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CHAPTER I.

Every form of camp sanitation, whetuner it
be the dispesal 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,
certzin diseases to which, because of their work
and environment, scldiers are particularly liable,
"The men who compose an army are drawn from cilvil
life, in which each individual has, to a greater
or less extent, independent control of his time,
choice of occupation, selecticn of food znd dwelling
place, and general sanitary care., After enlistment,
scldiers lose most of this independence; they are
housed, clothed, fed and exercised under regulations
which it is Tteyond their power tc amend; they are
moved from one point to another, differing very
widely perhaps in climatic and other conditicns,
under orders which they mauy not presume to questicn;
their hours for sleep, meals, work and recreaticn
are fixed for them without consultation with them
or withocut regard to individual or communal prefer-

ence." (Harringten).
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The diseases which are, and have been, the
most prevalent among the armies ¢f the world, may
be divided intc two general classes;

(1) The large and all importanit group of in-
fecticus diseases; and

(2) Those conveyed by vermin, parasites, ex-
posure tc weather extremes, ilmmoral habits, and im-
proper diet.

In this tresis, it is not the idez of the
author tc attenmpt a complete iiscussicn of all the
diseases of these two classes and only these of

extreme importance will be considered.

TYPHOID FEVER.

Greatest of all the diseases which the
scldier is subject to is,of ccurse, typhoid fever,
Kean, in 1905, said, "Typhold fever is to-day,
on account of 1ts wide dissemination, the persis-
tent vitallity of the infecting crganism, the dur-
ation and severity of its attack, and its large
death rate, the mecst formidable infectlicus disease
with which we have to contend in military life."
Examples of the ravages which typhoid has caused

in military 1ife in the past are so numerous that

o
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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 tc be malaria cr other affections.

War of 1870:- The Germans,in the war with
France in 187C, 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 18¢8:- 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
maﬁ in every six had the disease, while this pro-
portion was increased to 1 in s'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 18€8.

A0
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Such instances might be multiplied inde-

finitely, but enough has been said to show what an

immense amcunt of sickness and military inefficiency -

to say nothing of the suffering and death of indi-
viduals, with economic loss - this dread disease
causes. "

Typhoid is caused by a vegetable germ
known as typhoid bacillus. It multiplies with
enormcus rapldisy and findis.the most favorable
30il for increzase and growth in the bowels of
human oeings. It can realily be seen, therefore,
thzt the disease is spread by the transfer of the
germ in some manner from the excretions of the in-
fected person to the intestinal tract of another.
This may be dcne in several ways, by direct contact,
infected water, milk or food, by dust, flies, soiled
hands, etc. It is easy to see that the spreal of
typhoid may take place more easily in military
camps, wherz men are of necessliv crowied together

and where the difficulty for immediate ani complete

‘disposal of wastes is difficult or even impossible,

than in the more ordinary walks of life.
In every hundred cases of men who have res-
covered from typhoid attacks thsre are three or four

#ho continue to breed the germs in their bodies.

4
I



These men are called "carriers. " Now, let us sup-
pose that one such man is in a company. His hands
are likely to be soiled, so that everythinz he
touches becomes contaminated and,when somsones clse
touches the same thing, the chances are good for
his catching the disease. Again, unless this "car-
rier" is particularly careful to cover his excreta,
if a trench system is in use, the flies get in and
later carry the deadly gerw into tents, or even

the camp kitchens, contaminating the food later to
be zaten by the men. Thus it is esasy to see how
comparatively easy it is for this disease to get

a 3tart in camp, and once started the risks grow,

with the number of men infected, in geometric pro-

<4
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ression. In the Spanish-American War it can be

¢

noted that the three chief factors responsibls for
the thousands of cases were‘uncovared excreta, flies
and personal contact.

It has been found that a person who has
had typhoid and recovered from it, becomes immune
to the disease. Substances are found in the blood
antidotal tc the typhoid bacillus ani sc a few years
ago an Engliah investigator began work to find sowme-
thing which would artificially produce these sub-

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



typhoid injections. These consist of the injectlon,
by means of a hypodermic syringe, of a certain quan-
tity of the antitoxin, usually in the arm. The early
results following inoculaticon arz the reactions

which occur. Incapacitation occurs as follows:-

| o]

Incapacitated for 5 davs, per thousani.
Incapacitated for 3 days, 3 per thousand.

Inczpacitated for less than 3 days, ©98 per thcousanid.

If care iz taken the danger of the reactlion necessi-
tating the admission of a man to the hospital becomes
a minimum. In one case there ware 237,000 inoculations
without a single hospital admission. In 89 per cent.
of cases the man inoculated is capable of carrying

cut his routine duties at the =nd of forty-eight
heurs, while less than 5 per cent. show even mod-
erately severe reactions. In most cases, if the

dose 1s administered in the afternoon, the symptoms
are entirely gone by the next morning.

Inoculation has done more to prevent tv-.
phoid in armies than anything els=s. Statistics,
which are so numerous that only a few of the more
striking or interesting can be discussed, show
clearly the beneficial results obtained from this

source.
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(1) A British cavalry regiment at Meerut,

India, hadl 200 inoculated and 300 unincculated men.

