health Service

and consists of two barrels or tanks connected by

a pipe. The seat is placed on the larger of these

tanks, which is filled about three-quarters full

with water, any overflow being taken by the connect-

ing pipe into the secondary, or effluent, tank.

Flies and mosquitoes are kept out by means of a self-

closing lid, by screening and by sprinkling the sur-

face of the water with a little crude oil. The ob-

Ject of this closet is to liquify the fecal matter,

reduce its volume and diminish the odors. The great-

est advantaze of this closet is the fact that it needs
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but little and infrequent attention, requiring empty-

ing but seldom. The material Iwhich is removed may

best be removed by discharge into an incinerator,

or crematory.

The burial method, in general, is not the

most desirable for the disposal of excreta, but in

some cases may be the only method to be employed.

The shallow trench for camps of a single night is,

at the present time, the best system which presents

itself for this kind of a camp. It will be shown

in the next chapter that incineration is a more de-

sirable method of disposal for camps of more perma-

nence, and the deep trench should be abandoned for

this newer and more efficient method.

I:

I~
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CHAPTER IV.

THE DIPCSPrAL OF HUMAiN EXCRE1IE'TT Y ICINERATION
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The alternative to burial is incnerration,

which is o such enormous importance that it demianA 

special consideration. "The ideal method of ispo;s-

al of ecreta is by incineration. " (Eavard). By burn-

ing the necessity for disinfectants is done aay with.

The residuum; cf combustion is so small as to be neg-

ligible and necessitates no further are or isposal.

Incineraticn can be used under any conditions of clim-

ate and at ny seson of the year without inconven-

i~nce. It is poses of these matters, ,w'hen roperly

employved, ith less offence than any other ystem.

In ;c.tive service this 'methodl obvia tos so many diang-

-rs an. l.ifficulties tha't it should 'b employed

hene ver possible. Keefer says, "The complete des-

traction of excreta bv fire is the ieal method for

the disposal of thlese unple.asan+ an angeroul

There are many various tyVpes of incinera-

tors in use in our army to-day, many of hich have

been found to be hiahly efficie nt. The essentials

necs,:ary for sucoessffui operation of these incin-

erators are chiefly, constant an:l careful attention,

a:nd- rlenty of fuel. Incineration Imay becowre. if

c;r'lessly perf ' me. , v.rv obno;ious a~ni off ns ive.
* .. fir , cr f:iiur - ut t utiliZe t 'e uiliary

- i ti I.J L ier bpo"n ,.cth 3 ii -Z5 t , f



z3r.cato.rs ' fr ze iY oio of ffniv

,-U .gas, maS rsiult in the c .s tin z a 'i n oIf o ffensive-

olors all over the cp.

In the lesign of in in nrators manr tngs

must be taken into consitdration. A short review 

of some of these .ay not be miss hre. To begin

,rith it must b ralized th.a-t the materials to be

dealt with are largely all moist and sufficient

heat and surface must be suprliel to evaporate the

fl.uids before actual ombustion can take place. The

soldier living under ordinary camip conditions passes

the following aily averages of

Faeces, 4 ozs., of ',hi.ih 3 oza. is

water, and

"Defaecation urine," (urine passed ith

and not conveniently separatel from faeces), 5 ozs.

Thus the total liquids upon the pans amounts to 8

ounces per heal per day. It has been shown that

the a.munt of liquid to be evaporated for a small

unit, say a company, cannot be satisfactorily is-

nosed of by evaporation from bulk surfaces. A body

of liquid maintainedl at 80 C. for tentv-four hours

will lose only 6 gallons per square foot of surface.

In many instances cylinlers have been

providted for fluit evaporators. This ill not only

be unable to evaporate a sufficiient volume of liquid.,

but will cause cons.iLierabile trouble by foaming. It

should be .ra,eemb..er l that the surface tension of



urine is very high and in case the liqui boils in

one of these cylin;lrical containrs, it ill froth

over even though it be but a third full. In incin-

erators wthich w;ould make use of such a device, the

heat necessary is great and the boiling of such

tanks involves a waste of fuel b the escape of heat

up the flue.

