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GAS POISONING IN WARFARE*
gas " as used in warfare, may take the form of a gas,
'
a liquid, or a solid.
POISONOUS '

METHODS OF GAS ATTACK
Gas may be 'sent over' or delivered by bombs dropped from
aircraft, by shells from artillery, or may be sprayed i~ liquid form
from aircraft.
'
,
Bombs dropped from Aircraft.-The civilian population is
exposed to danger more especially from bombs dropped by aircraft, as these, not being fired from a glln, are made with a lighter
• ThlR chapter 18 hased on the material in the official .Air Raid Precatllion.. BmuIboob
No.1 (price 8d, post free), No, 2 (price 5d, post free), nnd No, 3 (price 8d, post free),
by kind permission of the Home Office and H.M. Stationary Office, to whom
acknowledgements are also dne for permission to use the illustrations.
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FIRST AID
casing, and therefore explode more easily on hitting the ground
or buildings; whereas the more heavily cased shell, as fired by
artillery, may bury itself deeply, especially in soft ground, so
that the force of the explosion is lessened. When the shell bursts
the liquid or gas is in a very strong state, hence very poisonous, but
becomes diluted as it passes into the surrounding atmosphere.
Gas Sprayed from Aircraft.-Descending in fine drops, this
spreads over a large area, and constitutes a very great danger to
persons in the open, if they are unable to obtain cover quickly,
because .the fine particles falling on exposed parts of the body,
or on the clothes, might not be noticed until serious injury had
occurred.
High-explosive Shell and Mustard Gas.-This is the worst
form of gas attack, as the damage done to buildings permits the
gas to penetrate.
EFFECT OF THE WEATHER. IN GAS
ATTACKS'
.
The danger from gas is increased or decreased according to the
weather.
Calm Mild Weather (with or without fog).-Gas evaporotes
slowly. It hangs about in strong concentration and may penetrate
buildings if these are imperfectly protected.
Warm Weather ....:....Gas is given off more readily and mixes
more easily with the surrounding air.
Cold Weather.-Gas does not rise so quickly.
Frosty Weather.-Has little effect on non-persistent gas, but may
cause the liquid of mustard gas to frecze, which remains a danger
if touched. It wiII give off vapour again when the thaw sets in.
Rain.-Has little effect on any gas if light in character, but if
heavy min occurs it wiII remove the gas from the air and also wash
away the liquid from the ground.
.
Wind.-A high wind will soon carry away the gas, as well as the
vapour arising from the liquid on thc ground, ctc. The rote at
which this happens depends largcly on the force and direction of
the wind. The gas rarely rises to more than 20 fee~.
KINDS OF GAS USED
PERSISTENT AND NON·PERSISTENT. GASES

Gas used in warfare may be divided into two great classes:
(1) Persistent; . and (2) Non-persistent.
1. Persistent Gas.-This gas is usually given off from liquids.
It evaporates slowly, and may take weeks to disappear entirely;
even the ground itself becomes contaminated and so is injurious
to the touch and to contact "ith clothes, boots, etc.
2. Non-persistent Gas.-This gas forms clouds, which are
carried away by the wind, etc.
The above method of classification is uscful, as, when the kind
of gas is known, it is possible to decide if special treatment of any
('ontaminated area, house, etc., is necessary.

(JAS POISONING. IN
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GASES, CLASSIFIED ACCORDING TO. THEIR EFFECT
ON THE BODY

Gas "may tie classified in" this way into: (1) Lung irritants, which
specially irritate the lungs; " (2) Nose irritants, which specially
irritate the nose; (3) Eye irritants, which specially irritate the
eyes; (4) General irritants, which specially irritate the skin and
! eyes (blister gas) j
(5) It is also convenient to consider in this
\ section those gases which are produced during the manufacture
of war material, or arise in some other way, e.g., exhaust fumes.
The degree of the injurious effects depends ,on the strength of
the gas and length of exposure, but it must be remembered that
this classification breaks down if exposure to any poisonous gas
has been long enough or if the gas is in a concentrated state, because
in such cases the signs and symptoms in the early stages may be
very s i m i l a r . '
"
1. Lung Irritants (Choking Gas).-Gases of this type irritate
the breathing passages and lungs; some' have the properties of
tear gas when in strong concentration.
VARIETIEs.-The chief gases used in warfare are chlorine and
phosgene.
Chlorine (non-persistent).-This gas has an unpleasant smell,
and' in' the. pure state has a greenish-yellow colour. It affects
most metals, is soluble in water, .and can be stored in cylinders.
Phosgene (non-persistent}.-This is more powerful than chlorine.
At ordinary temperatures it is colourless. When subjected to
heat it is set free as a cloud, 'and has a whitish appearance. At
low temperatures it becomes a' colourless liquid, in which state it
is stored. The gas has a musty, hay-like smell.
.
SIGNS AND SYMPToMs.-Both the gases mentioned produce an
intense irritation of' the' respiratory passages. The signs and
symptoms may be divided into those which appear early and those
which come on later. This is very important to note, as some
patients, thinking they have escaped exposure to the gas, continue
their work and collapse after a time."
.
Early Symptoms.-Irritation of the eyes, violent coughing,
retching, and vomiting, with a feeling of suffocation; there may be
, cyanosis of the face and lips, and an increase.in the heart and
respiratory rate, with difficulty in breathing. '"
Delayed Symptoms.-In some cases after exposure to the gas
there is a delay in the onset of the symptoms or the early symptoms"
I
may abate" for 2 to 3 hours, to be followed later by signs of serious
lung injury. The symptoms usually recur witliin 12 hours, but
if they do not appear for 24 hours there is little danger. This
delayed symptom period must always be remembered. .'
Late Symptoms.-The breathing becomes worse, with violent
attacks of coughing, often with a marked watery expectoration, due
to a pouring out of fluid into the alveoli of the lungs. The face
becomes flushed or 'purple, with marked distension of the bloodvessels, or alternatively extremely pallid, with the lips and ears

I
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of a lilac colour, showing that the blood is not getting its proper '
supply of oxygen.
.
The pulse is full and bounding in the cyanosed patients, but
quick and thready in the pallid cases.
TREATMENT.-

1. Remove by stretcher; on no account must the patient be
allowed to walk.
2. Loosen all tight clothing.
3. Complete rest.
4. Warmth, l,>lankets, hot-water bottles, etc.
5. Transference' to home or hospital.
In the very mild cases, or where exposure is only suspected, the I
patient may be taken home, but in every case (1), (2), (3), and (4) ~,
must be insisted upon.
In those cases where the more serious symptoms are present the
patient must be transferred to hospital for medical attention. In
these cases oxygen is administered.
On no account must artificial respiration be used.
Death usually occurs in 48 hours.
2. Nose Irritants.-These gases are produced from certain compounds which contain arsenic. They are set free in the air as
smokes, consisting of very fine particles. These are so fine that the
cloud is invisible to the naked eye, but the particles will cling to the
clothes, hair, etc., and may produce mild symptoms if a warm room
is entered, so before doing this one should remove the outer clothing
(whilst the respirator is still on) and shake it thoroughly in the air.
The gases belonging to this class, though intensely irritating to the
air-passages, do not seriously injure the lungs. Diphenylchloroarsine
(D.A.) is an example.
SIGNS AND SYMPTOlllS.-Intense irritation of the nose and throat,
sneezing, pain in the gums, which rapidly increases in severity and
is followed by intense pain in the nose and throat. A burning
pain associated with a feeling of oppression in the chest comes on,
with headache, coughing, and often vomiting. A feature in
poisoning by this gas is the marked mental depression which occurs.
This gas is apt to cause panic in that symptoms are inclined to
get worse after removal from the gas area, even though the respirator
be still worn. This fact produces great alarm and the respirator
may be rcmoved on this account before it is safe to do so.
TREATlImNT.~

1. Adjustment of respirator, which gives complete protection.
2. Remove from gas area.
3. Keep patient quiet and warm.
4. Assure patient recovcrywiII occur and no serious damage result.
5. Douche the nose with a solution of ,bicarbonate of soda,
10 gr. to the ounce.
O. Givc copious draughts of thc sallle solution if vomiting is present.
3. Eye Irritants (Tear Gas).-Gases belonging to this class arc
used in some countries by thc police in case of riots, ctc.
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VARIETlES.-

_,

Chloracetophenone (C.A.P.) (non-persistent).-This is a white

I

crystalline solid which when heated gives off an intensely tearproducing gas. If the gas is very strong it irritates the exposed skin.
Ethyl Iodoacetate (K.S.K.)' (persistent).-When pure this is a
colourless oily liquid with' a pungent 'smell of pear-drops. It gives
off a gas slowly at ordinary temperatures, and when splashed
over the ground the effects of the gas persist for some hours,
causing a profuse flow of tears.
,
' ,
Bromobenzyl Cyanide (B.B.C.) (persistent).-Usedin the form of a
brown liquid, which has a very penetrating smell. Its effects are
similar to the two previous gases, but the liquid is more persistent.
SIGNS AND SYMPToMs.-The chief symptoms are smarting -of the
eyes, and a profuse flow of tears, which generally makes vision
difficult. In some cases temporary blindness is caused. though
little or no damage actually results. This loss of sight, temporary
though it may be, causes alarm, and patients are apt to cause overcrowding of the transport services in their anxiety for treatment.
Some tear gases irritate the respiratory tract. '
TREATMENT.-.
1. Remove from gas area.
"
.
2. Assure patient that recovery will ensue with no ill results.
3. Wash out thc eyes with normal saline solution (one teaspoon,
•
ful of salt to a pint of-water).,
4. General Body Irritants (Bliste~ Gas).VARIETIES.'"
Lewisite (persistent).-This gas contains arsenic, and has a strong
smell like geraniums. It acts more quickly than mustard gas.
It has a very irritating action on the eyes and nose, and hence is
more easily detected than mustard gas.
Mustard Gas (persistent).-This is an oily liquid, with a faint
smell like mustard, horse-radish, onions, or garlic. It evaporates
slowly at ordinary temperatures, and it is very persistent. It
is very soluble in some liquids, such as benzene, inethylated
spirits, tar, fat, etc. Owing to its solubility in fat, it is easily
absorbed by the skin, which soon blisters. It is also readily
.
absorbed by the tar on the roads.
CHARACTERISTIC PROPERTlEs.-These liquids, and the gases
given off from them, are extremely dangerous. Their characteristic
properties may be considered under seven headings : 1. Persistellce.-Splashes of the liquids on the ground or any
material on which they may have fallen may persist for as long
as three weeks and are a source of great danger if touched. During,
this time the poisonous gas is given off (see EFFECTS OF WEATHER).
2. Power of the Gas or Liquid.-Exposure of one hour to one part
in a million of this gas will produce serious results, and a very
small drop of the liquid on the skin will produce a blister ten times
its size. The eyes ure cspecially liable to injury.
3. Penetration.-This is a very important character of the gas.
- 5 -
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It is a true penetration, a • soaking in.' The vapour is absorbed
by the clothing and so penetrates to the skin, causing severe burns.
4. Insidious Character.-The presence of the gas is difficult to
detect, though not to those familiar with it. It must be pointed
out that the smell of the gas or of any gas may be masked by
other smokes, such as fumes from burning wood, and in some cases
the sensl! of smell may be arrested by injury.
5. Delayed Action.-There is considerable delay in the onset of
symptoms after exposure to the gas, whether the poison be in the
liquid or gaseous form. It does not produce any particular
sensation such as burning or smarting as a warning that contact
has occurred. In some cases twenty-four hours may elapse before
symptoms arise, though the average time is about four to eight
hours for mustard gas and a little less for lewisite.
6. Universal Action.-By this is meant that the liquid or gas
will produce damage to any part of the body on exposure to it.
7. Conveyed Action.-The person contaminated by the liquid may
carry this unknowingly in his clothes, at any rate for some time,
and be a source of danger to those with whom he comes in contact.
SIGNS AND SYMPTOMS.-