- 8ixty cases of typhold occurred in an cutbreax among

these @en, all living under the same conditions.

The cases were distributed among the groups as fol-

lows:-
Fully Partially Wholly
Protected. Protected. Unprotected
None. 3 58

(2) From a series of tests made by twenty-four
specilal medical officers distridbuted among the Eng-
lish troops, the follcowing facts were obtained:-
(quoted verbatim from "Sanitation in War").

"If two men of similar physique and age -
cne inoculated and the other uninoculated - ars ex-
posed to similar risks of enteric and one is going
to get it, the odds are 5 % to 1 that i3 will be
the uninoculated man; while, if one of them is bound
to die of it, the odds lengthen to 10 % to 1 that

it #ill be the unprotected man."

(3) Data of the whole British Army in India
during ten years (Figures 1 and 2). Inoculation
was reintroduced in 1905 ani by 1913, 90 % of the

men were inoculated. The figures are what might

be exkpected:-
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Ailmissions. Deaths.

1905 1,146 213
1913 85 186

In deaths and medical expenses alone this probably

represents a saving of about #350,000.00 a year.

(4) The most striking figures of all are those
of our own army in which anti-typhoid inoculation
has been made compulsory (Figure 3). This has al-
most completely prevented typhoid fever in the aray,
- there being no deaths from this cause since 1908,
and in the year 1913,in an army of 80,00C strong,

only three cases of typhoid fever occurred,

(5) A comparison between an army division in
Florida in the Spanigh War of 1898 and a division
in Texas during the Borider troubles of 1911, shows
clearly what the effect of inoculation has been.
These two divisions lived under practically the
szme conditions as regards climate, season, water
supply, etc., and wers approximately of the same
atreﬁgth. The Texas division had, 1t is true, bet-
ter waste disposal met&ods, but its domplete imruni-
zation by means of the anti-tvphoid prophylactic

constituted the following difference:-
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Mean Cases of Deaths frow

Year, Strength. Typheoid. Typholid.
1888 10,75¢ 2,623 248
1911 12,801 3 : 0

DYSENTERY AND DIARRHEA.

Dysentery is, "broadly speaking, any in-
flammatory disease of the bowels in which blood and
mucus appear in the stools." Therz 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 mors 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 cf excreta, the sick should be separ-
atel from the well, the water supply shculd be pro-
tected, etc. Unfortunately, as yet, no vaccination
has been found for this dissase.

Diarrhea is very common among the scldiers,

and may result from 2 varietv of causes, such as
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pocr food, canned goods, careless cooking, etc.
Therz is also an epidemic diarrhea which is probably
due toc the presence of the dysentery bacillus in the

intestines,

TYPHUS.

This dread dissase 1is caused principally
by famine, filth and vermin. The chief carrier of
the disease is thevbédy louse. The most striking
gxample of typhus nas been in the present European
Wwar, when the whole of Servia was practically over-
run by this disease. It has also bsen commonly
found in the trenches of all the fighting forces
and constitutes one of the mecst drzad of the so-

called war diseases.

MALARIA AND YELLQOW FEVER.

Malaria and Yellow Fever are probably of
little importance to-day. They arz both caused by
the bite of an infescted mosquito; the so-called
anopheles, causing malaria andi the stegomyia

yvellow fever,
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CEREBRC-SPINAL MENINGITIS.

This disease 13 caused by a microccccus,
which, when breathed, lodges in the throat. For-
tunately but few are susceptible to this disesase,
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
t0 a naso-pharyngeal infection which lasts from

twenty to thirty days.

PLAGUE.

Plague is another vermin disease which
established itself regardless of climate wherever
it finds favorable conditions. It is caused by
the bite of the rat flea, which lsaves 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 thelr

association with this discase.



SCURVY,

This dissase results from scarcity or
improper diet caused chiefiy by ths absencgrfrom |
the diet of the organic aclds of meats and vsgeﬁables.
It 1s tested for by a blood test, which shows the
normal alkalinity ¢f the blocol tc be reduced to fhe
equivalent of three times diluted Nflo acid. Scurvy
attacked the beleaguered garrison of Russians at
Port Arthur, where 83 % of the whcle garrison con-
tracted this disease., Lemon and lime juice ars both

preventive and curative.

- TUBERCULOSIS.

Commcrnly known as "consumption," tubercu-
losis 1s primarily a lung disease and is spread by
men breathing the alr infected with the tubercle
bacillus. It may also bz conveysd by milk ani some-
times by fcod. Men closely cramped together, as in
prison camps, guard houses, etc., are especially
liable to contract this disecase ani its spread is
rapid and virulent. It is sald that this disease
ia'cdusing great éuffering and many deaths among
tha unfortunate priscners of war held by Germany.
Fresh alr is the greatest preventative for this dis-

ease/
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OTHER DISEASES.

There are many other diseases tc which
the soldier is particularly liable, among which
the following can be grouped together under the
head of Exposure Diseases: -

Tonsilitis, Influenza, Colds, Effects
of Heat and Cecld Exposure, Blistered Feet, etc.

Some of the other contagious diseases,
of minor importance, which have, however, in times
past caused great epidemics, are:-

Diphtheria, Smallpox, Cholera, Scarlatina,
Mumps, MNeasles, Hookworm Disease, Dengue, Beriberi,

Leprosy, etc.

e
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CHAPTER II.

