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GAS MANUAL

PART I

t a c t i c a l  e m p l o y m e n t  o f  g a s e s

IMPORTANCE OF GAS AS A WEAPON IN MILITARY
OPERATIONS.

1. The introduction and development of the use of gas in 
military operations has had a marked effect on the uction and 
employment of troops in combat. A proper tactical training 
now requires careful instruction not only in mensures of de- 
fcu.se against gas, but in the use of gas against the enemy in 
offensive and defensive operations. Beginning in April, 1915, 
with the first successful use of gas in the form of a gas cloud 
projected from cylinders the forms and methods of use have 
been extended to include the use of the usual arms of com­
batant troops In the projection of gas and the employment of 
special arms for its projection.

2. The general term “Gas” as now used in warfare embraces 
all poisonous gases used in war, whether in cylinders, shells, 
or otherwise, and in addition, smoke, incendiary and irritating 
substances. The chcmieal substances designated as “ Gases” 
have a great variety of properties and effects. To think of all 
’ gases” as having substantially the same properties and tactical 
uses is a serious mistake. The “gases” used in warfare include 
not only true gases, but solids and liquids of widely varying 
properties, that arc* converted in their actual use into “par­
ticulate” gases and vapors. This makes possible a wide variety 
of tactical uses in combination with other means of warfare. 
The effect of gas persists after the explosion, imposing upon 
the enemy the necessity of wearing masks. This is a source 
of discomfort and impairment of vision and efficiency. Gas is. 
moreover, capable of penetrating certain means of defense, such 
us trenches and dugouls, sometimes more effectively than other 
forms of ammunition.

3* In order to realize the value of the employment of gus 
,n military operations and the need of the measures of defense 
gainst gas, as well ns to determine the conditions under which 
.. USu ° f  gas is applicable, a knowledge of the physical proper-
,es a°d the physiological effects of gases and their behavior* 

upon release, is essential.
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PHYSICAL PROPERTIES.
4. The most important physical property is that which de­

termines the “ persistency” of the substance when used in the 
field. 1 his property depends chiefly upon the rapidity of evapora­
tion, which may be roughly estimated from the boiling point 
of the liquid. According to this criterion, we may name the 
following classes, giving the most prominent example of each: 
GROUP I— Substances which are gases at ordinary tempera­

tures (of low persistency)— Phosgene.
GROUP II— Moderately volatile liquids (of moderate persis­

tency)— Chlorpicrin.
GROUP III— Slightly volatile liquids (of high persistency)— 

Mustard “Gas.”
GROUP IV— Toxic smoke producers— Diphenylchlorarsine.

(I) Gases at ordinary temperatures (like phosgene), when 
released from containers, will he blown about by the air cur­
rents; hence, if the air is relatively still, as when the wind 
is low, or in a dense wood, such a gas may persist for some 
time. On the other hand, in the open, and when the wind is 
blowing, it will be quickly dissipated. Such a gas can be used 
advantageously against positions to be attacked shortly after 
the release of the gas.

(II) Moderately volatile liquids (like chlorpicrin), when 
splashed upon the ground, will vaporize rather slowly, and will 
continue to contaminate the air in the neighborhood. In woods 
or in dugouts, or when the air is still, this contamination may 
persist for considerable lengths of time. However, that portion 
of the liquid which has vaporized is no more persistent than 
the gases in Class I.

(III) Slightly volatile liquids (like mustard gas) will give 
off their vapors still more slowly, so that an infected area will 
remain dangerously infected for a greater length of time. How­
ever, it is diflicull to get their vapors into the air in high con­
centrations. Only by breaking them up to form a mist can 
high concentrations and rapid deadly effects be realized. Sub­
stances of this class are accordingly especially useful in har­
assing an enemy and in preventing him from attacking over 
areas drenched with them It has, In fact, been possible to 
ascertain positions which the enemy expected to attack by 
noting gaps left in territory otherwise heavily shelled with 
mustard *‘gns.”

(IV) Toxic smoke producers (as dipheuylehlorarsiue) are 
substances which can be made to give a suspension of extremcl)' 
line particles of poisonous dust, or mists in the air. Such 
clouds are no more persistent than those caused by gases In 
Class I. Their chief value lies in their ability to penetrate.

* more or less, the enemy musks. Usually when the cloud has 
settled upon the ground the amount of vapor given off is too
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small lo have any toxic eflect. Such effect is only produced 
j the inhalation of the particles themselves while suspended
in the air.

PHYSIOLOGICAL EFFECTS.
5, The toxic substances may he classified according to the 

predominant effects which they exert, with the understanding, 
however, that the action of any substance is not limited to a 
single tissue or group of tissues. Thus, a substance, the vapor 
of which causes injury lo the respiratory passages, may, when 
applied to the skin, cause blistering, if the sole or chief use­
fulness of a substance in warfare depends upon its effect on 
the respiratory tract, it is classed as a respiratory irritant, 
if its power to produce casualties is due to its action on the 
skin, it is classed as a skin irritant. If both actions arc use­
ful, it placed in both groups.

gy Respiratory Irritants. By fur the greatest number of 
substances thus far used injure the respiratory apparatus. 
Three groups may be differentiated:

(a) Those which exert their shlef effects upon the delicate 
membranes in the lungs through which oxygen passes from the 
air into the blood. The main result of this injury is to cause 
Uuid lo pass from the blood into the minute uir sacs and thus 
to obstruct the oxygen supply to the blood. Death from one 
of these suhstnuces may be compared to death by drowning; 
the water in which the victim drowns being drawn into his 
lungs from his own blood vessels. Examples: Phosgene, 
chlorine, chlorpicrin, diphosgene.

(b) Substances which injure the membranes which line the 
air passages. During normal life these membranes insure pro­
tection lo the lungs against mechanical injury by particles 
which may be taken in with the air and against bacterial in­
fection. As a result of the action of substances of this group 
their protective pow’er is lost. Portions of the membrane may 
become swollen and detached and may ping up the smaller 
passages leading to the lung tissue, or the damaged tissue may 
become the sent of bacterial infection, thus setting up bron­
chitis and pneumonia. Examples: Mustard gas, ethyldichlorar- 
sine.

(c) Substances which affect chiefly the npper air passages, 
be., the nose and throat. These substances cause intense pain 
anti discomfort but arc not dangerous to life. They cause 
sneezing, painful smarting of the nose and throat, intense 
headache, a feeling of severe constriction of the chest, and 
vomiting. For varying periods after exposure they mny cause 
general muscular weakness and dizziness, loss of sensation in 
parts of the body or e\fcn transitory unconsciousness. Ex­
amples: Diphcnylchlorarsine, diphcnylcyanarsinc.

Tear Producers (lachrumators). . Certain substances have 
a powerful effect upon the eyes, causing copious flowing of
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tears, followed by reddening and swelling of the eyes, pro­
ducing thereby effective temporary blindness. These effects 
are often produced by extremely minute quantities of tear pro 
ducing substances. Larger quantities of the same substances 
usually act as lung irritants as well. Examples: Brombenzyl- 
cyanide, bromacetone, ethyl idioacetate, chlorpicriu.

8. Shin Blisterers (vesicants). Certain substances have a 
powerful irritating effect upon the skin, very much like that 
produced by poison ivy. The same effect is produced upon all 
the surfaces of the body with which the substance may come 
in contact, such as the eyes and the breathing passages. Ac­
cordingly, a substance producing skin blistering will, if in­
haled, also act as a powerful irritant of the air passages. Ex­
ample: Mustard gas.

9. The following table includes the most important sub­
stances now in use in Chemical Warfare, grouped according 
to persistency, with brief indications of their physiological ef­
fects. Little attempt is made to describe the odors, as this is 
very difficult. However, all who have any responsibility in 
connection with Chemical Warfare, should become familiar with 
the various odors by actual experience:

PROPERTIES OF SUBSTANCES USED IN CHEMICAL
WARFARE.

n a m e  p r o p e r t ie s
Physical PhyxtaloffFcal

GROUP I— Gases at Ordinary Temperatures. (Readily dissi­
pated by wind. Non-persistent.)

Chlorine (Bertbolllte) Greenish Yellow Gas, Long Irritant death
rapid or delayed. Lew* 
tosie than phosgene. 
Odor ILke that of 
blenching lime.

Phosgene (C. O.) (Ool- 
longlte)

Hydrocyanic Acid (V. 
NO (Vlneennlte)

Dlphowrene (8. P.) (Su- 
pcrpallte) (Green Cross)

Dlobloretbylarslne (Yel­
low Cross 1) (New 
Green Cross 3)

Colorless gas, easily
liquified.

Colorless gas. easily
liquified.

Liquid Iras volatile 
than water.

Moderately volatile Hq 
old.

Lung Irritant. death 
rapid or delayed. Moul­
dy odor.

Nerve poison. Immedi­
ate death If concen­
trated ; very Iltte effect 
If dilute. Rapid re­
covery with no nfter 
effects.
(Moderately persis-

Lung Irritant, slightly 
less toxic than phos­
gene. Tear producer.

Lung Irritant.

Nerve poison and res­
piratory Irritant. Pro­
duces pain In throat, 
cheat and head.

GROUP II— Moderately Volatile Liquids. 
tent.)

Chlorplerln (P. R.) Liquid less volatile than
water.
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GROUP HI—Slightly Volatile Liquids. (Highly persistent.)
Broiubensytcyanide (C. Powerful tear producer.
. , lOlber t‘*ar pre­

lims'r* similar lu j.rop- 
%tte* »nd effect.)

Mu*»rd
(Yperite)
ûjpltlde.

ga* (II. S.) 
Dlcblorethyl- 
Ycllow Crow

I.li|uld. boiling at 217® 
C. (4211° F). Falut
piiURWit odor wlieu pure. 
Gnrllc odor from abell 
bu rat*.

GROUP IV — Toxic Smoke Producers. 
nipbeuy^blorarslDi: (D. Solid, molting at 30°
* > Stcrnlte, (Bine 0. (102® f . l ,  boiling at
CroM). 833° C. (032° F.) rapor

oondenalng to smoke.

Air pBNsage Irritant 
producing death. amt
skin blistering agent. 
Kyes nod genital vrery 
sensitive. Effects of*
ten delayed 3 hours to 
2 days.

Prodacoa violent pals 
In bead, throat and
chest, with sueesing 
and coughing.

Dlphenylcyauaraine. 

Stannic chloride (K. J-l

Similar to diphenyl*
dilurarslne.

Volatile liquid forming 
solid smoke with mois­
ture at the air.

Same effects as D. A., 
but more powerful.

Little toxic. Give* opa­
que cloud and pene­
trates German mask, 
producing coughing.

e ff e c t  in  r e l a t io n  t o  d e n s it y  o f  g a s  a n d  t im e  of
EXPOSURE.

10. The degree of the physiological effects stated In the 
preceding paragraph depends on the time of exposure and the 
density of the gas. It is evident that the more dilute the gas. 
the greater is the time of exposure necessary to produce an 
equally toxic effect. We may say roughly that doubling the 
concentration of a giveu gas reduces the time of exposure neces­
sary to kill by at least half, and usually by more than half. 
This is very important in connection with tactical considera­
tions, because the chief effectiveness of the gases of the non­
persistent type, like phosgene, is attained through surprise­
poisoning the enemy before he is able to put on his mask. It 
is exceedingly important, from this standpoint, to surround 
him suddenly with gas of sufficient concentration before his 
mask is in place.

11. The effectiveness of mustard gas is partly due to the 
fact Hint it retains its proportionate effectiveness a; very low 
concentrations. The low concentration of one part in 100,000 
acting for 20 minutes produces as much effect as the high con­
centration of one part in 10,000 acting for 2 minutes. This is 
also true to a large exlent with chlorpicrin. On the other hand, 
the toxicity of hydrocyanic acid (the toxic constituent of Vin- 
cennite), fulls off much more abruptly as the concentration 
diminishes, so that a dilution is very soon reached at which 
it can be breathed almost indefinitely with no bad results.

12. The following table gives the concentrations necessary 
to produce death, or other characteristic effects, upon exposure 
'or different lengths of time:
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CONCENTRA iSARY TO PRODUCE DEATH.

Oh m
Exposure

for 30 minutes.
Exposure 

for 2 hours.
Gnm.

Cone, by Vol. per M» Cone, by Vol.
Ctns. 

per M* Cone, by Vol.
Gms.

per M1
Pko«ttono .....................................
Ohlorplcrln .................................
Mustard Gas .............................
Ry^irp-eyanic acid .....................

i per 5.000
1 per 2.500 
1 per 13,000 
1 per 2,000

0.82

o'.oe

1 per 20,000 
1 per 20,000 
t per tOO, 000 
1 per 8.000

0.10
0.31
0.07
0.14

l per 100,000 
1 per 50.000 
1 per 800.000 
1 per 10,000

0.0*
O.U
0.02
0.1

Gaaes
Exposure 

for 5 minutes.

CONCENTRATIONS

Exposure 
for 30 minutes.

Cone, hr Vol,
Dipbenylcblormrslni*
Brombemrjrleysnlde

■ • » • » i • • • •
1
1

pur
per

lo.Ooo.OOO
20.00u.000

Gins, 
per M» (Done, by Vol.

Gins, 
per M»

o.oooi
0.0004

1 per 100.000,000 O.OOOU1
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ACTION OF GAS UPON RELEASE FROM CONTAINERS.
(1) Gas from Cylinders.

13. When gas is liberated from a cylinder it is blown along 
the wind and as a result of the eddies set up by its passugc over 
the surface of the ground, it is mixed with air. The height of 
the cloud, when the ground is cool and the wind is not too 
high, is not very great, being limited largely by the height to 
which the eddies extend. Over smooth ground this amounts 
roughly to 30 feet at a distance of 100 yeards from the point 
of emission, increasing only slowly at greater distauccs.

14. The cloud spreads laterally in the form of a fan, as il­
lustrated in Figure 1. The angle of this spread may vary from 
15 to 25 degrees. It is safe to take 20 degrees as an average. 
This means that the width of the cloud at any distance from 
the cylinder will be about 0.4 of the distance. An increase in 
this angle seems to be favored by decreases in wind velocity and 
by increase in the rate of emission of the gas. it is possible, 
for practical purposes, to calculate the concentration of gas in 
the cloud at varying distances from the cylinder provided the 
velocity of the wind and the rale of emission of gas ure known. 
The concentration will be gralest in the middle, decreasing 
toward the edges, as indicated by the shading in Figure 1. In­
creased wind velocity produces a proportionate decrease in the 
concentration of the cloud. The average concentration at any 
cross section of the cloud falls off somewhat more rapidly than 
Lhe increase of the distance from the cylinder. Thus, if the 
concentration were one per cent at 50 yards, it would be some­
what less than 0.5 per cent at 100 yards, and considerably less 
than 0.05 per cent at a thousand yards.

