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GENERAL
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I1. Responsibility for sanitation_____________________ 5-6
SECTION 1
GENERAL

B 1. GENERAL.—a. Military sanitation comprises the applica-
tion in the military service of practical measures for the
pbreservation of health and the prevention and control of
disease. Its primary purpose is to maintain the maximum
effective strength of the military personnel. In most wars
of the past the loss of military manpower from disease has
far exceeded battle casualties, but with the intelligent enforce-
ment of modern sanitary measures losses from disease in
recent wars have been greatly reduced. However, continued
diligent attention to sanitation is necessary since the same
potential threats of disease persist.

b. The underlying fundamentals of military sanitation are
the same as those of preventive medicine in civil life, but
the military environment often demands very different sani-
tary measures than would be applicable in civil communities.
Military establishments differ markedly from the average
civil community in the close crowding of groups of individuals
incident to military organization, and in the primitive and
changing environment often encountered. Sanitary meas-
ures must at all times be adapted to the environment and
to the military mission of each command. It is, therefore,
of vital importance that all officers and enlisted men be
conversant with the fundamentals of sanitation and that
they cooperate in observing and carrying out the measures
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1-5 MILITARY SANITATION AND FIRST AID

prescribed by regulations or orders regarding sanitation. All
officers should be competent to initiate and maintain adequate
routine sanitary measures in their commands.

M 2. PurrosE.—The purpose of this manual is to furnish
such basic information relative to the fundamentals of sani-
tation and sanitary raeasures applicable in the military serv-
ice as is essential to officers and enlisted men of all grades
and in all arms and services.

W 3. ScorE—The scope of this manual includes the basic
considerations in communicable disease control, housing of
troops, methods of waste disposal, the purification of water,
mess sanitation, the control of disease-bearing insects, per-
sonal hygiene, and first aid. Chapters 9 and 10 on Personal
Hygiene and First Aid are particularly adapted for the
instruction of enlisted men.

M 4. REFERENCES—Far source of material and references, see
Appendix.
SECTION IT

RESPONSIBILITY FOR SANITATION

M 5. RESPONSIBILITY FOR SANITATION.—a. Commanding offi-
cers—Commanding officers of all grades are responsible for
sanitation and for the enforcement of the provisions of
sanitary regulations and orders within their organizations
and the boundaries of areas occupied by them. Generous
use should be made of the technical knowledge and advice
of Medical Department officers but commanding officers
retain full responsibility for the initiation and enforcement
of suitable measures for the correction of sanitary defects.
b. Medical Department.—(1) General—The Medical De-
partment is responsible for investigating, reporting on, and
making recommendations relative to all matters affecting the
health of the Army, including the location of camps and
stations, the source and methods of purification of the water
supply, the methods end efficiency of waste disposal, the food
supply and the sanitation of messes, the suitability of cloth-
ing and housing of troops, efficiency of training in personal
hygiene and sanitation, the elimination of insects, and all
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MILITARY SANITATION AND FIRST AID 5]

other measures for the prevention or control of disease.
The functions of officers of the Medical Department in the
realm of sanitation are, therefore, mainly of an inspectorial
and advisory nature. Recommendations submitted by them
constitute a basis for the initiation of sanitary measures by
appropriate higher military authority. When practical these
recommendations should be submitted in form suitable for
issue as a sanitary order if and when approved. Medical De-
partment officers exercise no command except in Medical
Department installations. When, however, a commanding
officer authorizes a medical officer to give orders in his name
for the correction of sanitary defects, as is advisable under
proper limitations, the duties and responsibilities of the lat-
ter are correspondingly increased. The Medical Department
is responsible for the execution of health measures which
require skilled technical training, such as artificial immuni-
zation, inspection of food, and physical examination. It
does not furnish labor, funds, or equipment. for such activi-
ties as water purification, waste disposal, or insect control.

(2) Medical inspectors—The senior medical officer of a
command under the commanding officer is charged with
general supervision of Medical Department activities within
the command. The medical inspector is an assistant to the
surgeon, and under him is charged especially with the super-
vision of the sanitation of the command. The veterinarian
of a command is in like manner considered a medical inspec-
tor as regards animal sanitation, inspection of foods of ani-
mal origin, and dairy hygiene.

¢. Quartermaster Corps—In peace or in the zone of the
interior in war the Quartermaster Corps is normally respon-
sible for the conduct of such sanitary measures as the opera-
tion of water systems, sewage disposal systems, delousing
plants, camp or station incinerators and dumps when two
or more units have common disposal, and for the actual work
connected with control of mosquito breeding places. If for
any reason the Quartermaster Corps does not carry on these
activities, the work is performed by the units concerned.

d. Corps of Engineers.—In a theater of operations the Corps
of Engineers assumes responsibility for the procurement and
purification of water and for the disposal of wastes when

3



5-6 MILITARY SANITATION AND FIRST AID

it is practicable to install and operate water works, water
distributing points, sewage disposal systems, dumps and in-
cinerators, or similar utilities to serve several units. When
such is not the case, these activities are carried on by the
units concerned.