Another method of disposing of these li-

quids is to soak them up in a "matrix" which is

combustible. Sawdust is the best of these, for

although its caloric value is low, its absorbent

value is -about 5; i. e., it will absorb five times

its weight of fluid.

There are two main types of incinsration-

the open ani the closed. The open type has been

used more frequently in our army for the incinera-

tion of garbage and refuse and several forms of this

type are discussed in the next chapter. They are,

in general, not suitable for the incineration of

ecrement although in some case they have been used

for this purpose.

The closed type has been made in various

sizes and shapes depending upon the amount of ex-

crement to be card for nd the degree of pernmanency

of the camp in which they are to be used. There are

both portable and fixed forms, although the latter



have generally been h.e moore relible. The great

objection to the portable forns is their weight and

in ome cases tis has been miade as 'io as poss ib-e.

In the European War motor trucks have been used x-

tensively for all sorts of purposes nd generally

accompany moving commans. An incinerator of some

approved type, such as the Harris, could be easily

mounted upon a truck and thus made to accompany each

regiment, cr in case one would not prove sufficient,

two or even three trucks might be thus fitted. Oil,

forced in by blowers using compressed air could be

used for fuel and with much greater efficiency than

wood. Such an arrangement would be far better than

any method now employed in our army.

! To show briefly the great advantage of

using oil in place of wood for the combustion cham-

ber the following is of interest.

Dry, hard wood gives up 6,250 B. T. U's. per pound.

Gasolene gives up 18,000 B. T. U's. per pound.

Therefore, 1 pcund of gasolene is equivalent to 2.88

pounds of wood.

Since 1 cord of wood weighs 128 x40 - 5120 lbs.

And 1 gallon of gasolene weighs 83.3x 0.665- 55.4 lbs.

5120 ; 2.88 = 1778 5 55.4 - 32 gallons.

Therefore. in heating effect

32 gallons cf g-ol nC ~o qfjuii''al; 't to i s0ori of oOtt"

I



The amore import-nt frts nt day

incinerator for use in the army, arc the MIcCall, the

Harris, the Conley, and the G'uarter aster Corps

ty"es. A brief description of each, largely from

Havard' s "Military Hygiene," follows.

The McCall Incinerator (Figures 11 and 12).

This type of incinerator was the first to

be used in our Army and is still ccnsiderably used.

It is placed in a knock own building 22'6" by 15',

and is somewhat unsuited for camps with no egree

of permanency, inasmuch as it requires skilled labor,

heavy material and time to build.

First ;two pits 24 inches deep are dug at

right angles to each other, and lined with fire

brick forming combustion chambers. On top of these

are placed steel boxes. In the combustion chamber

are the two pans (25) in which the excreta is incin-

erated and in the steel box are two wide hinged plates

(10) and three narrow fixed ones (9). Upon each box

is placed a wooden seat (13), in which are four holes

with self-closing covers. An auxiliary combustion

chamber (18) is formed at the intersection of the

two pits, by a grate (21) over which is placed the

smoke stack (20). To each pit a urinal (22) is con-

nectead by means of a pipe (11) an: valve (26). This

valve when opened allows the urine to run .down on
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onl'y bn-,eng oen -hen n the pans are fired, Th urina

is v cnti^Wao b I aJns of a ip e !22? cccnnetil , te

th e oke st -f

For use the to hinged plates (10) are

lifted and then are fastened u until the ans (25)

are full. A sall oke fire is now built in 'the aux. -

liary chuaber (18). 1yWhen this has become very hot

the plates (10) are lowered, and a fire built under

the pans, and their contents incinerated. The aux-

iliary chamber must be preheated and kept hot during

incineration in order to destroy the obnoxious gases.

After the solid matter has been burned the valve to

the urinal is opened a small amount and the urine

evap orated in the pans.

