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INTRODUCTION

The term chemical weapons usually includes the toxic chemical
agentsl used in combat and the means by which such agents are disseminated.
These means include chemical aerial bombs, aervial spraying devices, guided
and free missiles containing chemiral agente, zrtillery chemical shell, eic,
The casualty effect of chemical weapons results from the chemical agent,
wkich, when used in combat, can contaminate unprotected ‘eople and animals.
Cacsualties caused by the action of chemical agente are defined as any disrup-
tion of normal life activities in an urganism ranging from temporary irritation
of the vyes or respiratory tract, to serious or fatal injuries.

Chemicul agents can be used for combat purposes in a liquid or
solid state. Some of the liquid chemical agents are distinguished by their
higher viscosity and are called viscaus comraounds

Chemical agents are converted from a liquid or solid state to a
"combat' state after their r~lease from aerial chemical bombs or artillery
chemical shell, or after being sprayed or disseminated 2s blanketing films.
Liquid chemical agents are converted to vapor (gas), or fog, 2 or drops of
variour sizes when disseminaied, hut solid agents are converted to smoke.” In
the combat state, chemical agents contaminate large volumes of air and large
areas of the ground, bringing mass contamination to unprotected people and
animals. When these agents are employed as a vapor, or fog,or smoke, they
contaminate the air, but when they are in a liquid state,they contaminate the
ground and surrounding objects. Agents used to contaminate the ground will
gradually evaporate, and, thus, the air above the contaminated #rea will also
become contaminated. Consequently, the air also becomes contaminated in all
cases where liquid agents are used. Smulk. or fog frequently settles upon the
ground {or buildings) and then gradually evaporates; the evaporation of some
agents may last for a long time.

Chemical weapons to contaminate troons were used for the first
time in World War I. Civilian populations were seldom exposed to chemical
attacks, because the corabat techniques of those days did not include possibilities

1. In Russ.an,the terin "toxic chemical agent ()" is denored Ly i o
OTR “VLYAYUSHCHEE (IE) VESCHESTVO (A), or in aboreviation as- Ob
{Bb = " in English), - Thus, the abbreviation Of frequently appearing in the
Look. .- interpreted in singular and plural as meaning 1uxic chemical
agen: (s).
2, Fog coatains very smaull particles of liquid agent =uv. 2l lintre ain
3. Smoke contains very small solid particles of agent *hinly atomized in the air.
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of a mass employment of chemical weapons deep in the enemy's. rear areas.

_For various reasons, which are not considered essential to the discussxon, y
* themical weapons were not used during World War I, This does not imply, : B
hawew' v, chat, if imperialists start the next war, they will renounce the
employment of chemical weapons. After World War II, certain imperialistic
governmenta not only continued fand still continuc) o develup chiemical weapons,
but also used them: in their aggrcssive war against thepeace loving Korean - .
nation.

The Soviet Union a3 a defender of the cause of peace, which is
supported by foreign policy, still stands for peaceful coexistence amcag all
governments, for reduction of armaments ard Armed Forces i~ the entire world, \
and for the nrohibition of all types of weapons of mass destruction. Neverthe-
less, the Soviet people do not forget that the imperialists are preparing a new
war in which atomic and hrd=c~== - cjrans waetd ha prod Our persls avae
engagea 1n peacefui creative worl' but they will relentlrssly strengthen the Co
defensive power of their country. o SR TR

The arming of modern aircraft with chemical weapons and the
employment of drones for air attack with explosives containing chemical agents,
not only expuse troops but also tivilians to the danger of chemical attack. The
presently known agents are extrcmely toxic to humans, but none of them should
frighten anyone, who knows how to use the means anilable for protection
against chemical attack, TR

This booklet contains basic information about the means of chemical
attaclk that may threaten cur population, and information concerning measures
for civilian protection. This booklet is intended for a broad distribution to
readers, and may be used by civilian instrucivrs of DOSAAF (Volunteer Society
for Cooperation with the Army, Aviation, and Fleet) asa textbook for preparmg
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' CHAPTER 1

TOXIC CHEMICAL AGENTS AND THEIR EMPLOYMENT
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The ability of chemical agents to cause noisoning is called toxicity.

Chemical agents are divided into the following f~ur groups according
to their effects on organisms and the characteristics of their toxicity: cutencous
vesicants (blister agents that affect the skin and mucosa); general systemic
agents (agents that affect #hn =1= 23 =nd osucie grentamd: ayn insitantel fananes
thai witzet Lhe cyes and upper respiratory tract); anc usphyxiants (agents that
aftect the lungs).

The above grouping according to characteristic effects upon
organisms is conditional, because mauny agents can cause simultaneous multiple
reacticns; e, g., a cutaneous-vesicant reaction and a general toxic reaction, or
an asphyxiant reaction and an irritant reaction, etc. Each agent has an inherent
and most typical action, however, which is follewed by a unique specific
reactinon. The above grouping permits the establishment of approximate
classifications of known agents.

Chemical agents can contaminate unprotected individuals in the
following manner: through the skin, after drops or a spray have touched the
skin; after a person has made contact with {errain or with the objects contam-
inated by an agent; by inhaling air contaminated by toxic agents; through the
manzosa of the ecyelidy, cornea, and conjunctiva of the eyes, and through the
mucosa of the nose and throat; upon contact with a liquid or solid form of an
agent, and when a person stays too long in an atmosphere contaminated by
toxic vapor, fog, or smoke; and through the digestive organs, after poisoned
food or water has been consumed.

The actinn of an agent may be general or locai, in ik § . == enoe,
the agent ahsorbed into the blood through the skin, or chrough the rau:o. | Lid
respire.ery organs, spreads through the entire crganism and disrupts the
activiti=: of many organs. During local reaction only that part of the organism
that corai.s into direct contact with the agent becomes contaminated. (If a local
reaction develops complications,a genzaial puisoming of th: ¢rzanism may follow.)

1. Lacrimators.
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3 c In most cases the ac-ion on the human orgamsm is instantaneous. -

There are agents, however, whose toxic signs do not appear for several hours
(2 to 12 and more) after entry into an organism. Such agents have a period of ‘
latent action, during which their toxic effects do not appear..

2. Cumbat Persistency cf Chentical Agentsa..

The time duri -‘.; which agents selain ibeir tuxicity in the air or on
the ground is called the combat persistency of the agent,

Combat persistency depends upor thefhysical and chemical
characteristics of the agent, upon condition ¢ the agent when sed in combat,
upon weather conditions, and upon the topography of the locality.

Among the +h,. * .0 Jllaoin it ef gr atoni Lt i Lo et
persistency are boxlmg pomt, volauhty, and abihty to pt-m-trate the ground and
various materials. o S , ‘

The lower the boiling point of an agent, the faster it evaporates and
the lower its combat persistency. :

The volatility of an agent is the maximum possible quantity of
vapor in the air at a determined temperature. Volatility increases with an
increase in air temperature. Agents with lower volatility take longer to

_evaporate, and their toxicity persists for longer penodc.

Agents that are easily absorbed by the ground and materials leave .
little residue on the ground and on those matenals. and lose their ability to

contammate at a faster rate.

3

. The most suitable a.gentrs for a prolonged contamination of the
ground are those that possess low volatility, high boiling pdigts, and low
absorption rates into the ground and materials.

: Among the chemical properties of décisiﬁe"'importance to agent
persistency are reactivity with water, reactivity with atmospheric oxvgen, aud
reactivity v.ith substances on the ground, such as coverings, vegerat,.. . ‘v
Agents tha: d. not react easiiy with these substances will continue to peeniriaar
longer peiiods on the ground, vegeta‘ion, various cavermgs, and buildings

and in weil: or in the air.

The combat persistency of an agent is determin.4 i~ !lzrge wazsure
by the combat conditions in which it is employed. Agents *v..nt tiie '2wist
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persistency are tho'se used in the form of vapdr. fog, or smoke. The agents
with the highest persistency are those in liquid form.

The meteorological factors infiuencing persistency of chemizal
"agents are air temperatur., temperature of the ground, wiad, and precipita-
tion, in that order. Higher air and ground temperatures speed evaporation of
agents, which will consequently lose their contaminating power faster.

- Temperature also influences the persistency of agents in the air.
During hot summer days, the lower layers of air Leot up considerably, and their
density decreases more than the density of the upper, and much cooler, lavers,
Consequently, convection occure with a hifting of the lowe * and upper strata of
the air. Convection tends to caase rapid dispersion of agents. An inversiza
phenomenon frequently occurs from sunset to sunrise because the ground cools
faster than the svrr oilll L wle. S o 0 300, el wllldoava from tha T
strata of air, and these layers of air hecome much cooler and more densc than
the upper layers., Conscquently, the lower strata of air remain stable at the
ground surf.ce for a longer time, and when agentsenter these layers, they retain
their persistency foxr a longer time, )

A substantia iniluence on the persistency of an agent is also exerted
by the isotherm; i.e., the average degree of stability of the air according to
the vertical incidence. The characteribtic of the isotherm is that, in it, the
temperature of the layer of air 20m to 30 m.fromthe ground remains.approxi=-
mately the same. This phenomenon is observed during murky weather, in the
summer during morning and evening hours in fair weather, dnd durirg winter,
-The combat persistency of an agent will be higher in the presence of an
isotherm than in the presence of a convection, but it ‘#ill be lower than in the
presence of inversion.