8 6. SaniTaRY ORDERS—1. General—Army Regulations con-
stitute the general sanitary code of the Army. The exact sani-
tary measures to be observed and executed by any command
are directed by orders issued by the headquarters of that
command. Such orders, termed “Sanitary orders,” conform
to the general provisions of Army Regulations but represent
adaptation of sanitary measures to the specific environment
encountered. They may be published in various forms. For
divisions or smaller units they are usually published either
as a general order o as an annex to an administrative order.
Changes, corrections, or initiation of sanitary measures may
often best be directed by brief memoranda, especially in well-
trained units smaller than a regiment. The headquarters of
organizations larger than a division exercise control of sani-
tation by the publication of brief general policies, In what-
ever form issued, sanitary orders apply with equal weight
to all concerned. ‘Their provisions must be practical and
clearly stated but not so restrictive as to hamper the exercise
of proper initiative by subordinate commanders.

b. Preparation and issue—The senior medical officer of a
command is responsible for the preparation of the draft of
a sanitary order. He submits the draft to the appropriate
headquarters for consideration and publication, if approved.
The unit commander is responsible for issuing and enforcing
the provisions of the order.



CHAPTER 2
COMMUNICABLE DISEASES
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SECTION 1
NATURE AND PRINCIPLES OF TRANSMISSION

M 7. GENERAL—@. Definition—Communicable diseases are
those diseases which can be transmitted from one person to
another. The term “communicable disease” is synonymous
with “infectious,” “contagious,” or “epidemic disease.” A few
diseases are usually classified as communicable which are not
as a rule transmitted from one person to another. Among
these are tetanus, tularemia, and food infections acquired
from diseased animals. These diseases are, however, prevent-
able and hence may properly be grouped with communicable
diseases.

b. Importance —Communicable diseases as a group ac-
count for a considerable part of the admissions to sick report
both in peace and in war. The experiences of well-disciplined
military forces have shown that by the intelligent applica-
tion of modern measures communicable diseases can be con-
trolled to the extent that, while they may occur sporadically,
they will rarely assume epidemic form.

¢. Cause—Communicable diseases are caused by the growth
on or within the body of certain organisms or viruses com-
monly called “germs.” ‘There is a specific organism or virus
for each disease. These organisms or viruses produce poisons
(toxins) which result in symptoms characteristic of the dis-
eases of which they are the specific causes.

d. Classification—Communicable diseases are best classified
for control purposes according to the manner in which the
causative organisms or viruses leave the body and are trans-
ferred to other persons. The groups are—
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7-8 MILITARY SANITATION AND FIRST AID

(1) Respiratory.-——Those diseases in which the causal agents
are eliminated in discharges from the mouth, nose, throat,
and lungs.

(2) Intestinal—Those diseases in which the causal agents
are eliminated in the urine and feces.

(3) Insect-borne—~—Those diseases which are transmitted
by bloodsucking insects. In these diseases the causal organ-
isms or viruses are contained in the blood and cannot escape
from the body except in the blood.

(4) Venereal—Those diseases which are usually trans-
mitted during sexual intercourse. .

(5) Miscellaneous.—Those diseases which are preventable
but which do not readily fall into the above groups. Among
these are tetanus (lockjaw), rabies, scabies, trichophytosis
(ringworm), and anthrax.

B 8. SPrREAD OF COMMUNICABLE DiIsEAsEs.—Three factors are
essential to the spread of any communicable disease: a source,
a means of transmission, and a group of susceptible
individuals.

TRANSMITTING
SOURCE " AGENCIES
cases || CONTACT BUES
& I FOOD& WATER 's_U?CEPT
CARRIERS INSECTS

FIcure 1.—Factors in the control of communicable diseases.

a. Sources—(1) Cases.—A person who is actually ill with
a disease is spoken of as a case.

(2) Carriers.—A person who, although not ill, is giving off
from his body organisms or viruses capable of causing disease
is known as a carrier. Some of the diseases known to be
spread frequently by carriers are typhoid fever, diphtheria,
meningococcic meningitis, and various types of dysentery.

(3) Animals—In certain diseases, such as bubonic plague
and Rocky Mcuntain spotted fever, the source may be an
infected animal,
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b. Transmitting agencies—(1) By contact.—Transmission
of a communicable disease by contact is accomplished either
by direct contact or by close association between a case or
carrier of the disease and one who is susceptible to the disease.
Transmission by close association is accomplished by the
causal agent being transferred within a relatively short period
of time from a case or carrier to a susceptible person by means
of the air, hands, eating utensils, or other objects.