15. If gas is emitted from the cylinders or groups of cyl­
inders at a distance from each other, each cloud will behave as 
above, but at the point where they begin to intersect dilution 
will become very slow, as illustrated by the intersecting lines 
in FTgure 2.

(2) Gas from Shells.
16. As the clouds formed from bursting gas shells proceed 

down the wind, the rate of speed is roughly the same as for the 
l'au shaped cylinder discharge, as shown in Figure 3, in wbiclv 
A, B, and C represent horizontal cross sections of the cloud at 
the point of burst and at two later intervals, respectively. 
Viewed from the side in elevation, these clouds are seen to 
spread out to a very great extent in the direction of travel. 
This is due to the friction offered by the ground to the pas­
sage of the wind, that portion of the gas cloud closer to the 
ground being retarded the most. Figure 4 illustrates the appear­
ance of the cloud in elevation at the three points of its path 
shown above in Figure 3.

17. This longitudinal spreading of the cloud from a single 
shell burst causes it to dilute much more rapidly, as it pro-
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ceeds from the point of emission, than does the cloud from a 
cylinder discharge. Of course, the retarding influence of the 
ground operates in both cases, hut the continuous supply of 
gas from the cylinder tends to keep up the concentration. The 
result of artillery fire is usually a succession of distinct clouds, 
due to limitations in the rapidity of fire and to the dispersion 
of the shots.

18. It is very important, therefore, that hursts should be as 
close as possible to windward of the target, in order to sur­
round the target with clouds of the maximum concentration.

19. .lust as the behavior of the cloud from a single cylinder 
discharge enables one to predict the general behavior of the 
cloud formed by the simultaneous discharge of a number of 
cylinders, so the behavior of the cloud from a siuglc shell 
burst, as outlined above, allows the prediction of the effect of 
gas shell fire in relation to wind, rates of fire and zones of 
dispersion.

20. Artillery “Gas Zones of Dispersion." When gas shells 
are fired at a position the shells do not burst simultaneously. 
The zone of dispersion of a gun is the pattern produced upon 
the ground by the impact of a large number of shells from a 
single piece. This pattern is independent of the rate of fire. 
The individual gas clouds move at once with the wind from 
the points ol hurst, each growing and diluting as indicated by 
the above paragraphs. If. as is usually the ease, the shells do 
not fall simultaneously the effective zone of dispersion becomes 
not a pattern on the ground but a pattern in the air elongated 
in Lhe direction of the wind. This elongation has the effect of 
an increased dispersion, the increase being greater the greater 
the velocity of the wind nud Lhe less the rate of lire. Figure 5 
represents, in idealized fashion, Lhe points of impact and the 
sizes, position and concentrations of the clouds produced in a 
wind blowing amiss the line of fire. It is readily seen that 
douliliug the rule of fire will distribute the gas in roughly hail' 
the area, producing thereby at least twice the concentration 
and having fur more than twice the effect in producing Casual- 
Lies. It is evident, also, that an increase in the wind velocity 
will distribute the gas over a larger area, decreasing the con­
centration of the cloud. (As shown in Figure 6 as compared 
with Figure 5.)

21. Oue of the chief reasons for the effectiveness of gas is 
the fact Lhat the cloud of gas is present for an appreciable 
Length of time alter its emission from cylinder or shell and is 
capable of producing casualties until the division becomes too 
great, or until it is blown away.

22. Increased wind velocity reduces rapidly the length of 
Lime that gas remains in the neighborhood. Gas is used most 
effectively in winds under 3 meters per second. However, too 
low a velocity is objectionable in the case of gas emitted near



15Tactical Use of Gases

o f  /vs-c3.

* Z //? e  o f  /y r r .

# #

*

yJ~aoJ

/tO
s?

a
r



16 Gas Manual— Part l

our own lines because of the possibility of a variation in wind 
direction bringing the gas back. Gas may be used in artillery 
shell fire at longer ranges even when the enemy is to wind­
ward by so adjusting the amount of gas used that the concen­
tration will be harmless when it reaches our own lines.

23. In order to kill a man with gas by surprise, it is neces­
sary to surround him with gas so concentrated that the small 
amount he must breathe before getting his mask on is effective. 
After his mask is put on, the gas cloud is of relatively small 
effectiveness. Even when the enemy is wearing his mask, how­
ever, it is desirable to subject him to gas of high enough con­
centration to penetrate the mask, especially the nearly ex- 
hnnsted ones likely to be in possession of many of the enemy’s 
troops.

24. Effect of Temperature. When the ground is considerably 
warmer than the air, os when the sun is shining brightly, ver­
tical currents of air rising from the surface of the ground are 
generally produced, which have a great tendency to dissipate 
gas clouds. For this reason, gas is used far more effectively 
at night, or when the sky is overcast.

25. Effect of Terrain. It is very difficult to obtain a gas 
cloud, containing more than 0.1% of gas, for more than a very 
short time after its release, and even this concentration rapidly 
diminishes. Therefore, there is hut little difference in physical 
behavior between a so-called gas cloud and so much air. Tts 
density is but infinitesimally greater, and it is subject to the 
same movements ns the surrounding air. If it stays longer In 
a valley than on higher ground it is chiefly because the winds 
blowing at higher elevations are not so strong in the valley.

26. Features of terrain which affect the movement of the 
air affect the movement of gas clouds in almost the same wav. 
Tall grass, hushes, trees, buildings, etc., retard the movement 
of air. and in an increasing degree they retard the movement 
of and retain gas clouds. In an attack following a gas bombard­
ment, more time must he allowed if a field of grain is in the 
path than if short grass or ploughed fields intervene. Still 
more time is, of course, necessary where hushes or trees are 
present.

PERSISTENCIES OF GASES.
27. Persistency of T.iqnids Upon the Ground. To know how 

Tong the persistent substances will infect an area is very im­
portant. When ground has been evacuated in consequence of a 
mustard gas bombardment the length of time which must 
elapse before it can he occupied should he foretold as accurately 
as possible. Tremendous advantage mav he gained by being 
able to estimate this period more accurately than can the enemy.

28. The rate of evaporation of a liquid from the ground Is 
increased by increased wind velocity and especially by in­
creased temperature. Mustard gas in the woods, or in calm
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-weather, will persist much longer than in the open or in 
windy weather. It will last longer on cold ground than on hot 
ground. However, during a cold night, an infected area may 
perhaps be traversed with little danger provided the feet are 
properly protected, whereas the following morning, after the 
Min has warmed the ground, enough vapor may be given off 
into the air os a result of the increased evaporation to gas 
severely anyone traversing the area.

29. Moisture produces (though very slowly) the chemical
decomposition of mustard gas so that it will persist for a 
shorter time in moist soil than in dry soil of equal tempera­
ture. ,

30. If the mustard gas liquid is dispersed in very fine drop­
lets, it will disappear much more rapidly than when splashed 
in large drops upon the ground.

31. The following table will serve to give a rough idea of 
the persistency which may he expected from gasses as spread 
by shell of the usual types:



THE PERSISTENCY OF GASES
GAB | PERSISTENCE REMARKSName Glass Symbol In Open In Woods

Vlncennltc 
Vltrlte 
Collongitc 
< Phosgene)

Non
Persistent

V. N. 
0. C. 
C. G.

10 minutes 3 hours
These gases are very volatile, they are vaporlxed entirely at 

the moment of explosion, forming a cloud, capable of giving deadly 
effects, but which loses, more or lean rapidly, Its effectiveness by 
dilution and dispersion Into the atmosphere.

Aqulnlte 
(Cblorplorln) 
and (Opnclte) 
(Stannic Chloride.) 
Aqulnlte  ̂
Chforplcrtn 
Martonite 
(Brnmaeetonc)

Moderately 
- Persistent

N. C.

p. a.

B. A.

3 hours 12 hoars

These gases, having moderately high boiling points, are only 
partially vaporlxed at the moment of explosion. The cloud formed 
upon cxphmlon In generally not deadly, but It Immediately gives 
penetrattvo lachrymatory, or IrrlUiut effects. The majority of 
the (iGasii contents of Ihe shell in pulverized and projected In the 
form of a spray or fog which slowly settles on the ground and 
continues to give off vapor- which prolong the action of the Initial 
cloud.

Yperite 
(Mustard Gas) 
Cnn.lte 
fBrom Benzyl 
Gyanlde)

Highly
Persistent

H. 8.

0. A.
3 days 7 days

Thine gases, having a very high boiling point, arc but little 
vaporlxed at the moment of explosion. A small portion of the 
contents of the shell In ntomlxed and gives Immediate effect, but 
by fur the greater part la project'd on the ground In the form 
of droplets which slowly vaporize and continue the action of the 
Initial cloud.

Notk—The above figures on time of [ersisteuoy are approximate only ami f.»r calm weather. Persistency la dependent to a 
'arpc extent on temperature, wind velocity, and amount of gas II berated, especially In woods or other more or less clotted placet. 
HI ah temperatures and wind velocities decrease persistency and lo w temperatures and wind Telodtlea Increase It.
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82. The persistency of mustard gas on the ground is di­
minished by heavy rain, which washes it away, or by sunshine 
or strong wind which hastens its evaporation. Sunshine, on the 
morning utter u bombardment, may produce a dangerous con­
centration of gas, where no marked effect had been noticed dur­
ing the night. The wind limits for mustard gas are from calm

12 m. p. h .; the lower the velocity of wind, the greater the 
local concentration of gas. Variations may be expected accord­
ing to the principles above discussed, lu the case especially of 
ehlorpierin, the air may have become safely free from the gas 
while the ground still contains enough to make it dangerous 
lo entrench in it.

83. Infected areas may be crossed at night when the ground 
is cold at shorter intervals than those indicated by the above 
tables. It is always legitimate to take some risk of injury when 
important military advantages may be guuied thereby, it is no 
more necessary to seek absolute safety from gas than from other 
forms of ammunition.

METHODS OF PROJECTION.
34. Chemical substances may be projected in military opera­

tions as follows:
(a) In form of cloud gas discharged from gas cylinders.
(.b) lu steel bombs lired from Livens Projectors.
(c) In steel bombs tired from four uich Stokes mortars.

In the American Expeditionary Forces the three ineLhods
mentioned above are used by Gas Troops for projecting gas,

(d) In shells of various calibre fired from Artillery
weapons.

(e) In grenades (including smoke grenades), thrown by
hand or rille.

(f) In form of smoke bombs thrown by 3-iuch Stokes
mortars.

(g) In form of smoke candles set off in place.
The last three forms are used by Infantry.

(h) In form of incendiary and smoke bombs dropped
from airplaues by the Air Service.

The various methods of projection are described in detail in 
Part II to Part V, inclusive of the Gas Manual.

EMPLOYMENT OF CHEMICAL SUBSTANCES IN TACTICS.
35. Meteorological, topographical aud other pertiuent con­

ditions being favorable to the use of gas in a given tactical 
situation the kind of gas to be employed in the tactical opera­
tion depends on persistency aud nature of the effect of the 
gas, whether temporary, permanent or delayed. It is relatively 
unimportant to distinguish between the various physiological 
effects which may be iuciudcd under the above headings. For 
example, it is not of great consequence in planning an opera­
tion to distinguish between temporary casualties produced by 
coughing, by vomiting, or by iachrymation. It is important to
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know only whether the effects will be produced rapidly uml 
whether they will persist for a long time. Moreover, it is un- 
imoortanl to distinguish between substances on the one hand 
which produce had burns, and those on the other hand which 
produce lung lesions. Both can he used to decrease the effective 
strength of the enemy.

36. The following table, considered in connection with Table 
of Persistencies, Par. 31, illustrates the tactical possibilities of 
the substances described in the preceding paragraphs.

PERSISTENCE .NATURE o r  c a s u a l t y  p r o d u c e d

• ■ , r j vmpurury ]Joiiiiunvnl Delayed
Croup 1. Low LlpbeJiyi-cbior-

nrslue.
X'liosgeue- ................................
Cliiurlue

Croup 11. Moderate CliJorpterln ............................
Croup 111. High itrombeuzyl e}ou­

tdo and oilier 
laebrymotors (tear 
producers).

37. Smoke, although used for screening purposes rather than 
for toxic effect, falls within the scope of Chemical Warfare, and 
may be considered as a separate group— Group IV. This group 
includes Tin Tetrachloride, Siiocon Tetrachloride, Titanium 
Tetrachloride, and White Phosphorous. The Tetrachlorides are 
liquids, uon-poisonous, but producing a dense smoke, princi­
pally useful in ranging. Being liquids, shells tilled with them 
have the same ballistic characteristics as gas. White Phos­
phorous is a solid which, upou bursting in air, burns with a 
dense white smoke. It is useful for smoke screens. Phosphorous 
burns make ugly wounds.

38. The chemical substances described in the preceding pages 
may he employed in support of Lroops acting either offensively 
or defensively.

39. Offensively they must be employed for the purpose of 
assisting in gaining and maintaining that fire superiority 
necessary for the infantry to advance.

This may be accomplished by:
Producing casualties among the enemy personnel directly 

employed in the delivery of fire.
Limiting the maneuvering ability of hostile forces by for­

bidding or rendering impracticable the use by them of certain 
areas heavily gassed.

Producing casualties among hostile reserves thereby reduc­
ing the strength of a counter-attack.

Reducing the effectiveness of hostile fire by compelling 
enemy personnel to wear gas masks.

Reducing effectiveness of hostile (ire by establishment of a 
smoke screen, thus preventing aimed fire and observation of 
effect of fire by the enemy

By deceiving the enemy regarding the place or direction of 
the attack.
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Reducing the effectiveness of hostile fire by lowering the 
morale of the troops continuously exposed to the effects of gas.

40. Gas in offensive operations may be used for purposes 
mentioned in preparation for the attaek or during the attack.

41. Troops on the defensive may employ gas to prevent the 
enemy gaining or maintaining the fire superiority necessary to 
advance. This may be accomplished by one or more of the 
methods mentioned in Par. 39.

42. Troops on the passive defense have a wide field of use 
for gas because none of the restrictions which exist when gas 
is used to assist troops acting offensively are imposed.

43. When, however, troops are acting on the defensive await­
ing a favorable opportunity to attack, gases must he so em­
ployed that they shall not interfere when an otherwise favor­
able opportunity is presented to resume the offensive.