After the camp site has been selected with
due care to proper aahitatioh, 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, "

Ma jor 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." 1In this he defines conservancy, the English
term for waste disposal, as follows:-

"Conservancy iz 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 nc further need. These substances
may become in time, 1f not properly disposed of, a
source of dangér, and a cause of sickness, disease,
and é%en deafh.' Such wastes iay be either solid or

liquii. In mrilitary camps, where men ars crowded



together in large numbers, the problem of efficient
disposal of wastezs may assume large proportions.
The indiscriminate disposal of waste mattzars in
military camps which ars constantly moving, as
during a campailgn, may not bs of so much consesquence,
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).

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

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

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

5. Drv Rubbish (waste paper, boxes, bags,
etc. ).

8. Storm waters.

The above classification is in the order of impor-

tance with relation to health. The dispcsal of human

excrement is by far the most important of all., It

is intereating tc note what two of the more important

writers upon military sanitation say in this regard.
"The disposal of human excreta is one of

the most important precblems thsat confront the mili-
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tary hygienist, one thzt should be the object of
the constant sclicitude of the melical officer ani
rzquire his most carzful attention." (Havard's
Military Hyglene).

And again, "If we hail a perfect methed 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 infescted individual. But, under
the imperfect sanltary conditions of modern ex-
istence, it will be a long time before this 1is rea-
lized, and in the meanwhile we must employ such mea-
gures 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 immediates and thorough disposal has
been the prime cause for fully two-thirds of the
sickness in the armies of the world.

The disposai cf excreta in military czaps

depends of course largely upon the size, location



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, whers
a large number of men are brought together for a
short length of time, cr in time of war, when the
encampment is subject to change of position, the
wéter carriage system 18 impossible. It is the
disposal of wastes in this latter type of damp,
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 wdys,

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

Both of these systems will be discussed later in
this thesis. In the pieaent'European War, trench
warfare has been used from the beginning. Here the
" disposal of the waétg materials is practically that
of = siege. For a time excrets was disposed of by
placing 1t 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'ﬁethod has been abandoned by beth sides. The

burizl sysfem and the pail system have been more re-
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cently adcpted, but the almost constant shelling
and rifle fire have made the proper disposal of
xastes in the trenches an arduous and disagreeable
propesition. So little is. knewn of the actual
conditions which exist in the trenches that the
azuthor feels justified in leaving this phdse of
the subject out of consideration.

The almost universal method of disposing
of garbage and dry rubbish, of which there is an
abundant gquantity, 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 Iargely tc pre- ﬁ

serve an orderly and cleanly appearance ¢f the camp.

It is a well-known psychological fact thst, with
disorderliness and filthy conditions, men lose their
sense of decency and conditions grew rapidly worse _ o
and disease preval is. When we consider that almost
allyof the disease in the army has been unnecessary,
that the loss of life from disease in every war

until the Russo-Japanese conflict,has been nearly

four times as greaf as that caused by the actual
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systew of waste disposal, it ssems almo

fighting and that twe-thirds of this disease and
loss of 1ife could bve prevented by an efficient

t selif-

u

evident that time, money

w
v

d effort should be spent
to attain this enl.

In the British Army, in the wars of the
hirty years previous to the present European con-
flict, for every one man killed by the enemy, thers
dere forty hospitzl admissions and the loss of 4.8
liveg, If then by spending more time and money in
developing waste dispcsal systems for our military
camps, we can reduce this sickness and loss of life,
would 1t not be a great economic saving, a means
for a more efficient army, as.weil as a great.sav—

ing in human life?
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CHAPTER III.

THE DISPOSAL OF HUMAN EXCREMENT BY BURIAL.



L G o s

As hzs been said before, the chief scurce
of danger of typhoid fever and other intestinal
diseases in military camps 1s human excreta. Its
prowpt =nd efficient iisposal, then, is primarily
the thing we wish to attain. Two general methods
present themselves, namely: the burizl system and
that cf incineration. The burial éystem is, ger-
haps the oldest system cf disposal known. In the
English bible (revised) we find Moses instructing
his people, when they were encanped in Africa and
suffering from a "Plague of flies," as follows:
"Thou shall have a place also withcut the camp
whither thou shalt go forth abroad: And thou shalt
have a paddle (shovel) among thy weapons; and it
shall be, when thou wilt ease thyself abroad, thou
shalt dig therewith, and shalt turn back and cover
that which ccmeth from thee." Deuteronomy XXIII.
12-13. The burial system is still the official
systew in our army te-day and in many caseés is
atill the mcost desirable,

The subject of excrets disposal in camp

<t

i

i

reated in the United States Army Infantry Drill

Regulations, published in 1811, as follows:-
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"DISPOSAL OF EXCRETA.

874, Immediately on arriving ir camp sinks
should be dug. This is a matter of fundamental
sanitary importance, since the most seriocus epil-
demics of camp diseases are spread from human ezx-
creta. |

One sink is usually provided for each
company and one for the officers of each battalion.
Those for the men are invarlably located on the
side of camp opposite the kitchens. All sinks
should be so placed that they cannot pollute the
water supply or camp slte as a result of drainage
or overflow., To insure this, their location and
their distance from camp may be varied.