(a) Respiratory diseases are usually transmitted by con-
tact. In this group the organism or virus is usually elimi-
nated from the body of a case or carrier in small fluid droplets
contained in the exhaled breath, and these droplets carried
by the air are inhaled by other persons. This is commonly
termed “droplet infection.” Hence, sneezing, coughing, and
talking increase the number of organisms discharge and
transmitted in this manner, In this group the organism or
virus may also be contained in the fluid secretions from the
mouth and nose and contaminate the hands, eating utensils,
common drinking cups, towels, or other objects which serve
to transport it to the mouth of another.

(b) The venereal diseases are transmitted solely by contact
and usually by direct contact during sexual intercourse.

(2) By water and food—The diseases transmitted by
water and food are mainly those in which the causal organ-
isms are eliminated from the body in feces and urine of the
case or carrier. These infected excreta carry the organisms
to food and water, which in turn serve as the medium for
transporting them to the intestinal tract of persons who
are susceptible to the disease concerned. The excreta con-
taining the organisms may reach the water supply of the
troops through drainage, or the food may be contaminated
with the infected excreta by the hands of food handlers or
by flies. The diseases which are usually transmitted by food
and water are the intestinal diseases.

(3) By bloodsucking insects—Certain of the bloodsucking
insects, notably mosquitoes, lice, and ticks, can transmit the -
causal agent of disease from person to person. When the
insect bites the individual having the disease, it ingests blood
containing the organisms and afterward, when biting another
person, injects the organisms into his blood.

7



8 MILITARY SANITATION AND FIRST AID

(4) By unusual or multiple agencies—Many of the diseases
which are usually transmitted by indirect contact are also
transmissible, but to a lesser degree, by food, and in some
instances by water. Likewise, those «diseases which are
usually transmitted by food and water may also be trans-
mitted by indirect contact.

(a) Some of the diseases generally transmitted by contact
but which may also be transmitted by food are diphtheria,
septic sore throat, scarlet fever, and tuberculosis.

(b) Typhoid and paratyphoid fevers, dysentery, and
diarrhea which are generally transmitted by food and water
are also easily transmissible by indirect contact through the
medium of the hands, eating utensils, or any other object
that will carry the infected material to the mouth.

c¢. Susceptibility and immunity—(1) A susceptible person
is one who is not immune to a given disease; that is, one
who will develop the disease if infected with specific organisms
or viruses. .

(2) A person is immune to a given disease when the tissues
of his body have developed the power to combat and overcome
the specific organisms or viruses, or the poisons produced
by them, thus preventing the occurrence of the symptoms of
the disease.

(3) The individual may be rendered immune or nonsus-
ceptible to certain diseases by an attack of the disease. An
attack will confer a more or less permanent immunity to
chickenpox, measles, mumps, scarlet fever, smallpox, typhoid
fever, and a few other and less common diseases.

(4) An immunity to typhoid fever and smallpox can be
conferred by vaccination, and vaccination against these dis-
eases is required by Army Regulations.

(5) Nearly all persons possess some degree of natural
resistance or immunity to communicable diseases which
enables them to overcome small doses of the organisms or
viruses and their poisons, so that slight infections therewith
‘do not always procuce symptoms of the disease. Natural
resistance to disease is frequently transient in character and
varies in degree from time to time. It may also be conferred
or enhanced by improvement in the general health and
physical fitness of individuals and by the adjustment of

8



MILITARY SANITATION AND FIRST AID 8-9

environmental conditions such as housing, ventilation, and
drainage so as to approach the ideal conditions for the exist-
ence of the individual. This is one of the reasons why
physical training, good housing conditions, good messes, and
suitable clothing are of great importance to military forces.

(6) In many of the communicable diseases an attack or
vaccination will confer only temporary or transient immu-
nity to future attacks, and an individual may, therefore, have
repeated attacks of these diseases if subjected to repeated
exposures to the infection.

SecTIOoN II
CONTROL OF COMMUNICABLE DISEASES

B 9. CoNTROL MEASURES. — a. General.— Control measures
may be directed against any one or more of the three basic
factors necessary to the spread of communicable diseases.
Complete elimination of any one of these three factors would
theoretically entirely stop the spread of a communicable
disease. Practically, this is possible in but few diseases. Due
to the incompleteness of knowledge about many diseases, it
is necessary to direct efforts at control against more than
one factor. Control of the transmitting agent or agencies
is most often the main objective of the control program.
Specific measures for the control of various communicable
diseases are outlined in later sections of this manual. The
following listed measures are routine ones which should be
observed at all times:

(1) Control of sources—Supervision of cases and carriers
with a view to preventing the transference of the causal
agents to others.

(2) Control of transmitting agencies.—(a) Proper ventila-
tion of barracks and tents.

(b) Prevention of overcrowding.

(¢) Purification of water.

(d) Proper sanitation of messes.

(e) Proper waste disposal.

(f) Control of disease-bearing insects.

(3) Protection of susceptibles—(a) Use of all possible
measures for improvement of the general health of all
individuals.