Wind greatly influerces the concentration! of an agent in the air.
A strong wind will cause 2 concentration to decrease more rapidly becausc of
dispersion of the contaminated air, and, conscquently, the agent retains it
contaminating power for a much shorter time. The evaporation of chemical
agents becomes intensified with an increase in wind velocity, which strongly

l. Conce.iration denotes the quantity cf agent found in one un:t of voi.. .. o.
contaminated air, Concentrations are usually expressed in milligrams of
agen. per liter of air. A concewn.ration of air capable of causing con-
tamination is called the combat concentration. Comb-t concentrations differ
considerably. They can vary fromn {racuons ot millijva=a to tews of
milligrams of agent per liter of air, depending on il iype ©f aZent used,
what its mission is, and by what means it is delivared.
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influences the density of contamination! of liquid agents on the ground. An . -
increase in wind velocity from calm to 6 to 7 ml sec, fcr example, rapidly
decreases the contamination density and reduces the persxstency of agents on
the ground by a sigrificant proportion.

Precipitation, primarily rain, influenccs the concentration of
agent in contaminated air, and the agent!s persistency. Rain cavses particles
of toxic smoke to settle on the ground, and, thus, rapidly rednces the con-
centration of smoke in the air. Rain intens.fies the intermixing of air strata’

ad causes acceleration of the dispersion of contaminated aiz. Moreover,
rain washes off agents that have settled on the ground. 1f an-agent is soluble in
water or reacts chemically with water, the influence of rain on combat pzrsisi-

ency is intensified., Only a heavy rain has, however, a practicabla capab ity of

decreasing e combat persistency of ar agent,

The *opngta;ny v 2 18CaLSY, s vegeiatioa, and the type »f groui.
also significantly influence upon the combat persistency of an agent. Stagna.-
tion of contaminated air may develop and last {or a long time (up to several
hours) in narruw and deep natural terrain features such as ravines, gorges,
gullies, etc. Inasmuch as winds do not Slow through any deep natural terrain
features, the evaporation of agents that contaminate such places will be much..
slower. Thick vegetation also prolongs the contamination time of an agent in a
locality, . L R

The evaporation of agents proceeds much faster from hard rocky
terrain dnd from paved streets than :rém a aoft soxl ‘ -

Agents that have contaminated the air over populated areas, may
settle and remain in the area for a long time (up to several hours)}. This is
particularly true in cities that are densely built up and that have multistoried
structures, in blind alleys, in apartments, and in other places having poor air’
circulation. The duration of the contaminating activu of an agent would be
prolonged under these circumstances.

It can be concluiled from the above that the combat persis‘ency of
chemical agents is determinzd primarily by the physicel an? cheiriral :
charactérisc s of the agents, All agents are usually categorizcd as persistent

1. The density of contamination is the quantity of agent found (on the average)
in one un‘t of a contaminated area. It is measured in grams of agent per
8q m. The combat density of contamination usually :jasunts =0 gsevera
decagrams per sq m. i




or nonpersisteﬁt agents, depending on these characteristics. ' . '

Liquid agents that have low volatility, high boiling points, low
absaqrption by the ground, poor sotubility in water, ~nd poor reactivity with water,
atmospheric oxygen, and other components of air and ground, are called per-
sisient ageuis, ¢

i

The comhat persistency af the same agent cAn vary :rnm several
hours to many days, depending upon the weather and the othier cenditions under
which it was used, The use of thickeners is ano‘her factor to be considered.

Gases and volatile liquids that possess comparatively low beiling
point~ and that evapcrate and disnerse quickly in the air, and ageante that
readily decompose becausc of the effects of atraospheri: humidity and oxyyen
are called nonper-irtnnt amante  Solid apents that are used as toxic smukes
can also be regarded as bemg nonpersistent. The comnbat persistency :
agents changez by minutes or decaminutes; it may even differ by several hours
in some j'aces.

The persistent agents, which are primarily intended ior direct con-
tamn.ination of people, are dispersed in the form of drops, and are also used for
contaminating the ground, buildings. and various other objects. If persistent

_agents are used in combat as a fog or vapor, they first contaminate the air,

not the ground; in this combat state they very closely resemble the nonpersistent
agents because they disperse rapidly in the air. :

Nonpersistent agents are intended for the contamination of people
by contaminating the 2ir. : .

The characteristics of certain of the agents with which the armies
of capitalistic governments are equipped, will be discussed in the 1ollowing.

3. Cutaneous Vesicants,
a. Mustard.

Industrial mustard! is a brown oily liquid t42¢ sreils like gar slic
or ran.iard, It evaporates very slowly in the air. Ttg boilixg, Lo, wesen
21%~C and 219°C. It disintegrates frequently during bciliny, lusiara '
solinifics at temperatures between 5°C and 10°C, Thas, during ccld weather,

1. Al awcntﬁrepared in large quantities by the chwui~icil inductry are, as a

rule, chemically impure and contain certaiu anit  ais ur various additives,
These are called industrial products.

9




it is used with solutions of organic substances, which lower the temperature of .
solidification. Other ageats, e.g., lewisite, may also be used with these
organic substances.: . . o )

Mustard dissolves with difticulty ir water, It is almost 1 1/2 times
heavier than water, and if drops of mustard fall into wells, they settle on the
bottom. Mmnatard disselves readily in kerosene, benzene, carbon tetrachloride,
and several other organic solvents. This characteristic is used in the process
of removing mustard from contaminated surfaces {mainly me allic).

Mustard also dissolves well in fats, and, therc¢fore, penetrates
readily through the pores of the skin, especially in places coated with grease.
After mustard comes into contact with the human skin, its outward traces dis-
appear within several minutes and only a perception of its odor remains.

Since tnustard nenetratae franl, jnto all narous matariale. it je
3w sl Tily aboutved Ly ciotming and footwear.

Liguid mustard pe:ztrates a medium soft soil to a depth of 1 cmi to
2 c¢m in the first few hours, and subsequently to 8 cm to 10 cm, or even deeper.
It may even penetrate 30 cm or deeper in craters formed by the explosion of
chemical aerial bombs. Loose snow may allow mustard to penetrate to 15 cm
to 20 cm, but icy or densely packed snow can only be penetrated to 2 cm or
3 cm,

Liquid mustard penetrates plaster and bricks I cm to 2 cm and
conerete up to 4 em. Glass and rust-free metals retain mustard on their

surfaces.

It will penetrate unpainted wood v & depth of from 2 mm or 3 mm
to 15 mm (depending upon the type of wood). If wood is coated with an oil
paint, the mustard dissclves in the paint and then on}y penetrates to a depth
of ]l mmto 2 mm. : _ I ’ © ]

Mustard contaminates food to a depth of from 0.5 cm to 5 cm; fats
and butter are completely contaminated. .

Mustard disintegrates slowly in cold water, thercuy iuviing ¢e
contaminating «ffects. The disintegration of mustard in ot water poog a0
must faste . Thus, boiling is suggested as a method for decontaminating
many object... :




© 'Contaminated grass wilts and turns yellow within approximatcly 24
Jours, ' ' :

< Some strong oxidizing agents, such as calcium hypochlorit-,
chloramine, etc,quickly disintegrate mustard and form harmless chemical
compounds. This feature is nsed in chemical decontamination of objects con-
taminated by mustard and to decontaminate the ground and human, and animal
skin. ,

Mustard is one of the most persistent agents, During summer, the
agert will retain its contaminating cffectiveness fur from several hours to days.
in open areas, and from 3 to 5 days in forcsts or in bushy growth. in orier to
strengthen the perzistency of mustard, certain thickeners are added. In &
viscous state, mustard retaine its contaminating effectiveness for several days
in open places, During cold weather, ithas considerably higher combat per-
gister~v th-n ‘r wirn o sathers, LUl It 00eS not procduce contarminating vapocs.
Thickened mustard loses its capacity to penetrate clothing and footwear.

Multiple contamination eifects of a local and general type pro-
duced in an organism by mustard cause inflammation of all tissues and organs
that the agent touches. The most characteristic effect is its blistering action.
Strong lesions appear on the skin after liquid mustard touches it.

The indications of skin contamination usually appear within 4 to 8
hours after contact with the liquid agent,because it has a period of latent action.
Mustard vapors produce the indications of skin contamination after 12 to 24
hours. :

The first indications of ronfammatxon are erubescence a-\d slight
_swelling (edema) of the skin,with sporadic itching. °

These symptoms disappear without trace after 3 tc 4 days in mild
contaminations of the skin.

Much stronger contamination results in the appearance of small
blisters on erubescent parts of skin, and the blistery .Lulafv = ;M iek
liquid. Jrhe blistcrs gradually grow larger, then fuse tugcl! = inta larger
blisters. In 2 to 3 davs the blisters burst open, and alcars dewvetopn oo e
the rer-.ining coverings. The ulcers dry out and heal in 20 tu 0 days. The
treatment of suppurative ulcers may last for 2 months or even ionger.

SRR
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The symptoms of general poisnring *ruuitung from percutaneous
contamination can be observed even during the eruhesc: '+ 4+ - ge,  Tempera-
ture rises, nausea and, sometimes, vomiting appear. and a yuneral weakness

1)




~ and deprecsion are felt. A contaminated person grows thin rapidly, and death
may follow from a serious general poisoning. ) e

, The eyes arc extremely sensitive to the effect of mustard. Eifects
from vapor appear within 2 to 4 hours after contact with the agent. In lighter
S ' ©  cases of contamination, a slight burning is felt in eyes, followed by sensitivity
to light, lacrimation, erubescence oi the ctvelids, and edema of mucous
membranc. All sympioms varish in 6 to 15 days. In more serious cases, the
eyelids swe'l considevably, the cornea becoines cloudy, and vi.:on is impaired.
Treatment may last from ! to 2 months, and the victin usually recovers,

When liquid mustard gets into the eyes, it may cause ulccration of .
the mucous membranes and cornea; individua!® may also jose t*»ir eyesight,
partially or completely.