When canp is made for a single night,
shallow trenches, 12 inches deep znd 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 3 feet of the

oy
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topr, sinks should be A4iscontinued and filled in.

Open pits are dangérous 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 clcsed

with seats covered down to the ground with muslin

and supplied with self-clesing lids. Urinal trcughs,

made of muslin and coated with oil cr paint, should

discharge into the trenches.

676. In permanent camps, speclal sanitary fac-

1lities 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 locaticn should be plainly marked

and thoroughly and frequently disinfected.

677. When troops bivcuac for the night the
necessity for extensive sanitary precauticns 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 cocking be individual, the

)
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men should be required to build their fires on the
leeward flank of the camp or bivcuac.

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 noc danger
of polluting the water supply and should be on the
opposite side from, and to leeward of, the kitchens.
Figure 4 illustrates diagrammaticaily the usual lay-
out cf the camp for a regimenf 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 crderly 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 medicaliofficer any undue amount of diarrhea
or bowel disturbances among the men. He should also
reﬁort 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
Guartermaster and the latrine orderly should see
that this paper is not allowed to blow out of the
latrines and thus abcut the camp.

In the direct burial system, the feces
ar= 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 Regulaticns, 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 1s 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. Thelir arguments in favor of such an ar-
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rangement are good. They point to the fact that in
the case of the old, long, deep trench, one side 1is
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 cn 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, narrcw 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 shallcw trench, such zs the stan-
dard trench used in the British Army, is three feet
long,by one foot wide, by one foot deep, accommodates
cne 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," pcssesses certain advantages which
the shallow trench does not. Where a camp i3 to be
made for any considerable space of time, a company
sink 1s generally the form of latrine used. These
company sinks are ordirarily fifteen feet long, two
feet wide, and six feet deep, but in case of large

organizations, they have tc be made longer. The



trench should be covered with box seats, of which
a simple 111ua£ration is given in Figure 7. These
box seats can-be very simply constructed and atten-
tion shduld be paid to some of the minor details
in their construction. Focr instance, the back'
should slope away quite sharply in order to pre-
vent its being soiléd by excreta; the holes should

be oval and not round; the ccvers should be arranged

80 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 intc the pit; the
seats should be hinged with gaivaﬁiéed 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,

Whén it is not possible to construct a
box, or board, seat, a pole seat (Pigure 8) may be
congtructed as follows:-

Croésed 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 1n£c these intersections of the stakes
and sometines a secbnd pole is nailed below for a

foot rest.
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The pit should be burned cu% every day by
removing the seat, or seat cover, and sprinkling
hay and oil over the ccocntents. To burn the pit out
from five to six pcunds of hay and two to three
gallons of oil will be‘required. The oil should
te well distributed over the sides of the pit. In
burning ocut the pits care should be taken not to
set fire to the screening. In warm weather, crude
oil, kerosene, or chleride 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 mcunded over,

If the men are allowed to urinate direct-
ly into the pit, they will soil the seats of a cov-
ered pit or foul the edges of an open cne. It is,
therefore, desirable to provide 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 directly into the pit. Another method
is to dig a separate shallow trench which the men
may straddle, and drain it intc the deep trench.

This method is generally unsatisfactory. JUriral
cans should be placed in the company streets at
night and emptied in the mcrning. They should be

marked by a lantern at night and disinfectants



sprinkled zbcut the places in the acrning when they
are removed., If these cans are not placed convenient-
ly near the tents, it will be found that the men will
scil the ground about.their tents. It is the duty

cf the latrine crderly to tzke care of the prlacing

and removing of these cans.

It has been found by experience that it
ig 2 good plan tc have a lavatory bench with basins,
soap, water and some mild disinfectant at each lat-
rire. The men should then have tc wash their hands
after defecation. This, of course, would prevent »
the spread of an intestinal disease by contazct to
a large extent. This would alsc come under the di-
rection.anﬂ 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 2 mobilization, or training camp - there
are systems other than the direct burial system
which may be employed. These systems can be con-
venieﬁtly descrived here.

The dry earth system, for some time enm-
ployed by our scldiers in the Philippires, is an
indirect burial system. A privy cf some sort is>
built and some form of clcsets installed under which
are piaced pans cr pails. The excfeta are recelved

in the pan and covered immediately with dry earth,
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ashss, oFf lige. Dry, gowdzrsd earth 1s zenerally
the mest eccncmical and satisfsctory. The pan rests

upon supports which must bs high enough to hold it
close to the seat sc that the urine cannot be voided
outside of it. The closet should be fitted with a
self-closing cover and should be fly-tight. The
contents of the pan are emptied daily and genérally
disposed of by burial, although it is sometimeé PO8=-
sible to afford incineration. After each emptying
the pan should be thoroughly sprinkled with disin-
fectant. A sketch of a dry earth closet 1s shewn
in Figure 9: A, the self-closing seatl 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 cleset shown in Figure 1C. This closet was
designed by the United States Public Health Service
and consists of two barrels or tanks connected by
a pipe. The seat 1s placed on the larger of tnese
tanks, which is filled about three-gquarters full
with water, any overflow teing taken by the connect-
‘ing pipe into the secondary, or effluent, tank. |
Flies and mosguitoes are kept out by means of a self-
clgsing 1id, by screening and by sprinkling the sur-
face cf the water with a little crude oil. The cb-
ject .of this closet is to liquify the fecal ratter,
reduce 1ts volume and diminish the odcrs. The great-

est advantage of this closet 1s the fact that it needs
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but little zand infrequent attenticn, requ

¥

ring empty-~
ing but seldom. The material which is removed may
bést e removed'by discharge intc an incinerator,

or crematdry.