9



9 MILITARY SANITATION AND FIRST AID

(b) Vaccination against smallpox, typhoid fever, and such
other diseases as may be directed by competent authority.

(4) Individual education—Instruction of all individuals
in the fundamentals of personal hygiene, and the rigid ob-
servance by them of its rules.

b. Definition of special terms.—In the application of con-
trol measures against communicable diseases the following
terms are frequently used:

(1) Contact—A person who has been closely associated
with a sick person is known as a contact.

(2) Suspect.—A person who has been exposed to a com-
municable disease and is ill, but in whom the symptoms and
signs present are insufficient to warrant a diagnosis of the
particular disease, is spoken of as a suspect.

(3) Isolation.—In the Army, cases of communicable dis-
eases are hospitalized if possible, and are there segregated
from other persons. This is termed “isolation.”

(4) Incubation period—The incubation period of a dis-
ease is the time between exposure and the earliest symptoms
of the disease. It varies with different diseases and in dif-
ferent persons.

(5) Carrier~—See paragraph 8a (2).

¢. Quarantine is the segregation of carriers or of the con-
tacts of a case of cornmunicable disease to prevent the spread
of the disease to the unexposed members of the command.
Quarantine may be applied to one or to a large number of
persons. It may be absolute or modified.

(1) In absolute quarantine the carriers and contacts of
a communicable disease are completely isolated or confined
so that they are entirely separated from all other persons.
This type of quarantine is seldom employed in the Army.

(2) Modified quarantine, termed “working quarantine,” is
ordinarily employed. In this the group involved are messed
and quartered together and are separated from all other per-
sons but continue to carry on such training or other activities
as do not bring them into close association with persons out-
side the contact group. All members of the quarantined group
are examined once or twice daily by a medical officer. Any
individuals showing suspicious symptoms are immediately
isolated.

10



MILITARY SANITATION AND FIRST AID 9

(3) Quarantine is continued until a time equal to the
longest usual incubation period of the disease concerned has
elapsed since the last case developed in the group.

(4) Enforcement of the quarantine measures is a responsi-
bility of the unit commander. He is also responsible for
detecting and promptly reporting any case of illness occurring
among members of his command between inspections by a
medical officer. Usually quarantine is directed and removed
by higher authority on recommendations of the responsible
medical officer.

(5) Quarantine has its greatest value in the control of
certain respiratory diseases. Intestinal and insect-borne dis-
eases cannot be controlled by quarantine alone.

d. Detention camps for recruits—When large numbers of
recruits are being received at a camp or station it is highly
probable that some of them either have or are about to
develop communicable diseases. To prevent these diseases
being spread throughout the command a detention ¢amp or
barracks may be established. All recruits on arrival enter
the detention camp and remain there at least 2 weeks. Their
status is that of working quarantine. They are examined
daily by a medical officer. If communicable diseases develop
it may be necessary to establish small quarantine camps
within the main detention camp for contacts and suspects.
If recruits are arriving in comparatively small numbers they
may be assighed directly to organizations. However, they
should be examined daily by a medical officer for at least
2 weeks.

e. Vaccination.—There are certain specific procedures, the
Immediate and primary purpose of which is to increase the
resistance of the individual to infection. These are termed
vaccinations and their use renders the individual immune
to that specific disease.

(1> Army Regulations prescribe that every member of the
military force is vaccinated against typhoid fever and small-
Pox immediately on entry into the service. In time of peace,
and in the zone of the interior in time of war, all troops are
vaccinated against smallpox every 3 years and are given
the second course of the typhoid vaccine 3 years after the first,
and thereafter as determined necessary by the War Depart-

11
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ment. Troops leaving the zone of the interior for the theater
of operations are revaccinated against typhoid fever and
smallpox if more than 12 months have elapsed since their
last vaccination.

(2) Smallpox vaccination gives protection against smallpox
for a period of at least 3 years. The typhoid vaccine will
confer immunity to at least moderate doses of the causal
organism, and will completely protect most individuals against
small doses, for a period of at least 3 years.

(3) There are several other diseases against which vaccina-
tion may be employed. Cholera vaccination gives protection
against cholera for about 1 year and would be administered to
troops going to a region where cholera is present. Vaccination
against tetanus is also of value and would probably be
employed in time of war as a routine measure.

(4) The administration of vaccination is a function of the
Medical Department. Unit commanders are responsible that
members of their conimand report for vaccination as required
by Army Regulations or as directed by higher authority, and
that proper record of the vaccination is made in the individ-
ual’s service record.

f. Sera and antitorins—These are preparations which are
used in the treatment of certain communicable diseases, or in
conferring temporary immunity to them. The two most
commonly used ones are tetanus antitoxin and diphtheria
antitoxin, It is an 2ntirely different preparation than that
used in tetanus vaccination, which confers much more lengthy
immunity., All sera and antitoxins have certain dangers and
are administered only by the Medical Department.