The Eyes.-Within six hours the eyes become very sore, with
a profuse flow of tears and spasm of the lids. This is followed
by a feeling of grit between the lids, and sight is impossible owing
to the swelling of the eyelids. The pain in the eyes and head
increases in severity. Injury to the sight from scarring may result,
but blindness is not common, unless a drop of the liquid actually
splashes into the eye. If this happens, there is immediate irritation
with spasm of the eyelids; this may pass off and be followed
by the usual symptoms, but they are more intensc and serious.
The Air-passnges.-llreathing in air containing the gas produces
a dry burning throat and a hard ringing brassy cough. This is a
characteristic and very distressing symptom. If there has been
a long exposure to the gas, bronchitis or pneumonia may ensue.
Recovery is usual provided the lung has not been seriously injured.
The Digestive Tract.-Irritation of the <Esophagus and stomach
is caused by swallowing saliva contaminated by the gas, and produces pain, retching, and actual vomiting, btl this is not a very
serious symptom.
The Skin.-The moist surfaces of the body are generally affectedthe armpits, inner surfaces of the thighs, genitals, etc. The gas
acts immediately on the skin, but it takes time for blis\'.!ring to
occur. In very mild cases the skin becomes red, with intolerable
itching, and this may prevent sleep. In severe cases small blisters
appear, and these, running into one another, form lilrge blisters.
Later they develop into ulcers which heal slowly.
TnEATMEN'r.-The effect of a poisonous gas depends largely on
the strength of the gas, nOll thc time to whieh the person has been
exposed to it.
It is essential for the First Aid worker to remember that there
- 6 -
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GAS POISONING ·IN WARFARE
is usually a delay of some hours between the exposure to blister gas
and the onset of symptoms, and especially to remember the fact that,
as the gas is soluble in fat, it soon penetrates the skin, so that if an
antidote is to be effective it must be used almost immediatelyin fact, within five minutes in the case of contamination by the
liquid, or a little longer after exposure to the gas.
.
It has been found that bleaching powder is an effective antidote,
but the great difficulty in its usefulness is that very many persons
are contaminated without realizing it (delayed action); hence
its application is generally too late to be of value. The bleaching
I
pow9.er is used either as a paste or ointment. The paste is made
by mixing small quantities of water with special' tropical bleach'
and stirring continuously until a creamy paste is formed. The
ointment is made by mixing two parts of bleaching powder with
one of vaseline, preferably the white vaseline. It must be emphasized that all contaminated clothing must be removed and properly
treated
.
In those cases where known contamination of the skin oy mustard
gas has occurred and where First Aid can be given within a few
minutes, the ointment or paste must be used. The contaminated
area and surrounding skin is covered with bleaching paste or ointment, which is rubbed well in for about a minute, and then removed,
wiping it off with a dry rag in the Clise of the ointment, and with plain
water in the case of the paste. A bath of soap and hot water should
be taken as soon as possible. The eyes must be protected from the
paste or ointment. If the liquid itself be present on the skin, this
must be first wiped off with a rag, which is immediately burnt.
In the great majority of eases where exposure to the gas has
\ occurred, this. immediate treatment will not be possible. The
following routine must then be carried out.
The Eyes.-'Vash out the eyes with normal saline, plain water,
I or a solution of sodium bicarbonate, 10 gr. to the ounce, using
plenty of the wash. Then smear the eyelids gently with vaseline,
or preferably put a drop or two of liquid paraffin into the eyes to
prevent the eyelids sticking. No bandage must be used, though
an eye-shade may be worn.
The Air-passages.-Persons with laryngitis, loss of voice, and
a hard brassy cough show signs of serious injury and should be
passed on for medical supervision and treatment.
The Digestive Tract.-These patients should be sent to hospital,
but relief from the pain and vomiting may be provided by giving
draughts of warm sodium bicarbonate, 10 gr. to the ounce.
The following rules must be remembered : 1. Keep thc contaminated persons, clothes, etc., away frOIl).
the uncontaminated, until decontamination has been carried out.
2. Decontamination of all clothes must be done even if exposure
to the gas is only suspected. All clothing which is contaminated
must be stored in metal bins with well-fitting lids until it 'can be
properly dealt with.
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Lewisite.-This has somewhat different properties from those of
mustard gas, and its presence is more easily detected. The gas if
inhaled for a few moments produces irritation and' a burning sensation in the nose, and a sharp tingling if the liquid touches the skin.
'Water at any temperature rapidly destroys it. Bleaching
powder has no effect, except that the water contained in the paste
acts on it. The gas is not so persistent as mustard gas. As
lewisite contains arsenic, symptoms of arsenic poisoning may arise
if the skin is badly contaminated; hence all blisters must be broken.
Late Symptoms.-The intense itching which is associated with
the skin rash may call for treatment by the First Aid worker, e\ther
in the very mild cases, or in patients waiting transference to
hospital. This itching may be relieved by. applying pot. permanganate 1-10,000; tincture of iodine, a few drops to half a pint
of water; saturated solution of sodium bicarbonate; or lotio
calaminre. After free swabbing of the area, and light drying
with a soft towel, a dusting powder may be applied, such as equal
parts of zinc oxide, starch, and boracic acid.
Blisters should be kept from breaking, unless caused by lewisite,
when they should be punctured.
5. Gases of a Poisonous Nature wWch may cause Casualties but are not used in Actual Warfare.-These occur in the
manufacture of war material, etc.
Nitrous F-umes.-Produced by the burning of cordite and in
other chemical processes.
SYMPToMs.-8light irritation of the nose and throat, irritating
cough, headache, and possibly vomiting. These symptoms may
pass off for some hours, and be followed by acute symptoms of
lung injury.
TREATMENT.-As in lung irritant gas poisoning, transference
to hospital is essential.
•
Paralysing Gases (sulphuretted hydrogen, hydrocyanic acid).These gases have been used in warfare, but with little success, and
as they may be tried again it is important to have some knowledge
of their properties.
Sulphuretted hydrogen: Highly inflammable and will explode
when mixed with air if brought into contact with a naked flame.
It is found in the air of sewers, and may gct into houses, cellars,
etc., if the sewers are injured by explosives. This gas is heavier
than air and has a smell like rotten eggs.
Hydrocyanic or prussic acid: This gas has a smell of bitter
almonds, and is intensely poisonous. It is lighter than air.
SYMPTOMs.--On exposure to these gases, there is a feeling of
dizziness, and a rapid pulse and respiration; the patient soon
becomes insensible, with eyes fixed and glistening, limbs flaccid,
skin cold and clammy. Convulsions OCl'lIr, and death ensues from
paralysis of the respiratory centre.
TREATMENT.-Immediate treatment is essential. Remove from
contaminated area. Apply artificial respiration, and if possible
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administer oxygen associated with 5 to 7' per cent of carbon
dioxide. This latter gas stimulates the respiratory c~ntre~
The respirator affords a satisfactory degree of protection.! ' ,
_ Trinitrotoluene (T.N.T.).-Numerous cases of poisoning by this
substance have occured in munition factories, etc. .'
SYMPToMs.":"-The symptoms, which come on slowly and are not
very obvious at first, are: inflammation of the skin; _digestive
) upsets; jaundice. The young adult is more prone to be affected,
and these symptoms must be carefully looked for in workers
I employed in the manufacture of this chemical.
TREATMENT.-The First Aid worker may be of great help by
l recognizing the early symptoms of this condition ahd referring the
r patient to a doctor.
.,
. Phosphorus.-This is used as a material to produce smoke, and
may be scattered in the explosions of shells, etc. The solid
phosphorus catches fire on exposure to air, and will cause severe
burns if it falls on the skin, clothes, etc.
TREATMENT.-As phosphorus melts at 112° F., the molten substance can be removed under water or wiped off with a wet gauze
sponge held in forceps.
1. Remove all contaminated clothing. ~
'",
2. Exclude air by holding part in water, or, if this is not possible,
apply wet dressings.
'
a. Take care to remove every particle of phosphorus.
4. Apply the usual dressing for burns, but do not use oily or
fatty dressings. '
5. An excellent dressing is to cover the burnt part with a per
cent solution of copper sulphate.
'

I

DETECTION OF THE TYPE OF GAS USED.
The presence of gas may be detected by: (1) The smell; (2) The
signs and symptoms; (8) The appearance of the gas or liquid;
(4) Chemical tests.
1. The Smel1.-The smell of most poisonous gases is distinctive, so that this is a very useful factor in determining the
kind of gas used. But: (a) The gas in an attack may be of a
mixed character-lung irritant, tear gas, blister gas, etc., may be
present at the same time; (b) The poisonous gas may follow an
attack by explosive and incendiary bombs, when the smell of
burning wood, gas from broken gas-mains, etc., may mask the
distinctive smell, especially the faint odour of mustard gas.
2. The-Signs and Symptoms.-By observing the presence or
the absence of certain signs and symptoms, the clue to the particular
gas causing the injury may be found. For example: the profuse
flow of tears and absence of other symptoms; or the presence of
the hard ringing brassy cough in poisoning by lung irritant gas.
3. The Appearance of the Gas or Liquid.-Help may be
gained by observing the appearance (colour, &c.) of the gas cloud, or
that of the liquid when the latter is splashed on the ground, etc.
- 9 -
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4. Chemical Tests.-By the use of special paint which turns
from yellow to red on contact with the liquid of mustard gas.
.
This paint is used as : a. Spray Detectors.-Indicators painted with this special paint
are used to notify the dropping of spray from aircraft, etc.
b. Ground Detectors.-Materials are painted with the paint; and
when brought into contact with a suspected contaminated surface,
show by the change of colour the presence of liquid blister gas.
SOME CHARACTERISTIC FEATURES OF DIFFERENT TYPES OF GAS