The inhalation af muaetes? crinnwee amcvan ~asanntatlon 80 Uil \
roapirsliay wacs,  ahe tirst indications of contamination by the vapors are:
irritated throat with congestion, pain during swallowing, coryza, coughing and
hoarseness — all appcaring in } to 12 hours and becoming aggravated in 1 to 2
days. The sickness is restrained in mild cases, and the symptoms disappear
gradually. In rerious cases, complications such as bronchitis, empyema of the
lungs, etc, may develop,

Aftcr inhalation of a mixture of mustard vapor and fog, the first
indications ot contam:nation may appear in from 10 to 15 minutes. Later
cffects appear swiftly and in more aggravated form than those from the vapor
alane, o

The first indications df contamination of the gastrointestinal tract
after ingestion of liquid mustard can be noticed in 30 to 60 minutes. The victim
'{feels sharp pains in the abdomen, then nausea and vorniting appear; dysentcry
follows toward the end of the first few days. The next developments.are . .
involvement of the oral cavity, esophagus, stomach, and duodenum, with the .
symptoms of a general poisoning of the organism. Contamination of the gastro-
intestinal tract is very dangerous and is frequently fatal.

b. Dictiiled Mustard.

t Diatilled mustard is prepared from industrial mustard by dis.
tillation and -ashing; it contains approvimately § % of sulfurous admixtures,
The agent ;s ¢ pale yellow oily liquid having a faint odur of garlic. It has a
much stronge. skin blistering effect than industrial mustard ar 1 s more stable
in prolonged storage, It solicifies at tonperawures of abeot 297 ta " 40T,
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. Mustard was wiaely used during World War I. Its combat value,
which is determined by its multiple and strong rflects upon organisms.and by its
‘considerable degree of persistency, is very high even trday., ) e

©
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c. Lewisite.

- Industrial lewisite is a brown, and sometimes almost black, oily
liquid. The cdor of lewisite vapor,in low concentrations, resembles the odor
of geraniums. Lewisite is more volaiile than mustard, «:.d it can contaminate
even in winter, - The boiling point of lewisite is 1900C. Lewisite disintegrates

"during boiling. It does not solidify in cold westher, but thickens considerably
in temperatures of -152C to -209C. It can, conseguently, be uzed in colA
weather without sclvents, whick a:e iineaded to Jower the temperature of thick-
ening. Lewisite dissolves with difficulty in water. Solvents thit can be used
for washing lewisite fro:n contaminated objects are kerosene, benzene, alcohol,
and other ~reanic ~oice oy Lewinill is daifivol IWite a8 Neavy d8 waie”

Grass and leaves quickly chznge tc a red-yellow shading after
contact wich lewisite.

A Lewisite disintegrates in water faster than mustard, but the pro-
ducts of disintegration remain toxic and affect tiie skin. Calcium hypochlorite,
salts of hydrochlorite calcium, and other strong oxidizing agents rapidly
neutralize the skin-blistering effects of lewisite. The agent also disintegrates
urider the influence of aqueous solutions of caustic alkali and sodium sulfide,

Lewisite causes rust formations on metal surfaces,
Food contaminated by lewisite becomes unfit for use and must be
destroyed. . ‘ oo . S S o

Lewisite is also a persistent agent, but its combat persistency is
lower than that of mustard. Drops of lewisite contaminate. the. ground
for a period of from2 to 10 hours during summer and frem 2 to 3 days
during winter.

Combat persistency of this agent can be increased by iacreasing
its visccsity,

Lewisite falling on wuoden surfaces, bricks, and concrete retains
its tox*~ effects up to 24 hours during summer and up to 7 days in winter,

13




Lewisite manifests its multiple effects upon the human organisin
and animals in a way similar to that of mustard, and it has many characteris~ .-
tics in common with mustard, Although it has its own peculiarities, lewisite
does not have latent effect. Within several minutes after its drops touch
the skin, erubescence, burning, and pain follow. Large blisters appear in 1
to 2 days. :

Lewisite is absorbed by the skin much faster than muztard. This
facilitates a faster development of general poisoning in an orgzaism, as
compared to mustard. The ulceration of the skin is less deep than that caused , .
by mustard, and the ulcers heal in 20 to 30 days. :

The indications of contamination appear instantly after inhalation
of lewiaite vapor. Congestion and burning ia the nose and pharynx appear
first, and this is followed by coughing, sternutation, salivation, and a profuse
discharge from: the nose. Lewisite vopors have immediate irritating effects

an ---wnss-rw’ ey grenwid vapii .

The effect on the ey 18 sudden aud produces painful symptoms.

The inhalation of air containing high concentrations of lewisite vapor
can causc edema of the lungs, wiich is characteristic of aftereffects caused by
suffogative agents,

: Lewisite waa not used in combat during World War I because it was
not discovered and studied until the end of the war,

.

d. Nitrogen Mustard.

Industrial nitrogen mustard is a dark liquid having a faint odor. It
has a much lower volatility than mustard. Its boiling point ic between 2300C
and 233°C; it disintegrates during boiling and solidifies at -49C, It dissolves
with difficulty in watcr, but readily in benzene, kerosene, and other organic
solvents.

Water disintegrates nitrogen mustard gradually. forming chemxcal .
compounds that have no harmful effects. . :

Strong oxidizing agents that neutralize mustard rzact ia the sa:0r
way on aitre 2en mustard,

Plirogen mustard is a persistent agent that produces the same
multiple effe<ts as mustard. A local contaniination by niiroge. raustard is
somewhat less severe, but the general toxic effect is consid: -ar' . _troager




than that of mustard. Y o

The erubescence of the skin, following centamination by nitrogen
mustard drops, appears in 6 to 8 hours, and sometimes much later., Toward
the end of the first few days, skin edema develops, and subseguently small
blisters appear. They usually do not fuse into larger blisters, but dry and
heal in 7 to 8 days. Nitrogen mustard vapor has a :nild effect upon human skin
and the skin of animals. When the eyes Lecome contaminated by vapor of this
agent, lacrimation and sensitivity to light develop.

The contamination effects of nitrogen mustard resemble those of
mustard in other respects.

There are some inherent differances between nitrogen mustarZ and
mustard. One of these is the low temperature at which the former solidifies.

‘a8 agent was not used in combat, Large quantities of the agent
were found in Germany after World War II.

4, General Systemic Agents.

a. Tabun,

Industrial tabun is a reddish-yellow liquid with an odor resembling
that of bitter almonds. Its volatility is very close to that of mustard. The
solidification temperature of tabun is approximately -50°C. Tabua dissolves
with difficulty in water and kerosene, but is readily soluble in acetone, benzene,
methyl alcohol, and dichlorethane. It sinks in water and dissolves slowly, giv-
ing off prussic acid. stxmegratmn of tabun proceeds much faster upon co-
action with alkali solutions. e K St . ‘

The combat persistency of tabun is very similar to that of mustard.
Tabun can also be used in viscous formulas.

Tabun is one of the agents that produce spasmodic-paralytic
reactions, Its toxicity develops rapidly without any period of latent action,

Tabun rauses a contraction of the pupils, intensincc ! ! antioc:
and swea*ing, and bradycardia. A brief exposure to very low concual. . Lie
of tabu: czuses an impairment of vision and difficulty in breathing (approxi-
mately -vithin 24 hours). This is followed by pain in the forehead and congestion
in the tiworax.
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Serious coriamination by tabun vapor or fag is manueated in ine
first few minutes by very difficult breathing and bradycardia, and sometimes
by vomiting, diarrhea, trembling, and spasmodic coniraction of individual
muscles: this is followed later by strong convulsions of the entire body. The
convulsions last from several minutes to 2 ta 3 hours, death caused by
respiratory failure and heart failure follows.

Tabun produces hardly any iocal skin effects, but if drops of this
agent come in contact with unprotected skin and mucosa of the eyes and mouth,
they are rapidly absorbed and causes a general poisozing of the organism;
absorption of this agent through the mucosa proceeds faster than through the
skin.

Tabun was not used in cenbat.
b.  Sarin,

Sarin is a colorless liquid of samewhat lower volatility than tabun.
As 2 chemically pure prouduct.Sarin has no sn.cll. The characteristics of the
contaminating efiects of Sarin resemble:those of tabun, but Sarin is considerably
more toxic. Near the end of World War 11, two factories were built in
Germany to produce Sarin.

c. Prussiz Acid (Hydrvoz yanic Acid)

Prussic acid is a colorless and hxghly volatile liquid with an odor like
that of bitter 2lmonds. It boils at 26°C and solidifies at -14°C. It dissolves
readily in water. Prussic acid vapor is somewhat lighter than air.

Prusesic acid does not affect metals and fabrics. I dissolves readily
in water,thereby losing its contamination effects. Upon interaction thh caustic
alkali, pruanc acid forma toxic nonvolatile cyamde aaltu

Prussic acid is a typical nonperaiutent agent. [ts combat per-
sistency in summer and winter does not exceed 15 to 20 minutes.

Food is contaminated by this agent for only @ yor 5 ~ho=t timar it ig
suitable for uue and retains its nutritive and guatable quahtxc* ~ftev prouer
airing.

Prussic acid vapor is usuatly quickly absorbed into the blood, which
is then depri-~d of the opportunity to absorb oxygen and to deliver the cxygen to
tissues of ar organism. As a result, the interstitial feellclar) senpiration

'
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becomes paralyzed Contammatmn by prussm acid is mamfested ‘mainly
through the central nervous system. ) :

-~ After inhalation of aii- cantaining high concentrations of prussic
acid vapor, instantaneous poisoning ozcurs; lower concentrations of this agent
bring a delayed action. The instantaneous poisoning can cause death in several
minutes. The developments are as follows: after several breaths of air con-
taminated by this agent, the affected person faints, becomes unconscious,

+struggles in violent convulsions, and dies as a result of . *sepiratory and heart
failure. .