The burial method, in general, is not the
most desirable for the dispocsal of excrsta, 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 ¢f more perma-
nence, and ths deep trench should be abandoned for

this newer and more efficient method.
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CHAPTER IV.

THF. DISPCSAL OF HUMAN EXCREMENT

RY INCINKRATION.
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The alternative toc burial is incinerztion,
which 1s of such encrmcus importance that 1t demands
special consideration. "The ideal method of diispos-

a2l of excreta is by incineratiocn.” (Havard). By burn-

1]

u

ing the necessity for disinfectants is done away with.

The residuun cf combustion is sc small as to be neg-

b

ligivle and necessitates no further care or disposal.

@

Incinersticn can be used unier any conditions of clim-
ate and at any season of the year without inconvan-

iznce. It disposes of these matters, when preperly
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ess cffence than any other system.

In active service this method cbviates so many dang-

grs and dAifficulties that 1t should bz emploved
vhenever possible. Keefer says, "The complete des-
truction of excrasta bv firs is the ideal method for
the disposal of these unpleasant and langerous
wastzs, "

There are many various types of incinera-

T,

]

tors in uss

&

in cur army to-day, many of which have
peen found to be highly efficient. The essentials
necessary for successful operation of these incin-
erators are chiefly, constant and careful attention,
ani plenty of fuel. Incineration may become, if
carzlessly perfurmeld, very obnexious and offensive,
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A glow fire, or fauilure to utilize the zuxillary
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must be taken intc consideration. A short review
of some of these aay not be amiss here. To bagin
with it must bé rzalized that the materials to be
dealt with are largely all mecist and sufficient

gat and surface must be suprlied to evaporate the
fluids befcre actual combustion can take place. The
soldier living under ordinary camp ccnditions passes
the following daily averages of

Faecces, 4 ozs., of which 3 ozs. is

A

water, and

"Defaecation urine," (urine.passed with
and not conveniently separatedi from fasces), 5 ozs.
Thus the total ;iduids upon the pans améunts to 8
ounces per heal per day. It has been shown that
the zmount of liquid tc be évaporated for a smali-
unit, say a company, cannot be satisfactcrily dis-

posed of by evaporation from dbulk surfaces, A boly

of liquid maintainel at 80° C. for twenty-four hours

will lose cnly € gallons per square foot of surface.
In many instances cylinders have been
proviied faf fiuii evaporators, Thié will not only
be uh#ble to evaporate a sufficient wolume of liquid,
put will csuse considerable trouble by foaming. It

o~

should be remeuderzd that the surface tension cf



urine is very high and in case the iiguld boills in
one of thesé cylinirical containers, it will froth
over even though it be but a third full. In incin-
erators which would make use of such a device, the
heat necessary is great and the beiling of such
tanks involves a waste of fuel by the escape of hsat
up the flue.

Another method of disposing of these 1li-
gquids is to scak them up in a "matrix" which is
combustible., Sawilust 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 twc main types of incineration -
the open ani.the closed. The open type hzs 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

excrement although in some case they have besen used

for this purpose.

The closed type has been made in various
siées and shapes depending upon the amcunt of eX-
rement to be carsd for and the degree of permanency
cf the camp in which they are to be used. There are

both portable and fixed forms, although the latter

Lt
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objection to the portable forms is their weight and
in some cases this has been made as low as possible.
In the Eur@pean %ar motor trucks have been uscd 23-
tensively for all sorts of purpcses anl generally
accompzany moving commands., 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 86,350 B. T. U's. per pound.

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

Therefore, 1 pound of gasolene is eguivalent to <. 88

pounds of weed.

cord of wood weighs 138 x40 = 51230 1lbs.

1
And 1 gallon of gasolene weighs 83.3x 0.685=  55.4 1lbs.
5120 + 2.88 = 1778 + 55.4 = 32 gallonms,

Therzfors, in hesting effect

1 cord of socd.
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The wmore important forms cf present day
incinerator for use in the army, are the McCall, the
darris, the Conley, and the Juarter Yaster Corps

types. A brief description of each, largely from

‘Havard's "Military Hygiene," follows.

The McCall Incinerator (Figures 11 and 12).

This type of incinsrator was the first to
be used in our Army and is still considerably used.
It 1s placed in a knock down building 23'8" by 157,
and is somewhat unsuited for camps with no degrec
of perwanency, inasmuch as it requirss skilled 1abor,
heavy material and time to build.