TYPE

Lung irritants
Chlorine
Phosgene

Nose irritants

Tear gas

Mustard gas

Lewisite

APPEARANCE

Greenish
colour
Thin white
cloud in
moist air;
otherwise
colourless
Almost invisible except at
source

BMELL

PARTS SPECIALLY
AFFECTED

Non-persistent
Ditto

Like bleaching powder
Like musty
hay

Irritant to
air-passages
Ditto

Ditto

Odourless

Irritant to
and
nose
throat;
causes sneezing
Irritant
to
eyes; some
irritate respiratory traot
also

PERSISTENCE

Most tear Persistent
gas liquids
are dark
brown ; almost invisible in gas
form
Liquid varies Ditto
from dark
brown to
pale straw;
appears as
a wet patch
on
dry
ground or· 1
roads. and
iridescent
like paraffin
if road is
wet; the
~as itself is
mvisible
Ditto
Invisible

.
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K.S.K. and
B.B.C.have
a notably
penetrating
smell, the
former like
pear.drops
Faint smeil
like garlic
or onions

Like geraniurns

Intensely irritant to eyes,
air-passages. skin

Liquid is intensely irritant to eyes.
also irritant
to skin

GAS POISONING 'IN WARFARE
OUTLINE OF DIAGNOSIS. OF CASES SUSPECTED
TO BE DUE TO GAS
I. SKIN EFFECTS ARE PRESENT

1~ Skin is Reddened.-':"
i. Slight reddening which soon disappears, generally only
on unprotected parts; history of some tingling of skin ;
with lachrymation~chlor-aceto-phenone (C.A.P.) (tear

gas).

.

ii. Clearly marked redness on scrotum, neck, armpits,

chest; particularly if accompanied by conjunctivitis,
laryngitis, or bronchitis-mustard gas, lewisite.
2. Skin is Blistered.i. Blisters filled with clear.fluid and surrounded by a wide
.
margin of erythema-mustard gas.
ii. Blisters filled with turbid fiuid containing leucocytes, and
which rise on a clear skin with no surrounding erythematous margin-lewisite.
II. SKIN EFFECTS ARE ABSENT

1. Eyes are Affected.a. SYMPTOMS ApPEAR IMMEDIATELY.i. Unaccompanied by other symptoms--chlor-aceto-phenone
(C.A.P.), ethyl-iodo-acetate (K.S.K.), bromo-benzyl-cyanide
(B.B.C.), and other tear gases.
ii. Accompanied by vomiting-not' characteristic, other
symptoms should be looked for.
iii. Accompanied by sneezing-nose irritants (D.A., D.M.,
D.C.).
.
iv. Accompanied by symptoms of respiratory tract afiectiQn
-phosgene, chlorine, chloropicrin (lung irritant gases),
but eye symptoms seldom persist so long.
b. SYMPTOMS APPEAR LATER.. i. Unaccompanied by other symptoms-mustard gas
(characteristic smell, if present, confirms).
ii. Accompanied by symptoms of skin burns, and/or
hoarse voice, aphonia, brassy cough-mustard gas,
lewisite.
.
iii. With acute nasal irritation, and powerful odour of
geranium-lewisite.
2. Eyes are not Affected.. i. Alimentary symptoms--not characteristic, look further .
. ii. Sneezing, 'catarrh,' salivation, pain over forehead and
face, etc.-nose irritants (D.A., D.M., D.C.).
. --iii. Headache, giddiness, mental excitement, tendency to
loss of volition and consciousness--carbon monoande.
iv. Rapid and sudden onset of respiratory .paralysis, with
perhaps convulsions and early death; smell of bitter
almonds-hydrocyanic acid.
- 11 -
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v. Symptoms of lung affection-rapid shallow breathing,
cough, cyanosis, sputumDeveloping rapidly-chlorine, sometimes phosgene, and
other lung irritants.
.
~
Developing slowly-{l) phosgene or nitrous fumes;
'-J'
(2) mustard gas, when there will also be symptoms
of burning of throat and larynx.
TYPES OF CASUALTY
Casualties may be divided into two great classes according to
whether they have been exposed to the gas or not:1. Uncontaminated, but wounded.
ted J wounded.
2. eonta'
mma
1 not wounded.
In greater detail, they may be classified as follows :1. Those injured by shells, bombs, or machine-gun bullets,
but not gassed.
2. Those who are true gas casualties-tear gas, mustard gas.
3. Those who are contaminated, but apparently not affected,
by mustard gI¥I.
4. Those who are injured and gassed.
5. Those who are frightened and think they are gassed.
REMOVAL OF CASUALTIES
In view of the large number of casualties which may occur in
a short time, even minutes, it is essential that the First Aid worker
should remove the casualties in a definite order, and .work to a
considered plan.
1. Keep calm, and by your example infuse order and confidence
into the crowd.
,
2. Take every precaution against. beCOming a gas casualty
yourself; respirator, oilskin jacket, trousers, etc., must be worn.
3. Those who, it is reasonably thought, have not been exposed to
the gas or contaminated by the liquid should be advised to go home,
and rest quietly in the warm, and call in a doctor if necessary.
4. The public generally should be advised to apply for treatment
at a First Aid Post and not at the hospitals.
5. Send the minor casualties, even simple arm fractures, to the
First Aid Post for decontamination and treatment.
6. Apply the First Aid dressing in such a way that clothes can
be removed and no re-dressing need be necessary before a bath
and washing takes place.
7. Patients with serious symptoms or injuries and requiring
immediate medical and surgical treatment should be sent to hospital.
Rules for Removing a Patient.1. Apply respirator to patient. .
In some cases
of head injury the head harness and elastic straps may be used as
bandages. Even if respirator does not fit accurately, it affords
some protection.

- 12 -

GAS POISONING IN

WARFARE

2. Remove the patient immediately from the contaminat~<.l are~.
8. Loosen all tight clothing round his neck.
~
4. Keep ht~ warm.
,
.' :
5. If clothes are contaminated or smell strongly o( gas, remove
outer garments and cover witli' a blanket.
' .. ",
6. RelJ1ember contaminated clothe!! must be de~lt with, I not
be feft lying about to be a source of danger.
.. I

,PROTECTION OF THE PUBLIC AGAINST GAS
GENERAL PROTECTION FOR THE INDIVIDUAL,

'

There are three important factors in obtaining!prote«;!~ion from
poisonous gases :1. To enter a previously prepared gas·proof room, which should
I -.
,
be in every house, etc.
2. To have a respirator ready for use.
• .
.
8. To seek the nearest shelter immediately if caught in the open.
On the approach of enemy aircraft a gas ' Alarm ' will be given,
if possible, and when the attack is over the' Raiders Passed' signal
will sound; but it must be remembered that the immediate
surroundings, or streets, may still be unsafe. The public should
remain indoors until the area is reported free from persistent gas.
Precautions for those whose Duty is Out of Doors or who have to
go Out of Doors.-The following rules must be observed:1. Avoid any known contaminated area, street, etc. '
2. Keep to windward of any gas· infected area.
8. Wear a properly adjusted respirator, and do not remove it
until gas can no longer be detected.
4. Pay special attention to the footwear. If rubber bo,ots are
not available, then strong stout leather ones, properly treated,
must be worn. ~
GAS PROTECTION FOR HOUSES, BUILDINGS, ETC.

'I

The First Aid worker should be able to give advice on this
subject, because in every house or occupied building a room must
be provided where the inmates or workers may go for safety during
a gas attack. The room is best situated in the basement or on
the ground floor, the windows should be small, and not exposed
to the prevailing winds, and should face soft ground, if possible,
as this limits the force of the explosion of a bomb and prevents
the glass of the windows being broken.
The room must be gasp roof, and therefore the construction
and preparation of it require careful consideration. Every
endeavour must be made to prevent gas entering the house, by
closing all windows, doors, etc., on a gas 'Alarm' being given.
The room itself should have the windows covered with wood or
with paper pasted over the glass on the outside. On the inside
the whole window must be covered with oilcloth, carpet, blanket,
- 13 -
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or some translucent non-inflammable material, fastened securely
by strips of wood nailed to the window frame. This is an additional
safeguard in case the glass is broken. The doorway must be
protected by a large blanket, leaving one side unattached, to
permit entrance to the room (Fig. 2!:J9). Other openings, such
as the fireplace, keyhole, ventilators, must be similarly treated.

Fig. 299.- Go. protected door.
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Before a person enters the room all clothes, boots, etc., which
have been, or are at all suspected of having been, in contact with
mustard gas, must be removed and stored in an outside receptacle.
I
As the inmates may have to remain for some time in the gasproof room, proper provision must be made for this, and the
following articles should be kept within: Candles.· Matches.
Electric torches. Chairs. Blankets. Sanitary utensils. Disinfectants. Water. Food. Plates, knives, and forks. Books. No
smoking must be allowed.
The number of persons who can remain in a room which is
! unventilated varies according to the surface area of the· walls,
floor, and ceiling, and an allowance of 100 sq. ft. per person must
be made for a period of twelve hours' stay.
A room 10 ft. by 10 ft. by 8 ft. will hold 5 persons
7 .
15
10
8
" 18 "
20
15
'10
" 80
15
1 2 " " " 20
[A]

[B]

[c]

A, Entering air lock; B. In air lOCk'; _'
0, Through air lock and in protected building,

Fig. SOO.-Air lock,
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Air Lock.-Gas may be prevented from entering a protected
room or building by placing what is termed an air lock at the
entrance; it is used when a number of people have to go in or out.
The air lock consists of a gas-proof chamber which is closed at its
entrance and exit by gas-proof curtains or doors; these are never
open at the same time, so that there is no draught to carry in the
gas.
When curtains are used, they may be made of blanket, and are kept
wet. The curtains have laths nailed to them on both sides, about
one foot apart. They should rest on a special framework which
inclines some 20° from thc vertical so that thc curtains lie close
to the frame. Thc laths on the inside are cut so that they fit
within the frame, and on the outside sufficiently wide so that they
rest on the frame itself. The framework of both entrance and exit
must slope at this angle of 20° (Fig.300).
Each door or curtain must be opened gently and carefully closed
after going in or going out.
The gas-proof compartment should be large enough to accommodate ail those who need to pass in or out. At least four feet
should be allowed between the two doors, and in fact the bigger
the compartment the better.
PERSONAL

PROTECTION

PROTECTION OF THE AIR-PASSAGES:

THE RESPIRATOR

A respirator is an appliance which permits the wearer to breathe
safely in the presence of poisonous gases. There are two types:
the Service Respirator for use by the Army, Navy, and Air Services,
and for members of certain civil air raid precaution services
whose duties might involve their working in high concentrations
of gas, e.g., police, decontamination squads; and the Civilian
Duty Respirator for use by those engaged in air raid precautions
work but who are not likely to meet with strong concentrations
of gas.
The Service Respirator (Figs. 301, 302}.-This consists of : 1. A face-piece to cover the mouth, nose, and eyes similar to that
used by a dentist.
2. A long fiexible rubber tube connecting the face-piece to (3).
3. A container. This is a cylinder which contains activated
charcoal and a filter, absorbing the poisonous gases, and so preventing them from entering the face-piece and hence the air-passages.
The facc-piece is made of rubber, and is shaped to fit the face,
being kept securely in place by adjustable straps, which pass
over and round the head. The eye-pieces are made of splinterJess
glass, and can be removed by unscrewing, so that, after their
removal, the face-piece can be decontaminated by boiling without
injury to the eye-pieces. Between the face-piece and the rubber
tubing is a valve containeq. in a holder; this permits the filtered
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Fig. 301.-Scrvice Respirator and Haversack.

air t o enter along passages in the rubber wall of the face-piece
to an inlet between the eye-pieces; by this arrangement dimming
of the eye-pieces is lessened.
The whole frespirator is contained in a waterproof haversack,
which holds, in addition to the face-piece, tube, and container,
an anti-dimming outfit for application t o the eye-pieces t o ensure
a clear vision.
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The respirator is made in three sizes, large, normal, and small,
the difference being in the size of the face-piece. Every respirator
is marked with the size on the inside of the face-piece, and on
the stockinet under the chin. The correct size should be selected.