44. In a withdrawal or in a retrent the employment of 
chemical substances is especially applicable as they may then 
be freely used without fear of deleterious effect on our owu 
troops. Gases may be used under such tactical situations to 
reduce casualties among friendly troops, by screening riiove- 
ments of friendly troops and to prevent or delay pursuit, by 
denying hostile troops the use of landmarks on which to guide 
through causing them to advance through smoke clouds and 
thereby favoring loss of direction by enemy units and their 
mixing in the advance, and by causing casualties among pur­
suing troops by heavily gassing areas included in their line of 
advance

45. The most effective gas against hostile personnel may, 
under a given tactical situation, be one against which the enemy 
has no or only indifferent means of defense, even though such 
a gas may be of low persistence or have only a temporary effect 
on hostile personnel. For this reason it is necessary to know 
what are the limitations of the means of defense against gas 
available for use by the enemy. Assuming the enemy means ot 
defense are efficient against all available gases, the kinds of 
gases used in any tactical situation depends upon lime available 
before friendly troops, under the plan of operation, will prob­
ably occupy the area gassed, as well as upon meteorological and 
topographical conditions and the persistency and effect of avail­
able gases.

46. Therefore, knowing the tactical requirements consult the 
meteorological and topographical conditions, the persistencies 
and effects of available gases to determine the place, time and 
kinds of gas to employ.

SPECIAL APPLICATION OF THE VARIOUS GROUPS OF 
CHEMICAL SUBSTANCES.

Group 1.
47. Phosgene. During the entire period of preparation for 

an attack, ns well as in the earlier stages of preparation, when
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mustard gas is being used, put over phosgene in sudden two- 
minute bursts of artillery Are, at repeated intervals of from 
8 to 12 hours, upon strong points, concentration areas, woods 
and ravines, and upon groups of trenches and dugouts, to kill 
those whose masks are worn out or those who, through reck­
lessness or carelessness, have removed their masks.

On targets, distant HIOU meters or more, use artillery to carry 
out the tactics out Jilted in paragraph above. Whenever pos­
sible. the area within 1900 meters of our line should be taken 
rare of by Gas Troops, using cylinders for cloud gas. when the 
wind is favorable, and projectors and 4" Stokes mortars, ull of 
which can produce much higher gas concentration than artil­
lery.

When the wiud is favorable, (blowing toward the enemy), 
launch against the entire front to be attacked, and for miles 
along the front not to be attacked, heavy phosgene gas attacks 
by all methods, including cloud gas from cylinders.

If the wind is unfavorable, phosgene may still lie used with 
artillery, projectors and Stokes mortars by simply reducing the 
amounts pul over In accordance with the tables of safe dis­
tances given in Part II.

When immediate neutralization is required, phosgene is gen­
erally preferable on account of its immediate effect.

Gas troops with Stokes Mortars, projectors and cylinders are 
trained to keep up with infantry reserves, whence they can 
be directed to the support of attacks of strong points, machine 
gun nests and enemy troops concentrating for counter-attacks, 
bv projection of phosgene, or by projection of phosphorous for 
smoke screens. They are also equipped to lire upon hostile 
personnel with thermite, phosphorous and incendiary bombs 
and drums thrown from mortars and projectors.

With unfavorable winds phosgene and chlorpicrin may be 
used by artillery, and by Gas Troops, employing projectors and 
4 ' Stokes mortars, which should direct their fire just beyond the 
nearest enemy masses so as to let the gas drift back over them. 
The amount of gas must be reduced, but not necessarily to*the 
amounts given as safe under rules for firing of gas by artillery. 
Some chances must be taken with our own gas even to the 
extent of an occasional casualty as with H. E. and shrapnel. 
With the new comfortable mask, giving perfect vision, acci­
dental casualties should be rare.

Group II.
48. Chlorpicrin is stopped by the mask much less readily 

than phosgene, and in the high concentrations attainable in 
projector attacks heavy casualties may be expected. It is mod­
erately persistent, and its value in artillery shell is due to this 
fact and to its lachrymatory power. From 3 to 12 hours should 
be allowed where troops are to cross the infected area, depend­
ing upon whether the area is open or wooded.
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Group 111.
The characteristics which make mustard gas so valuable are:

(a) It has very little odor.
(b) The absence of immediate effect.
(c) Its effectiveness in low concentrations.
(d) Its persistence.

49. Mustard Gas.
(a) Use for harassing fire ngainst batteries, strong points, 

woods, cross roads and enemy concentrations everywhere at all 
times prior to attacking. (See c. d. and e.)

(b) As is affects eyes, lungs, body and food, and persists 
for days, it wears down the enemy morale and vigor by forcing 
constant wearing of the mask and the necessity of always tak­
ing other extensive precantions.

(c) In the open it may be used when the weather is clear 
and warm np to 3 days before an attack.

(d) When weather is cloudy and warm, add 1 day to (c).
(e) When weather is cold and especially cloudy, allow 4 

to 7 days.
(f) In thick woods or brush heavily bombarded with mus­

tard gas. allow 5 days In warm weather and 7 days in cold 
weather before attacking through them, except under special 
conditions

(g) An infected nrea may he crossed more snfely when the 
ground is cold, as during the night The above intervals may 
be reduced if this precaution is taken.

(h) Continue neutralizing and harassing fire against strong 
points, battery positions, cross roads and any possible concen­
tration points during the entire battle, in accordance with the 
schedules given In (c). (d), (e), and (fl. The flanks, where no 
attack Is to be made by our troops, should he kept smothered 
with mustard gas to prevent the possibility of n flank counter­
attack.

(i) It may prove possible In the future to change the hurst 
of mustard gas shell so as to diminish the persistency, allowing 
earlier attack following Its use, and producing greater concen­
trations.

(j) When the enemy succeeds in halting our attack at any 
point, use mustard gas in accordance with the schedules given 
under (e) and (f), and in the intervening period np to the 
moment of the attack, pour In phosgene with both artillery and 
Gas Troops. When the wind is unfavorable, !. e., blowing to­
ward our troops, merely reduce the amounts sent over.

(k) Gas used as explained under f.|) is a valuable weapon 
to break up resfstence In general, and is especially valuable for 
use against enemy troops concentrated for counter-attacks.

(l) Th use of mustard gas must he continuous on woods, 
ravines, roaoj, villages, railroads, and any other places where 
enemy troops can concentrate or where they must move. FicM*i 
♦hat the enemv mnv cross should he thoroughly gassed.
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(m) Used in this way, it should be very effective in inflict­
ing serious losses from burns, even if the mask fully protects.

(n) Mustard gas can he used in the offensive without en­
dangering our troops, beyond or to the flanks of an objective. 
When the objective is a limited one, always allow clearance of 
one mile as a safety factor in case the wind should prove ad­
verse.

(o) Bombardments with mustard gas are best carried out 
it night, when the atmospheric conditions arc most likely to 
be favorable, and, when, owing to the difficulty of seeing while 
wearing a respirator the maximum amount of interference with 
movement is caused. In addition, the evacuation of shelled 
areas is most difficult at night.

50. Prom benzyl cyanide (lachrvmator).
(a) Use anywhere to force immediate wearing of the mask. 

It is a powerful Inchrymator, and very persistent, but not pois­
onous unless one is very close to a bursting shell. It is two to 
three times as persistent as chlorpicrin.

(b) It is useful to save mustard gas, phosgene and chlor­
picrin, and still harass the enemy by forcing him to wear musks 
For this purpose it is many times more effective than phos­
gene and chlorpicrin.

(c) It is especially useful against active combatants, as 
few guns are necessary to produce the desired effect.

51. Smoke. The following substances are used in our service 
for producing smoke:

(a) Phosphorous.
fb) Tin )

Titanium (Tetrachloride.
Silicon '

(c) Special Smoke Mixtures.
Phosphoms. svhen exposed to air, quickly produces great 

volumes of dense white smoke, the particles burning on the 
ground persisting for several minutes. Phosphorous gives 
smoke of the highest obscuring power and greatest persistency 
of any of the smoke producing substances. Moreover, the h u n t­
ing particles of phosphorous make deep and serious burns in 
flesh and hence it has a decided value against troops exposed 
to it. Phosphorous is therefore used for smoke barrages and 
screens, in nrtilJcry shell, trench mortar bombs, and hand and 
rifle grenades.

Tin, Silicon, and Titanium Tetrachlorides are liquids which 
give smoke when liberated in the air. They are not ns effective 
as phosphorous for smoke barrages and screens because their 
smokes have a smaller obscuring power and less persistency.

They are. however, more abundant than phosphorous and 
are in the nature of substitutes where phosphorous cannot h<- 
obtained. These materials are. therefore, loaded as phosphor 
ous substitutes into artillery shell, trench mortar bombs, and 
hand irrenades. Due to the fact that these substances are
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liquids, they are peculiarly suited for smoke ranging shell, us 
tbev exhibit the same ballistic characteristics as liquid “gases,” 
The relative merits of these three substances are ns in the 
order named above; and, ns compared with white phosphorous, 
may be taken as follows:

White Phosphorous ................................100%
Silicon i
Titanium [Tetrachloride........................ 40%
Tin )

Other smoke mixtures include:
The British ” S” Mixture, consisting essentially of the follow­

ing:
Saltpetre
Sulphur
Pitch •
Borax
Glue

This mixture has been used in smoke cundles effectively and 
as compared with phosphorous lias the following relative
screening value: *

White Phosphorous ................................ 100%
“ S” Mixlure ...............................................  20%

The B. M. Mixture, consisting essentially of:
Powdered Zinc 
Carbon Tetrachloride 
Sodium Chlorate 
Magnesium Carbonate

This has recently been used ns a substitute for phosphorous 
in hand grenades and also in smoke candles. It is claimed 
that this mixture has an obscuring value equal to phosphor­
ous and a relative persistency of about one-half that of phos­
phorous.

WHO USES SMOKE.
52. Smoke is used by:
Artillery, with smoke shell for uistant smoke barrages and 

for ranging gas shell. •
Infantry, with 3 in. Stokes smoke bombs for smoke screens 

up to a range of 1,800 yards; with hand and rifle smoke gren­
ades to protect advancing troops against machine gun nests, 
etc.; with smoke candles to conceal troop movements, etc.

Gas troops, with 4-inch Stokes smoke bombs for conducting 
special tactical operations, often combine with use of gas; for 
establishing smoke screens of large dimensions up to a range 
of 1,000 yards.

Air Service, with small smoke drop bombs used for train­
ing observers in bomb dropping, etc.

53. The description of the material above mentioned will 
be found in other parts of this Manual.
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54. The following table gives a rough idea of 
live weight of phosphorous and Ihe approximate 
the several British smoke producing devices now

the compara- 
ehicieucics of 

in use:

JJaviott i. o iy b l  o f  P /toaphorou* m jlc ic n c y

No. 27 Smoke Grenade. 14 on. Wbiiv. a

1'. Bomb. 1G ox. Keti. 8

18 lb. Artillery shell. iuh« o*. White. 1

4 b  lb. Artillery Shell— H<- 
wiuer. 4 lb. White. XU

4 la. Sloken Mormi Bomb — 
Lil^at smoke. t fa lb. Bed. IU

4 in. Scokee Mortar Bomb—  
il'-avj Smoke. lb. White. 15

USE OF SMOKE IN OPERATIONS.
65. Smoke, if ils use is carefully studied, will be found 

ol great value in modern infantry tactics* as it colliers mau^ 
of the advantages which are to be gained by conducting opera­
tions at night, while few of the disadvantages are present. Use 
of smoke must be very carefully planned in order to avoid 
certain serious disadvantages likely to accrue under conditions 
unfavorable to its use or it smoke be improperly employed.

Smoke screens may be employed with one or more of the fol­
lowing objects in view:

(a) To mask known enemy observation posts: To conceal 
and protect the front and ilanks of attacking troops from enemy 
observation; and to blind hostile machine guns.

fb; As u feint to draw enemy’s attention to a front on 
which no attack is being made, so us to hold his troops to 
their positions and prevent them from rendering assistance to 
the sector attacked; in inducing him to expend ammunition 
needlessly and to put down a barrage iu the wrong place.

(c) In the case of a smoke cloud used offensively to simu­
late gas, with u view to lowering the enemy’s morale and 
forcing him to use his gas masks, it may also be used to 
extend the front of a gas attack.

To muke this effective, gas should occasionally be mixed with 
smoke in order to impress upon the enemy the belief that it is 
never safe to remain in a smoke cloud without wearing his 
mask.

(d) In flat or open country to conceal concentrations of 
guns and troops, and to screen roads, forming-up places and 
lines of udvance. To blind the Hushes of a battery in action 
iu view of the enemy’s observation posts and to hamper ob­
servation from the air.

(e) To cover the construction of bridges, trenches, etc„ 
in the face of the enemy.

Ground and troops behind smoke screens can seldom be con­
cealed from hostile airplanes or kite balloon observation.
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If troops are hidden in smoke clouds such clouds attract the 
enemy’s flre and are therefore dangerous; for this reason, smoke 
screens intended to conceal concentrations should normally he 
formed at some distance— about 400 yards— from the object to 
be concealed.

In frontal screens, care must he exercised to place the screen 
so that an enemy barrage laid on it will not catch advancing 
troops. Such a screen should preferably be placed on the enemy 
trench system.

The necessity for anticipating the effect which a smoke cloud 
will have in impeding our own observation and artillery fire 
should be considered, as well as the possibility of troops being 
hidden from our contact patrol nirplanes.

When smoke is liberated on the flank of nn assault, care 
should be taken, by defining permissible wind limits before­
hand, that the cloud does not pass across the front of the as­
saulting troops, as the latter attacking through smoke are very 
liable to lose direction.

When the use of a smoke screen in operation is contemplated, 
the enemy should be educated to associate such a screen with 
some object other than the real one, e, g„ he may. by means of 
a practice smoke screen, followed by no action, be led to sup­
pose that the object of the demonstration is to compel him to 
expend ammunition uselessly.

It is obvious from the foregoing that it is of the utmost im­
portance that the use of smoke should he systematic hut varied 
instead of casual and haphazard.

.nitiative at the critical moment means the saving of valuable 
lives and the avoidance of delay in the progress of the attack. 
If this is to he cultivated, and if misuse and waste are to be pre­
vented, the most careful training is required, not only of the in­
dividual, but also of companies, battalions, and even brigades.

SMOKE SCREENS.
56. The amount of smoke-producing muterial required to 

Torm a screen depends on a number of considerations, the most 
important of which are as follows:

(a) The extent of the screen. As a rough guide it may be 
assumed that the width of the screen should he from two to 
three limes the width of the object to be concealed (as seen 
by observers from the points from which it is intended to 
prevent observation).