First two pits 24 inches deep are dug at
right angles to each cther, and lined with fire
brick forming combustion chambers. On top of these
arz placed steel boxes. In the combustion chamber

re the two pans (35) in which the excreta is incin-
erated and in the.steel box ars two wide hinged plates
(10) and three narrow fixed omes (8). Upcn each box
is placed a wooden seat (13), in which are four holes
with self-closing covers, An auxiliary combustion
chaﬁber (18) is formed at the intersection of the

two pits, by a grate (31) over which is placed the
smoke stack (20). To each pit a2 urinal (32) is con-
nected by means of a pipe (11) and valve (26). This

valve when cpened sllows the urine to run lown on




For use the two hinged plates (10) are
lifted and then arz fastened up until the pans (25)
are full. A small ceoke fire is now built in the auxi-

"

iary chamber (18). When this has beccme 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 bot during
inzineration in order to destroy the obnoxious gases.
After the solild matter has been burnsed the valve to
the urinal is opened a small amount and the urine
gvaporated in the pans.

The time required for complete incineration
varies from 3 to 5 hours, according to the amount
in the pans and the kind and amount of wood burnéd.
Hard wood in four foot lengths is generzlly employed
and the sections burned out every night, or every
other night, in order that they wmay be ready for use

in the morning.

¥cCall Incinerator, Improved 1611 Model (Figurs 13).

.

This modsl is practically the same as the

ot

except that the combustion chambers

T me vy o " - Y L3 B "3 PR - i oy RIS oo
have been 2uilt in steel bozes lined with asbsstos.
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The auxiliary chamber also has a separate opening
in order tc stoke the firs without interfering with

the main combustion chambers.

The Harris Incinerator (Figure 14).

In this model the auxillary 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 ruhs the full length of the box. It ié 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-
¢s high, and 38 inches wide, has eight seats and rests
directiylupon the ground.

The excreta fall upon a slightly convex
floor, which is the roof of the fire chamber. This
1s fitted on each side with gutters, covered with
perforated guards, into which the liquids drain.

The ufiﬁal, a trough 3 feet long ani extending 8
inches from the end of the box, drains directly in-
to the gutters. It can be readily seen that the
evaporafion of the urine and the combustion of the
solid excreta are simultaneous.

| This type has a capacity of 15 men per
seat and'éhculd be burned once a day. Its chief

advantages are its simplicity of conatruction, its

(9]

-3



($9)
W

> ey

Bt 4
<

(r fxd
23] o
b b
] (@]
2 i
1




I

gase of cperations, its lightness znd i1ts cconomy.
It reguires less fuel per man than any cther type
and is iighter than anv cther of an equal number

of seats.

The Q. M. C. Incinerator (Figure 15).

This incinerator was devised in 1911 by
‘the Quarter-Master Corps of our Army and has spsc-
ial features worth notice.” It is 4 feet long, 30 %
inches wide and 36 inches high; it is fairly light,
weighing about 1,000 pounds fully eguipped, although
it has but four seats. The top consists of four
¢ast iron paﬁels with oval hcles and 1lids to fit.
Cver these Opsnings are placed‘the seats which are
self-closing and fitted with perforated, ga®ze-
covered 1ids. When set up in position, frém the top
do#n,are a segmented grate, a drip pan and a chér-
coal basket-burner. A urinal, with self-closing
cover, is attached on either gside of the smoke stack
to which it is vented with a small plpe. Another
plpe connects the urinal to the drip pan.

The-éharcoal burner is kept burning all
the time and thersfors the urine ani such fecal mat-
ter as passes through the bars of the segmented grate
are evaporated.conatantly. A1l drafts are kept closed
50 thét»the air is forced down through the perfora-

tions in the seat covers, thus preventing heat and

i

¢
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2r? 13 necessary to xsep from
maintaining this firs too het so as to te uncomfort-
able for the men using the seats.

At night the basket-burner ahd wooden sesats
arz remcved, the 1ids placed upon the cast 1lron pan-
els, drafts opened and 2 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 shouldi be removed. It is possible,
though not advisable, to use this incinerator for

garbage disposal.

The Conley Incinerator (Figure 18).

This form of incinerator is somewhat simi-
lar to the McCall type, for it has two or mors seb~_
tions connected to a common flue, each section hav-
ing ﬁn auxiliary combustion chamber, and connected
urinals. Fach section iz 83 inches long,'27 inches
wide, and 27 inches deep, has four seats and a sep-
arate urinal. In each are twc sets of éans connected
ﬁc a crank fastened to a projecting lug on the out-
side. Thére‘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, by turning the crank,
intd the pans below, ﬁhera it is still further dried

and finally turned into the fire itself and thus serves
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are completsly dene away with. This tvpe is use

for both excreta and garbags, weighs (each sectien)
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provided with seats, but are used for excreta dis-
pcsal, 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 shcwn in Fig-
urs 17.