Compressor

spring.

To be soldered.

Diaphragm, gauze.
18mesh.

7 mash swaged.
Olap/lraCm.
cauze,

~~~O--J

Plect, distance.

);;tiiiii~iiiii;;~~~i;it- Pads. cotton,
25 grains.

Canister.

Pad. cotton.,--...l,---,
7&rains

Valve. Inlet~---!"""""?J~_-l--h
1'5 Inch ••
diametel".

Fig. 302.--Seotion of container of Service Respirator.
Fl'rrING THE SERVICE RESPIRATOR.-This cannot be done by
the wearer, and should be carried out by a second person in the
following way.
.
Stage I-Putting on the Head lIarness.-First remove spectacles,
if these are worn; they may, however, remain if it is ascertained
with certainty that they do not cause leakage at the temples; the
best types are those with thin wire frames. Slacken all the elastic
bands of the head harness, so that the ends are one inch from the
buckles. Now put on the respirator, and tighten the elastic bands
so that there is an equal tension on each; the face-piece should
fit closely and comfortably. The wearer's chin must fit snugly
in the chin of the face-piece. If the respirator is of the correct
size, the eyes of the wearer should be in the centre of the eye-piece.
Stage II-Adjusting the Head Harness.-As the face-piece is of
soft flexible rubber, it must be adjusted to fit the face, firmly but
not too tightly. This is done by adjusting the elastic bands. The
following measures should be taken to see if the fit is correct.
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1. Instruct the wearer to move the head' in all directions, and
note if face-piece slips on the skin. If it does, tighten all the elastic
bands until the respirator is firm.
2. Move the head forwards and backwards. If the face-piece
slips up or down, adjust the two top bands which pass over the
crown of the head.
a. Grasp the valve-holder of the face-piece, and try to pull the
latter gen.tly away from the face. If it comes away from the chin'
easily, tighten the two bottom bands until no movement is felt
when this test is repeated.
4. Ask the wearer to be certain that the face-piece is comfortable;
it may have to be worn for a long time.
Stage llI-'-Testing for Gasproofness.-Squeeze the flexible connecting tube near its lower end, and tell wearer to breathe in:
no air should enter the face-piece. If it does, find out where the
air gains entry, either by placing the ear near the face-piece and
noting if there is any hiss of entering air, or by pressing the rubber
against the face at the spot where the leak is suspected. By
adjustment of the ba~ds the face-piece must be made gasproof. It
may be pointed out that if the face-piece is too tight this may be
the cause of leakage. If the person is accustomed to wear spectacles,
these should be put on and the respirator tested for gastightness.
To USE THE RESPIRAToR.-The respirator is carried in the haversack, the face-piece and anti-dimming outfit being in the larger
compartment, whilst the container is in the smaller right-hand
part. Care must be taken that when the face-piece is withdrawn
the flexible tube is not twisted
The position of the haversack on the body varies according to
whether the respirator is being just carried, is likely to be used, or
is in actual use.
The 'Slung' Position.-When gas is not present, or not likely
to be present.
'
The haversack with the respirator inside, press-buttons towards
the body and closed, is carried on the left side, outside all other
equipment, and slung over the right shoulder. The sling is adjusted to suit the height of the user. (Fig. aOBa.)
The' Alert' Position.-When gas is likely to be met with.
1. Swing haversack to the front of the body \lnd push left arm
through the Sling, so that the haversack hangs straight down
from the neck.
.~ .
.
2. Undo the press-buttons with a sharp pull.
'.'
_
a. Raise the haversack on the chest and allow the sling. to hang
down the back.
,'~
. 4. Withdraw the whipcord from the haversack, pass it through
the 0 ring on the right side of the haversack, ~throl1gh the sling
behind the back, and fasten it to the 0 ring on the left side of the
haversack with a slip knot.
5. Fold the haversack flap over between the haversack ~and
body... (Fig. aOab.)
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a
Fig. S03.-Service Reepirator.

b
a,' Slung' position ,

~,

• Alert' poeition.

The ' Alarm' or ' Gas' Position.-When gas alarm is given or gas
is met with.
1. Hold the breath.
2. With the right hand remove any headgear and p lace it
between the knees.
8. Lift the flap of the haversack, and with the right hand seize
the valve-holder of the face -piece, pull it out of the haversack.
and hold it towards the face ready to put on.
4. Place th e left thumb under the centre of the head-pad , by
passing it under the point where the two bottom bands are
attached, and allow the face-piece to hang by the head harness.
- 20 -
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Insert the right thumb beside the left thumb, and slide the two
thumbs wide apart, along the two adjacent elastic bands on each
,
side. (See Fig. 809.)
5. Thrust the chin forward into the chin of the face-piece, and
draw the face-piece on to the face by 'drawing the harness smartly
over the head with the thumbs.
6. Breathe in and out normally.
7. Adjust the face-piece squarely on the face, so that it is
comfortable and fits snugly, and make sure the bands are not
doubled or twisted.
8. The centre of the head harness should rest on the back of
the head. (Figs. 804, 805.)
9. Replace headgear.
To Put on Respirator when in the • Slung' Position.1. Hold the breath.
'
2. Swing haversack to the front of the body, and slip left arm
through the sling.
S. Undo the press-buttons quickly,
4. Bend forward and withdraw and adjust the face-piece as in
'
above directions.
5. When face-piece, etc., have been fitted, bring haversack, to
the • alert' position.
"
If caps, helmets, etc., are 'wow with chin-straps down, these
should be removed and hung on left forearm after the left a!m
has been slipped through the sling; when replacing the headgear
put the chin-strap at the back of the head after the face-piece
,
-.
is adjusted. "
To ,Test for Gas before Removing Respirator.1. Take a deep breath.
2. InSert two fingers inside the face-piece (along the cheek), and
lift it gently away from the face.
'
8. Sniff gently. If gas is smelt, let face-piece fall back, blow
out strongly any gas which may have entered face-piece.
To Remove Respirator.1. Raise headgear with the left hand.
'
2. Insert two fingers of the right hand under the chin of the
face-piece, and lift oi"fthe.respirator with an upward and backward
.'
movement ,over the head..
To Replace Respirator in Haversack.-First carefully wipe dry
the inside of the face-piece, and apply the anti-dimming paste
to the eye-pieces, so that the respirator may be ready for use
again. To do this, clean eye-piece with cloth provided; breathe
on the eye-piece and with the fingers apply a little of the compound: breathe on the eye-piece again and polish .very lightly
with the cloth, so that an even thin film of the compound remains.
Then:-'
1,. Hold the respirator in the right hand, thumb on one eye-pi~ce,
fingers on the other, with the valve-holder in ,the palm of the
hand.
'
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Fig. 304.-Scrvice Respirat or adjusted-front view.

- 22 -

GAS

POISONI NG

IN

WARFARE

Fig. 30v.-Service Respirator adjust.cd-side view.
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2. Fold in the forehead portion so that it separates the eye-pieces.
3. Squeeze the eye-pieccs togethcr and replace the respirator
in the haversack, forehead portion first, harness buckles to the
wearer's right.
The above instructions must be carcfully observed, so that
the respirator is put back into the haversack in its correct position
and a quick withdrawal can be made when neccssary.
To Adjust Service Respirator on Another Person.-This cannot
be done normally on a person who is standing erect. The fitting
is easy if the chin is lodged in the face-piece, and this is essential
if the face-piece is to fit properly.
1. Bring the man's haversack to the front of the chest, sling
into the • alert' position, but do not waste time in tying the whipcord, take the face-piece out of the haversack, and hold it with
outlet valve towards you.
2. Slip both hands into the face-piece from above, palms facing,
finger-tips almost in the hollow for the chin, thumbs extended
and supporting the harness. The edges of the face-piece can be
conveniently steadied between the forefinger and middle finger.
The back of the hands and fingers are thus against the rubber of
the face-piece and side straps of the harness.
3. Get the man's chin into the chin hollow, and as soon as it
is in position, slip the hands out, up either side of his face, catching
the harness on the way, and slipping it over his head.
4. Adjust the harness tension and the edges of the face-piece.
The Civilian Duty Respirator.-This is somewhat simpler than
the Service Respirator, and the container, being smaller, requires
chllnging more often. The respirator consists of a rubber facepiece to which a small cylinder container is attached. The
container is made 'from a metal or waterproof cardboard cylinder,
on to which are crimped light metal ends. It contains activated
charcoal, and a filter, as in the Service container. A valve is
provided which permits the passage of air in and out through the
container. The eye-pieces are made of strong glass, which can be
removed so that the face-piece, etc., can be decontaminated. An
anti-dimming material properly applied prevents any interference
with vision. The face-piece is held firmly in position on the face
by elastic bands, which must be properly adjusted to ensure fit
and comfort. The whole respirator is kept in a haversack which
has a webbed sling and is worn over the right shoulder. (lNg. 306.)
FITrING THE CIVILIAN DUTY HESPIRAl'OR.-The fitting and
testing of this,respirator are the same as for the Service Respirator
(see pp. 262, 263), and therefore need no special description, except
in one or two details.
Stage II-Adjusting the llead lIarness.-As the container in this
respirator is secured directly to the faee-piecc by a string binding,
the respirator must in the third step be grasped round the string
. binding which secures thc container to the face-piece instead of
by the valve-holder as in the Service Respirator.
- 24 -
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Stage III.-Testing for Ga.~proofness.-The respirator is grasped
round the string binding the container and face-piece together
with one hand, whilst the palm of the other is placed firmly
over the circular end of the container to prevent any entry
of air, taking care not to move the respirator in any way.
The methods of detecting a leak between face-piece and face,
and of remedying this, are the same as in the Service Respirator
Any respirator which has been worn some time tends to fit.
further on the face, owing to the rubber becoming more pliable.
This must be noted and the proper adjustments made.
To USE THE RESPIRATOR.-This respirator must have its slings
adjusted according to the height of its user, and is carried in
varying positions as in the use of the Service Respirator.
The' Slung' or • Normal' Position.-The haversack, with its
contained respirator, is carried on the left side of the body, as far