A delayed type of poisoning may develor after a comparativelyv long
time. A bitter taste appears in the montt, follwed by irr‘ation of the throat,
dizziness, general weakness, and a sensation of fear. If s person is exposad
‘briefly to a iow concentration of prussic acid, the symptoms quickly disappear,
With a more serious poisenine  ~dditinaal semptames ancas e, cuzh 27 atrons
dy2plice, wsuwiag ul tne pulse, mydriasis, and dimming of consciousness, the
gait becomes staggered, the mucosa changes to light red, and a pcisvned person
may faint, Later, unconsciousness and sensitivity appear and violent convul-
sions follow. The muscles become relaxed; breathing is more shallow and
infrequent and finally stops. With respiratory failure, the heart cuntinues to
tfunction for several minutes., This is important to remember, when first aid
is given to the victim,

Poisonring by prussic acid is usually very severe. Death follows
within minutes, or in 1 hour after inhalation of this agent. If death has not
occurred within this time, a person recovers rapidly. A delayed form of
poisoning that may be fatal within several days is rare, .

I poisoning has not reachad ii: stage of respiratory paralysis and
the victim obtains firct aid, complete recovery usually follows. If respiration -
fails, the victim can be saved with the aid of special antidotes if the heart con-
tinues to function. -

Very low concentrations of prussic acid vapor may have no effect
upon an individual aven when he remains in a contaminated atmosphcre for a
long time.

Prussic acid was used during World War [!.

d. Cyanogen Chloride,

Cyanogen chloride is a colorlens gzs Lthat ha¢ a uninue udor. Upon
cecoling to 13°C, it thickens and becomes lhiquid. It salil %ii. into » crystalline




mass at temperatures near -6°C.

Cyanoger chlonde dissolves readily ia water and in organic
solvcnts, Water disintegrates this agent slowly. producing minor toxicants:
#lkali accelerates disintegration of cyanogen chloride.

This agent has effects very similar to thosc of the general systemic
agenta because: its toxic reactions resemble those of prussic acid; it also
éauses irritation of the eyes and respiratory tract. Cyanogen ‘-hloride was
uaed in World War 1.

e. Carbon Monoxide,

Carbon monoxide is a colorless and odorless gas. It was not used =
a poisoning agent. Coniumination by carbon monoxide is possible during firesand
detonations of high-exploaive ~asisl tontr lagid: fildingg and cndosorinnd,
because carbon mecunoxide forms as a result of the incompiete combustion of
organic substances. The content of carbon monoxide may be as much as 70%
among other gases present during detonation.

, Carbon monoxide does not contaminate food and water; it does not
react with metals and fabrics.

Since carbon monoxide has no irritant effects, poisoning may occur
unavticéd. When carbon monoxide is inhaled, it becomes absorbed by the blood,
where it combines firmly with the hamoglobin. The supply of oxygen to the
ticsues of an organism becomes disrupted, and oxygen starvation follows.
Poisoning by carbon monoxide produces a feeling of tinnitus aurium, dizziness,
headache. difficult breathing, rapid heart beat, nausea, vomiting, and weak-
ness; the fingernails and lips become bluish. A serious poisoning causes
uncunsciousness and convulsions; death followa because of respzratory
paralycis and heart failure. S s

5. Irvitant Agents,

a. Adamsysite,

(32 .‘t

~dustrial adamsite is a powder or a fused dark green ..z
is almost odar’zss. Its boiling point is 4100C, At normal temperature:
adamsite ix almost nonvolatile. Upon heating, or ae a result of detonation,
it forn.s a in zic smoke of yellowish shading. Smoke is the only combat form of
adameite,
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. The agent is not soluble in water and does not decompoge 1n water®
Water cannot become contaminated by adamsite smoke, butif anaerial chemical
bomb containing adamsite explodes in a small roservou'. the water would be
contaminated for a long time, - % : : '

Food becomes coritaminated by adamsite only on the surface. Up-
on removal of contaminated layers, it can be eaten ags.:.. Adamasite smoke
does not contaminate the ground and does not react with me‘a’s and fabrics.

Adamsite causes a sharp irritation of the respiratciy tract. After
20 to 30 seconds of exposure to adameaite smoke of measurahle concentration,
an individual feeis a sharp pain and burning in the thorax and pain in the jaws
and frontal sinuses. This is followed by salivati-n, coughing, sneezing, a
profuse discharge from the nose, nausez, and som:etimes vomiting. Ren.oval
from exposure to adamsite smolke briugy recovery from .ue effects in 1l tc 3
hours.

The inhalatinn ~f lac, mancantratinng n¢ adamaita smake regnits orly
i e pescepnaon ot 1ts odor during the firstfew minutes. After 5 to 10 ruiautes,
the effects appear, and a personis renderedunfit for workfor 20 * 3C minutes,
even if removed from the contaminated atmosphere.

Adamsitec was not used in combat; it was discovered in 1318.

b Diphenylchlorarsine.

Industrial products of diphenylchlorarsine appears as dirty-yellow
or brown crystals and have a faint odor resembling that of onions. It boils at
a temperature of approximately 330°C and disintegrates; it is almost non-
volatile. Diphenylchlorarsine becomes sublimed during heating and changes
to smoke. It is only used in the form cf smoke, which has a grayish shading.
Diphenylchlorarsine is not scluble in water and does not decompose in it. Its
persistency and its effects on metals,-falrics, food todder. and water are
the same as those of adamsite. ‘ . o

Diphenylchlorarsine affects humans in the same way as does
adamsite, but it has no latent period of action, and its aftereffects disappear
faster than do those of adamsite,

The agent was used in World War 11, =© . - ‘

c. Chloroacc¢tophiguone,

Industrial products of chloroacetophenone lookliku yeiiow, brown, or
colorlr3s crystals and have a pleasant odor resembling the odor of bivssoms
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of the bird cherry. It evaporates very slowly a: norma!l cemperatures ind
‘boils at 246°C. It becomes sublimed durirg heating and ccaverts to a smoke:
Chloroacetophenone also turns to smoke after detcaation. The smoke has a L
bluish-whitc color. The agent is almost nonscluble in water and does not B
decompose in it., Food becomes slightiy contaminated by chlorocacetophenone

'smoke, but only on the surface. Metals and fabrics are not affected by the

smoke of this agent.

The smoke of chloroacetophenone does not contaminate the graound,
but during hot weather the volatility of the agent increases to such a degree that
if its smoke particlies settle on the ground and on vegetation, they evaporate
and torm chloroacetophenone vapor that can produce irritant reactions for 2 to
4 days,

Chloroacetophenone dissolves slowly in water:and alcohol solutions
of sodium sulfide and loses its irritant properties.
Chloroacetophenonc smoke causes sharp irritation of the syes, burn-
ing sensations, colic, lacrimation, and blepharnspasm. In sevious cases,
sensitivity to lighit, spasmotic closing of the eyelids, and sharp pain in the eyes
-occur. Irritation in the upper rezpiratory tract, rasping sensibility in the
throat, a burning sensation below the sternum, salivation, discharge from the
nasal mucosa, and coughing also occur. The human skin, especially when hot
-and moist, may develop a sense of itching and of mxld burning, redness and
spuradic small blisters may also appear. i

All these symptoms vanish quickly after removal from contamm-
~ated air or the donning of a gas mask.

Chloroacetophenone vapor affects anindividual much less severely
than its smoke, The effects of vapor are usually confined to irritation of eyes.
Solutions of chloroacetophenone with chloroform or with some other substunces
can be used to cause prolonged contamination of the air by vapor of the agent, ,
after the ground has been sprayed with such solutions. ) “

Chloroacetopherone was not used during World War- I, but it was
adopted after the war by many armies of cap:tahstxc countries,

b, Asphyxiants.
a. Phosgene.

DPhorgene is a colorless gas, 3 1/2 times hesvier than air, It has
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an unpleasant odor resembling that of fusty’ hay, or rotting fruits. Phosgenc

 changes gradually to a volatile liquid under pressure, or when coolgd to below
89C. Indus‘rial liquid phosgene is a yellow, or yellow«brown substance that
evaporates rapidly because of its high voltality. It dissolves with difficylty in
water, and as it dissolves it forms harmless substances. It disintegrates
rapidly in allkali. '

Phosgene corrodes iron and steel slowly in the presence of
moisture, and it lowers the durability of fabrics and blez -hes them. Foud
exposed to the effects of phosgene vapor usually brcommes absolutely harmless
after airing or boiling, and is then edible. Practically spesking, phosgene does
not contaminate water, : -

Phosgene is a nonpersistent agent and is used as a gas. The
persistency of phosgene in open areas during summer is estimated to last from
15 to 20 minutes, and it cxtends to 2 or 3 hours in stagnant places. Phosgecne's
pereizitngy ILirelascs by several factors in winter. '

Phozgene contaminates peopie and animals only through the res-
piratory organs. After inhalation of phosgene, an individual has a sweet
unpleasant aftertaste (especially while smoking), a hacking cough then appears,
and some dizziness and general weakness follow. All symptoms appear in mild
form, but only when the concentration of phosgene is low, The symptoms
vanisk rapidly after fresh air is breathed. The victim usually recovers within
4 to 6 hours and is unaware that a serious contamination occurred. Subser
quently, violent pulmonary edema that is ‘frequently fatal may develop.

The symptoms of serious poisoning by phoasgene are as follows:
difficult,accelerated,and shallow breathing; intensified coughing with a profuse _
_discharge of foamvy-liquid sputum (frequently mixed with blood); increased ‘

pulse rate and temperature; headache, dizziness, pain around the sternum,
and sore throat; weakness, difficult breathing, rapid heart beat; and bluish
color of cheeks, ears, wrists, and feet. The results of contamination depend
upor. the quantities of phosgene absorbed by the organism and upon the physical
resistance of the organism during the perind of pho: gene's latent action, The
higher the resistance, the more ditficult the development of the consequences
of contamination. If drath has not occurred within the 7.zt 2 oy tha victir,
usually recovers. Recovery occurs in most casesin2@.ta 3 #avs, hut in mnare
complicated cases (pneumonia or pleurisy) it may tak: 2 morily, a¢ e
innger If very high concentrations of phosgene are involved, therce is
practic.lly no period of latent action, and all of the symptcms develup quickly
and vie. . ntly,
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Photgene was used \‘wiqdely in World War I and is still retained as
one of the weapons of the armiec of many capitalistic countries. :

c
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b. DiEhos gene.