(b) Duration of the screen.
(c) The direction of the wind. A cross wind requires, as 

a rule, less expenditure of smoke than one at right angles 
to the front; and the difficulty of concealment increases if the 
direction of the wind is variable.
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(d) The velocity of the wind. The density of the smoke 
cloud diminishes considerably in proportion as the velocity 
of the wind increases. In a wind of over 20 miles per hour 
it is very difficult to form an opaque screen without excessive 
expenditure of material.

(c) The number of directions from which the enemy enn 
observe the object or area to be concealed. The greater the 
number of points from which an object can be observed by 
tjie enemy, the greater will be the extent of the screen required 
and therefore of the amount of smoke producing substances 
necessary to form it,

(f) The distance of the object from the enemy’s observa­
tion posts. The greater this distance the more effective the 
smoke cloud will be.

in forming a screen with any form of smoke producer, it is 
necessary for the formation of the smoke screen to be very 
carefully organized, so that the best results may be obtained 
with tlie greatest economy of material. All personnel required 
for providing smoke screens should be trained beforehand in 
the use of the actual material which is to be employed and a 
simple rehearsal is most valuable. The program which is to be 
followed should slate in detail the rate of expenditure of the 
smoke producing substances and should be given in writing to 
the personnel at each smoke source.

PROTECTION OF TANKS.
37. Since the enemy artillery is the most dangerous advers­

ary of the tanks, one of the vital conditions for the successful 
operation of tanks is blinding the ground observation posts 
which look out on the field of attack by means of a very dense 
well regulated smoke screen. In front of the artillery in posi­
tion, a natural or artificial fog is a necessity to the tanks. 
Batteries assigned to support infantry, especially when latter 
is supported by tanks, and artillery assigned to direct support 
of tanks should have on hand at all times a sufficient supply 
of smoke shells to take prompt advantage of opportunities for 
its use. The efficacy of smoke screen properly placed in assist­
ing tanks to accomplish their mission has been amply demon­
strated in action.

Smoke shells should not be employed in the rolling barrage 
alone. In different sections, notably that just cited, the method 
of forming a “smoke cage,” or box barrage, ga\Te excellent 
results. This method consists in establishing a smoke barrage 
on all points from which the objective to be taken could be 
seen at a distance of 500 to 600 meters. An enclosed area is 
thus formed in which the infantry and tanks may operate, 
screened from the view of the enemy observers, without them­
selves being bothered by lack of visibility within combat dis­
tance.
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r.AS AND SMOKE DURING A WITHDRAWAL OR ON STABIL-
I ZED FRONTS.

58. Gas and smoke on these fronts should be used according 
to the directions heretofore given. On a retirement maximum 
amounts of mustard gas should be used from close up to our 
retiring troops to as far back as the longest range guns will 
reach.
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PART li

USE OF GAS BY THE ARTILLERY

INTRODUCTION.
1. The information in this part of the Gas Manual on the 

use of gas in artillery shell, is compiled with the certain defi­
nite purpose of furnishing the artilleryman and the gas officer 
ooncise information on the use of chemical ammunition. All 
subject matter which is covered in other chapters of this pamph­
let and any documents or pamphlets compiled by the Ameri­
can Expeditionary Forces dealing with the subject of artillery 
tiring, has been omiLted. Information contained in other chap­
ters treating in detail on the characteristics of gases, their tac­
tical use, gas defense and gas training, will, however, be use­
ful.

2. Information. In accordance with Par. 1, G. O. No. 107,
G. II Q. A. E. F., 1918, gas officers will be consulted preparatory 
to the offense use of gas on a large scale. In order that the 
gas officer may give intelligent advice, information must be 
furnished him on the following points:

Information of the Enemy:
(1) Points of concentration.
(2) Strong points.
(3) Battery positions.
(4) Reserves.
(5) Dumps.
(6) Lines of communication.

Information of Our Own Troops:
(1) Positions.
(2) Plan of action.
(3) Location of batteries.
(4) Number of guns.
(5) Caliber of guns.
(6) Quantity of ammunition available.
(7) Kind of ammunition.
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3. The Gas Officer must make a careful study of the topo­
graphical features of the terrain and the meteorological condi­
tions applying. After a solution has been arrived at, the Gas Offi­
cer must be able to advise definitely the Chief of Staff or Artil­
lery Commander as to the following:

(1) Location of target.
(2) Time of shoot.
(3) Rate of fire.
(4) Kind of gas shell.
(5) Number of gas shell required.
(6) Object to be accomplished.

4. The effective range of a gun must be considered, and. 
therefore, its position as regards distance from available tar­
gets must be known.

5. The volume of fire which can he placed on a position 
is limited by the quantity of gas shell on hand, and by the 
percentage of all gas shell fired which will fall within an effec­
tive distance of the same. This last crosses the line of demar­
cation of the duties of a Gas Officer and of an Artillery Com­
mander, and the latter must be consulted by the former, so 
that impossible solutions are not arrived at.

6. Shrapnel, H. E. and gas shell each has its distinctive uses 
and in many cases efficient results cannot be obtained by sub­
stitution. If the artilleryman understands the simple rules gov­
erning the use of gas shell, he has an excellent weapon at his 
command, and its proper use incurs no danger to his men or 
to others of our own forces.

7. Safe Dose of Mustard Gas. The following table gives 
the maximum number of rounds of H. S. which may he fired 
without endangering our own troops. The grenter the range 
the more can he safely used.

Rounds per 100 meters front.

SIZE OF SHELL LBS. OF 
GAS

500
J METERS

' 1000
MTJTER6

2000 I 
m e t e r s '

3000 M F* 1 
AND BEYOJTD

75 mm......................... 1 1.35 1 0 1 15 50 1 100 or more
4.7" G ...................... | 4.2 1 3 | 9 I 30 1 80 or more
5" 8. C....................... 1 5.18 2 8 I 20 1 40 or more
« "  3. 0 ...................... 10.1 ’ 1 1 3 ! 10 1 20 or more
155 mm........................ 10.35 1 1 1 8 I 10 1 20 or more
8" How.............. I 21.0 1 ... 1 ! 4 1 8 or more
0.2" How................ 1 28.3 1 • • 3 1 8 or more
H.5 How..............  . j 30.1 1 • » - • I •> 3 or umr«

8. In shellftig an area with mustard gas you need not use 
more than one 75 mm. shell for each 25 square meters {5 meter* 
square), and for larger shefl you can use proportionately less.
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At ranges less than 2,500 meters, the tiring should not
be repeated with mustard gas oftenor than once every six hours. 
Indeed, it is hardly ever necessary to repeat mustard gas tiring 
at more frequent intervals. Chlorpicrin and similar moder- 
ilelv persistent gases may he fired in double the above quan­

tities and at intervals of half the time shown above. With 
phosgene1 and similar lethal low-persistent gases, 2 1/2 times 
as much may he fired and repeated at intervals of one hour 
or even less, though not oftener than every 30 minutes. For 
Group IV. tire 1/2 as much as for mustard gas and repeat not 
pftener than every 1 hours.

10. Miscellaneous Hints.
(a> Use instantaneous fuse; either French IAL or Ameri­

can Mark III.
(b) The largest angle of fall possible is desired.
(c) Secure enfilade tire whenever possible so gas cloud will 

reach as many of enemy as possible.
(d) H. E. or shrapnel should accompany gas shell when­

ever possible. Thej' add to the confusion of the enemy and 
camouflage the use of gas. They do not appreciably dissipate 
the gas clouds.

11. Zones in front of our own lines within which it is dan­
gerous to place shell.

WIND BLOWING WIND BLOWING
TOWARD ENEMY. TOWARD OOR LINES.

Non-Persl itentfi.
Small Quautiry ......................  300 lueiern 1000 meter*
Large Quantity ......................  300 rnetere 2000 metera

PerBlatente.
Smnll Quantity ......................  1000 meters 1000 meters
Large Quantity ......................  2000 meters 2000 meters

If you do place shell within these zones, study the matter care­
fully and be sure to warn our own troops so that masks mny 
be worn and other precautions taken, including temporary 
evacuation if advisable.

12. hire for Adjustment.
(a) For adjustment use special liquid smoko shell (marked 

with 2 yellow hands). When special smoke shells are not avail­
able, H. E. shell may be employed for ranging, in which case 
correction must be made for the difference in ballistic coeffi­
cient between the solid tilled H. E. Shell and the liquid Ailed 
gas shell. For 75 mm. caliber the difference In range between
H. E. and gas shell is negligible at 2000 meters, but at 7000 
maters gas shell range short of H. E. by 200 meters. At ranges 
between 2000 and 7000 the difference may be taken as propor­
tional. Range differences for other calibers of shell will be 
published as soon as available.
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(b) Adjustment in gas shelling should be done on a datum 
point in the same general direction and at approximately the 
same range as the target but sufficiently distant therefrom so 
as not to attract attention, as effective gas bombardment m u s t  

set in suddenly. If the cessation of the bombardment is cov­
ered by a repetition of shelling of individual objectives (pos­
sibly with a fewer number of shots), the timely reinforcement 
of the enemy is then hindered. The enemy will also be obliged 
to wear his gas mask longer.

(c) Use firing tables for Semi-Steel Shell (Fontc acierce)— 
with fuse wherever special tables for Gas Shell are not provided.

(d) Accuracy of fire is essential.
(A) Correct for differences in weight when substituting 

gas shell for H. E. or Smoke Shell.
(B) With Non-Persistent Gases. Seek narrow bracket; if 

there is no wind adopt mean angle of elevation of bracket in 
fire for effect. If there is a wind, modify the mean angle of 
elevation by 1/6 fork to the windward.

(C) With Persistent Gases. Seek narrow bracket and 
adopt mean angle of elevation regardless of wind direction.

13. Fire for Effect.
(a) With Non-Persistent Gases. Execute Precision Fire. 

On targets of depth repeat fire every 100 meters in depth.
(b) With Persistent Gases. Execute Zone Fire.

EXPENDITURE OF MUNITION.
14. To ascertain number of guns and rounds required to gas 

an enemy position, see Appendix, C. G. chart Fig. 1. The follow­
ing notes show how to use the chart.

15. For Non-Persistent Gases (Phosgene). Since intense rate 
of fire is necessary to obtain effective concentration of gas, it is 
as important to know the number of guns required as well as 
the number of rounds necessary.

(a) Determine range and front of objective.
(b) Locate intersection of the rang ordinate, and the curve 

for the calibre of gun chosen.
(c) Project to the right and read number of guns required 

for each fifty meters front, firing at *‘R” rate of fire.
(d) Multiply this number of guns by the number of times 

50 is contained in the objective front measured perpendicular to 
the direction of the wind, to get the total number of guns.

(e) Number of guns x R x 2 equals expenditure of ammu­
nition.

(f) Carry fractions through to end of computations but 
take result in round numbers.
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(g) If mixed calibers are to be used because of being avail- 
ilile determine effective kilograms of gas to be had from one 

ĵ un as read at left and combine guns to give the total lethal
dose.

(h) If P. S. is used for lethal effect, expenditure of ammu­
nition should be at least that for C. G.

16 . For Persistent Gases (Mustard Gas). (See Appendix, H. S. 
Chart I'ig. 2). Since intensity of fire is not necessary for these 
gases, the number of guns used is unimportant— the total rounds 
fired being the only figure necessary to obtain. Hence the above 
calculation simplifies as follows:

(a) Determine range and area to be covered and read direct 
from chart number of rounds required for each area 100 meters 
square.

(b> If P. S. is used in place of H. Sn expenditure of ammu­
nition should be the same.

17. For Lachrymatory Gases.
(a) With brombenzylcyanide (C. A.) use 1/20 as many 

rounds as given by the chart for H. S.
(b) When firing chlorpicrin (P. S.) for lachrymatory effect, 

use 1/4 as many rounds as given by the chart for H. S.
(c) To maintain the lachrymatory atmosphere with 

brombenzylcyanide continue to fire every four hours the same 
amount as fired at first. That is. give the same dose every four 
hours.

(d) If chlorpicrin is used, repeat the original dose every 
hour.

Whenever enough ammunition is available use a “factor of 
safety.” by doubling the amounts obtained from the chart. This 
will make up for unknown factors such as local wind currents 
at enemy position, etc.

METEOROLOGICAL AND TOPOGRAPHIC CONDITIONS.
18. Meteorological.
(1) Stability of Air. In dry, sunny weather, upward air cur­

rents are usually present. They rapidly dissipate gases. There­
fore, a warm, sunny day is not a particularly good time in 
which to fire gas. The best time to fire gas is usually at night, 
because the atmosphere then is relatively stable. In the case of 
a persistent gas. ns soon as the sun comes up the heat causes 
the liquid on the ground and foliage to vaporize, thereby in­
creasing the concentration.

(2) Fog. Foggy days are usually excellent for firing gas, 
Tor the atmosphere at such times is fairly stable.

(3; Rain. Very heavy raiu washes down all gases aud is 
a considerable disadvantage. Very light rains or drwzles arc 
often beneficial.
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(4) Barometer. With n low barometer, the air near the 
surface is full of “pockets” and upward currents which may 
dissipate the gas.

(5) Temperature. A low temperature lessens the concen­
tration of persistent gases since the liquid evaporates more 
slowly. The highly lethal, non-persistent gases are not much 
affected by a low temperature.

(6) Time. For persistent gases, any hours are good, 
though the hours after midnight are best. Their best effects are 
obtained during the weather familiar!)' termed “warm and 
muggy,” which is warm enough to cause the gas to rise freely, 
when the heavy air assists their penetrative action by causing 
the gas clouds to spread.

(7) Winds. Winds have a considerable influence. Gener­
ally, toxic gases of low’ persistency should be limited to velocity 
not exceeding ten miles per hour (4% meters per second). Limit 
persistent and tear gases to wiud velocity not exceeding 20 miles 
per hour (9 meters per second).

The ideal weather conditions are usually found on summer 
nights as well as the late evening and early morning hours of 
spring and autumn.

19. Topography.
The use of gas is greatly influenced by earth forms. The 

effect of topography is closely connected with atmospheric con­
ditions. which it influences by altering the direction and force 
of air currents. Wooded and very undulating ground lias a very 
great influence on the result of a gas shell bombardment.

Gases, being slightly heavier than air, lend to flow into gullies, 
draws and valleys, leaving the tops of hills free. In deep, nar­
row and long valleys, currents of air are usually found which 
carry the gas long distances.

In hilly country special attention must be paid to deviations 
of the lethal wind from the general air current and to the 
mountain winds which in clear weather set in at certain periods 
of the day. A drifting of the gases from higher to lower places, 
such as obtains with attacks with gas projectors, cannot be 
reckoned with, for the gas density in the air is less in bombard­
ments than in the spraying method.

Gas may be used under intelligent direction in nearly every 
character of terrain. It may be most satisfr .torily used in al­
most level, slightly undulating districts.