The time required for complete incineration

varies from 3 to 5 hours, according to the amoun-t

in the pans and the kin1 an.i amount of wood burned.

Hard. wood in four foot lengths is generally employefd

and the sections burned out every night, or every

ot'hIer nig ht, in order t,hat they m:ay be rady f or use

in the morning.

McCall I__inerator, Improved 1911 odel (Fie 13).

This modil is practically the same as the

older nmoel exscet that the comibustion chaSmbers

..... . eeul cuf l:I i +st+ ei be lie 1nd ith sbsto.st
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The auxiliary chamber also has a separate opening

in order to stoke the fire without interfering with

the main combustion chambers.

The Harris Incinerator (Figure 14).

In this model the auxiliary combustion

chamber has not been made use of and it is claimed

that no offensive odors result since they are thor-

oughly consumed in the main combustion chamber,

which runs the full length of the box. It is light,

weighing but 1,000 pounds, and is assembled in one

piece, having only the stack, seats and covers de-

tachable. The box is 7 feet, 3 inches long, 21 inch-

es high, and 36 inches wide, has eight seats and rests

directly upon the ground.

The excreta fall upon a slightly convex

floor, which is the roof of the fire chamber. This

is fitted on each side with gutters, covered with

perforated guards, into which the liquids drain.

The urinal, a trough 3 feet long and extending 8

inches from the end of the box, drains directly in-

to the gutters. It can be readily seen that the

evaporation of the urine -and the combustion of the

solid excreta are simultaneous.

This type has a capacity of 15 men per

seat and should be burnedi once a day. Its chief

advantages are its simnplicity of construction, its
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easeu of ;I: litiosa b _tJs3 Mr.ts Z-ufCS -of1y.

It requires less fuel per man than any .oher type

and is light.r than any other of an equal number

of seats.

The 0. N. C. Incinerator (Fi__re 155).

This incinerator was devised in 1911 by

the Quarter-Master Corps of our Army and has spec-

ial features worth notice.' It is 4 feet long, 30 ~.

inches wide and 26 inches high; it is fairly light,

weighing about 1,000 pounds fully equipped, although

it has but four seats. The top consists of four

cast iron panels with oval holes and lids to fit.

Over these openings are placed the seats which are

self-closing and fitted with perforated, gze-

covered lids. When set up in position, frOm the top

dowin, are a segmented grate, a drip pan and a char-

coal basket-burner. A urinal, with self-closing

cover, is attached on either side of the smoke stack

to which it is vented with a small pipe. Another

pipe connects the urinal to the drip pan.

The charcoal burner is kept burning all

the time and therefore the urine and such fecal mat-

ter as passes through the bars of the segmented grate

are evaporated constantly. All dra.fts are kept closed

so that the ir is forced iown through the perfora-

tions in the seat covers, thus preventing heat and

C:: 0,A..d -
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maintaining this fira too hot so as to be uncomfort-

able for the en using the seats.

At night the basket-burner and wooden seats

are removed, the lids placed upon the cast iron pan-

els, drafts opened .an a wood fire built in the com-

bustion chamber. If the pan has any ratters needing

incineration, it can be left in until this is accom-

plished, when it should be rmoved. It is possible,

though not advisable, to use this incinerator for

garbage disposal.

The Conlev Incinerator (Figure 16).

This form of incinerator is somewhat simi-

lar to the McCall type, for it has two or more sec-

tions connected to a common flue, each section hav-

ing an auxiliary combustion chamber, and connected

urinals. Each section is 63 inches long, 27 inches

wide, and 27 inches deep, has four seats and a sep-

arate urinal. In each are two sets of pans connected

to a crank fastened to a projecting lug on the out-

side. There are two longitudinal pans in the upper

set and five transverse ones on the lower set. The

fire thus dries the material on the upper pans to

some extent, when it is dumped, b turning the crank,

into the pans below, where it is still further dried

and finally turned into the fire itself and thus serves
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have separate evap rti,, pans. In the e ;v mcels

are completzly cone away ith. This type is us e3

for both excrota an,-t garbage, eighs (each section)

1,500 pcunds and can be easily set up in fifeen

minutes.