12
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SECTION I
GENERAL

B 10. GeEneErAL—~Respiratory diseases occupy first place as a
cause of admission to sick report. They are particularly
prevalent during the winter and spring and when large
groups of recruits are assembled. They are spread in the
secretions of the respiratory tract, and may be transmitted
through the media of air, hands, food, mess equipment, or
any other substances which come in contact with secretions

from the mouth or nose. The principal respiratory diseases
are— :

Bronchitis, acute. Pneumonia.
Chickenpox. Poliomyelitis.

Coryza, (common cold). Scarlet fever.
Diphtheria. Septic sore throat.
Influenza. Smallpox.

Laryngitis, acute. Tonsillitis, acute.
Measles. Tuberculosis, pulmonary.
Meningitis, epidemic. Vincent’s angina.
Mumps. Whooping cough.

Plague, pneumonic.
SEcCTION IT
CONTROL MEASURES

W 11. GENERAL—The control of respiratory diseases is diffi-
cult because of their easy transmission, the rather general
susceptibility to them, and the scarcity of specific protective
measures. Vaccination confers specific immmunity against

13



11-12 MILITARY SANITATION AND FIRST AID

smallpox which is the only disease of this group which can
so positively be controlled. Vaccines or sera are available
for several other diseases of this group but they are not
practical of application on the large scale necessary in the
Army. In like manner, survey for carriers of diphtheria and
meningitis is generally impractical if the group concerned
is a large one. Group quarantine is of value in the control
of certain diseases, among them measles, mumps, and scarlet
fever. It is, however, of no practical value in the control of
influenza or common respiratory diseases. Control measures
are chiefly directed at the transmission agencies and at
increasing and maintaining the group resistance.

PRINCIPAL CONTROL OF PROTECTION
[o]

SOURCE TRANSMISSION TRANSMISSION F
AGENCIES AGENCIES SUSCEPTIBLES
7 N\ 1\ 4 —
ar U
| {CONTACT Z%’;%b 7 5 (M ssolation of
BY spacing 1N case [/ I'I of
guad roc ran /ne
AR G /'ogo rm 5, /7m o
HAN DS crowdin rsona /e
CASE OR ooD H g:n?: /S /mmun/zaélan.
CARRIERS F gfean//ness
¥ FOOD §MESS )
MESS EQUIPMENT
EQUIPMENT| | S5/pfection
L TehEre” PROTECTED
—\ ggfzﬁ_;t/o,g TROOPS
Secnlisss
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FIGURE 2.—General factors in the control of respiratory diseases.

B 12. RouTINE CONTROL MEASURES—The bprincipal routine
measures to decrease the incidence of respiratory diseases
are—

a. Proper ventilation—(1) Ventilation is the adjustment of
atmospheric conditions so as to promote health, comfort, and
efficiency. Poor ventilation with the resultant increase in
humidity or atmospheric temperature or both favors the
spread of respiratory disease by interfering with the heat
regulating mechanisrn of the body, thereby decreasing the
resistance of the tissues of the respiratory tract to infection

14



MILITARY SANITATION AND FIRST AID 12

and decreasing general physical efficiency. Poor ventilation
of barracks or quarters causes the occupants to exchange
micro-organisms by rebreathing their expired air, the germ
content of which has been increased by coughing and sneezing.

(2) The ill effects of poor ventilation alone are due to heat,
moisture, and stagnation of the air surrounding the body. By
stagnation of the air is meant a deficiency of air movement.
The effect is the same as the increasing discomfort experi-
enced when an individual is exposed to high atmospheric heat.
The air in sleeping quarters should have a movement easily
felt on the back of the hand and a flow through the room
amounting to 1,800 cubic feet per hour per occupant. A
properly ventilated room will not feel stuffy or hot when
entered.

(3) The proper ventilation of an occupied barracks or
quarters requires that the air be moved through the room,
that is, admitted and removed in such volume and with such
velocity that the atmospheric temperature and relative veloc-
ity will remain approximately constant within certain limits,
and without the production of uncomfortable drafts. For
practical purposes, the existing air conditions of a barracks
or quarters may be determined by the temperature as shown
on the thermometer, and by the effect of air movement on
one’s senses. The temperature range should be 64° to 70° F.
Overheating, as shown by the thermometer, means poor venti-
lation regardless of its cause. With a satisfactory thermom-
eter reading, a sense of discomfort due to excessive warmth
or stuffiness of the air is indicative of high relative humidity,
insufficient air movement, or both, and again means poor
ventilation, Thus, there must be a proper balance between
these three factors, heat, moisture, and air movement, to
effect good ventilation.