Targets, such as woods, may be shelled with good results 
when the wind lias too high velocity for targets situated in open 
ground. When undulations hi the ground are very marked, the 
fact that the wind is stronger on high ground than on low mu9t 
be taken into account. High ground and open places must, 
therefore, receive a more intense concentration than those lo­
co lilies which are wooded or enclosed.
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1 he effects of gas shell will hr diminished in marshy ground 
i,r in an intensely shelled area, il the craters arc full of water.

During gas shell bombardments in open country, particular 
attention must be paid to the deviation of the local wind from 
the general wind direction and Lo air currents peculiar to the 
combined action of mountains and valleys, which occur on cer­
tain days in bright weather. That is, you must, if possible, 
consider what the wind conditions are at the enemy position.

With the long range of artillery, gas may be safely sent over 
to the enemy no matter what the direction of the wind. It is 
merely necessary to establish safety zones (see paragraph 11), 
and knowing the characteristics of the gases available, deliver 
the gas where it may be needed in an effective dose, which at 
the same time cannot be blown back in dangerous quantities to 
,,ur own line. To do this requires the ability to make use of 
topographic maps and judge the effect of topography on pre­
vailing winds.

20. The Wind Circle. The Gas Officer cannot do .good work 
without good topographic maps. On each map which exhibits 
the trench systems, he should mark the Gas Safety Zones and 
draw a wind circle six inches in diameter. This wind circle is 
divided into forty parts, called “Grads,” numbered clockwise.

The daily meteorological report gives the direction of the 
wind by numbers. The wind blows from the circumference to 
the center of the circle, which represents the gun position. The 
0 of the circle is north, 10 is east, 20 is south and 30 is west. 
In transmitting wind data, 50 is added to wind speeds to pre­
vent confusion with the numbers which indicate wind direction. 
The speed is in meters per second.

The artillerymen uses the wind circle to make meteorological 
corrections to his firing data. The Gas Officer uses the wind 
circle Lo study the probable effect of typography on the travel 
of a gas cloud impelled by the prevailing wind. The wind direc­
tion should be plotted on the maps.

The Gas Officer should laj' over his map each day a piece of 
transparent paper. On this he should trace the boundaries of 
the safety zone, a few of the heavier contours showing marked 
earth forms and also the botLom of all large depressions and 
the cresls of all hills, indicating heights by figures. Across the 
bills and valleys he should draw in ycilow pencil parallel lines 
indicating the wind direction. Mark in figures on these lines 
the speed in meters per second. Date each sheet and sign it.

With the data thus ready, the Gas Officer can quickly deside 
just what gas to use on a certain target aud the quantity. These 
sheets should be filed for record and the one used on the day on 
which gas is fired should accompany the report on the firing, a 
copy being retained at headquarters.
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in order to he able to allow for unexpected atmospheric 
changes, the tiring order should, if necessary, be given by pro. 
arranged signal visible at great distance; for instance, from n 
captive balloon. A similar signal is also to be decided upon in 
case break or cessation of the bombardment is necessary. The 
lighter the bombardments are, the more can these measures he 
modified.

TACTICAL USE OF ARTILLERY CHEMICAL SHELL.
21. Two general types of bombardment with gas shell may be 

carried out. Variations and combinations of these two types 
should be often employed. The two general types are:

(1) Destruction Fire. This type of bombardment is to be 
carried on with lethal shell, and is intended to produce cas­
ualties. Ordinarily, firing for more than two minutes at one 
time is not profitable, though in dead calm or thick woods and 
similar places, especially at night, the time may be extended to 
five minutes. Too much emphasis cannot be laid upon the fact 
that a gas attack must be executed with the greatest rapidity of 
fire and that the hits be close together, so as to create a solid 
gas cloud. Only in complete absence of wind may the rapidity 
of lire be decreased. In case of air currents, allowance must be 
made accordingly in the range finding. Gas effects at the objec­
tive must be obtained quickly. The necessary’ number of rounds 
is therefore to be distributed to as many batteries as possible.

(2) Neutralizing Fire. This fire is intended to lower the 
physical resistance, morale of the enemy, and to interfere with 
his activities, by causing him to wear his mask continuously, 
for a considerable time. This result can be obtained most 
economically with persistent gases— H. S.

22. A heavy fire, or a very rapid rate of fire, with a per­
sistent gas is not necessary. Since instantaneous lethal effects 
are not obtainable, a heavy’ burst of fire at the commencement 
of a bombardment is not required. After the desired concen­
tration has been reached, it is only necessary to fire a small 
number of shell occasionally in order that this concentration 
will be maintained. A sudden burst of fire with H. S. amount­
ing to 1/10  that for phosgene may be used to begin a bombard­
ment.

23. Counter-Battery. This, as a rule, should consist of a 
burst of destruction fire, followed by a slow, neutralizing fire 
with a persistent gas. The final burst of concentrated fire witli 
a lethal gas is often useful, if the neutralizing fire has been 
maintained for four or more hours. This final burst of fire 
should last for ten or fifteen minutes. Its purpose is to penetrate 
the enemy masks that have been exhausted by long continued 
wearing.
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24. Harassing. This is solely a neutralizing lire, for the 
p u r p o s e  of hampering enemy movements of material, and 
troops, and to cause exhaustion of personnel through wearing
the mask. -

Lachrymatory gases are used primarily for harassing effect. 
\nv lethal effect obtained from those gases will be purely inci­
dental, and they should not be used for this purpose, as the 
amount required would be abnormal. Where lethal effect is 
desired after lachrymatory firing, a bombardment with lethal 
shell may follow immediately.

25. Blanketing. This is a type of neutralizing fire which 
may be employed under especially favorable weather conditions. 
During a dead calm (at night) if is possible, with a compara- 
jvely small number of shell, to form clouds of gas which will 
lie in pools of fog. in hollows and valleys, for a considerable 
time after the shelling has ceased. If no wind arises, the 
enemy will have to wear his mask all night, or vacate the low 
ground. Non-persistent, lethal gases are useful in such cases. 
Caution: The objective must be far enough away from the 
friendly line to avoid danger from a slight drift of the clouds or 
from an adverse wind springing up.

2G. Interdiction Fire. This is a type of neutralizing fire for 
the purpose of rendering important positions untenable. This 
is best carried out by the use of mustard gas, unless our troops 
expect to occupy or pass over the area soon after the bombard­
ment.

27. Bombardment of Area. In the bombardment of an area, 
which is essentialy a question of neutralizing fire, it should he 
noted that it is often advisable to open the fire with a burst 
of lethal shell on certain important targets in the area, anti 
then to carry out the slow neutralizing fire.

28. While attacking one front, a harrassing nnd neutralizing 
mustard gas bombardment can he effectively made on fronts, 
flanks, rear areas, and strong points not thus attacked. Troop 
concentrations, reserves, artillery groups, lines of communica­
tion, villages, and extended areas which it is contemplated the 
advancing troops will not reach, may be attacked with mustard 
gas.

When more than one objective is to be attacked for surprise 
effect with a lethal gas, the objective to the leeward of the wind 
is to be bombarded first. In this way the surprised effect ou 
the second objective is not lost. However, if fire on other 
targets are made soon enough so the wind will not carry gas to 
later targets before fire is opened on them this rule need not be 
applied.
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29. When harassing fire wilh a Lear gas is to lie used upon 
more than one objective, the objective to the windward should 
be first bombarded.

When it is uot considered practicable to attack a strong posi­
tion by frontal assault the position may be rendered untenable 
for the enemy by shelling heavily wiLli mustard gas, which 
will not interfere with surrounding or passing around position.

30. Barrages. Gas shell may be employed in a barrage, in 
the following ways:

(a) Accompanied by H. E., when used under favorable 
weather conditions, gas tends to cause confusion among the 
enemy. About 25% of gas shell (1 gun per battery) should be 
used. While no danger to our own troops will occur from the 
use of tnis small percentage of gas shell, it will serve to deceive 
the enemy, causing him to wear his mask, and iu this way hin­
der his activity. With a four m.p.h. wind, men can follow 
within one minute.

(b) May be used in “back” barrages, during an attack, to 
place cneiny reserves and reinforcing troops at a disadvantage, 
by compelling them to wear masks. This is highly destructive 
to morale.

31. Formations for Counter-Attack. After an infantry ob­
jective has been reached, a gas attack will cause casualties, con­
fusion and delay, among enemy troops intended for use in 
counter-attacks.

SMOKE.
32. Screens. Smoke screens have many times greatly aided 

in the execution of all sorts of operations, large and small, and 
it would seem that their use should be greatly extended. Smoke 
candles or grenades will always be used for the production of 
smoke, when their use is possible. Within the limit of their 
range trench inortars should he used. At greater distances 
artillery shell are a necessity. For all uses of smoke clouds, 
wind conditions must be carefuly studied.

33. Kinds of Smoke Shell. There are two varieties of smoke 
shell in our service: White Phosphorous (W. P.) shell, used 
only for screening purposes, and titanium tetrachloride (F. M.) 
shell, used only for ranging purposes. The W. P. shell are not 
intended for ranging, but they can be used for this purpose 
when the F. M. shell is not available, provided certain correc­
tions are made. (See paragraph 12). Vice versa, the F. M. shell 
are not intended for screening purposes, although they may be 
used as such, if W. P. shell are not available. The F. M. shell 
will not give as dense and durable a cloud of smoke or as great 
a screening effect as the same size W . P. shell, hence it will 
be necessary to increase the number of F. M. shell used and the 
rate of fire over the figures prescribed for establishing smoke 
screens with W. P, shell.
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34. Smokk May bo Used by the Artillery:
(1) To blind enemy observation posts, machine gun era- 

nlncenients, infantry or artillery, thereby screening-in infantry 
raids or other operations.

(2'y In order to draw fire and distract attention from an­
other operation.

(3) To define visibily the limits of nn attack or raid.
(4> As a fake gas attack, or to make the enemy think a 

real gas attack is more extended.
(5) In back areas to screen gun positions, etc.
(6> Occasionally for burning effect against enemy troops.

35. Considerations Affecting the Quantities of Smoke Shell 
Required to Form a Screen. The number of smoke shell re­
quired to form an effective screen depends upon the considera­
tions enumerated under the general discussion on “Smoke 
Screens” (See paragraph 32). In winds much over 20 miles 
»t*r hour it is practically impossible to form an opaque screen. 
The stronger the wind the further must be the source of the 
screen from the objective. Experiments have shown, however, 
that a screen can be formed even in a strong wind. The best 
wind for the use of artillery shell appears to be one having a 
velocity of about 14 m. p. h. (6 meters per second), and blowing 
across the object to be concealed.

100 yards per 10 feet per second of wind may be taken as a 
general guide as to the distance from the object at which artil­
lery ?moke shell should be placed. In hot weather particularly 
the smoke tends to rise from the ground, and there is, therefore, 
a greater tendency for gaps to form in the screen.

The effect of phosphorous shell of all kinds is cumulative, as 
the globules of phosporous continue to burn on the ground for 
15 to 20 minutes. As the cloud in the case of pho.* horous pro­
jectiles is at its thickest soon after the bursts, it will be main­
tained more evenly by adding small quantities at frequent 
intervals of time rather than by adding large quantities at 
greater intervals.

30. Number of Shell Requiredi No definite rules can be 
laid down as to the exact quantities of smoke shell required 
to form a screen, as the conditions will vary to a very large 
extent. However, as a general guide it may be taken that the 
following number of shell are required to form an adequate 
smoke screen under normal conditions:

75 mm. shell, 2 rounds per 10 Yds. per Minute.
4.7 in. shell, 2 rounds per 15 Yds. per Minute.
155 mm. shell, 2 rounds per 25 Yds. per Minute.
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37. The above figures apply to the establishment of the smoke 
screen which may thereafter be maintained by a reduced rate of 
fire, which should be controlled primarily by observing the 
behavior of the smoke screen. In general, it may be stated that 
one half the above rate of fire will effectively maintain a smoke 
screen after it is once established and under normal conditions. 
The following example is given for guidance:

4.7-inch Smoke Screen. The four guns of the battery were 
concentrated on a point 400 yards to the windward of the place 
where the commencement of the screen was required. The wind 
at the time was 40 ft. per second. The relation of the distance- 
400 yds. to the wind— 40 f. p. s. is worth noting. Battery fire, 
10 second intervals was used and the result was effective.

HANDLING AND STORAGE OF GAS SHELL.
General.

38. The chief source of danger in handling gas shell is leak 
age, which can alwaj’s be detected by the smell, or by the effect 
produced upon the eyes. All personnel handling these shell 
should carry gas masks.

The handling of shell under suspicion, and the rescue of any 
man effected by the fumes will he the duty of special detach­
ments which should he detailed and trained for this purpose. 
If a leak is suspected, it should be reported immediately and 
all men working in the vicinity should bring the respirator to 
the “ alert” position.

39. Leakin'] gas shell may be disposed of in two ways:
(a) By burying them. Shell snould be buiied sxi feet deep 

and covered with a layer of chloride of lime before filling in 
the earth. They should not be fired from Lhe gun. Spots where 
defective shell are buried should he indicated by sign posts 
driven into the ground and marked in an appropriate manner. 
Leaky shell can generally be delected by Lhe smell of the gas.

(b> By exploding them.

40. If there are large numbers of leaking shell, it is more 
satisfactory to explode them than to bury them, thus preventing 
the contamination of the area from a large number of buried 
shell. When gas projecitles are to he blown up, they should 
be collected in lots so as not ot exceed 100 lbs. of gas. Each lot 
should be exploded singly and another lot should not be ex­
ploded until the first gas cloud formed has disappeared. The 
gas cloud from one lot of this si/.e is dangerous up to 500 yards’ 
distance, and personnel within that distance to leeward should 
be warned. The procedure for exploding the gas projectiles is 
almost the same as that followed for exploding H. E. and shrap­
nel. The projectiles are piled in a narrow ditch about 6 feet
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deep. and au explosive or blasting charge is placed in the center 
the lot and connected up to the blasting louds or time fuse. 

The lot is then covered with sand bags or oilier material to keep 
the metal pieces from scattering. The lot is then exploded. 
Tlu-n when the gas cloud lias fairly well cleared, men wearing 
the respirators will fill in the holes, first covering with a layer 
0[ chluride of lime. Men working at destroying tlie blind gas 
projectiles should always wear the respirator from the moment 
they start to blast. Under no conditions should leaking shell be 
thrown into water. The necessity of careful handling of this 
sort of ammunition cannot be impressed too strongly. These 
instructions, however, are purely precautionary and are not 
intended to give the impression that Lhe handling of these shell 
is unduly dangerous.