Diphosgene is a colorless or brown traasparent liquid, with an
unpleasant odor very similar to that of phosgene, Its boiling point is 128°C; it
disintegrates when heated to the boiling point and liberates phosgene.
Diphupgene evaporates in air rather slowly and does not solidi.y during winter.

It dissolves with difficulty in water, slowly disintegrating to czrbzn
dioxide and hydrochloric acid. The disintegration-of diphosgene beconies sus-
pended after several minutes of boiling in water. Caustic alkalis, ammonia,
and sodium sulfide decontaminate this agent quickly.

Siphuéyene vapur reacts on metals, fabrics, food, and fodder in tne
same way as do the vapors of phosgene, but not as strongly.

Diphosgene retains its contasiination effects in sumn.er for 30 to
60 minutes in open air. In winter, its contamination affects in an open place
may !ast several hours. Diphosgene is vaporlike in its combat form, and in
some instances, foglike. Diphosgene vapor and fog usually form upon detona-
tion of chemical aerial bombs containing the agent. Vapor also develops after
evaporation of liquid diphosgene in craters formed by the explosion of chemical
aerial bombs. Liquid diphosgene can also be mixed with other agents such as
:a:ustard or lewisite,and used in aerial bombs and aerial spray devices.

Diphosgene resembles phosgene with regard to the type and
strength of the effects of contamination, but the irritant effects of diphosgene
are manifested more sharply, especxally on the eyes.’

Diphosgene_was used extensively in World War L by the German
Army; it has been adopted as one of the chemical weapons by ' many capxtahsnc
countries. T

The names of chemical agents used in various covntries, &: " nd
in the literatusz, are given in the following tabie together with their chemit:i o
forniulas.




TABLE 1 -

CHEMICAL AGENTS OF VARIOUS 'COUNTRIES'

Agent Chemical designation
= —
Mustard (lost-Ger. , Dichloradiethyl
mustard gas, yellow sulfide
cross agent)

Chemical formula
e, —

JCH,CH,Cl |

\cazcuzcz

————

Lewisite Chlorovinyldichlorarsine | CICN=CHAsGl,
/:HZCHzcl
Nitrogen mustard Twichlaratriethvlamina oy CH, Y
CH,CH,Cl
. Diethylamide of ethyl CzHg
Tabun (*trilon™ 83) ether of cyanophosphonic (CH3)NP—O
acid N
Sarin (saran, "trilou" Acid fluoride of iso- H
46) ' propyl ester of methyl- | (CH2) .
phosphonic acid Hy
Prussic acid {forestit,
vencenit in composition Hvd .
. . ) o ‘Hydrogen cyanide and
with t.nchlonde o'f : ‘hydrecyanic acid ..HCN
arsenic and stannic L e
chloride)
Cyanogen chloride -
(vitrite in composition Cyanogeu chloride CICN

with trichloride of
arsenic)

AdaT.site

Dihydrophenarsazine-
chloride

LOFRE
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\Ceﬁ{ g

23




TABLE 1 (contd)

c;CHEMICAL AGENTS OF VARIOUS COUNTRIES

Agernt Chemical designation Chemical formula

Diphenylchlorarsine cﬁHS\
{klark, blus civss iphenylchlorarsine )A!Cl .
agent) CeHs ,

H,Cl
Chloro.a'c etophenone Chloroacetophenope c 2
{grandil)

6Hs

Phosgene (kollongit)

Acid chloride of
carbonic acid

a
A

Diphosgcne (syurpalit,
superpalite, Perstoff-
Ger., green cross
agent)

Trichloromethyl-
chlorocarbonate

B. Means of Employing Chemical Agents.

Chemical agents can be delivered to population centers by bombing
planes, guided rockets, and, sometimes (if population centers are close to the
front), conventional artitlety Aandmmket'a that iire chernical shell,

In raids on towns and industrial targets the -nﬂmy may use

chermc;d agents to disorganize operations of industrial installations, railroad
junctions and stations, power stations, airports, etc; to disrupt or complicate
(after an air raid) the rehabilitation work carried out by troops, inits of the
MPVO (local - attiaircraft protection system), and the public; to inflict casual-
ties amono the personnel ¢f MPVO systems in population centers ant aruuiy,
the workers and employees of industrial and other targets; to dem -z’
‘people by corilaminating their living quarters and compeling them to vse .-
masks ca. other means of protectior for extended periods, and to contaminate
warehouss:, provisions,and other supplies, by causing their deterioration, or
prolonging Jdelay in their consumption.
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In order to attain these objectives, the most saitable clhiemical

. agents to use would be those that contaminate the ground for a long time.

To inflict casualties, the enemy may mostly use agents that con-
taminate the air. Quick-acting agents such as Sarin and tabun aerosols, or
prussic acid and cyanogen chloride, which have high toxicity, would be most .
suitable for this purpose, It is obvious that other agents such as diphosgene
and phosgene could also be used, but they have considerablyv.lower toxicities,

"than Sarin and tabun, prussic acid, and cyanogen chloride, and will, therefdre,
only be used by the enemy when there is a shortage of morc cffcctive ageuis,

Chemical weapons will mostly be vsed in air attack in conjunction
with other means of attack, such as high-explosive and fragmeutation bosubs,
radioactive combat materials, ctc.

The aircraft of capitalistic countries can now use chemical aerial
borabs and can spriy ayiais aredd o Spccds vpLayIRY HEVICE,

1. Chemical Aerial Bomhs.

Chemical aerial bombs {figure 1) can be filled with various agents
and with combinationa.of ageats, The weight of agent in a chemical aerial bomb
comprises approximately 45% to 60% of its total weight. In additiun to its
chemical charge, a chemical aerial bomb has a detonating explosive for buratw
ing the shell of the bomb and for converting the agent to a combat state. The
bomb contains an impact- or aerial-burst fuze to activate the charge. The
impact fuze detonates a bomb cn impact against the ground, or other obstacle,
such as a building. The aerial-buist fuze activates a bomb after it has been
released from an aircraft, and causes its detonation at a predetermined . :
distance from the ground. )

Bombs?a:-e;séparat’ed into two (typéé, impact bombs and aerial-
turst bombs, depending upon the type of fuze provided, :

Bombs with impact fuzes are filled with persiastent agents and are
intenged for contamination of the ground. Their total weight is usually small
{they are of small caliber), but they can uniformly contaminate large scctors
of a lez=#lity. The weight of these bombs varics between 50 kg and 250 kg
(figure 2). A 250-kg chemical bomb, impact type, containing = ;i-.00
agent.can contaminate an area of approximately 2000 sq m witl =1 nverage cou-
tamination density of 50 gm/sq n.. Chemical bombs of the impact tync that are
intenac.. for contamination of the ground can contain mustard, Sarin, or other
pcreistunt agents, or combinations of these agents
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FIGURE 1

CHEMICAL AERIAL BOMSB

1. Stabilizer, 2, Igniting socket with a detonating
explosive, 3. Toxic chemical agent, 4. Shell, 5. Fuze

FIGURE &

AMERICAN CHEMICAL AERIAL BOMB FiLLED WITH MUSTARD
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= < The sound of the explosion of such bombs is considerably weaker
than that of high-explosive bombs, because the charge of explosive is small and
is only needed for bursting the shell of the bomb and for spraying its contents.
After the bomb detonates, drops and spray of the agent are dispersed in all
directions, clouds of vapor and fog arc formed, and as these rapidly disperse
in the air, some of the fog settles on the ground. The place. where the bomb
exploded becomes the center of contamination produced by the drops and spray
of agent. The largest amount of agent usually settles in the crater and in the
adjoining area within a 5-m to 10-m radius. The walls o. uearby buildings and
fences would be splashed with the agent to the height of several meters. The
center of contam.ination resembles a circle with 1. irregular contour. On
windy days this center becomes enlarged and shaped like an eliipse on itn
leeward side. The torn shell of ilic bomu and, tometime., its stabilizer are
often iound in the crater or nearby. Oily, dark drops, spray droplets, ur
residue left by the bomb can readily be noticed on walls of buildings, on roofs,
on the arasnd. And oo segetativn, Adis agtube DGCLE dbsurved, uwaly ¢ T
residue remains visible.

The odor of theagent can be picked up on the leeward side of, and at
quite a long distance from, the crater. At night, a small flame may be visible
during detonation. :

A small amount of large debris is produced upon detcnation of the
bomb. The craters of exploded bomba are not deep, because chemical aerial
bombs of the impact type only have a small charge of explosive. These bombs
are also pravided with very seasitive fuzes that cause immediate detonation of -
the bomb on cortact with any obstacle.” These fuses.are called instantaneous-
action fuzes, in contrast to impact fuzes that have delayed action.