round the back of the wearer's body as is convenient and comfortable, and the sling over the right shoulder. The haversack is
tightly closed with the whipcord loops tied in a double bow.
The • Alert' Position.-Respirator in haversack. Mouth of
haversack open to its full extent. The haversack should be on
the left hip, outside and clear of all other equipment.
The • Alarm' or 'Gas' Position.1. Hold the breath.
2. With the left hand grasp the bottom of the haversack and
swing it to the front of the body.
8. With the right hand remove any headgear and place it between
the knees. (Fig. 307.)

4. Thrust the right hand into the mouth of the haversack
and take hold of the respirator round the outside of the string
binding, which secures the container to the face-piece. Withdraw the respirator with a smart movement and hold it up in
front of the face ready for putting on. (Fig. 308.)
5. Insert the thumb of the left hand under the centre of the
head harness (where all the bands meet), release the grip with
the right hand, and allow the respirator to hang by the head
harness on the left thumb. Insert the right thumb by the side
of the left thumb and separate them, so that the elastic between
them is stretched, the r~spirator being suspended by the elastics on
the middle and bottom sides. (Fig. 809.)
6. Thrust the chin forward into the chin of the face-piece and
draw the face-piece on to the face by passing the head harness
over the head with the thumb.
7. Breathe in and out in a normal manner.
8. Adjust the respirator so that it fits the face and lies closely
and comfortably, and see that the edges of the face-piece are
not doubled inwards,. and that the elastic bands are not twisted.
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1'ig. 307.-Civilian Duty Respirator-action on alarm' Gas . stage one.
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Fig. 308.-Civilion Du ty Respirator-action on alarm' Gas' . stng. two.
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Fig. 309.-Civi lian Duty Respi rat.or-nction on alann • Gas " stage three.
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F ig. 310.- CiviJian Duty Respirator fully adjusted after alarm ' Gas' .
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The centre. of. the head harness must rest on the back of the
head.
9. Replace the headgear (tin hat, etc.). (Fig. 310.)
.
To Test for Gas before Removing Respirator.-As for Service
Respir(ltor
To Remove Respirator.-As for Service Respirator (see p. 265) •.
To Replace Respirator in IIaversack.-This is the same as ,for
replacing the Service Respirator, .except that in this. case the
container js held in the palm of. the hand and the haversack need
• not be adjusted.
. .
. ' . '.
'. .
Care of the Respirator.-This is most important, as any defect
would allow gas to enter, with disastrous results.·· The defect may
be caused by: (a) Injury, to the face-piece or head-straps; (b)
Injury to the outlet valve; (c) Injury to the container by water
entering and spoiling the filter; or (d) Prolongeg storage in haver•
sack without use.
To prevent ~hese possible damages :.'
::
.
1. Keep the respirator in a cool dryplace,and protect from the wet.
2. Inspect the respirator at least once a month to see that the
rubber is not perishing. .
. . .8. Do not store away unless all parts are thoroughly dry..
4. If in constant use, disinfect the respirator. by sponging with
izal,2 eggcupfuls to 8 gallons of w<1ter, then washing with water,
taking care not to allow. water to enter the container. . Dry carefully, and renew the gauze pad in front of the container before
putting away.
.
,.
5. It is always better to test the fit of the respirator periodically,
and to test the. gastightness in a gas chamber..
,
6. The respirator should be disinfected twice a year, if there is
change of ownership, and in case of infectious disease being caught
by the owner.
Inspection of the Respirator .-This, again, is most important.
It must be done periodically by a responsible person, and should
be carried out in the following systematic way. .
.,
The.Face-piece.-This must not be perished or torn. By stretch.
ing the rubber a,ny small holes may be seen." •
The Elastic Bands.-These must be sound and not have lost their
elasticity. Both buckles and straps must be s!!curely attached.
The Eye-pieces.-These must be sound, not cracked, and securely
fastened to the face-piece .. If they I,!.re of the screwed-in type,
the thread must be sound and not worn or stripped.
The Valves.-The valve-holder and guard must be sound and
securely fixed. In the Civilian Duty type the outlet valve must
be carefully examined to see that it is properly mounted !lIld not
perished. By gently pulling it sideways a,nd extending it about
half an inch, any weakness may be seen. The inlet valve must
be seen to work efficiently. Remove the lever lid and inspect
the valve. If it is stiff, it must be changed; its efficient working
must be made certain.
>

>
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The Rubber Tubing.-This must be sound, and fastened securely
and properly at both ends-namely, to the face-piece and container.
To note this, adjust the face-piece and see that the container hangs
with its widest part flat against the body..
The Container.-This must bc perfect, not dented or cracked,
and show no signs of water having entered it.
Testing the Valves.Inlet Valve.-Adjust the respirator. Close the outlet valve by
pinching it or covering the opening, according to whichever typc
is being tested. Now try to breathe out. If some expired air
escapes, it shows that either the inlet valve is leaking, or there
is a break in the containcr or in the rubber tubing. Escape of
expired air around the sides of the face-piece is possible, but this
is easily detected.
.
Outlet Valve.-Adjust the face-picce and pinch thc tube. If the
Service Respirator is being tcsted it should now be impossible
to breathc in. In testing the Civilian Duty Respirator, place the
hand over the valve at the bottom of the container; no air can
then enter if the outlet valve is acting properly. This valve
sometimes gcts stuck by saliva drying on it, but is easily put right
by gently massaging the valve between the fingers and thumb.
The Haversack.-This, too, should bc inspected to see that
thc slings, buttons, cords, etc., are all sound and in order. The
anti-dimming outfit should be prcsent and in working order.
The Wearing of Spectacles.-As a general rule spectacles
with a thin wire frame are better suited and safer for wear with
a respirator. If they must be worn, every care must be taken
to see that there is no leakage round the temples, and the test
for gastightness must bc carefully carried out.
.
Anti-dim paste must be applied to both sidcs of the glass itself.
PROTECTION OF THE BODY

Apart from the protection provided by the respirator against
poisonous gases, it is necessary to be protected from the injurious
effects of mustard gas, ctc., on the skin, due to the penetration
of the clothing by the gas and to a grea~er extent by the liquid,
though contamination by the liquid is less frequent.
This contamination by blister gas, as stated previously, may
not be felt or realized for some timc, in fact not until the skin
is actually injured.' Apart from this, there is the danger of carrying
the gas in thc clothing and affecting other people.
If, howevcr, thc contaminated clothing be removed quickly
and the skin thoroughly washcd, serious injury may be avoided.
A safe defence is provided by protective clothing.
Protective Clothing.-I<'ull protective clothing consists of
oilskin jacket, trousers, hood, gloves, and rubber gumboots to
the knees. It must be statcd that mustard gas will penetrate
even this clothmg after about four hours.
Penetration depcnds upon more than one factor. It is influenced
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by the weather: penetration time is twice as long in cold as it is
in hot weather. Again, when the garments are boiled for decon' .
tamination purposes, the penetration timc is lessened.
. Owing to the fact that these oilskin garments are non-porous,
the wearer soon feels the effects of the heat and moisture retained
within the suit; this soon procl.uces fatigue; hence the outfit can
only be worn for short working periods, even if only underclothing
is worn underneath. In ordinary climates a fit· man wearing this
oilskin outfit can work for 2 hours, then,' with an interval of
4 hours, for another 2 hours, in a day; but during hot weather
the working time must be decreased-though it may be increased
in cold weather. The wearing of the hood increases the discomfort,
though this need only be worn when working in any confined space
which contains mustard gas.
.,
.
The protection afforded by the oilskin garments breaks down
after a time owing to the suction effect due to movement in the
suit. It is therefore necessary to ventilate the suit by opening
the coat and dropping down the trousers. This should be done
at-regular intervals.
' .
The'Modified Protective Suit.-In those cases where the only
danger is 'from touching contaminated objects, or where the strong
concentration of gas is prevented by efficient ventilation, the
suit can consist of oilskin coat or apron with sleeves, oilskin gloves,
and rubber gumboots to the knees. Under this is worn underclothing and a strong cottOIl suit or overall.
'
The Routine for Dressin~ and Undressin~' in Protective
Clothin~.-·
"Dressing.-The order of dressing is as follows :1. Attend to wants of nature.
2. Remove own clothing, underclothing, and socks.
3. Put on clean underclothing and socks.
4. Put on trousers .
. 5. Put on boots with trousers draped •plus fours' fashion over
top of boots. .
....
..,
6. Put on jacket.
.
.
7. Adjust respirator in 'alert' position.
.
8. Put on gloves, which are tied at wrist by dresser or helper.
9. Put on sou'wester or helmet.
. ...
10. Put on hood after the respirator has been adjusted in the
gas' position, when gas is met with.
.
After a period of work, the outfit must be removed by another
man, adequately protected. The wearer must then wash thoroughly
and change into his own underclothing.
.
'Undressing.-The oilskin garments should be taken off, in the
following order :.. ' .
.'
1. Hood, helmet, or sou'wester..
2. Gloves.
3.- Respirator.

.,

4. Jacket, coat, or apron.
- 33 -

FIRST AID
5. Trousers lowered.
6. Boots removed.
7. Trousers removed.
These articles are placed in covered bins, separate oiles being
provided 'for (1) boots, (2) protective clothing, (3) respirators,
(4) underclothing.
The wearer of the outfit should be sitting on a form when the
garments are being taken off. When he has removed the trousers
he swings his legs and feet over to the other side of the form
without touching the floor, because this is contaminated from the
oilskin garments. The underclothes are removed on the uncontaminated side of the form.
AIR RAID PRECAUTION ORGANIZATIONS
, These provide for the establishment of : 1. First Aid PaTties.-Bearers, etc.
2. Ambulance TranspoTt.
8. First Aid Posts.-To treat: (a) Minor injuries, wounds from
bomb or shell splinters, shock, etc.; (b) Casualties due to nonpersistent gas, but excluding lung irritant gas cases; (c) Cases
due to (a) and (b), which are also contaminated by blister gas;