TRANSPORT OF GAS SHELL.
41. Wagons containing gns shell, on arrival at depots, will 

be opened by a gas N. G. O. who will supervise the unloading 
and storage of shell. If the presence of a leaking shell is sus­
pected in any wagon, the matter must be reported at once to the 
officer in charge. Such a wagon will tnen be unloaded by a 
special detachment wearing the respirator in the alert position.

If possible, gas ammunition should be carried in trucks pro­
vided with shutters which should be left open. If closed trucks 
only are available, on arrival at the ammunition depot, or 
dump, the doors of both sides should be opened by a com­
petent person and no one should be allowed to enter lhe truck 
until it is ascertained whether or not any gas has leaked. If, 
of necessity, open trucks have to be used, no tarpaulins should 
be put on.

STORAGE OF GAS SHELL.
12. This ammunition should be stored in separate bays and 

should he ventilated as well as possible, compatible with the 
exclusion of rain. If stored under tarpaulins, arrangements 
should he made to give access of air to the stack. Gas shell 
should lie left in a cool place, as heat increases the internal 
pressure and the possibility of leaks.

Buildings on or about the line between the gas area of the 
ammunition depot and the direction of the wind, must not be 
occupied during a raid. A messenger wearing a box respirator 
should be sent off to r« use sleeping men in such buildings and 
to see that the buildings arc clear. If gas ammunition has been 
destroyed, it is forbidden to euter these buildings until they 
have been ventilated thoroughly, by men wearing respirators. 
All windows and doors of the building may be opened and wood 
fires burned in the center of the cellars. The building will be 
occupied only when declared safe by a gas officer or gas N. C. O.
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Inasmuch as the proportion of leaks tends to Increase wi1!i 
storage ammunition parks should supply batteries from the 
oldest lots on hand.

GAS SHELL DUMPS AT BATTERIES.
43. At battery positions, gas shell should he piled in small 

damps, the number in each being generally limited as follows:
The 75 mm............................................................100
The 4.7 in.......................................................... 50
The 155 mm............................................................ 25

Dumps should preferably he located to the leeward of bat­
tery positions, according to the prevailing wind.

If a direct hit occurs on a dump of gas shell, respirators will 
be put on immediately and without waiting for orders, and if 
possible a move will be made to the windward. All personnel 
of a battery will he kept constantly informed of the direction 
of the wind. (Flag, wind-vanes, etc.)

“ Dud” gas shell, or gas shell debris, must not he touched 
until examined by a gas N. C. O. who will attend to the proper 
disposal of the same.

SPECIAL PRECAUTIONS RELATIVE TO MUSTARD GAS SHELL.
44. Mustard gas shell which show traces of leakage should 

he handled only by men who are protected with respirators 
and special gloves. Men detailed for such work should like­
wise he equipped with protective clothing (If obtainable), when­
ever there is n possibility of the projectiles coming in contact 
with the clothes.

As soon as the shell arc received, they should be examined. 
Any indication of leakage at the gaine joint is a danger sign. 
(Masks and gloves should be worn.)

Whenever possible, cases containing the shell should he stored 
in small piles in the open air.

Near nil such piles, a heap of earth and a supply of chloride 
of lime should he provided for covering any shell that may be 
burst by enemy fire. All storage depots should he supplied with 
shovels, and with chloride of lime in air-tight containers.

If an ammunition dump is reached by enemy fire, all person­
nel should move off to the windward and all men within 200 
meters to the leeward should be warned. Broken shell should 
he covered with a layer of chloride of lime on top of which 6 
inches of earth should be spread. During this work, masks 
and protective gloves should be worn.

Undamaged shell of a small dump strnck by a direct hit will 
not be set apart for future use, but will be buried with the 
fragments of the damaged shell In a hole six feet deep and 
covered with a Inver of chloride of lime hefnre filling in.
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CHEMICAL ARTILLERY AMMUNITION.
45. The following is a brief description of the chemical am­

munition which may be used by our troops. It includes not 
onlv chemical shell of American manufacture but also French 
shell which may be used by our troops. It does not include a 
discussion of artillery ammunition in general which has been 
fully covered in “Notes on Artillery Ammunition” , issued by the 
Office of the Chief Ordnance Officer, A. E. F.

In our service, chemical shell include the following classes: 
Gas.
Smoke.
Incendiary.

GAS SHELL.
4fi. A description of the gases which have been approved 

for use in our artillery shell is given hereinafter. A thorough 
k n ow led ge  of the gases, their properties arid effects, is neces­
sary. Gases may be divided into three clnsess, as follows: 

Non-Persistent.
Semi-Persistent.
Persistent.

47. The following table shows our gases, divided according 
to this classification, and their principal characteristics:

CLASS
NAME OK GAS 
IN OTtliKR OK 
PEltSISTENCY

FOILING
POINT

P8YSIOLOGICAI.
ACTION

I Non-Persistent . D.A.)
C.O.) +  8° C.

Lethal nml 
Sternutatory

o Seml-Perslstont..........
'■'i

P.G.) ss 
N.O.) x 
P.S.)

—

4- 112° C
Penetrative and 
Suffocant

3
1

Persistent................ .... ' C A.)
| II. S.) +  217' C.

Lachrymal, >ry amt 
Vndrnnt

x. N. C. is a mixture of 80% P. S. and 20% K. J. The 
active principle of this mixture is P. S.: the K. .T. acting mere­
ly to stabilize the P. S. and help penetrate the mask.

xx. F.G. is a mixture of 75% P. S. and 25% C. G. As with 
N. C. the active ingredient is P. S.— the purpose of the C. G. 
being to stabp:?e the P. S. and to add to its toxicity.

Non-Persistent Gases,
48. It will be noted that the only non-persistent gas which 

we arc using, (C. G.)* is lethal and boils at + 8°C. t46°F.L In 
general, the non-persistent gases all have these aume charac-

• «ti A 1' not n true (?as. It Is a solid substance him! Its action Is ver> 
different from that of the liquids. Upon the bursting of this shell the D. A. 
,B expelled from thnf of a highly pulverized cloud of dust. These fit), 
particles remain In suspension In rite air and tlie particles- pass through the 
litBfrtr.)
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teristics. They ore all lethal and boll below -t-2Q°C. (685F.). 
i. e., below normal atmospheric summer temperature. For this 
reason these gases change from liuids to gases without the aid 
of any artificial agency. When the shell is hurst the liquid at 
once gasifies. Hence, the smallest bursting charge that will 
effectively open the shell is used. However, the bursting charge 
must be of suUlcient strength not only to burst the shell, but 
also to check, to a large extent, the forward velocity of tile 
base portion of the shell. Otherwise a considerable portion of 
the liquid will be cupped in the base portion of the shell and 
buried in the ground or carried by rlchochet beyond the point 
of burst.

In the employment of lethal gases, the main object is to pro­
duce a cloud of the highest possible initial concentration which 
will drift down wind and completely envelop the object at­
tacked. Such a cloud should consist of a highly concentrated 
nucleus when liberated from the shell. This will drift down 
wind and expand by lateral rather than upward enlargement. 
The formation of such a cloud requires: First, complete vap­
orization at the moment of liberation: and Second, a bursting 
charge which will completely shatter the shell, but which is 
not so strong as to give undue dissipation oT the liquid con­
tents, particularly in an upward direction.

Tt is essential that the bursting charge should break the shell 
completely into small fragments. The more rapid and com­
plete tile break-up. the more concentrated is the cloud. More­
over, the loss of heat due to the sudden vaporization adds den­
sity to the cloud nucleus formed.

Semi-Persistent Gases.
49. The semi-persistent gases boil between +20°C. and 

f-20ft°C., i. e., above normal atmospheric temperature. With 
these gases to obtain a cloud nucleus of grealest possible con­
centration it is necessary- to expel Hie liquid contents in a high 
slate of atomization. This results in the most rapid vaporiza­
tion with the least possible disturbance of the cloud. To secure 
this effect, the bursting charge should he of high power to in­
sure maximum atomization, and yet not so high as to destroy 
the gas by dissociation. *The object is to ensure that the liquid 
is converted into a cloud with least possible disturbance. This 
requires n more powerful bursting charge than the non-persist­
ent gases and a shell of greater resistance, so that the liquid 
may be released under maximum pressure.

Persistent Gases.
50. Tn the case of persistent gases, boiling above i-200°r. 

the object sought is quite different. Here, the cloud should he re­
duced t.o the minimum, and the area sprayed by the liquid con 
tents of the shell Increased tn n maximum. This requires a
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large bursting charge of relatively high capacity hut of slower 
action than the charge for the semi-persistent gases, and at 
the same time, a shell of relatively less strength than that re­
quired for complete atomizntion, hut of sufficient resistance to 
give the maximum amount of coarse spray that will reach the 
ground as such. The charge which sprays the greatest area of 
ground and gives the minimum cloud Is the one of maximum 
effectiveness. Due to their high boiling points, the persistent gases 
ure relatively slow in their action, and hence prompt efTecls 
cannot be obtained unless the vaporization of the gas is secured 
by some artificial means. Such a means Is n bursting charge 
developing high temperature and pressure, both of these con­
ditions accelerating vaporization, the temperature acting di­
rectly and the pressure through increased pulverization. Con­
sequently, if it is desired to obtain quick effect from persistent 
gases such ns H. S.. the shell should he loaded with a super­
charge of high explosive, hut it must be remembered that hy 
so doing the gain in activity of the gas is obtained at the ex­
pense of greatly reducing its persistency. Another advantage 
in providing H. S. shell with a super-charge of high explosive 
is that they detonate with the noise and the shock of a true 
H. E. shell and thus disguise the fact that they are gas shell. 
Recent developments in the use of TI. S. have indicated that a 
portion, at least, of these shell should he provided with a super­
charge of high explosive to accelerate their action. If H. S. 
shell having a super-charge of high explosive are used they will 
be stencilled with some distinguishing mark to indicate the fact 
that the bursting charge is above normal.

CONSTRUCTION OF GAS SHELL.
51. Tn general gas shell are similar to high explosive shell. 

In fact, the majority of gas shell in use at the present time are 
converted H. E. shell. While the principles involved In the de­
sign of gas shell are radically different from those affecting 
H. E. shell, it has been considered desirable to simplify the 
manufacturing program hy converting H. E. shell Into gas shell. 
As the proportion of gas shell to II. F. shell increases, it be­
comes more and more important for gas shell to he specially 
designed.

52. Gas shell consist of the shell body, which contains the 
gas. the gaine tube (adapter and booster casing!, which screws 
into the nose of the shell and contains the bursting charge: 
and the bursting charge which consists of a small quantity of 
high explosive sufficient to open the shell, and, in some cases, 
to atomize the liquid contents. Since most of the gases used 
enter the shell, as liquids, they expand as liquids when heated, 
and It is, therefore, necessary to leave a space for this expan­
sion and only parliallv fill the shell. The void amounts to 
from 6% to 1 1 % of the total capacity of the shell; depending
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upon the coefficient of expansion and the vapor pressure of 
the gas and the pressure which the joint between the shell and 
gaine tube will withstand.

53. There are various methods of making these joints gas 
tight:

(a) The general method employed by the British to pre­
vent leakage of gas into the gaine tube, is to make the adapter 
and gaine tube of one piece, so that there is no joint through 
which gas may leak into the gaine tube. To prevent the gas 
from leaking through the joint between the adapter and the 
shell body, the Briitsh paint the threads with cement, screw 
the adapter in, and then “spin” over the exterior of the joint 
between the adapter and shell. This joint is made before the 
shell is filled and a test pressure of 100 lbs. per square inch 
is applied to the shell, through the filling hole in the side of 
the shell to test the integrity of the joint. The shell is then 
filled and the filling hole plugged up with a small tapered iron 
plug.

(b) The French use, in some cases, a one-piece adapter 
and gaine tube. In other cases, however, the gaine tube is 
threaded into the adapter. The following is quoted from a 
French document and shows the method of closing joint be­
tween the adapter and shell body:

“To close this, we put in the first place between the bottom 
part of the head of the gaine and the machined shell, around 
the eye of the projectile, a pliable ring of lead tubing with a 
core of asbestos; in seating the gaine into the eye of the pro­
jectile, this ring is compressed and forms a dam between the 
head of the gaine and the throat of the eye of the shell. Fur­
thermore, the threads are painted with a cement which is not 
attacked by the charging liquid and which in addition to stop­
ping leakage adds to the solidity of the union of the two 
parts............... ”

(c) In our present American models of gas shell the gaine 
tube is welded to the adapter, though it is probable that, for 
certain gases at least, this method will he abondoned for a 
one-piece adapter and gaine tube. The joint between the ad­
apter and the shell body is made gas tight by means of a 
tapered or pipe thread. The adapter and gaine tube are screwed 
into the shell until the tapered threads bind tightly and pro­
duce a gas tight joint. To facilitate assembling, the threads on 
the adapter are lubricated with oil. hut no cement is used; de­
pendence for gas tightness Is placed entirely upon the metal 
to metal contact between the threads.

64. Of the three methods mentioned above, that employed by 
the British is probably the most satisfactory, and the method 
of side filling has the additional advantage of permitting the
testing of the joint before filling.
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55. For certain gases, notably those containing bromine 
compounds, which have a corrosive action npon steel, it is nee- 
essary that the shell have a lining of glass or lead; and the 
gaine tube, a coating of enamel; iu order to protect the metal 
from the action of the gas.

TYPES OF AMERICAN SHELL.
56. It is intended to provide American chemical artillery 

shell in the following calibers:
76 mm. Gun 
4.7" Gun 
155 mm. Gun 
155 mm. How.
5" S. C. Gun 
6"  S. C. Gun 
8"  S. C. Gun 
8"  How.
9.2" How.
240 mm. How.

MARKINGS FOR AMERICAN SHELL.
57. American chemical artillery shell will be marked with 

colored bands to denote the different types of gases, as fol­
lows, (See Appendix, Fig. 3):

u. s .
Symbol

U. S. Markings *£" Bauds! 
nroutid Shell us Follows |

U.S. | 
Symbol

U. S. Markings 1 /u  

uround Shell as
"  Bauds
Follows

D.A. \ *  1 White R.A. | 1 Red
c . n . 2 White J C.A. 2 Red
P.G. 1 White, 1 Tied. 1 White | H.8. 8 Red
r.s . 1 White, 1 Red W.P. 1 Yellow
N.C. '1 White. 1 Red. 1 Yellow I F.M. 2 Yellow

Bed Bands denote persistency.
White Bands denote non-persistency and lethal action.
Yellow Bands denote smoke.
Purple Bands denote incendiary.