- The Air Forces of capitalistic countries are alsc armed with 1mpact ‘

bombs for contamination of the air. These hombs are filled with noupersistent
or persistent agents. When the bombs detonate, the agents are converted to a
cloudlike or vaporlike state. Bombs with nonpersistent agents have small
charges of explosive, just sufficient to burst the shell of the bomb. Conse-
quently, the detonatio: of such bombs sounds dull, and only a small amount of
_debris is produced. The bombs (figure 3) usually weivh several hundred
kilegrains (200 kg to 500 kg, or more), because they arc intendcd ior prodnc-
tion of an immediate high concentration of agent over a largs =r. ...~
expluwion in the air. A phosgene-charged bomb weigins 250 ko, arnd ¢y ciops a
cioud »p to 10 m'in height,the concentration of agent is very high at the time

of exp ~sion. Dangerous concentrations are spread over considerable distances
whern contaminated air is carried by the wind, and wher. the roncentrations
reach stagnant places. Pools of liquid agent that fail to =+ ~~:rate may linger in
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craters. The evaporation of agents from bomb ciaters m=x - -. Lt g
prolonged many minutes, or even several hours. :

FIGURE 3

AMERICAN, 500-LB, AERIAL CHEMICAL BOMB, FILLED WITH PHOSGENE

(The agent in this bomb weighs up to 90 kg. )

Bombs containing persistent agents that are intended for the con-
tamination of the air, have a comparatively 'arger charge of explosive (are
supercrharged). The cha>ge is essential not only for bursting the shell of the
bomb but also for converting its heavy liquid mass of agent into a mist, The
sound of detonation of such bombs is considerably louder than that of bombs
with nonpersistent agents, and the fragmentation effect is about 60% to 70% of
that produced by fragmentation bombs of the same caliber.

It stands to reason that bombs for contamin... G = 2l e
dangercus only to that segment of the public that has no gas incz¥e and that Anee
not have the opportunity to seek safety in shelters and ir. sthes nsiail -0
shiclied {,om the contaminated air.
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2. - Chemical Aerial-Burst Bombs for Time Effect.

Airburst bombs for time effect contain only persistent liquid and °

“viscous agents, There is little probability that chemical aerial-burst bombs.

for time effect would be filled with nonpersistent agents, such as prussic acid
or phosgene, because nonpersistent agents would evaporate after detcnation of
these bombs and disperse in the air before reaching the ground,

In order to increase the length of contaminati ‘n on the ground and
to reduce losses resulting from evaporation and dJispersion while the agents _ .
tloat in the air after an expldsion, viscous agents would primarily be used in
the summer as fillers for auch bombs. :

Time-effect bombs weigh from 100 kg to 1000 kg and more. After
detonation at a hexght of 100 m above the ground, a 250-kg bomb will contaminate
an area of ~anroxinwii’, Juwi ot ey, L 2, tha azaat will b dicearainated over
an area 2 1/2 times lar'ver than that covered by an impact-action homb. Cense
quently, time-cflect bombs contaminate the ground for a considerably shorter
time than .mpact bombs, It should also be noted that after detonation of time-
effect bombs, a considerable amount of agent settles on the roofs of buildings
and on tree tops, and this is less dangerous for the populace than are con-
taminated streets, back yards, aand town squares.

The detonation of time-effect bombs is accompanied by a loud
explosive sound., After a few seconds, rather dark clouds .with torn.and project-
ing foglike edges appear at the point of explosion. This is followed by the
hardly noticeable settling of the drops and fog on streets, back yards, and
roofs of buildings. The contamination of streets, yards, and roofs is more or
less uniform. The explosion of time-effect bombs is accompamed by a ﬂash
noticeable at night, : : : : .

This typé of bomb may be used during air raids on populated areas
to contaminate the ground. The same would be true for impact-action bombs
filied with persistent agents.

In addition to the variows bombs already described, the Air Forces
of cap:ialistic countries are equipped with small.caliber chunadal 7 oaerto.
tion bombs. The usual weight 5f such bombs does not exceed 29 "~.

: Chemical fragment:tion bombs arestandard fragmentation bombs
that a-=~ filled with chemical agents and in which the explosive charge has been
slightiy decreased. A chemical fragmentation bomb hardly differs from a
regular fragmentation bomb of the saimne caliber. Chemnical fragrientation
hombs contair. solid agents that cause irritant effccts. ‘Tuw agents are either
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- - fused with the explosive, or placed‘in the bomb in a spezial containes. Aitex the *
“.——Bbomb explodes, a cloud of toxic smoke is formed, which may be bluish-white .
(chloroac‘etophenune). yellowish {adamsite), or grayish (diphenylchlorarsine)..

Chemical fragmentation bon.bs could probably be filled with agents
that produce immediate systemic and highly toxic effects, suchas Sarin. Upon
detonation of such bombs, the basic mass of agent would become converted to
an aerosol.

3. Airplane Soray Tanks.

Spray tanks (figure 4) are streamlined mct: 1 containers having
various capacities (up to several hundred liters). The tanks are mounted unde~
the wings of an aircraft. An airplane can carry two to four tan..s depending upon

-its lifting power of the aircraft and the capacity of the individual tanks. The
tanks are mostly filled with persistent, liquid ageats that cause cutaneous-
VeSicwiit o0 wysteliic-tialc siiecls, lahins may o0 Giled 1 cola weawner wivh
mixture of persistent and nonpersistent agents that can retaia their contamin.
ating power for several hours in open places. (Diphisgene, is regarded as a
possible nonpersistent agent.) During suinmer, enemy aircraft may use spray
tanks to spray solutions of some solid agents that will evaporate because of the

. heat and form concentrated vapors of irritant (solutions of chloroacetophenone).

The front part of a spray has a small opening for filling,. and
the outlet tube with its spray nozzle is in the rear. As the aircraft approaches
its target, the outlet tube is openad by instruments controlled in the cockpit, .-
end agents are released from the spray tanks. Regardless of ihe considerable
weight of agent, the pressure of the head winds is used to assist in the operation
of spray tanks (aerial "prompters't), Agents are released from spray tanks in
6 to 20 seconds, and the area sprayed becomes contaminated. The size of the
contaminated area depends upon the altitude and velocity of the aircraft, spray-
ing time, the amount of agent released, wind direction, and wind velocity.
One average bomber, flying at an altitude of several decametersd, can, with.
lateral wind, contaminate an area of 5 to 6 hectares with an average contamina-
tion density of 10 to i5 gm/sq m. :

After the first {ew s« .cnds of spraying, some dark and rapidly
disappearing streaks can be noticed behind the rear of the airplane {figure Jj
The agent then begins to settle like rain on the ground and on roof= o¢ -, ¢
jngs. In ¢ snort time, small drops are visible on vegetation, surfrcad siricis,
and rooiz. 3hortly after, only hardly perceptible dark traces of drops are left
behind. T! - agent's odor may sometimes (e. g., when mueiard is used) be
picked up .iot only in the contaminated sector but also ~* 2. rathr> large distance
from it (over 1 km), depending on the wind.
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FIGURE 4

GERMAN AERJAL SPRAY TANK USED DURING WORLD WAR i

FIGURE 5

AMERICAN AERIAL SPRAY TANKS IN ACTION

31




Spraymg from tanks attached to airplanea can be carried out only
at low altitudes. Agents sprayed from higher altitudes have little effcct because
only a small amount reaches the ground, and even this amount could be dis-’
. persed by the wind to a great distance from the intended target. Such low- '~ : |
altitude operations are, however, hardly probable during air raids on populated
areas at present, because of antiaircraft defenses. It can be assumed that air-
craft attacking populated areas will not use fixed spray tanks but ones with set
time controls that, ‘when dropped on a target, will burst open and discharge
agents at a predetermined distance from the ground. Such devices would most
likely be used by a jet aircraft, becausc if jet planes attempted to spray agents
from tanks mourited under the wings, the agents vrould encounter such strong
head winds that only an insignificant amount of the ageni would probably reach
the ground.

in recent years, armies of certain capitalistic governments have
given considerable attention to the use of agents delivered by guided misailes.
A rnegjal namwnt o, sopavaluz LoT guiding sucn missiles is installed in the
minsile's body. The control station may be on the ground, in a plane, or on a
ship. S :

A chemical agent can be placed in the warhead of the missile. Self-
propelled missiles and long-range rockets would be used in attacking rear areas
and installations. Modern self-propelled missiles are pilotless planes equipped
with jet engines. Their speed ranges from 250 m/sec to twice, or three times,
the speed of sound, ! and they have ranges of from several hundred to several
thousand kilometers. The altitude of flight varies from 10 km to 30 km, and
higher, A self-propelled missile. accomplishes a major part of its flight in a
horizontal position, and then nosedives on its target and explodes. The flight of
self-propelled missiles can be started froni a pomt controlled on the ground, .
in a plane, or on a ship.

Long-range rockets, are streamlined selfupropelled guided
missiles equipped with an empennage. The rockets have liquid-fuel engines
and are fired from their launching pads vertically. When they reach an
altitude of 20 km to 30 kin, the control system gradually leads the rocket to
its target., As soon as the rocket has developed its predetermined velocity, the
engine¢ is shut off. The continuation of the rocket's flight d¢2nds ~ i¢e innvtia
and, sihce.tne rocket’is controlled by ita guidance system, itis dirc-tedtoiallto the
ground at a 45" angle at a velocity of several kilometers per sercnd and oo as
Modzarun lon' range rockets have average ranges of several thousand uicmeters.

1. The speed of sound is 340 m/sec.
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PROTECTION.AGAINST CHEMICAL ATTACK »

A, Classification and Assignment of Means of Protection Against
Chemical Artack. . ‘

Modern technology provides various means fos protecticn against
chemical agents,

Individual means, or means for person:l protection, ire thosc
intended for protecting individuale, Th.3: means are gas .nasks and equipment
for protecting the skin.

Collect: o & - vie, ve siiruie s Jus prSuy pPiuedtlatn, al€ inwend ~ oo
simuitaneous protection of large groups of peopie, Sheltere that possess
special protective devices are considered to he the primary means of collective
protection.

1. Protection of Food Supplies, Drinking Water, and Personal
Belongings.

Decontamination methods are intended for decontaminating street
surfaces, town squares, open places, exterior parts o. buildings and inside
‘quarters, conveyances, clothing, food commodities, and water contaminated by
chemical agents,

. These means are decontaminating agents, chemical solvents, local -
decontarni.aation materials, insulating materials, ar.d various deccntamination
vehicles, apparatuses, and equipment.