(4) There are two methods of ventilation, natural and
mechanical. Natural ventilation depends upon an inter-
change of indoor and outdoor air through openings in the
walls. In barracks or quarters it is usually easy to control
the volume of air required, but the control of its velocity and
the prevention of drafts may be difficult. It may also be diffi-
cult to secure an equal distribution throughout the room.
Natural ventilation is easily and adequately obtained by open=

15



12 MILITARY SANITATION AND FIRST AID

ing windows at the bottom on the windward side and at the
top on the other side. The area of these openings depends
upon the number of occupants, the velocity and direction of
the wind, the difference in temperature between the indoor
and outdoor air, and the construction of the building. As a
working basis 1.5 square feet of inlet and of outlet surface is
required for every 10 men in sleeping quarters when the out-
side temperature is about 50° F. If the windows are on one
side only, or if the inlet and outlet are at the same level, the
air will be short-circuited with an uneven distribution in the
room. Drafts are prevented by having several small inlets
rather than a few large ones. Also, the use of deflectors in
the window openings aids in decreasing drafts.

Fi1GURE 3.—Ventilation of squad rooms showing method of arrang-
ing window openings. A—Inlet. B—Outlet.

(5) If troops are quartered under canvas, the sides of the
tent should be rolled up daily and the hoods opened, weather
permitting. In temporary buildings provided with single
sash windows, provision should be made for such numbers
of windows for entrance of air as the weather conditions
permit. In rooms which have been ceiled, there should be
openings in the ceiling to permit the escape of air to ridge
ventilators. '

(6) The ventilation of barracks, tents, and other places
in which troops are quartered is the responsibility of the
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company or other similar unit commander, and satisfactory
results are obtained only by careful and constant attention
on the part of commissioned officers. Noncommissioned offi-
cers must be instructed in the essentials of and necessity for
obtaining good ventilation. Noncommissioned officers in
charge of quarters should check the window ventilation sev-
eral times each night, especially during the respiratory sea-
son, November to April.

b. Proper bed spacing.—~—(1) In barracks, each man should
have a floor space of 60 square feet and air space of 720
cubic feet. In extreme emergencies the minimum allowance
may be reduced to 50 square feet of floor space and 500 cubic
feet of air space per man. With double decker bunks the
standard should be 100 square feet of floor space and 1,400
cubic feet of air space per bed. Beds must be so placed
that under average conditions the deep breathing of sleeping
occupants will not spray secretions from the nose and throat
into the air to be inhaled by those in nearby beds. With an
allowance of 60 square feet per man, there exists 6 feet dis-
tance between the heads of the men. This distance is ade-
quate to prevent the usual contamination through droplet
infection. Bunks should at all times be so arranged that
there is head to foot sleeping. When necessary, staggering
of beds will aid in securing the desired distance between
men.

(2) All squad rooms should have the authorized capacity,
based on the allowance of 60 square feet per man, posted on
the entrance door. With an increased number of men the
probabilities of having a carrier of respiratory diseases pres-
ent is increased. Also, the number of contacts that occur is
increased, should a case of respiratory disease develop.
Tentage should supplement inadequate barrack space, as-
signing 6 men to a pyramidal tent, provided the troops will
not be subjected to adverse weather conditions. Wide spac-
ing of beds will not compensate for poor ventilation. If beds
are too close together the air has to move at such a velocity
that undesirable drafts are produced in providing proper
ventilation. Decreasing of bed space should not be permitted
as it increases contacts, should cases or carriers, of disease
be present. More beds mean more men exposed to respira-
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- tory disease with a resultant higher noneffective rate and
probably an epidemic. If head to foot sleeping and stagger-
ing of beds still allow less than 5 feet between the heads of
the men, the beds in the squad rooms should be separated
by screens to convert each bed space into a cubicle. The
cubicle screen is readily made from an ordinary shelter tent
half, blanket. sheet, or boards. The screen made from a

FIGURE 4.—Floor and frame for pyramidal tent.

shelter half may be fixed on a bed or cot by tent poles. The
screen extends 2-4 feet above the surface of the head of the
bed, the height decreasing toward the foot, and extending 1
foot below the cot or bed. If the screen is too short, too low,
or does not extend below the bed, air currents may carry the
infectious secretions of an occupant to adjacent occupants.
If cubicles are too high or extend too far beneath the bed,
they interfere with the movement of the air and cause im-
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proper ventilation. Head to foot sleeping is essential.
Cubicles should be used for all recruits during the respiratory
disease season and for all troops in the presence of or during
a threatened epidemic.

Fieure 5—Method of constructing cubicles in squad rooms by the
urs% of shelter tent halves with head and foot arrangement
of beds.