Thers has been a growing tendency recenily
to use these incinerators for both garbege and liquild
wastes as well as excreta, and scme designers have
been develeoping their models upon this idea. Such
combination is, however, scarcely desirable and can-

nos be expected to yield the best results. The men

pens as well. Alsc garbage and excreta require sone-
what different trestwent znd cculd be more conve
iently disposed of separately. Appilences construc-
ted "blely for one single purpose can usually ac-
complish it mors perfectly and economically than if

designasd feor several purposes.
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h it is used hut slightly in our army ncw,

{0

there 1s an increasing tendency ugon the part of

the officers to use this wrethod of dispcsal. The
old deep trench is being atardcned for this newer,
morz expensive, but more efficient, method cf ex-

creta disposal.
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CHAPTER V.
THE DISPCSAL CF DRY RUBBISH, GARBACE, WASTE WATERS, ETC.
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HAPTER V.
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The disposal of garbage, dry refuse, kit-
chen wastes, etc,, can Se effected by burning., Of
necessity the garbage and dry refuse whickh collects
in a military camp is of considerable amount and of
scme 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
nezr the kitchens znd then these cans were collected
in wagons and carried tc a large crematory where
they were burned. This had many disadvantages in-
asmuch as the cans would be filled to the tcp and,
in their transit across the camp, their liquid con-
tents would very generally slop over, leaving a trail
evil smelling, fly attracting materizl., This led
tc the so-called "excavator" wagon, which was 1n rea-
litj a large tank mounted on wheels with 2 hand pump
attdchment. The liquid slops would be pumped from

their contziners into this wagon and then taken to

ot

he plzce of disposal. Although this obviated, to

a large extent, the slopping, other objections were
fcund. The chief of these was the frequent breaking
of the pump apparatus.‘ A system was then devised |
whefeby-each mess disposes bf i%ts own garbage prompt-

iy, namely, by crematorises duilt near each kitchen.

o

fe - ~ ‘2 - g . o A by o
There arsz many various types cf crematories
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iztion and will endezavor tc keep the zmount as low

Rock Pile Crematorv (Figure 18).

e oy

This type of crematory can be very cheap-

Fh

ly censtructed if rock is available on the ground,
and is sultabls for a camp of about 2,500 persons.
It is constructed as follows: A circular pit is
dug, 3 feet in depth and 15 feet in dismeter. The
bottom is covered with locse stones to a depth of

Y

t a circuler wall

f-—

abcut 1€ inches. Upon this is buil

9

of roccks to a height of 1 foot above the original

ne znd the excavated earth arcund the wall

[¢1]

[

ground 1

3

packed down tightly sc as to form a gradually aslop-
ing approach. The cobject of this is to prevent sur-
ace waters frewm running inte the pilt. A pyramid of

ze stenes, 4 or 5 feet high, is bullt in the cen-
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bottom stones evapcrates the liguid slops, while the

s¢lids are socn ccnsumed as fuel for the fire.

Barrel and Trench Tyre (Figureg_lﬁ_and 20).

In Figure 12 is shown the barrel type of
crematory and in Figure 20 the barrel and trench
type. The twc are essentially similar, the latter
bteing somewhat more efficient in the destruction of
garbage. Both can be built for 1ittle or no cest
and will be suitable for a camp of frem 135 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 pocint of bisection théltrench
shculd_bé 15 to 18 inches deep, gradually shallow-
iﬁg from this point to their origin. Four boards
are plﬁced over the point cf bisection of the trench-
es tc support an o:dinary,flour ¢r sugar barrel.

Sods of earth should then be pilled around the barrel

and packed tightly up to the top of the barrel. If

sods are not cbtainable clay may be used. A fire
is.then built in the trench under the barrel and
when the barrel is burned out, a hard coné of earth
cr clay will be left.

| In cperating this type of crematory ome’

trench opening near the cone is left uncovered, ac-
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cording to the direction of the wind and ths othsr
three coversd up. Having feur opernings = liraft can
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=
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e provided no matier what the directicn cof the
The fuel and garbage are dumped directly intc the

v

top of the cone.

Pit Crematory (See Ficure 31).

This crematory is suitable for a camp of
pecple, 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 18 inches deep at the other. The pit is
lined with fieli stones and tho excavated earth
piled arpund it. The fire is built upon thz stoves
and the garbage poured in at the shallcw end, the
hot stcnes evaporating the liguids and the sclids
being burned by the fire.

Garvage dispcsal with marching trcops 1is
of less impcrtance, although it should be disposed
of. A small hole £ feet in diameter and z feet
deep can be dug near ths field kitchen and the garb-
age, both sclid and liguid, thrown therein. Eefors
leaving,this hole should be filled in with earth and
mounded over.

Dry refuse should bé collected and placed
in bozes or bvarrels placed arcund the camp, which

should be emptied dzily into the camp crematory.
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nes te ailowed to biow about ths camp,

suliage water, water frca kitchen sinks
and abluticn places should be cared for and nroper-
ly disposed of. The fcllowing is a very good
scheme , taken from Poore's "Camp Sanitation™:!-
(Pigurs 22).