" Modern individual and collective means of protection safeguard not
only against toxic and radioactive agents but also agamst virulent microbes
and poisons.

‘l'hus, of g“eatest importance among all the mecans of p-utecuon
are the .ndividual and collective equipment; among the individvst r. . :
masks as.ume first place.




B. Individual Protection,

1. Gas Masks.

Gas masks are intended for the protection of the respiratory organs,
but they also protect the eyes and face.

All modern gas masks are divided (according to the principle of
their protective action) ints filter and isclating types. The forrmer purify
inhaled air contaminated by chemical agents, radioactive materials, microbes,
and toxins; the latter protect the respiratory organs, the cyes, and the face
against contaminated air,

Air inhaled through a gas mask filter passes through thc gas mask
canister, and radioactive matenals and aolid and liquid particles suspended in
the air, which may be cort:lciol by 1ol fgeie Slkzobs ana toa.xm. are
ucutralized or nltared. S

Resniration througn an isolating mask occurs at the expense of the
supply of oxygen available in the gas mask. The mask isolates a person from
the atmospheric oxygen and provides protection against all agents, radioactive
substances, microbes, and toxins. Its isolating features are neither dependant
upon the types of agents used. nor upon their combat conditions and concentra.
tions, C

The most popular types »f filter gas masks protect against all
kncswn agents, but the degree of protection is not the same and depends on
various factors. A filter gas mask offers no protection against carbon monoxide,
and an additional canister is used for protection.

Isolating gas mask are a more effactive means of protection, and
they have more advantages than filter gas masks. Isolating gas masks are
less convenient to use than the filter gas masks, because they are cumber-
some; their period of continuous use ia shorter, They are expensive and
complex to manufacture.cApersonis less willing to wear an isolating gas mask
for a long time, and the training in its use is difficult. Isoiating ¢yas masks
are, therefore, regarded as special purpose devices that are essential.y for the
work of special teams operating in a carbon monoxide atmosphercori iy ..
very high conc-ntration of chemical agents; they are also for use whoa ths enemy
employs unliiown agents that are not easily absorbed by filter gas masks. In
addition, ti.s-e masks are also used when oxygen is lacking; i.e., during wide-
spread conflsyrations, or when carrying out rescue worl and. c.crgency tech-
nical work underground.
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‘The basic means for furmshng fuliy zati-feorn, | o
agamst agents is the filter gas mask. Being of simple cnnstructtcn and
comtortable to wear, it 1s also hght, comparatively inexpensive, and gives
protection for many hours. - ‘

There are two models of filter gas masks that can be widely used
by the public and by organizations of the MPVO; namely, the GF-4 and GP-4y.

a. Civilian Gas Masks.

The civilian gas mask (figure 6) cunsists of a canister, a face-
piece, and a carrier. Each gas mask is equipped with a "crayon® that is used
to protect the eyepieces against fogging.
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FIGURE 6

GP-4 CIVILIAN GAS MASK

l. Rubber facepiece, 2. Frortal straps, 3, Glasses, 4. Temporal
straps, 5. Center pad, 6. Vazlve box, 7. Back (of head) straps,

8. Connecting hose, 9. Carvizy {lap, 10. Carrier, .. Threaded cover,
12, Neck, 13. Shoulder stiap, 14. Movable hucl o, .o, Gas mask
canister, 16. Strap for fastening canist:r to the trunk
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The GP-4 civilian gds mask protects thecrespiratory organs,
eyes, and face against all known chemical ageats, but, like the filler
gas mask, it gives no protection against carbon monoxide.

The main part of the gas mask is the canister {figure 7), which
- filters out chemical agents, radioactive dust, and solid and liquid particles
suspended in the air and contaminated by microbes and toxins. Thc canister
is equipped with a special absorber and with a smoke filter. As contaminated
air enters the lower entry opening of the canister, it passes< through the
canister body and smoke filter, where it is decontaminated of poisonous sraoke
and fog. The air then passes through a large straining cylinder filled with a
special absorber, where the air is purified of vapor (gas) of agents and of
vapor formed by poisonous particles of smoke and fog that became trapped by
the amoke filter. Finally, the air passes through a small straining cylinder
and through the canister's threaded neck.

FIGURE 7
CANISTER OF GP-4 GAS MASK
I. Canister body, 1. Smoke filter, 3. Large str.a’iiung ~v¥="z~

wit: absorber, 4. Small straining cylinder, 5. Dust {iltar.
6. Threaded neck
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Activated carbon is used as a base for the special absorber. It
nges protection against the vapor (gas) of most agents and is by far the most
important part of the canister's equipment in all modern filter gas masks.

. Activated carbon was recommended for use in gas masks ior the first time in

1915 by Nikelai Dmitrievich Zelinski, one of the great Russian chemist- scholars
and academicians,

The ability of activated carbon to absorb many vapors and gases
occurs as the result of adsorption, which results in the zondensation of gaseous
molecules and vapors on the surface of solid substances, preventing the vapors
and gases from becoming liquid. The larger th: surface of the substance, the
better it absorbs vapor and gas and, as we know, the magnitude of a substance’s
surface depends upon its porcsity.

Wood charcoal has many pores, that. are clogged with tar and other
substancee formold S la il LR Ltnzee af cambmstion of carben., These
substances can be removed by a special carbon processing method. ‘inus,
porosity incrzases considerably, and highly activated carbon can absorb vapor
and gas. This special processing of carbon is called activation,and carbon
processed in this manner is called activated carbon.

The activated carbon found in a gas mask canister looks like small
grains.

The absorption of agents by activated carbon results not only from
adsorption. but also from many other phenomena. Since a certain amount of
moisture from atmospheric oxygen is always present in carbcn, vapor of agents
capable of disintegrating in water react chemically with the moistire present
in carbon. This reaction results in the formation of new substances,mostly
gaseous products, that in some measure are absorbed by the actxvated carbon.

Complex physxcal and chemlral p*ocesses take place durmg the
absorption of the vapors and gases by the activated carbon, but the most

important process is the adsorption,

Notwithatanding its high absorptive ability, activated carbon does

not satisfactorily neutralize the vapors of some agcics. Thle lu.twastax 0
activated carbon can be eiiminated by providing {in a gas .ozl ~anister)
sp21iii substances that can react chemically with vapors oi ¢orta, o oo

that are poorly absorbed by activated carbon. Such agents are chen converted
to ¢ mpounds harmless to humans, and the products developed by chemical
interaction of thc agents with moisture, which were nnt abhsorbed bv the
activated carbon, will also be rendered narmless, For exampi., when
phosgene begins to react with moisture, it partly d... al. iates ana forms
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carbon dioxide and hydrogen chloride. But hydrogen chloride, which pocsess2s
certain irritant and suffocative effects, is poorly absorbed by activated carbon.
Hence, when special substances are placed in a canister, they are also
interded to provide protection against hydrogen chloride.

When special substances are used in a canister, they are either
placed on the grains of the activated carbon (saturated with solutions obtained
from subsequent desiccation), or placed as a separate layer on the absorber
(chemical absorber)

Special substances are placed on grains of activated carbon in
civilian gas masks., Activated carbon does not absnrh agents in a smokelike or
foglike state well, and, therefore, a special filter is placed in the gas mask
canister.

The smoke filter is made of fibrous materials; e.g., pulp-hoard
processed in a epecial woar. e a1 e idow Liucis O & S1n0Ke ilter usualiy
resemble a pattern of winding, long, and narrow paths, through which particles
of fog and smoke pass. when air is inhaled. As particles of ymoke and fog
inevitably com. in contact with the surfaces of fibers in a filier, they settle and
remain there. The seitling is facilitated by the forces of attraction and
electrification that are present in filter materials, and that are effective during
passage of contaminated air 2s it creates friction against the materials.

Particles of smoke and fog absorbed by a smoke filter evaporate
and liberate agent vapor. For this reason, the smoke filter in a gas mask
canister is positioned to enable contaminated air to pass through the filter
first and then through the activated carbon. Such positioning of the filter facil-
itates absorption by the activated carbon of agents that are liberated by fog and
smoke in a smoke filter.

Smoke filters also absorb foglike and smokelike radioactive
subs.ances and radioactive dust, and solid and liquid particles contaminated by
microbes and toxins. - )

Having examinnd the mechanism of absorption of chemical agents
in a gas mask canister, it can be seen that the protective nnrentjal of a filter
gas mask J-pends upon many factors. It cannot be said that a filter g5 wask
protects agairst agents for 4 certain, definitetime, but we know. that ~..
civilian gas w.asks give protection for several hours of constant op:rat:oun
against agents employed in concentrations that can be expected during combat.
The durati.n of protection against radioactive substances is limited only by
the iime wilhin which 2 gradual accumulation of gamm:> . and het2.gamma
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radioactive substances occurs, andtheir.radiation(gamma-rays) through the
walls of the canister renders the use of a gas mask too dangerous for the
individual. The degree of danger present in a gas mask canister with relation
to gamma radiaticn is tested with speciai (dosimetric) instruments. Alpha- or
beta-radioactive. particies, absorbed %y a gas mask, are fully retarded by the
canister and by its walls. Therefore, the protection potential of a gas mask
against alpha- or beta-radioactive sub tances is, practically speaking, not
dependent on the quantity of radioactive dust that enters the canister of a gas
mask. ‘

The cover of the canister is equipped with a threaded neck that
connects the canister to the gas masx (»be. It prctection against carbea
monoxide is needed, the so-called hopralite cartridge (a gas mask filter) is
inserted ll)etween the canister and the connecting tube, or directly tc the ~~nnect-
ing tube.

ine hopcziite cartridge (figure 8) rescmbles a cylindrical .
canister and is charged with hopcalite and with a drying agent. Hopcalite is a
mixture of the oxides of s2veral metals. In the absence of hopcalite, carbon
monoxide becomes vxidized into carbon dioxide at the expense of atmospheric
oxygen. The chemical composition of hopcalite does not change, however,
Since atmospheric humidity rapidly deprives hopcalite of its protective
characteristics, the: layer of hopcalite is protected against moisture at the top
and at the bottom with a layer of drving agent; i.e., with a substances that
absorbs-moisture.. Calcium chloride and silica gel can be used as drying
agents, :

The oxidation of carbon monoxide is accompanied by a considerable
liberation of heat. Consequently, a hopcalite cartridge heats up considerably
in a very short time and the inhaled air %zcomes heated. A hopcalite cartridge
is considered used after 80 to 90 minutes of operation, or after its weight
has increased above 40 gm. The protective effect of hopcalite decreases as the
air temperature approaches 0°C; it becomes ineffective when the temperaturc
reaches -10°C to -15°C.