The number of bands indicates the relative strength of the 
property indicated. Thus, three red hands denote a gas more 
persistent than one red hand, and three white hands indicate 
a gas where lethal action is greater than one marked with only 
one white band.

The body of the shell is painted gray. The words “ Special 
Gas” or “Special Smoke,” as the case may be, are stenciled 
lengthwise of the shell in black block letters 5 /8 " high.

Incendiary shell are painted gray, with the word “Special In­
cendiary” stencilled lengthwise in black block letters 5 /8 " high, 
but with no distinguishing bands.



AMERICAN SHELL FILLING

The following are the amounts of each kind of chemicalflllin g  contained in the different calibers.

Approxlma te 
weight of 

projectile less 
fuse nml the H.8. | C.G.

tft»e Approximate Weight of sEST Filling 
Has Smoke

Time Calibers Murk filling in pounds Lbs. | Lb*. Lba.
Field |

Gun......... 75 nun. 11 10.27 1.35 * 1.82 1.74
Gtm......... •1.7" 1! 37.40 4.39 4.27 r..«2
now........ 155 mm. II 80.80 11.80 11.00“" 14.50
a  «n......... 155 tutu. VII 78.45 11.30 11.00 14.50
Gnu......... 5" VI 12.84 0.38
Gun......... IS" 111 74.09 lu. 00
How........ 8" 111 160.75 22.45 22.01 28.00Gun......... 8" III 100.70 22.45
How.. . . 0.2 • 252.115 29.45 28.60 87.80
How........ 210 mm. ♦ 303.50 87.50 80.51 48.20

These volumes are Fltimi on the II.E. shell.

Note.—Of flit fillings given In the above lnble It should be noted: N.O. Is the same as P.S. except that It contolus a atabtllxer 
(K.J.), n.A. and O.A. shell are both lachrymatory and can be OfiOtl lull relmugcubly. except that C A. is several times more effective 
than n .A .

F.M. and W.P. shell are both snmko shell. F.M. Is a liquid and r M. shell arc therefore primarily intended for ranging gas 
shell. W.P. Is a solid am! prodoeea n d-nse aud more persistent smoke than F.M.. hence W.P. shell should be used primarily for 'mob' 
barrages ami screens
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With fixed ammunition (75 mm. and 4.7"), chemical shell 
are also marked on the base of the cartridge case by a black 
band 3 /8 " wide and the words ' Special Gas.” “Special Smoke,” 
or “ Incendiary,” in 1 /4 " letters.

The boxes in which chemical shell nre packed nre marked 
on each end with distinguishing bands and words used on the 
shell in addition to markings common to all artillery shell.

WEIGHTS OF AMERICAN CHEMICAL SHELL.
58. For the present, the system of weighing and marking

of chemical shell will follow the general scheme employed 
with H.E. artillery shell, i.e., each caliber of shel l  will be di­
vided into a number of different weight lots and marked on 
the 75 mm. by crosses just above the rotating band, on the 
4.7" by squares just below the bourelet ,and for calibers larger 
than 4.7", by squares on the ogive. In addition, for calibers 
greater than 4.7" the mean weight of Lhc* Tot will be stencilled 
on the shell, on 6" shell just above the driving band and on 
other calibers on the ogive. ,

/  This system will probably be changed so that chemical shell\  
^ w ill  be of one weight only for each caliber. /

59. The method of indicating the weight lots under the 
present system is shown in the following table:

" '  [ From To _ ■ - " -T h eigh t

Cal 1b™ Lbs. O*. Lbs. ii*. Weight Marks Sten*4l

10 11 11 0 Ii
11 0 11 5 *1-

75 mm. 11 3 11 11 +  *F
11 11 12 0 +  +  +
u 0 12 5 +  +  +  +
43 0 43 11 □

-1.7" S1«'I1 43 11 44 0 C D
44 5 45 1 m o

| 40
5 Inrh. 50

11 50 « n 50.10
8 51 5 i. n n 50.00

1 51 5 52 2 □ □ □ 51.70

80 M ] 88 4 1 □ 87.30
0 Itirh. 88 4 1 80 1(1 • c m  1 88.94

80 10 « i n c o 00.84

01 3 92 8 c m 41 K 700
02 5 1 OS "  I n r i n +2 K 200

155 mm. 03 0 04 8 □ c o n 12 K 700
04 R 05 10 □ L O U J  

1 r r n n r r

43 K 200
05 m  , ‘j 00 12 43 K 700

192 i 103 □ 104.*58
8 Inch. 103 0 108 11 1 C O 107.88wL 108 11 102

J L J □ L J D *01.20
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FRENCH CHEMICAL SHELL
60. The only French chemical shell to be used by our serv­

ice arc the 75 mm. gun. the 155 mm. gun and howitzer, and the 
240 mm. howitzer. The 240 mm. howitzer gas shell is still in 
process of development.

WEIGHTS OF FRENCH CHEMICAL SHELL.
61. The general weight classification of the 75 mm. and 155 

mm. shell is the same as the U. S. classification.

MAKING OF FRENCH CHEMICAL SHELL.
62. The system Of marking and the weight, nature, and ac­

tion of the filling of the French chemical shell which may come 
into the hands of our troops ore shown under description of 
shell. Mixtures No. 4 and 4B arc not authorized for use in 
our sendee.

SMOKE SHELL.
63. In addition to the use of smoke shell for smoke bar­

rages, these shell will be used in our sendee for ranging gas 
shell.

Gas shell of the French, British, and Germans all have visible 
hursts, due to the presence of a smoke producing mixture in 
the shell. The French mix a “ fumig£ne*\ or smoke producing 
compound, with the chemical filling. The British Incorporate 
the smoke producing material with the bursting charge. The 
Germans produce a visible burst by use of a very large bursting 
charge. All of these methods reduce the efficiency of the shell 
and also have the disadvantage of producing a visible gas clouil 
whose limits are readily discernable by the enemy.

AH smoke producing compounds will be omitted from Ameri­
can gas shell and the bursts will, therefore, he practically in­
visible. For ranging, therefore, it is necessary to have smoke 
shell of the same weight and ballistic characteristics as the gas 
shell. Smoke shell will first be fired until the correct range has 
been ascertained, and then the fire for effect will be continued 
with gas shell having invisible hursts.

64. By far the best smoke producing material for smoke 
barrages and curtains is white phosphorous, and this is used 
in all smoke shell intended for barrage purposes. These shell 
are known as W . P. shell and are marked witn one yellow band. 
However, since phosphorous is a solid material, the W. P. shell 
is not accurate for ranging purposes, since shell filled with 
litfuids (as all our gas shells are) have different ballistic char­
acteristics and therefore different ranges from solid filled shell. 
For this reason it is necessary that smoke shell for ranging 
purposes be liquid filled. The best liquid smoke producing 
inn ferial is F. M. which has been adopted for our smoke ranging 
shell.
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65. While the W. I\ shell is nol ini ended for ranging, it can
se when the F. M. shell are unavailable.

•age purposes although it may be so used, 
ii **. *• ontii Al<; uUi available. The F. M. shell will not give 
as dense and durable a cloud of smoke or as great a screening 
effect as the same size W. P. shell, hence it is necessary to in­
crease the number of shell used and the rate of fire, over the 
figures prescribed for smoke screens with \V. P. shell. The 
exact amount of shell and rate of fire can best be determined 
by observation of the smoke screen during its establishment 
and maintenance.

corrections are made. The F. M. shell
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8HELL PROPERTIES CHARGE I X FILLING PRIMER MARKINGS NOTES E F F IC IE N C Y

r
T5 mm.

No. 2. Incendiary.

Carbuti disul­
phide White 
Phosphorous 
Cyl. of Incen- 320 cr.

(.‘nine Model 1897­
1014. Soldered Joint 
Percussion fuse 24/

Green Ogive. Red 
hotly. No. 2 on top 
of ogive and also

Body of ahull 
explosive.

diary in ef-lTu-
inM.

31-' 14. on hoi tom.

70 umi. 
No. 3. Incendiary.

White Phos­
phorous Neutral 
Liquid.

•180 gr». 
240 cc.

Galne Model 1807­
1014. Soldered Joiut. 
Percussion fuse 24/ 
31-M4.

Green Ogive. Red 
body. No. 3 eit 
top and bottom.

Body of shell
explosive.

70 mm. 
No. 4. Toxic.

Vlneunnlte 
Guater- 
ntilro <V4>

478 grs.
Caine Model 1807­
1011. Soldered Joint. 
Percussion fuse 24 
:u-'14.

Green. 2 w h i t e  
rings. No. 4 cm 
top anti bottom.

Explosive f u s e  
hole fitted with 
washer of plas­
tic metal.

Immediately after 
format lou explosion 
cloud Is. fatal but 
dilution quickly d> 
crease* I t s  »tli 
clency.

75 mm, 
No. 4B.

Violent
PolrtOlt.

,> 4

Mur-He

'  1 
7.(145 
3 grp.

1807-1014 Md!. 
Relay galue 24 /8 1 
percussion '14 Mill.

2 White Banda. 
«1P» on ogive, bo ho 
mid Hbell case.

Immediately after 
formation explosion 
cloud Is fatal; un­
der certain condi­
tions It may have n 
Intent action.

70 mm, 
No. H. Toxic. foiiettgltp. 2 /3  

Opaelte, 1/3 T14 grs.

Quine Model 1007­
1914. S o l d e r *  rl 
Joints. Percussion 
fuse 24 /  31, 'I I 
Mdl.

Green. 1 White 
Ring. No. 5 on top 
•md bottom.

Explosive f it n *• 
hole fitted will* 
washer of plas­
tic inctnl.

Immediate or de­
layed fatal accord 
log to concentre 
tlon.

70 mm. 
No. 7.

Lachrymatory,
Toxic.

--------------r---------
Atiulnlte. 3/4 ^  
Opt cl to, 1/4

, •
71*2 p -

Qaine Model 1H'»7 
1914. S o l d e r e d  
Joints. Percussion 
fuse 24 /  31, *M 
Mdl.

Green, 1 Orange- 
yellow ring. No. 7 
un top and bottom.

In prepa ration 0 hours.

70 mm.
No. 9.

Lachrymatory,
Toxic.

Mnrtonlte
Opaclte

v i  "*■ -

507 urs. 
00 grn.

Galon Model 15*07- 
10U. S o l d e r e d  
Joints. Percussion 
fuse 2 4 / 3 1 ,  ’ l l
Mdl.

Green, 1 Orangp- 
yH low ring. No. 9 
on top nud bottom

In preparation 2 days.

70 mm.
No. 20.

Vesicant.
Tuxlc.

Yp*rlte with T.
Solvent. C. Sol­
vent.

000 grams, 
or

50 S urn top

1897-M4 Mdl. Re­
lay Caine - 24/31. 
P er. Fuse. M 1 Mdl

2 Orange Yellow, 
1 hi mis. «2M». J

)

15 d a y s



te  .... 1  i70 mm.
No. 21.

Very violent 
iacliryniator. 
Irritates upper 
respiratory 
tracts.

C am ite. IS.
H W vi 085 gr*.

U7-M1 Mill. Attain i 
eied Gain® without l 
extension ’ 14 Model! 
24/31. I. Percus­
sion Fuse.

1 Orange Yellow \ 
Band. «21».

1

:

5 i\wi»

155 turn. 
F. A.
No. 4.

Toxic. Ylncennlte.
ijunternalre.

2 Kgs. 
850

Caine 40. Cnrtrldg*-
147 mm. Wedging 
ring 24/30 Percus­
sion fuse. 24/31 
IA.

I
Green Bmly. 2| 
White Rlnga. No,
4 on top of ogive.

rnst !.tecl shell, I 
model *14 tufiel
hole -10. modi 1 
tied fu i plnati'
metal d ig ,

Immediately after 
formation, explosion 
Is fatal Imt dilu­
tion (lotekiy de­
crease its effleisncv.

1.V5 uiiu. 
F. A. 
No. 5.

Toxic. Oollonglte. ’- / 8 .  
Opadte, 1/5.

■4 Kgs-.
::o o

fialno 40, Cartridge 
147 mm. Wedging 
rim: 24/31 Percna-
sluii fnao. 24/31 
IA.

Green body, 1 white 
ring. No. 3 on top 
ogive.

Same ns 75 mm. 
above.

i&r> uiui. 
b\ A. 
No. 7.

I.nrhrytuatory
Toxic.

Atpilultc. 5 /1 .  
Upucite, 1/1.

i.aluc in , Cartridge 
147 mm. Wedge 
rlug 24/31. Per. 
fuse 24/31 IA.

Green body. 1 whin 
ring. No. 7. on top 
«.f the ogive.

Same as -1 and 
5.

0 hours.

155 nun. 
F. A.
No. 20.

Vesicant
Toxic,

Yperite with T. 
or (Solvent G.)

3420 grs 
342U gj?

1807-1014 Mill. Re­
lay gnltie 24 /  31 
percussion f n s e . 
1014 Model.

2 Orange Yellow 
hands. *20* ou 
top of ogive.

15 days.

155 mm. 
F. A.
No. 21.

Lachrymatory 
Irritates upper 
respiratory 
tracts.

Camlto, 13. 
AQBinltc, 100.

3075 gr.«.

1805 Model Cyl, 
lo-galne but wild- 
out extension for 
s m o k e  producer. 
Primed a>- tbe No. 
4.

1 Orange Yellow 
Band, «21* on top 
of the ogive.

15 days

155 mm.
F. A. Type 
Naud.

Incendiary.

Carbon disul­
phide uml Tar, 
phosphorous 1 
Kg. Cyl. of 
incendiary 
matter.

060 cc. 
650 cc. 

07 cc.

Galne system; fuse 
22/31 1.

Green body, Red 
Head, and black 
ring.

Provisional
Charge.

155 mm. 
Steel)

Type Kami.
Inctmd la ry.

Carbon distil- 
pblde and Tar. 
White l’bos- 

jpborous. Cyl. of 
1 Incendiary.

1520 cc.
3 Kirs. 800. 
,'t Kgs. 100.

Gnlne 40, Wedge 
Ring and fuse 2-J / 
31 I. or 1. A.
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<»*>. W liilc* the above remarks concerning tlie presence «»t 
smoke producing substances in our own and French and British* 
gas shell are generally true, there are exceptions as follows:

(1) The French gas shell No. 20 (Yperite or II .S.) marked 
with two orange-yellow bands and No. 21 (Camite or C. A.) 
marked with one orange-yellow band, contain no ftunigen, and 
lienee some smoke producing shell must be used for ranging.

(2) In American shell N. C. (1 white, 1 red and 1 yellow 
band) has 20% lv. J. in it to stabilize the P. S. K. ,1. is a smoke 
producer. Therefore, N. C. shell give a visible cloud on burst 
and require no ranging shell. In fact N. C. shell can them­
selves be used as ranging shell.