4 trench 18 inches wide and 18 inches deep
is dug from the kitchen, or bathing place, for about
18 or 2C feet. This iz filled with all sorts of coarse
rubble, brcken stone, etc., and a plle of bricks bullt
in the trench up to the level of the ground, spaced
abeout every & feet. Upcn these are placed cast iron
perforzted plates. At the head cf the trench is
rleced any large old galvanized iron vessel with an
outlet at the botten and filled with broken clinkers
varying in size from pess at the botitcm to walnuts

ter, partly mechani-

}_.3

at the top. This acts as a fi

cally and partly by virtue of the growth of bacteria
on the surface o¢f the broken clinkers. In this is
placed a basket filled with straw and the water is
run on to this. The straw rsmoves & large aaount

of the grease in the water ani it 1s necessary to
remoﬁe the basket and burn it ani- ts contents, re-

i
plzeing it sith = new bvasket filled with fresh :urww.
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The water running through the filter runs zalong the

"

iltration gutter and through the perforations thers-

n

in, all getting intc the trench refore any water
reaches the end of the gutter.

Animal manure should be ccllected at least
once a day and taken to a burning place. A very
conveniznt methed is to set up a large grid, build-
ing a fire underneath and throw the manure upon 1%,
the drying refuse later serfing 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 and efficient
disposal of them eliminates any possibility of danger
and whaet is very important produces a clean, tidy

and pleasant camp.



BIBLIOGRAPHY.

o
43



|
3
[
9SS
.

1914,

1601,

i91€.

1818,

1814,

191'&'1

S e o ™ nrs B > LY P ead - 2 3 Foe ]
Keefer, dilitary Hyglene =nd Sanitation,
[ra » [ R . - [T R e .
textbook c¢f, Saunders, Philadelphis,
pr. 3C5.
- cy oy {3~ ey P A4 e Tererd
Havard, Colcnel Valery, Military Hygiene,

"
T

o

od, New York.

Munscon, Edw. L., Militzary Hygiene, H. Y.

Lelean, Maj. P. §., Sanitation in War. J.

& A, Churchill, Lcndon.

[
S
f)
b
w
-4
e
[«
6]
=
<4

g LR ] A= X 4
o, R., Militsery Hveoien
P M - Voo

s 4

Ashburn, P, M., The Flements of Millitary Hy-

giene, Houghton ¥ifflin, EBoston.

U. 8. Army, Manual for the Medical Department,

U. 8. Armv.

-

8. Army. Drill Regulations and Service

Manual for Sanitary Trceps, U. 8. Army.

U, 5. Army. TFisld Service Regulations. Gov-

ernment Printing Office, Washington.

o]

ot

©

id

(=5
&

Wilson, James 8., T anitztion; a manuadl

h

for non-commissioned cfficers. Banta,

*

ER]

denasha,

a

A
Ti e

[ 3



[P R R

. 1818. Rosenau, Dr. ¥. J., Preventive ledicine and

Hygiene--Military Hygiene, pp. 1177-
121C, Appleton, XN. V.

1916, Mason, Dr. Charles F., Handibock for the Hos-

pital Corps, Wocd, N. 1.

1911, Knox, Military Sanitation and Hygilene.

Bailliére, Tyndall and Cox, London.

Poore, G. V., Colonial and Camp Sanitation,

Longmans, Green and Cc., London.

1904. Report on the Crigin and Spread of Typhoid
Fever in U. S. Military Camps during

the Spanish War of 18S8. Washington.

Soil Pollution and its Relation to Hockworm
Disease and Typhoidi Fever. By Ch.
Wardwell Stiles. Pub. Health Reports,
Vol. xx:v; No. 40, Oct. 1, 1909;

Sanitation in Construction Camps of the
Catskill Agueduct. Eng. Record, Vol.
LXI, No. 14 (Apr. 2, 1810), pg. 443.

The Contractor's Camp at the Ashokan Re-
serveir. Eng. Record, Vol. LXIII, Ne.
12 (Mar. 25, 1911), pg. 339.

e
&



e

O + o 3 ™ : ~ + Toad de 3 T

Construction Camps in Lreat Zr10E1T0. iNg.
o < . o hn R
Eecord, Velume LXI, Wo. 8 (FTeb. 19,

11 Aqguzduct

i
Yerk. Eng. Becord, Vol. 83, No. 1S

Sanitation with British Expeditionary Forces
irn France. By N, 7. Hoskins. London

Surveyor Dec. 8 and Dec. 15, pgs. 526

G

and 552, respectively.

>
P
te
o
[

Sanitation in billets znd cawmps by A. W

Lancet London 1, 41: 85,

Field Sanitation ®v E. B. Pike. Journal Hoyal
Army VMech. Corps. London, XXVI, pgs.

33C-348,

Camp Sanitztion bty H. R. Kenwcod, J. Roy
Izn. Inst. Londcn, Vel. XXVI, pgs. 418~

425. Same Ned. Mag. London, Vol. XXIV,

Thesis by G, T. Palmer, "Excrement Disposal,

Problem of the Unsewersd Community.”

Ia

bv G. &, Tobey, "Caup Sanitztion.®

3
(=g
w
[
e
hs 4]



P

1

ce.

9y - JR—
M Ym oo, - -3 ey 1 o [RERVEREN
WLl tﬂ&; wialiTe WX e W auprs

Fnitman, by B, XK. Tond

- IT £ e Voo,
Fec., Vei. 74, ouiy 1,

erators. Eng. and Contr., Vel

(6))
O1

1, 1815, pgs. 183-1

The Real Triumph of Japan,

& Co.

Seaman,

-
LTE .
o3, =9,

Appieton

-~
hgs)

-

=