The facepiece of a civilian gas mask consists of a rubber mask
with evepieccs, a webbing system, a valve box, anc 2 cunr<oting tnta.

1. 7ae attachment of a hopcalite cartridge directly to the conaeciing tube is
pe-missible only when chemical, atomic, or bacteriological weapons are
no. used.
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FIGURE 8

HOPCALITE CARTRIDCE

1. Hopcalite, 2. Drying agent, 3. Outer elbow
nozzle, 4, Threaded opening

The facepiece is used Lo direct purified air from the canister to the
respiratory organs. At thc same time, it protects the eyes and the face
against chemical agents, radiocactive fallout, and microbes; it can also lessen
the effects of flash radiation from an atomic explosion, which is harmful to the
face and to the eyes.

Facepieces are manufactured in three sizes and the sizes are mark-
ed by number on the chin part of every mask, It is very important to select a gas
mask that fits properly. If the facepiece is too small, it compresses the blood
vessels in the head and neck, and exerts pressure upon the larynx and lower
par. of the jaw, making it difficult to wear the gas mask for an extended time.

If the facepiece is too large, the contaminated air may bypass the canister and
penetiate the gas mask. In addition, it is difficult to breathe and inconvenient
to see with a large gas m2sk, because the eyepieces tend to move back and
forth with each inhalation and exhalation.

In order to select the right size gas mask, it is neccz=1-
measure {vi.h a calipers, millimeter ruler, or some othcr way} the distaace
between the point of the deepest recess transfer (saddle) and the lowest point on
the chin ar the central line of the face (nasion-menton). |
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If the above distance measures from 99 mm to 109 mm, the
_corresponding gas mask is size one; 109 mm to 119 mm correzponds to a size- .
two gas mask; and 119.mm-and greater corresponds to a'size-three gas raask.

The gaa. mask is txghtened on the head with a head oad and webbing.
(The two forehead harness straps are nonstretching; the four straps fcr depth
2nd the two for the back of the head, stretch.)

' The valve box has two openings for inhalatisn and exi.alation. The
rubber tule connecting the gas mask canister 1o the facepiece is atlachied lu the
inhale opening wiih the canister .branched piece. The rubber disk above the
inhale opening, fastencd with a pin, is called the inlet valve.

The upper exhale valve is connected to the exhale openiig of the
valve box. A short tubular branched piece extends from the exhale opening,
The lower exha' ' - .7 . -1 nipta’lic shield with openings to protect the
valve against mechanical damage and against falling out of the valve b... .2 w.
the bottom.

The upper exhale valve consists of two round sheets of rubber
(leaves) that are connected at four points to small rubber projections {clamgs)
found on each leaf, The upper leaf of the valve, with a round opening in the
center, is provided with a flanged edge that helps the upper exhale valve to
remain fastened in the valve box, The lower exhile valve resembles 2 rubber
disk on a pin,

The way in which the valves work and their purpose are described
in the following. The inhale valve is influenced by the pressure of the outside
air during inhalation and rises slightly on its pin and allows the air purified in
the canister to pass under the facepiecc. Upon inhaling, air pressure under :

" the facepiece decreases and this causes the lower solid leaf of the upper exhale

value to tighten against the upper leaf. (The valve closes and prevents contam-
inated air from the outsidz from getting tinder the facepiece through the ¢xhale
opening in the valve box,) At the same time, the lower exhale valve,
functioned by a dec~ease in pressure under the facepiece, closes and assists
the upper exhale valve in the performance of its function.

‘Two exhale valves are required because cala'» valves of any B
dcrizu permit a very small amount of contaminated vutside #y to .+ through
during inhalation. Prior to the appearance of highly toxic agents ot the Sarin
typr this was of no practical importance, but even a small amouni of Sarin,
or similar agent, seeping under the facepiece through the exhale valve can be
dangerous., Thec sccond cxhale vilve wag intioduced Lo reduce the seepage of
contaminated air during inhalation.




The upper (two leaf) exhale valve is the main valve and the lower
{one leaf).one is the auxiliary, .

During exhalation the inhale valve closes under the influence of
atmospheric pressure and does not admit exhaled air to the mask through the
inhale opening to the connecting hose or through the gas mask canister. The
exhaled air passes through the opening of the upper leaf in the upper exhale
valve, and then, because of the pressure exerted upon the lowexr leaf of the.
same valve, the air pulls the lower leaf down and passes th: sugh clearances
between both jeaves ot the valve, Having reached the lower exhale valve, the
exhaled air shifts the valve slightly on the pin to which tlhe valve is fastened and
then the air escapes outside.

Thus, duri.ng exhalation the mission of the inhale valve is to block
the entry of the exhaled air to the gas mask canister and to guide this air out
through the exhale valves Twiz- inkalatian the evhale wvalvee nrevent direct
entry o} contamninated air under the facepie.e and com:pel the air to pacs
through the gas mask canister, before it enters the facepiece.

The connecting (corrugated) hose is made of rubber. Lateral folds
(crimps) improve flexibility of the hose and prevent.clasing or coiling of the hose
as 2 result of bending.’ The upper end of the hose is hermetically fastened to the
socket of the valve box. The conncction to the elbow nozzle of the gas mask
canister closes by turning a threaded nut, which is provided with a nipple and
which is located at the lower end of the hose, Connecting hoses can be short or
long. The gas masks equipped with a short hose can be brought to a ready
position by being shifted from the side toward the chest. A long hose eliminates
the need for this additional move and allows the gas mask carrier to be carried
on one side, which is more comfortable than having the gas mask and its
carrier and canister on the chest. The casvcier is used for carrying and for
protecting the gas mask. '

During the explosion of atomic and bactcriological weapons, the
fabric of the carrier can also serve as a preliminary filter for the air entering
the gas mask canister, because the fabric can stop the larger particles of dust
contaminated by radioactive substances or by disease-producing microbes and
toxins. The carrier is niade of a durable fabric and hay .ww i ...l 2t
. one for tk= gas mask canister and the other for the faceprece, Thare are twn
wooden clerts fastened to the bottom of the canister compsartmernt 5o tan: i ;
gas mas. canister does not rest on the bottom of the carrier; thesc zleats
allow a fr:e access of air to the canister opening.
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- The compartment for the facepiece contains the so-called scapy
'crayon,‘w!nch is placed in a special pocket or directly on the bottom, the crayon
is used to protect the eyep:eces a.ga.mst Ioggmg

Attached to the carrier are suspensxon atraps with movable buckles.
If a person who has the carrier resting on his body. intends to bring the carrier
to a ready position, a cloth tape, a string with a metal D-ring, or a .
string with a cloth eye, which is sewn on the side of the cairier facing the body
trunk, is used.

The carrier is covered with a flap that closes tightly with a strap
and buckle or with buttons and buttonholes,

The civilian gas mask GP-4y (the letter y denotes improved) differs
from the GP-4 gas mask by having a greatly improved special absorber and by
having a smake fili ;x T . " s¢-wae in~venase the protective capabilities of
the GP-4y gas mask. The connecting hose in this gas mask is of the lui, ype.

b. Cacre of Filter Gas Masks,

Gas masks require very careful handling. Even ineignificant
malfunctions, appearing for the first time, may result in poisoning if the gas
mask is used in contaminated air.

The gas masks individually assigned must be stored in the
assembled state and in a hanging position in the carrier (carrier hanging by its
strap). If they are stored on shelwes, one should see that the gas mask canister
stands with its bottom down. Clothing should not be left hanging on top of a gas
mask, nor should any other objects be placed on top of a gas mask.

' Gas masks in collective storage are placed in cabinets with shelves
or with recesses, in boxes, or on'racks. These gas masks are usually stored
" disassembled. s ' kN .

The storage place for a gas mask should be no closer than 1 m to
a hot stove, or pipes and radiators of central heating aystems. Prolonged
heatii:z damages the rubber of the facepiece and causvs ap’i'c  Azine of
rubber reduces its elasticity and causes fnabxhty and .racte after bendme that
will al'uw easy tearing of the rubler.

Gas masks should not be stored in a low-temperature eavironment,
whict. could cause damage to the rubber parts. Sharp deviations in temperatur:
also have a harmful cffcct upon abuorbers and decreas. tacir protective
capacity. ‘Gas raasks should be stored in temperatu- - % ...zci =L and 1570
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Humidity has a very harmful effect upon a gas mask. When a gas mask is
stored in a damp place, the canister casing and other metal parts rust, and
rubber iooses its elasticity. The protective capacity of the filters decreases
and breatling difficulties may develop. Gas masks should, therefore, not be
stcred near water pipes, sinks, wash basins, on window sills, or in other
damp places.

If a gas mask has been exposed to rain, it should be taken out of
its carrier at the first opportunity, carefully wiped off, and "eft to dry. A gas
mask should be put back into its carrier only when completely dry.

After each use