¢. Prevention. of overcrowding—The rate of spread and
the extent of an epidemic of any respiratory disease are largely
dependent upon the closeness of contact between infected and
susceptible persons. The control of crowding or close contact
is, therefore, the most important factor in the control of
respiratory diseases. This is accomplished only by constant
supervision by commissioned personnel. It is aided by proper
ventilation, proper bed spacing, occupying alternate seats at
mess halls and theaters, minimizing close-order drill, and
limiting gatherings in the squad or day room by providing
diversified entertainment, The closing of theaters and the
discontinuance of military training only cause idleness among
the troops, and under such conditions they naturally con-
gregate in service clubs, day or squad rooms, post exchanges,
and offices, which nullifies the objective being sought. Fur-

19



12-13 MILITARY SANITATION AND FIRST AID

ther, idle troops have poor morale and the discipline neces-
sary to enforce proper control procedures is more difficult to
obtain. Notwithstanding these facts, it may at times bhe
necessary to close theaters and discontinue most military
activities.

d. Barracks and tent cleanliness~—Proper barracks sanita-
tion means cleanliness and, like ventilation, is a responsibility
of organization commanders. Certain sanitary precautions,
however, are essential to cleanliness. Spitting on the floors,
dry sweeping of the floors careless coughing, sneezing, and
the use of common drinking cups and towels must be pro-
hibited. An ample supply of cuspidors containing a 2 per-
cent solution of cresol to a depth of 1-2 inches is important.
Cuspidors must be cleaned daily. Bedding should be aired
twice weekly. Beds should be cleaned with soap and water
at frequent intervals.

e. Measures to imgrove general resistance—See paragraph
107.

f. Mess sanitation—Mess gear and utensils should be
thoroughly sterilized. Any food handlers showing evidence of
respiratory disease should be promptly relieved from duty.

g. Recruits—Incoming recruits should be kept apart from
other troops for at least 2 weeks, either in detention camps or
in separate squad rooms.

h. Hospitalization.-—Cases of respiratory disease should be
promptly reported t0 a medical officer. This aids in early
recognition of the more serious diseases.

B 13. EpipEMics—In the presence of a threatened or actual
epidemic of respiratory diseases attention to the foregoing
measures should be increased. The surgeon may also recom-
mend part or all of the following program, dependent largely
on the characteristics of the disease in question.

a. Hospitalization or absolute quarantine of suspects.

b. Group quarantine of contacts.

¢. Hospitalization of carriers, if known.

d. Closing of theafers and recreational buildings (rarely
advisable).

e. Restriction or even cessation of training activities.
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SecTION I
GENERAL

M 14. GENERAL.—~—¢. The intestinal diseases are those in which
the causal agents are eliminated from the body in the feces
and urine. They are usually transmitted by contaminated
food and water which may be transmitted by the hands or
by eating utensils. Their causes and modes of trahnsmission
are well understood, and they can be prevented by proper
sanitation. The principal intestinal diseases are—

Amebic dysentery. Helminthic infestations
Bacillary dysentery. (worms).

Cholera. Paratyphoid fever.

Diarrhea. Protozoal dysenteries.

Food infection. Typhoid fever.

Food intoxication. Undulant fever.

b. Carriers of typhoid fever, amebic dysentery, or other of
the intestinal diseases are relatively common. This fact must
be kept in mind in considering the control of the intestinal
disease group.

SecTION IT

CONTROL: OF INTESTINAL DISEASES

W 15. ConTROL. MEASURES.—a. General.—Effective control of
intestinal diseases is chiefly dependent on control of the trans-
mission agencies. There are two notable exceptions to this
general statement; typhoid vaccination confers a high degree
of immunity to typhoid fever for nearly 3 years, and cholera
vaccination will protect an individual against cholera for
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about 1 year. However, no practical specific immunizing
measures are available for the majority of the intestinal
diseases. Thus, reliance must be placed on measures designed
to prevent exposure to infection. Fortunately, such measures
are hoth effective and readily practicable.

b. Routine measures.—The following measures are essential
to the control of intestinal diseases:

(1) Purification and protection of water supplies.

(2) Proper inspection and protection of food supplies.

(3) Proper mess sanitation.

(4) Proper waste disposal.

(5) Fly control,

(6) Immunization (routine only for typhoid).

(T Rigid personal hygiene of all individuals.

(8) Rigid discipline in matters of sanitation, particularly
as regards avoiding unauthorized sources of water and food.

c. Importance of early diagnosis-—Should cases of intestinal
disease occur, their early diagnosis and isolation together
with disinfection of any objects possibly contaminated by
the infected indivicuals will greatly lessen the possibility of
an epidemic. '

SEcTION III

FIELD WATER SUPPLIES

B 16, AMOUNTS REQUIRED.—Water requirements vary under
different conditions. Individuals cannot maintain good
health in active field service with less than 1 gallon of water
per day for drinking and cooking. Troops on field service
and in temporary camps will ordinarily use 2 to 5 gallons
of water per person per day for all purposes. In semi-
permanent camps the per capita consumption varies from
20 to 40 gallons per day. In permanent stations the per
capita consumption may vary from 50 gallons to as much
as 200 gallons per day. Animals ordinarily require 10 gallons
of water per day each, but in combat conditions, may be
reduced to 5 gallons each per day.