(d) Cases which are contaminated by blister gas, but are not yet
actual casualties.
4. Casualty Clearing Hospitals.-Functions: (a) First hospital
for reception of casualties; (b) Sorting out of cases; (c) Provision
of urgent medical and surgical treatment.
5. Base Hospitals.-For those requiring prolonged treatment.
DECONTAMINATION
To decontaminate is to treat the gas so that it is rendered
harmless, whether it be by washing, or by the application of
chemicals.
As stated in previous pages, the gas or liquid may contaminate
the skin, clothes, or in fact any material on which the liquid falls,
and in every instance it must be rendered harmless if gas is to
be stopped arising from it.
1. Decontamination of Members of the Public.1. Cases where Contamination of the Skin is known to, have
Occurred.-Immediate First Aid is essential to prevel!-t a person
becoming a casualty; even if there is some delay, serious symptoms
may be prevented by this prompt treatment.
i. There should be no delay. Act immediately.
ii. Remove outer clothing at once and any garment which is
contaminated. These are put into bins with close-fitting covers.
iii. Rub bleach ointment into contaminated skin area and wipe
off within 2 minutes.
iv. If bleach ointment is not immediately available and bleach
paste can be made ready for use within 5 minutes, treat the affected
part with this.
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v. Wash the body thoroughly with soap and hot water as quickly
as possible.
vi. If the bleach paste or ointment is not available within
5 minutes, the patient must be sent or go to the First Aid Post
for a thorough washing with soap and hot water.

2. Cases where Contamination is only Suspected or it is liable
to have Occurred.i. Remove the clothing.
ii. Wash the whole body with soap and hot water.
iii. Put on fresh clothing.
iv. Send clothes which have been taken off to be decontaminated.
If the contamination is by the liquid of blister gas itself or where
there might be some delay in treatment, the patient should be
sent or go to the First Aid Post immediately.
Treatment may be carried out at home or in places of work
(a) if treatment can be given promptly, and (b) if contamination
is not severe, but in all cases it must be remembered that the
contaminated clothing must be dealt with in a satisfactory way.
In every case the persons must remove their boots and outer
garments before entering the house or building.
2. Decontamination of First Aid Personnel.-Every care
must be taken by First Aid workers to prevent themselves becoming casualties, and the following routine must be
adopted : Coming on Duty at pepot or First Aid Post, etc.1. Remove all clothes, including underclothing.
2. Put on clothing provided.

Going off Duty.1. All garments are removed by a protected undresser at First
Aid Post, etc.
2. Wash body thoroughly with soap and hot water.
8. Put on own clothing.
This routine should be carried out whether the worker thinks he
has been exposed to the gas or not.
3. Decontamination of Clotbin~.-This cannot be done at
home, but is treated by a specially trained section of the antiair-raid precautions organization, which is provided with properly
equipped premises. When it is known that the garments have
been exposed to gas only, the simpler methods may be used, but
if contamination by liquid gas is only suspected or even possible,
then more drastic methods must be taken to ensure efficient
decontamination.
1.

ORDINARY CLOTHING, OVERCOATS, HATS, DRESSES, ETC.-

a. Vapour Contamination only.i. Hang in open air for at least twenty-four hours. If clothes
still smell of gas treat as for liquid contamination.
ii. Wash with soap and water for at least 15 minutes. Suitable
for light dresses and underclothing.

b. Liquid Contamination.- 35 -
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i. Special treatment in a steam disinfector. Suitable for overcoats, coats, dresses, and any woollen cloth.
ii. Boil in plain water for at least 60 minutes. Suitable for
washable clothing and underclothing.
2. PROTECTIVE CLOTHING.-

a. Vapour Contamination only.-Hang in open air for at least
2 hours.
b. Liquid Contamination.-Hose off all liquid gas with water.
Boil the clothing in water for 80 minutcs.
.
8.

BOOTS.-

Rubber Bools and Goloshes (without any leather).-If these are
a good stout kind, they will afford good protection, but if they
have become heavily contaminated, it is advisable to stand them
on a tray of bleaching powder as soon as they have been taken off
and brush the uppers 'with the powder to neutralize any liquid
which has not soaked into the rubber.
Decontamination is effected by complete immersion in water
which is kept boiling for 2 hours. They are then wiped outside
and inside, and finally placed in a warm room to dry.
Leather Bools.-These should not be used in decontamination
work if contamination is likely, as they afford little or no
protection. If they have to be worn in places where contamination
is likely, grease the boots with a mixture of bleaching powdcr
2 parts and vaseline 1 part just before wearing. This will dclay
penetration by gas into the leather and should be wiped off at the
end of the spell of work. A fresh application of pastc IllUSt be
put on before the boots are worn again.
If leather boots are worn, the soles should bc strong and thick.
If they have been worn in contaminated 1lreas, they must be
examined for contamination by liquid gas, taking care that the
fingers and clothcs are not contaminated.
Remember that 'it is impossible to decontaminatc leather, as
it cannot be boiled.
4. Decontamination of Respirators.a. Vapour Contamination only.-Hang respirator Imd haversack
in the open air, protected from rain, for at least twenty-four
hours.
b. Liquid COlltamination.-If there is any eign of liquid contamination : 1. The respirator must be withdrawn from use and anothcr
issued.
2. The respirator must be dismantled, eye-pieces removcd,
and container dctached from face-piece.
3. Boil face-picce, and rubber tubing if any, in water kept boiling
for 2 hours.
4. Apply bleaching powdcr pastc to eycpieces and outside of
containcr for 10 minutes and then wipe clean.
5. Boil the haversack for ao minutes, but the leather tabs
must he renewed.
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5. Decontamination of Stretchers.-Prevent contamination
by; {1} Covering stretcher with an oilskin cover; (2) Fitting oilskin
covers to handles. These covers are easily decontaminated by
boiling
.
a. Vapour Contamination only.-Put stretcher in the open air.

b. Liquid Contamination.i. Remove canvas and boil for 30 minutes in water. It must
be completely immersed.
ii. Scrub handles with bleaching powder paste and leave for
some days.
.
6. Decontamination of Materials.-The methods used in decontaminating furniture, and in fact any article which has become
contaminated by gas, require special care and consideration. This
also applies to the decontamination of materials, such as concrete
and wood, which are used in' the construction of houses,
factories, and strects.
In view of the importance of this
matter and the great care needed, reference should be made to
the official Air Raid Precautions Handbook No.4, on this subject,
published by His l\fajesty'~ Stationery Offiee (price 7d. post free).

COLLECTION AND CARE OF CASUALTIES
IN A GAS ATTACK
It is very important that ovcrcrowding at the hospitals be
prevented. because it is there that the more serious and urgent
cases arc dealt with. All minor injuries should be directed to 01'
taken to the First Aid and Decontamination Post.
The First Aid worker must, of course, be properly protected
against gas by wearing a respirator, oilskin suit, etc. He has
certain responsibilities, as he has to decide whether a patient be
sent to the First Aid Post or to the hospital.
The following principles in the collection of wounded or gassed
must be observed;. .
1. Put a respirator on the patient to prevent any further injury.
2. Apply a First Aid dressing which will not interfere with the
removal of clothing so that re-dressing will not be rcquired at
the Decontamination Post.
a. If chlorine or phosgene gas poisoning is suspected, loosen
all tight clothing, keep the patient warm, and remove him
immediately to a Casualty. Clearing Hospital. If thc patient's
clothes have been contaminated by mustard gas or lewisite, the
outer garments must be removed, the patient wrapped up warmly,
and taken away.
FIRST AID AND DECONTAMINATION POST
A First Aid Post must be established in every district, where
First Aid can be given; not only for the injured, whether the injury
is due to bomb or gas, but where decontamination may be
undertaken.
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Fig. 311......Lay-out of cleansing accommodation for A.R.P. Services.

The buildings in which this treatment is given must be of a
suitable type and properly equipped. The Post contains reception-undressing, bath, and dressing rooms, and various other
rooms which may be used for storing clothes, keeping records,
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stores, &c. ; here the patient passes through the various rooms
and receives treatment, and is freed from his contaminated
clothing, being provided with fresh clothes. (Fig. 311.)
Treatment of the following type of cases will be provided for
at this Post:1. Minor injuries by splinters from shells, bombs, etc.
2. Casualties due to non-persistent gas, but not lung irritant
gas cases, which should go direct to a Casualty Clearing
Hospital by wheeled transport and as stretcher cases
from the outset. 3. Cases belonging to class (1) and (2) and contaminated by
blister gas.'
4. Cases contaminated by blister gas but" not yet casualties.
The great point to remember is that the contaminated cases
must be kept apart from the uncontaminated. First Aid will be
provided for the contaminated cases in a room or compartment
after the patient ha's undergone decontamination, unless First Aid
is absolutely necessary before this.
•
The non-contaminated but injured cases may pass directly
into the First Aid room, provided there is a separate entrance so
that they run no - risk of becoming contaminated, which they
would do if they used the same entrance as the others .
. The .Building:-This must be sufficiently strong to withstand
the force of explosions, and must· give -protection against gas.
Apart from the accommodation of the staff, for which adequate
provision must be made, the Post will consist of' one or more
sections, a section consisting of four or five rooms, according to
the number of rooms available. Decontamination and First Aid
treatment may be carried out in one section. There must be a separate section for female casualties.
LAY-OUT OF A FIRST

AID POST

The accommodation provided should be as follows :1. Outside shed, where outer' garments can be taken off and
labelled .. Bins are provided into which clothes are placed.
2. A verandah or awning where boots and shoes are treated.
3. An air-lock entrance
4. A reception-undressing room, where patients are given
instructions and take off their clothes; the latter are
then labelled and placed in bins .•
5. Washing room, where thorough washing of the body occurs.
the room being shut off from the undressing room.
6. First Aid ;room for treatment of injuries.
.