The English f1eld incinerators are not

provided with seats, but are used for excrsta is-

posal, the excreta being brought to the incinera-

tor in tubs and dumped in. A sketch, from "Sani-

tation in War" of such a destructor is shown in Fig-

ure 17.

There has been a growing tendency recently

to use these incinerators fr both garbage and liquid

wastes as ell as excreta, and scme designers have

been developing their models upon this idea. Such

combination is, however) scarcely desirable and can-

not be expected to yield the best results. The nen

must of necessity visit the incinerator sheds every

da;y and it would- not be el'e to Lake; these garbage

pens as well. Also garbage a excreta require some-

-,hat ifferent treatment nd couldt be more conven-

iently disposed of separately. Appinies constrluc-

ted solely for one single pulrpose can usually ac-

complish it n.ore perfectly and economically than if

leasii;nc foI eW rl a r urp-es3.i 
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the i 'ial method of .ii sposal for miltary cmps.,

lthouh it is used b t slg 1tly in our arny nc w,'3

there is an increasing tendency upon the part of

the officers to use this method of disposal. The

old deep trench is being 'aandoned for this newer,

more expensive, but more efficiert, method of ex-

creta disposal.
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CHAPR V.

The disposal of garbage, dry refuse, kit-

chen vwast s, etc. can be ef: cto: b burning. Of

necessity the garbage and dry refuse which collects

in a military camp is of considerable amount and of

some variety. The garbage is both liquid and solid

and, as it putrefies rapidly, the quicker it is dis-

posed of the better.

In times past garbage was placed in cans

near the kitchens and then these cans were collected

in wagons and carried to a large crematory where

they were burned. This had many disadvantages in-

asn;uch as the cans would be filled to the top and,

in their transit across the camp, their liquid con-

tents would very generally slop over, leaving a trail

evil smelling, fly attracting material. This led

to the so-called "excavator" wagon, which was in rea-

lity a large tank mounted on wheels with a hand pump

attachment. The liquid slops would be pumped from

their containers into this wagon and then taken to

the place of disposal. Although this obviated, to

a large extent, the slopping, other objections were

fcund. The hief of these was the frequent breaking

of the pump apparatus. A system was then devised

whereby each mess disposes of its own garbage prompt-

ly, namely, by cremratories b-uit near each kitchen.

Theve are mrny various tpes ;f brueati es



caso it i s !viiable to hyv th e 'Y ten' to the

.jSIO8a of ti: r- zar The bIui:i T ib.,a

i f courswe the hardest to iispose of by incinera-

ton, s rnd if the cooks bve harge of the ;i .. sa .L.

rof 1these th- xill be or e careful f their accumu-

lation and il' endeavor to kseE the anrmunt as low

as possible

Son'e of t :e, o1CrC icr t ant fors o- garbage

crematories :.-rd incinerators are as folcws:-

Rock Pile Cremator, (Figre 18).

This type of crematory can be very cheap-

ly ccnstruct- if rock is available on the ground,

and is suitable for a camp of atbout 2,500 persons.

It is constructed as follows: A circular pit is

dug, 3 feet in depth and 15 feet in iameter. The

bottom is covered with loose stones to a dpth of

ac.ut 16f inches. Upon this is built a circular waT

of rocks to a heig1t of 1 foot above the original

groundi line znd.l the e cavated arth around the wall

packed dn tigh+tlyv c as to form a gradually alop-

ing approach. The object of this is to prevent sur-

fj.ce waters from running int; the pit. A pyramid of

large tones, 4 or 5 feet hgh is built in the cer-

ter t prclvde a cn'tra; -aft . pon eptying the

\... ... _Gnto t s ype of crer at th he at f he
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bottom stones evpecrates the liquid slops, while the

sclids are socn ccnsumred :as fuel for the fire.

Barrel and Trench T_ (Figures 1 and 20).