B 17, WATER SOoURcEs.—Practically all sources of water in the
field must be considered as contaminated. Thus, all water
should be properly treated before use unless the Medical De~
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partraent. has established definite proof that the source is
not contaminated. Some sources of water are, however, bet-
ter than others. Surface water (ponds, rivers, or small
streams) is generally more heavily contaminated than ground
water (wells or springs). The factors considered in selecting
a water supply are—

a. Quantity available.

b. Accessibility of the source.

c. Type (surface or ground).

d. Probable extent of contamination.

B 18. RESPONSIBILITY FOR WATER SUPPLIES.~—a. The Quarter-
master Corps is responsible for the procurement and treat-
ment of water for all stations and camps in time of peace,
and in the zone of the interior in war, except in the case of
smaller units, when supply of water by the Quartermaster
Corps may be impracticable.

b. The Corps of Engineers is responsible for all water
supplies in a theater of operations except at times, in the
case of smaller units, when supply by the Corps of Engineers
may be impracticable.

c. If for any reason the Quartermaster Corps or the Corps
of Engineers do not supply treated water, unit commanders
are responsible for the procur'ement and treatment of water
supplies. Unit commanders are at all times responsible for
the protection and control of the use of water supplies within
their organizations.

d. The Medical Department is responsible for making rec-
ommendations as to the most satisfactory source and method
of treatment of water supplies, and for supervising the
treatment.

B 19. PROTECTION OF WATER SUPPLY.—a. General—Every
source of water supply should be carefully guarded against
pollution by human or animal wastes. Pollution can occur
either by surface or subsurface drainage. Latrines and
kitchen soakage pits should be located so that drainage is
away from the water source. If a stream is to be used as
the source of the water supply of an organization, it should
be marked off in zones, indicated by markers, and water
guards should be posted.
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b. Responsibility.—Protection of water supplies both before
and after treatment is the responsibility of commanding
officers.

B 20. METHODS OF PURIFICATION.—(. Preliminary treatment.—
The water selected should be as clean as possible, and the
heavier organic matter removed by straining or settling. A
pit dug 4 to 5 feet from the edge of a stream or pond and
3 to 4 feet below the stream level makes a satisfactory set-
tling basin. Another method is to remove both ends from
a panel or oil drum and sink one end into the bottom of a
shallow stream or pond, dipping water from inside the
barrel.

b. Boiling—Boiling is the safest method, but is undesirable,
because of the flat taste and because of the lack of con-
tainers for boiling other than small quantities. Five min-
utes of boiling is required for sterilization of water,

c¢. Chlorination.—(1) General.—Chlorination is the method
of choice and may be carried out in the water sterilizing
bag (Lyster bag), in water carts, in small reservoirs, or by
the mobile purification units operated by the Corps of Engi-
neers. The exact amount of chlorine required will vary
with the characteristics of the water being treated. Water
containing considerable organic matter requires consider-
ably more chlorine than does clear water.

(2) Waler sterilizing bag method—The procedure is as
follows:

(a) Suspend the bag on a tripod. Fill it with water to
the mark 4 inches from the top, straining the water through
cheesecloth., The capacity is 36 gallons.

(b) Draw a small quantity of water through one of the
faucets into a canteen cup.

(¢) Break a tube of calcium hypochlorite into the canteen
cup, stir with a clean stick, then fill the cup two-thirds full
of water.

(d) Empty this solution into the water bag and stir thor-
oughly with a clean stick which is long enough to reach to
the bottom of the bag.

(e) Draw at least one-half canteen cup of water from each
of the faucets and pour it back into the water bag. This
serves to sterilize the faucets.
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(/) Wait 10 minutes, then wash out one of the faucets by
allowing a small araount of water to run through onto the
ground. Fill a clean canteen cup two-thirds full of water
from the same faucet. Add one ce. (15 drops) of orthotol-
idine testing solution to the water in the cup. Wait 5 minutes

FiGurE 8—Water sterilizing bag.

and note the color produced. Below is a guide for read-
ing the color reacticn between the free chlorine and ortho-
tolidine:

1. No color.—Insufficient chlorination. Add more cal-
cium hypochlorite.

2. Canary yellow—Insufficient chlorination. Add

more calcium hypochlorite.

3. Deep yellow~—Satisfactory chlorination. This rep-
resents about one part per million (ppm) of
chlorine.

4. Orange red.—Overchlorinated. Add more water
and re-test.

5. Bluish green.—Alkaline or hard water. Add a few
more drops of orthotolidine to get a correct color
reading.
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(g) Wait 30 minutes after satisfactory chlorination has
been accomplished before using the water. The cover should
be kept on the bag to prevent recontamination. The unpleas-
ant taste of chlorine is diminished by allowing chlorinated
water to stand several hours before use. It is a good plan
to chlorinate water in the evening for the next morning’s use.

(3) Water cart method.~—Chlorination may be done directly
in water carts, stirring in calcium hypcchlorite at the rate
of 