7. Dressing room.' .
8. Clothing store where clean clothes are kept and handed out.
9. Office for records, storing of valuables, etc.
All the rooms in this section should lead out of one another,
but in an improvised Post this may not be practicable. In such
cases a large room may be divided into two, provided care is taken
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that the contaminated cases are kept separate and a ceiling-high
partition is built between the two compartments. One important
item is the lavatory aceommodation: the contaminated Illust
bc providcd with thcir own latrines. After they have passcd
through the washing room this does not matter.
Time Ilequired for De,qontamination.-The ~average time necessary
for each patient is about 25 minutes. This includes undressing,
washing, etc., and,dressing ..
The Reception-Undressing Room (Room I).-All contaminated cases, whether wounded or not, must enter by a
separate entrance. As this room will become contaminated by gas
entering as well as by gas given off from the contaminated clothing
it will require regular and frequent decontamination. To make
this easier, the walls and floor must either be specially constructed,
or if the Post is an improvised one the walls and floor must be
treated with a solution of silicate, or covered with linoleum, lead,
etc. Silicate solution is made by dissolving 1 part of water-glass
in 4 parts of water.
Walls.-These are not so likely to become contaminated as the
floor.
In specially 'built Posts walls should be lined with glazed bricks
or tiles for the lower 5 or 6 feet.
In improviscd Posts the plastered or papered walls and any woodwork must be treated with silicate solution.
Floor.-If specially built, this should be covered with glazed
bricks or tiles.
.
For an improvised Post, if the floor is made of concrete or cement
it must be treated with the silicate solution.
Wooden floors should be covered with lead or linoleum extending
up the walls for some distance; or these materials may be
placed on a false floor, raised some 3 inches and sloping into an
improvised gutter.
Drainage.-This is an essential consideration. It must be
efficient to allow frequent use of the water hose.
Ventilation.-This is desirable to remove any gas which accumulates in the room. If gas is present outside the building, some
special filtration unit must be used.
Space.-About 15 square feet must be allowed for each
person.
.
Staff.-For the undressing room, two or more fully protected
attendants are necessary for undressing and assisting patients.
They must be trained in the use of bleach paste and see that the
decontamination routine is carried out properly.
The Washing Room (Room ll).-It is in this room that
washing and soaping the body is carried out; therefore an efficient
and quick drainage is absolutely necessary. The walls and floors
of this room should be made of the same materials, or in an
improvised Post receive the same treatment, as those of the
undressing room.
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To ensure a thorough washing of the body showers giVIng a
plentiful supply of warm water are provided. These are easily
fitted by carrying water pipes across the ceiling and attaching
sprinklers to them at regular intervals. It. is very necessary for
the water to be hot or warm, as this is less likely" to produce
chills which are so dangeroqs in gas poisoning._
The Decontamination Process.-The contaminated_and the contaminated-wounded patients enter the First Aid Post by a separate
entrance from that for the uncontaminated eases, and reach the'
reception-undressing room. Here they sit on forms and undress.
The forms must be covered with American oil-cloth. The clothes
are placed in bins which have a well-fitting lid.. In those cases
where it is necessary or ordered, the contaminated and surrounding
skin area is covered with bleach ointment or ,paste, which is well
tubbed in for a minutc. Care must be taken not to allow thc bleach
paste or ointment to enter the eyes. The patient should now step
under the shower to wet the body, then, passing into the intervening space between the showers, thoroughly soap. the whole
body for 3 to 4 minutes, paying particular attention to. those parts
which are more liable to injury, i.e., those places on the surface
of the body where the skin is moist.
As a routine part of the process special attention should be paid
to the eyes. For this purpose the patient douches the eyes with
a solution of tepid bicarbonate· of soda solution, 10 gr. to the
pint, or with warm water. This is supplied from a large can fixed
to the wall and supplied with a length of rubber tubing fitted with
a nozzle and tap. The patient sits on a form and, thoroughly
washes out the eyes.
The Dressing Room (Room lll).-This does not require any
special treatment of its walls or floor, as all patients entering
have been decontaminated in the adjoining room. In this room
every patient receives a supply of clean clothes.'
The First Aid I Room (Room IV).-First Aid is given in
a separate room, which may lead out of the dressing room so that
those contaminated and injured patients who have been decontaminated may pass through for treatment.. If it is necessary to.
treat in this section those patients who are injured but not
contaminated, a separate entrance into the First Aid room must
be made. There must be an air lock at this entrance. .
In some places it may be possible to provide a separate section
for the patients who are injured and not contaminated:
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EQUIPMENT FOR A DECONTAMINATION SQUAD.
The suggested equipment for a decontamination squad of
six men is as follows :3 spades.
3 picks.
2 buckets.
2 mops or hard, long-handled brushes.
Hose (2 lengths of 60 to 100 feet).
2 standpipes (with adaptors if necessary).
Apparatus for spraying bleach on walls (such as horticultural
lime sprayers). .
Supply of bleaching powder (say, 2 cwts.).
Paraffin (5 gallon drum).
Bleach-vaseline ointment (say, 7 lbs.).
Cotton waste.
12 pickets and rope (say, 120 ft.) for enclosing contaminated
areas.
6 danger boards.
14 suits (being two suits per man and 2 spare) of protective
clothing, namely,
Black oilskin jackets.
Black oilskin trousers.
Oilskin hood.
Oilskin gloves.
Rubber gum boots.
As gloves soon wear out, 4 or 6 additional pairs of gloves
should be provided.
14 suits of underclothing (to be worn, in place of the man's
own, under protective clothing).
Cleansing outfit, consisting of basin, soap, nail brush and
cotton wool.
2 bins for contaminated clothing (e.g., galvanized iron
sanitary bins).
I bleach tray (about 30 in. by IS in. by 3 in. deep) (for the
treatment of boots or tools contaminated during work).
1 bin for contaminated tools.
I bin for mixing bleach palite (e.g., a galvanized iron sanitary
bin).
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METHODS OF DECONTAMINATION FOR ROAD
, , SURFACES.
Surface.

Method of Treatment.

Tre;Ument fOt' Fine Spray.
AJ). surfaces.
In busy thoroughfares hose down
with water if this can be done
, within 30 minutes.
In all other circumstances leave to
weather.

T,eatment for Gross Spray and Outer Zone Of Bomb Contamination.
.
All surfaces.

Hose down with water as quickly
as possible for 10 minutes.
Repeat treatment. Pavements
for immediate use can be brushed
with thin cream of bleaching
powder and water.

T,eatment fOt' Gross Contamination round Bomb C,aters.
Stone setts.
Cream of bleaching powder and
water. Brush well into joints.
Leave in contact for 15 minutes
Finally hose down with water.
Stone paving and con- Hose with water for 10 minutes.
Sprinkle with dry bleaching
crete.
powder. Brush well into surface
for 5 minutes.
'Also treat
gutters. Finally hose down with
water.

- 43 -

Surface.

I·

Method of Treatment.

Hose with water for 15 minutes. If
jointing material is soft, cover with
sand. (If heavy liq uid splashes
visible, treat with bleaching
powder and sand before hosing:
brush well over surface and leave
in contact for I or 2 hours.)
Tarred macadam, bitu- Hose with water for 15 minutes.
men or asphalt.
Use dry bleaching powder treatment for grossly contaminated
areas. In certain cases road
heating machines may be used.
Water-bound maoo.dam. When P9ssible leave to weather.
If treatment essential, sprinkle
with bleaching powder and leave
for 10 minutes. Then hose gently
with water for 10 minutes.
Natural earth, grass, Cover with 2 to 3 inches of fresh
etc.
earth and leave to weather. If
contamination very gross and
near to occupied premises, add
top layer of earth and bleaching
powder 3 : I.
Wood paving.
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METHODS OF DECONTAMINATION FOR THE
STRUCTURE OF BUILDlNCS.
NOTE.-No special treatment required for vapbur contamination.
Material.· .

J

Treatment for liquid contamination.
"

.Stone or b~kwork •• :

.

'

Concrete floors and tiles

Glazed tiles

'Distempered walls

can

Hose doWn with water if this
be done before the liquid has had
time to soak in, but not otherwiSB.
Spray' or brush surface' with
.' cream of bleaching powder and
water. Leave in contact as long
. as possible (not less -:. than
24 hours). Repeat treatment.
Hose with water. Apply bleaching'
powder ami water cream and
brush thoroughly over surface.
Leave in contact for 6 hours.
Hose with water. Apply sodium
silicate solution, when availablt..
Prolonged exposure to gross
contamination may necessitate
breaking up and re-Iaying 800rs
in ,rooms which have, to be
inhabited.
Hose with water and 'treat with
cream of bleaching powder and
water. Give special attention to
the joints
Paint or spray with paste of
bleaching powder and water.
- Apply alternate layers of bleach
paste and paper, and leave in
position for at least 48 hours.
Finally wash off and treat wall
with fresh distemper or sodium
silicate solution.
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Material.

Treatment for liquid contamination.

Papered walls ...

Strip off paper and then treat as
for distempered walls. .

Painted walls (wood or
plaster).

If immediate treatment can be

Wooden floors ...

Absorb visible liquid with fresh
earth which should be burnt or
buried. Scrub the surface with
cream of bleaching powder and
water, and sand. Leave bleaching
powder in contact for 24 hours,
then brush off and wash with
water. Repeat treatment two or
three times when necessary.
Boards soaked in blister gas
should be removed and burnt.

Unpainted woodwork

General treatment as for wooden
floors. Hard wood articles and
mOUldings should first be swabbed
with paraffin, and then treated
with paste of bleaching powder
and vaseline, which should be
left in contact for a short period,
and then wiped off, leaving a thin
film on the surface.

applied, treat as for distempered
walls and finally repaint. If the
contamination has been prolonged, remove the paint completely.
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~METHODS'OF

DECONTAMINATION FOR HOUSEHOLD
ARTICLES.

Article:."

Treatment.
:"'.

Furniture (hard woods)· Swab thoroughly with paraffin,
,
'..
~:.:
, then give prolonged treatment
, (not less than 48 hours) with
mixture of bleaching powder and
. vaseline.
Upholstery

,
,.
.~

..

Bedding

:,;

,
."

..

"

All upholstery must be stripped
from the wooden framework.
. In many cases it will probably