In Figure 19 is shown the barrel type of

crematory and in Figure 20 the barrel and trench

type. The two are essentially similar, the latter

being somewhat more efficient in the destruction of

garbage. Both can be built for little or no cost

arn will be suitable for camp of from 125 to

100 persons. The barrel and trench type is con-

structed as follows:- Two trenches 10 or 12 inches

wide are dug for a length of 10 feet each bisecting

each other. At the point of bisection the trench

should be 15 to 18 inches deep, gradually shallow-

ing from this point to their origin. Four boards

are placed over the point of bisection of the trench-

es to support an ordinary flour r sugar barrel.

Sods of earth should then be piled around the barrel

a.nd packed tightly up to the top of the barrel. If

sods are not obtainable clay may be used. A fire

is then built in the trench under the barrel and

when the barrel is burned out, a hard cone of earth

or clay will be left.

In cperating this type of crematory one

trench opening nar the cone is left uncovered, ac-
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or ing to the direct iorn of the iind andr the o ,tsr

trre-e covered up. Iavnr four openingLs a !ra t an

be provied no matter hat the iirecticn cf the windi

The fuel and garbage are dumped directly into the

top of the cone.

Pit Creiatorr (See Fic: 21)

This crematory is suitable for a camp of

25C people, but in general is not so satisfactory

as the types described above. It is constructed by

digging a pit 5 by 2 feet by 6 inches deep at one

end and 12 inches deep at the other. The pit is

lined ith fiel4 stones and thc excavated earth

piled around it. The fire is built upon the stoves

and the garbage poured in at the shallow end, the

hot stcnek evaporating the liquids and the solids

being burned by the fire.

Garbage dispcsal ith marching troops is

of less importance, although it should be isposed

of. A small hole feet in diameter and 2 feet

deep can be dug near the field kitchen and the arb-

age, both solid and liquid, thrown therein. B efore

leavings this hole should be filled in with earth and

nounded over.

Dry refuse should be col.ected and placed

in boxes or barrels liaced around the camp, which

snould be e ptied :laily nto the cp cromatory.
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not b'cs 1a o-wed to 'bolow about the csiampP but shouli

bc piAi_-J. up arinB ilacc in on, f th reCtoCi c-!ce-

Sui.age ,vter, water t.f kitchen inks

and abluticn pLaces shouI.'. be cared :for and. probper-

iy disposed of. The folloiwing is a very good

scheme, t aken from. Poore' s "Camp Sanitation" :-

(Figure 22).

A trench 18 inches -wide and 18 inches deep

is dug from the kitchen, or bathing place, for about

18 or 2S feet. This is filled; with all sorts of coarse

rubbe broken stone, etc. and a pile of bricks built

in the trench up to the level of the ro und. spaced

about every 6 feet. Upon these are placed cast iron

perforated plates At the head cf the trench is

placed any large old galvanized iron vessel w;ith an

outlet at the bottcn. and filled ?'ith broken clinkers

v aryirng in size from peas at the bottom to walnuts

at the top. This acts as a filter, partly mechani-

cally and. partly by virtue of the growth of bacteria

on thi surface of the broken clinkers. In this i:

placed a 'basket filled ., ith straw and the water is

.r un cron to this. The stra; rmoves a large amount

of, the grease in the water anI it is necessay to

remove the basket band r burn it an:d is cntents, re-

pilacng it 'it h t ne's ba.sket illed ,v-ith fresh str a,.
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The ater rrning through the filter runs alomg the

filtration gutter and through the perfosrtions there-

in, all getting into the trench before -any water

reaches the end of the gutter.

Animal manure should be collected at least

once a day and taken to a burning place. A very

convenient method is to set up a large grid, build-

ing a fire underneath and throw the manure upon it,

the drying refuse later serving as fuel for its own

destruction.

The camp wastes treated in this chapter

are of minor importance. Their relation to disease

can only be indirect, but a prompt nd efficient

disposal of them eliminates any possibility of danger

and what is very important produces a clean, tidy

and pleasant camp.
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