be quicker and easier to destroy
it by burning and replace with
new material.
When it is
necessary to undertake decontamination, use the following
methods : Woollen fabrics.-Immerse in
boiling water for I hour.
. Cotton fabrics.-Treat as for
cotton garments.
Leather.-Expose for prolonged
period in a current of hot air,
but if heavily contaminated, it is
'safer to destroy by burning..
Padding.-Hot air treatment
. , may occasionally be applicable,
, but in general it will be safer to
burn.
Treat as for clothing according to
whether textile is wool or cotton.
Mattresses may be treated in a
steam disinfector.

• NoU.-Owing to possible danger from personal contact witb furnJtuIe
basty decontamination sbould not be attempted.
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Treatment.

Article.

Carpets, rugs, etc.

If lightly contaminated bang in
open air to weather for 7 days in
mild weather, and 14 days in
colder weather. If wetted with
blister, gas, spray with soda
solution before banging out to
air to prevent tendering of the
fabric. If carpets are heavily
contaminated they should be
destroyed by burning unless
arrangements can be made to
immerse them in boiling water
for 2 hours.

Ilnoleuip

If in good condition and only tJIe
upper surface is contaminated,
treat with bleach and water
cream. If it is worn and the
basic fabric is contaminated, it is
safer to destroy by burning.

Metal fittings •.•

Swab well with ~n or petrol,
and rub dry WIth clean cloths.

China, glass and earthen- Treat in boiling water or strong
bleachingpowdersolution,orswab
ware.
with paraffin or petrol (swabbing
not suitable for unglazed articles).
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METHODS OF DECONTAMINATION FOR VEHICLES.
Treatment.'

Vehicle.
Buses or trams, and
closed commercial vans.

For

Spray

COlltamillation.-Hose

2

men.

2

men. 3 hours.

2

hours.

down exterior thoroughly with
water. Treat handrails and other
metal parts, which have to be
touched. with paraffin or petrol.

Exterior.

For Gross Liql4id COlltamitlation.Hose down with steady stream of
water. Brush over fabric top and
all woodwork, including back and
front steps with thin bleach cream.
Leave in contact for! hour. then
wash off. Treat all metal parts by
swabbing with paraffin. Finally.
leave to weather for 24 hours. ,
If the interior has been contaminated, this will have to be
decontaminated carefully before
the vehicle can be taken into use
. again . . Contaminated upholstery
will probably have to be removed
and destroyed.

Materials
required.

Labour and time.

Interior.
No estimate
possible.

I

quart paraffin
or petrol.

7 lbs. bleaching
powder.
I gallon paraffin
or petrol.

men, 2 hours
(working time).

7 lbs. bleaching
powder.
I pint paraffin or
petrol.

and

General treatment as for buses will
meet normal requirements. Where
there is contact danger, the inside
should be scrubbed with bleach
cream- and sand, and left for
2 hours, after which it should be
washed off. Even then the floor
will not be safe to sit on, if it has
been heavily contaminated.

2

Private cars (coach
built).

Hose down thoroughly. Swab with
paraffin or petrol parts liable to be
touched. If contaminated inside
upholstery will have to be removed.

I

man, 3 hours.

I

Private cars (fabric
bodies).

For light contamination hose down
thoroughly then treat with bleach
paste.
For gross contamination the fabric
will have to be removed and
destroyed bv burning.
Treat all metal parts by swabbing
with paraffin or petrol.

I

man, 3 hours.

4 lbs. bleaching
powder.
I pint paraffin or
petrol. .

Open vans
lorries.

en

o

gallon paraffin
or petrol.

BRIEF NOTES:
. ON

WAR GASES and ..
SPRAY

•
_ :~. HOW TO RECOGNIZE
AND
.
WHAT TO DO,

AIR-RAID AND GAS ALARM SIGNALS
SIGNAL

MEANING

1. CIVILIAN SIREN: Rising and falling
note, or FACTORY WHISTLE: Five
short 5-second blasts at intervals of 2
seconds. Series sounded three times at
I-minute intervals.

Air-raid warning "RED"; expect enemy
aircraft any minute.

2. GAS RATTLE.

Local gas-alarm; put on respirator facepiece.

3. CIVILIAN SIREN having continuous
note, or FACTORY WHISTLE: Three
20-second blasts at 3-second intervals.
Series sounded three times with intervals
of 1 minute between.

All clear (for air-raid or gas). Test for
gas before removing respirator facepiece.;~

WAR GASES
GAS

Phosgene
Chlorine
Nose gases
Tear gases
0:

Mustard gas

How RECOGNIZED.
. EFFECTS ON BODY
Smell of musty hay, sweet corn Coughing, ., choking, . and' diffi(!ulty in
or maize.
-'
'.:
" '.
. breathing.
.,': '
. "
Yellow-greenish colour. Smells Violent coughing.
like bleach or chloride of . Choking and difficulty in breathing. .
. lime.
.
By effects produced in body in 3 Pain in chest and throat, teeth iind headto 5 minutes.
. "
.' .. ' aclJe. Feeling of influenza and de'...
.,
• . • ~j
.
. pression.
Vomiting may occur.
,By' effects in eyes produced im-' Stinging pain in the eyes with immediate
I
•
mediately. .'. ". .
flow of tears. Does not injure the
~. ' ,.:, ". ... ".' . .',
r.·
eyes. . " ','
. Brown oily Iiqui,d which gives" off LIQUID:' . "', " , .
an invisible vapour. Smells
EYES: Redness followed by permanent
.
. like' garlic or onions. '
.' blindness. .'
,,'
Detectors-':"Individual
SKIN: No immediate' effect. . Redness
"
gas, ground'
.: and irritation after about 2 hours,
"
paint.
followed by blisters. in 8 to 12
All turn red when in contact
. ,. hours. ; DO NOT prick blisters. .
with liquid.
VAPOUR'
, . " "
EYES:' Pain, redness, and temporary
"
'G
'
blindness.., .
.
,',
LUNGS: Hoarseness and coughing.
SKIN: No immediate effect. Redness
,r
and irritation followed by blisters
. in 12 to 24 hours.
f .
• ..

..

T ~

WAR GASES (continued)
GAS
Lewisite

Arthur or
Arsine

Dick

How RECOGNIZED
Oily liquid, pale yellow or colourless. Gives off invisible vapour which smells like geraniums. All detectors react as
for mustard gas.
May be either a grey powder or
an invisible gas. The grey
powder in contact with moisture gives off an invisible gas.
The gas turns Detector paper
Type A from white to a yellow or brown colour.
Colourless, oily liquid. The vapour affects nose and head like
the nose gases, but is immediate in its effect. Liquid gives
a stinging pain in ,skin.

EFFECTS ON BODY
LIQUID:
EYEs: Intolerable pain, permanent blindness.
SKIN: Immediate stinging pain. Redness,
followed by blisters after 1 hour.
Blisters must be pricked.
VAPOUR: Like mustard gas, but worse.
First signs are blood in urine. Face becomes yellow in colour. Longer exposures produce headache, nausea and
vomitIng. Colour of face changes to
copper colour.
LIQUID:
EYEs: Blindness.
SKIN: Stinging pain. Redness in 1 to 2
hours, blisters in 4 to 8 hours. Blisters like Lewisite.
VAPOUR: Affects nose and head.
Affects lungs-choking and coughing.
Not as severe as Mustard Gas.
Not likely to be sprayed from aircraft,
because it is too volatile. More
likely to be used in gas-shells or
gas-bombs.

ACTION TO BE TAKEN IN GAS ATTACKS AND FIRST AID FOR GAS
GAS
Phosgene

,-

FIRST AID

1. Adjust·respirator, or, if lost, put wet cloth over face.

2. Make casualty. a stretche;r case--give warm; sweet
. tea and keep warm.
.
3. No alcohol. No smoking. No artificial respiration.
4. Transfer to nearest Medical Post.
.
Nose gases Put on respirator face- 1. .Adjust respirator. 2. Give alcohol. 3. Do NOT evacuate to medical services. :~Recovery in 1 to 2 hours.
piece. ' .
•
Tear gases Put on respirator face- 1. Adjust respirator. 2. Do NOT evacuate to medical
services.
.
. '
piece.
Liquid: :.
.
Mustard,
Liquid: Eyes-Wash out. for 10 minutes with water
Skin-swab off with'
Lewisite, •
and evacuate to medical services.
~
..
cotton waste' and
and Dick
Skin-Swab off surplus and apply ointment No. 2 or
apply. ointment No.
bleach p a s t e . '
.
2 at once.
. .
Blisters - Mustard - Do NOT prick but cover with
Clothes: Large drops
. dressing.
:
-remove all outer
Lewisite and Dick--Prick With sterile needle. or pin,
clothing.
squeeze out liquid and cover with sterile dressing.
. . Small drops-no
action necessary.
Vapour: Eye and Lung-iinmediate evacuation to med. Vapour: Put on resiCal services.
.
pirator face-piece
Skin-Wash with soap and' water and change clothing
and move out of
where possible .. Do NOT use ointment No.2 or
affected area if posBleach if the skin has started to redden.
sible.
Arthur or Put on respirator face- 1. Adjust respirator. 2. Make casualty a stretcher case,
give hot, sweet tea and keep warm. 3. Transfer to
piece.
Arsine
nearest Medical Post as soon as possible.

Chlorine

01

Action to be taken in a
GAS ATTACK
Put on respirator facepiece.

,

Action to be taken if Sprayed with
Blister Gas
Carry out Personal Decontamination as follows:1. Cotton Wllste: Remove with cotton waste any
free liquid on exposed skin.
2. Ointment: Rub' ointment vigorously for one
minute into exposed skin.
3. Clothing: Remove or cut away contaminated
clothing. Rub ointment into any skin where
liquid has penetrated clothing. . Put on fresh
clothing.
4. Eye-shields: Prepare a fresh eye-shield for use
. and then remove the contaminated eye-shield
and put on a new one.
5. Ointment: Rub ointment into the hands again
for one minute.

,
Decontamination of Equipment (Wood or Metal):-

1. Rub ointment on hands.

2. Swab off any surplus of mustard.
3. Rub ointment in wood and allow to stand for 10
minutes, then wipe off. Rub ointment into metal
for 1 minute, then swab off.
4. Re-oil metal.
5. Rub ointment into hands.

6

,

.
YOUR RESPIRATOR

. The. respirator will give complete. protection to
eyes and lungs against all gases, if you ,take care of
it and know how to use it.
1. Avoid getting :water into the container as this

destroys the chemicals inside it.
2. Adjust and remove' your respirator as taught in
" 'respirator drill-thi~ prolongs its life., ,"

3. 'Alw~ys return your'fa~e-piece the correct ;~y, as
, 'otherwise you will damage the face~piece .and con,
.
necting tube. '
4. Wipe out the face-piece after use: ".J

;

'1

.

REMEMBER-

:

1. Anti:dim 'the eye-pieces after use and before you
put your face-piece aw·ay. It
be too late to

will

start anti-dimming when gas is detected' or the
gas alarm is soun~ed. . i ' "
,2. Don't wait for some one to shout "gas" or for
the alarm to be given by the rattle or siren. Put
your face-piece on as soon as you yourself smell
gas, and give the warning. . ','
Hold your breath while you put on your facefor ias before taking your face-

7

USES OF PERSONAL ANTI·GAS
EQUIPMENT
1. Respirator. When face-piece is put on it gives
protection to eyes and lungs against any known
war gas.
2. Eye·shields. When worn over the eyes protect
them from air-spray. Should always be worn
in open when spray is likely to be used.
3. Ointment, Anti.gas No.2. When applied AT
ONCE after being hit by blister gases (Mustard,
Lewisite, Dick) and rubbed into the skin for 1
minute, will prevent blisters from forming.
Do NOT apply ointment, Once the skin has turned red;
In open wounds;
On unexposed skin; i.e., parts of the body
covered by clothing;
In the eyes.
4. COTTON WASTE. To remove surplus of Mustard or Lewisite or Dick before applying anti-gas
ointment No.2.

READ AGAIN REPEATEDLY

VICTORIA, B.C.:
PrInted by CnARLEs F. BANFIELD, Prloter to the
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1941.
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