67. In the case of the French 75 mm. No. 20 and No. 21 
shell, their practice is to pack one No. 5 shell (C.(i. —}— K.J.) with 8 
No. 20 or No. 21 shell, in a box which holds 9 shell. The No.
5 shell, so used, is marked on the body of the shell with a red 
star and on the shell case with a green star and is employed as 
a ranging shell for the No. 20 and No. 21 shell.

In the larger caliber French shell, the box containing only 
one or two shell, no attempt is made to pack smoke containing 
shell with the gas shell, but efforts are made to forwTard with 
every nine boxes of gas shell a box of smoke shell, so that 
constant ratio of the two will be maintained in supply.

At the present time our 75 nun. gas shell are being assembled 
in France, and since no smoke shell have arrived from the 
States, and our boxes also hold 9 shell, we have followed 
French practice; and our gas shell will be packed 8 in a box 
with one N. C. shell to be used for ranging the other gas shell. 
The box will be marked around its middle with the character­
istic color stripes of Lhe gas shell contained therein. The N. C. 
shell to be used for ranging, can he distinguished by its char­
acteristic bands (1 white, 1 red. I yellow). In this connection, 
it should be pointed out that ine ratio of 1 smoke-containing 
shell to 8 gas shell is much higher than necessary for purely 
ranging purposes. It is probable that 5% smoke shell will 
prove sufficient for registration and to maintain lire direction 
and control, so that there will, sooner or later, be an accumula­
tion of N. C. shell at each battery firing gas shell. N. C. shell 
so accumulated should he fired by themselves for effect under 
circumstances and conditions prescribed for this gas.

68. When used for ranging other gas shell, no more N. C. 
shell should be fired than is absolutely necessary to effect regis­
tration and to maintain fire direction and control, for the rea­
son that continued firing of smoke-containing shell results in 
the building up of visible toxic cloud which the enemy may 
avoid by withdrawal beyond its limits. Furthermore, the sur­
prise element is largely lost by the visible burst of smoke-con-
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mining gas shell. The use of Inrge quantities of ranging shell 
(either F. M., W . P., or N. C.) during a gas shoot will largely 
neutralize the advantages of our gas shell.

69. American 4.7" gas shell are packed two in a box. No 
.smoke shell will he packed with the gas shell of this caliber. 
Instead, a box of 2 smoke shell will he forwarded with every 
p boxes of gas shell. This box will he marked with charac­
teristic color stripes of the smoke-producing shell.

Our larger caliber gas shell come packed one in a box and 
the same scheme as for the 4.7" will apply to these calibers.

Battery commanders should, from time to time, verify the 
fact that there are always on hand suflicient smoke-containing 
shell to amount to at least 5% of the gas shell on hand.

INCENDIARY SHELL.
70. No satisfactory American incendiary shell has been de­

veloped as yet./The French have three calibers of incendiary
- shell— 75 mm., 120 mm. and 155 mm. These are made from 

common H. E. shell by replacing a part of the explosive charge 
by a number of special incendiary cylinders, known as Incen­
diary Cylinder Ml. 1878. The Incendiary Cylinder Ml. 1878 con­
sists primarily of a bundle of slow action quick match, tied with 
nitrated string, and internally and externally primed with a 
small quantity of ordinary quick match. This bundle is en­
closed in a rectangle of cretonne cloth coated with an incendiary 
composition, and securely fastened with a heat-treated brass 
wire. The weight of the cylinder proper is 30 gr. and reaches 
15 p' when enclosed in a tar paper covering. On explosion of 
the projectile, the cylinder is ignited at both ends and projects 
10 to 15 cm. Are jets for a period of 10 to 20 seconds, at the 
expiration of which time it burns, torch-like, for 70 to 80 sec­
onds. Total combustion of the cylinder is, therefore, completed 
in approximately one and a half minutes. (See Fig, 4.)

FUSES.
71. The action of all percussion fuses is started by the flash 

produced by the contact of a firing pin with a special detonator 
called a primer. This primer is filled with a very sensitive 
mixture of fulminate of mercury and other ingredients. The. 
construction of all percussion fuses is such that the primer and 
the firing pin cannot come in contact until the shell is fired, 
and thej- are then kept a small distance apart until the shell 
or fuse touches the ground. Then the firing pin and the primer 
are brought in contact in one of the following ways:

(a) The firing pin may be attached to a movable plunger 
at the front end of the fuse and he forced hack into the fuse 
the instant the plunger comes in contact with the ground. This 
will cause the firing pin to hit the primer which is attached to 
the fuse body.
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Ad) The primer may be carried in a movable part inside 
the fuse. When the shell is checked hv striking the ground 
Ibe inerlia of this movable part carries it forward causing the 
primer to hit the firing pin.

It is evident that the action described in (a) will bring the 
needle in contact with the primer as soon as tile resistance of 
I lie ground is sufficient to overcome the inerlia of the plunger 
'nd force it into the fuse. It is. therefore, a quicker action than 

described in fb) which will take place only when the inertia 
of the shell itself has been overcome by the resistance of the 
ground.

72. Fuses having the action described in (a) are called 
“super-quick.” Only such fuses are suitable for chemical shell.

It is essential that a chemical shell should hurst above ground. 
A fuse whose action is not super-quick allows the shell either 
to bury itself, at least partially, or to ricochet before bursting. 
If the shell is even partially buried before bursting the ef­
fectiveness of a part of the contents of the shell is lost due to 
its soaking into the ground. If the shell ricochets before burst­
ing, the gas may be carried be}’ond Lhe target.

73. Even with super-quick fuses, a certain amount of the 
effectiveness of the chemical shell is lost owing to the fact 
that the shell hursts at the ogive which leaves the base and 
part of the body more or less unbroken, and acts ns a carrier 
for a certain portion of the liquid gases. If the angle of fall 
is low, the unbroken portion of the shell may ricochet and 
carry a portion of the gas past the target. If the angle of fall 
is great the unbroken portion will penetrate into the ground. 
♦ hereby sealing its open end and preventing lhe liquid therein 
from being liberated.

74. In order that n super-quick fuse may function, it must 
land on its point. If the angle of fall is small the ogive of the 
shell will hit the ground first, the shell may then ricochet be­
fore the point of the fuse can come in contact with the ground, 
:md the fuse will not function. For this reason, and for the 
reasons given in the preceding paragraph, chemical shell should 
I ? fired with reduced charges whenever possible. This should 
riot, however, be carried to the extreme of using vertical fire, 
as by so doing the dispersion is greatly increased and the un­
broken base and body of the shell will bury part of the con­
tents as explained in the preceding paragraph.

75. Owing the failure of super-quick fuses to function a' 
low angles, and the incrense in dispersion and decrease in rang • 
(caused by the great length of such fuses) when used with small 
calibers of shell, the French use short fuses, which nr  ̂ no! 
super-quick. In the 75 mm. It Is a question whether the in 
crease in dispersion is more desirable, than the loss of effec­
tiveness due to the comparatively slow action of the short 
fuses.
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76. For smoke shell, when used for smoke barrages, and for 
gases such as H. S„ it is sometimes highly desirable to have 
time fuses, allowing air bursts. With smoke shell air bursts 
permit the adjustment of the dimensions of the smoke cloud 
and thus greatly facilitate the establishment and control of 
effective smoke curtains. With vesicant gases, air bursts al­
low a greater and more efficient dispersion of the liquid con­
tents. A combination fuse, combining a time element and a 
super-quick percussion element is now being developed, so as 
to enable batteries to conduct gas or smoke shoots with both 
ground and air burst. An effective combination fuse will also 
greatly reduce the number of duds, since its double action will 
cause the shell to explode on contact if it fails on time and 
vice versa.

TYPES OF FUSES TO USE WITH CHEMICAL SHELL.
77. Drawings and descriptions of fuses which may be used 

with gas shell together with remarks as to their advantages 
and disadvantages follows:

FRENCH T. A. MODEL 1915, I. A. L. MODEL 1916 AND U. S.
MARK III FUSES.

(Fig. 5).
78. The general functioning and construction of these three 

fuses are similar, the 1. A. L. and the Mark III being successive 
modifications of the I. A. All arc super-quick fuses, functioning 
by means of a plunger in the front of the fuse being driven into 
contact with a fulminate of mercury primer.

Arming.— The firing plunger is prevented from coming in 
contact with the primer during transportation, and while the 
shell is in the bore of the gun, by means of two steel half col­
lars which engage with a shoulder on the firing plunger and 
prevent its movement to the rear. Two half collars are held 
in place by being wrapped with a brnss ribbon on the end of 
which is a third half collar. The ribbon being wound in a 
direction opposite to the rotation of Lhe gun, tends to tighten 
as long as there is rotational acceleration. When rotational ac­
celeration is over, centrifugal force throws the third half col­
lar out, and unwinds the ribbon, releasing the inner half col­
lars and freeing the firing plunger. The firing plunger is pre­
vented from being forced to the rear during flight bj* a shear 
wire.

Firing.— On impact the end of the plunger hits first and is 
driven into the body, shearing the shear pin, and impinging on 
the primer before the shell itself has touched the ground.

79. 7. A. (Instantaneous elongated). Model 7975.
In this fuse the lower detonator is made of compressed mel­

inite and is connected to the upper detonator by a length of 
detonating fuse.
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80. /. A. L. (Instantaneous Elongated Lefeore). Model 191H
This fuse Is the same ns the I. A. with the exception that the 

lower detonator is of fulminate and there is an empty flash tube 
between it and the upper detonator. To readily distinguish it 
from the I. A„ the I. A. L. is painted blue around the body just 
below the tinfoil cover.

81. U. S. Mark III.
This fuse is identical with the I. A. L.
A number, however, as shown in the illustration, will have 

a safety device added. This consists of a centrifugal bolt which 
blocks the passage connecting the upper and lower detonators 
until after “set back” is over and the projfftile is out of the 
gun. If, for any reason, the upper detonator fires prematurely, 
the flash will be prevented from reaching the lower detonator 
by means of the safety bolt. In a number of these fuses, as 
shown in the drawing, the firing plunger impinges directly on 
the upper denotator, thus doing away with the intermediate 
primer.

Safety.— The arming mechanism of these fuses is held in 
place by mchns of a gummed tape of oil cloth and a tinfoil 
cover.

The tinfoil cover and tape are easily removed before firing, 
hut care must be taken that in so doing, the brass ribbon and 
weights are not also removed. The cover should not be re­
moved until after the fuse has been screwed into the shell.

Never use a fuse which has no brass ribbon. Destroy it or 
scud it to the rear. If the brass ribbon becomes unwound do 
not attempt to rewind it. Destroy the fuse or send it to the 
rear, .

A fuse which is painted red on the end of the plunger and 
un the top of the tinfoil cover is wound for left hand rifling 
and should not be used in any of our guns.

82. Use. These fuses are the most satisfactory now in use 
for gas shell.

They can be used with all calibers.
At angles of fall of less than 10°, approximately, the ogive of 

the shell will hit before the point of the fuse can touch the 
ground, and the shell will probably ricochet before the fuse 
can function.

With 75 mm. shell the dispersion when using fuses is con­
siderably greater than with short fuses.
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FRENCH K. Y. MODEL 1917 FUSES.
(Fig. 6,)

83. This is a super-quick fuse and the following advantage.\ 
urc claimed for it over the I. A. L.: (1) It is safe, aud (2) its 
shape is such as to produce better ballistic elfects, and, there­
fore, less dispersion.

Action.— The firing pin and primer cannot come in contact 
until both have moved. On “set back,” the plunger moves to 
the rear until the head engages with the body of the fuse. It 
is then as far to the rear as possible, and it becomes neces­
sary for the primer to move forward to come in contact with 
the firing pin. The primer cannot move forward because the 
sleeve around the firing pin, at the bottom of which the primer 
is fastened, is engaged with the prongs of the upper half of the 
safety piece, which, in turn, is prevented from moving forward 
by engaging with the body of the fuse. On “set back,” the lower 
half of the safety piece moves to the rear, freeing the upper 
half and allowing the upper half to move to the rear, the prongs 
being forced out of tne groove in the primer sleeve. The upper 
half of the safety piece continues to “set back” until the prongs 
catch in the lower groove. The upper half of tile safety piece 
is th us farther down on the primer sleeve than before the gun 
was fired.

After “set back” is over, and the velocity of the projectile 
begins to diminish, the inertia of the parts free to move causes 
them to “creep” forward. The upper half of the safety piece 
returns to its original position, carrying the primer sleeve and 
primer with it. The primer has thus moved forward in the 
fuse. At the same time the firing plunger “creeps” forward 
to its original position.

On impact, the firing plunger is driven back to the position 
it had during the “set hack.” The primer, however, has moved 
forward, so that the firing pin now comes in contact with it.

Safety.— The cover over the head of the firing plunger is 
painted red, and should not be removed.

FRENCH I MODEL 1914 FUSE.
(Fig. 7)

84. This is a fuse used extensively by the French for 75 min. 
gas shell. The head of this use is usually painted red, though 
on certain models it is painted yellow.

It has not been adoped by our sendee as it is considered 
unsafe. The I Model 1914 Fuses is not to lie used.
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FRENCH SCHNEIDER MODEL 1916 FUSE.
(Fig. 81

85. This is a non-superquick fuse used hv the French for 
75 mm gas shell. It causes considerably less dispersion than 
the I. A. Ln hut it is not considered quick enough for gus shell.

Tt should not he used with gas shell of caliber greater than 
75 mm. and should not be used when any of the super-quick 
fuses are available.

The head of this fuse is painted white to indicate non-delay 
action.

Action.— For this fuse to function it is necessary for the 
primer pellet to move forward so that the primer comes in con­
tact with the firing pin.

On “set back” the ring A moves to the rear, bending up the 
flanges on the ring B so that both A and B are free to move back 
inside of the cylinder C. This movement compresses the spring 
D until the flangs of B catches on the prongs E of the cylinder 
C. When “set back” is over, the spring D forces A, R and C 
forward. The segments F are then free to move outwards by 
centrifugal force. When they have moved sufficiently the spring 
G pushes forward the guard H until the shoulder I of the 
guard H is in such a position as to prevent any return of the 
segments F into their original position. The primer pellet .? 
is now free to move forward on impact.
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MODIFIED BRITISH NO. 106 FUSE.
86. This is a fuse of the super-quick type and has only re- 

jjutly been adopted by us. It is Suitable for all calibers and 
anks next to the Mark III and l. A. L. fuses for chemical skill.

87. AMERICAN 75 MM. COMMON STEEL SHELL MARK II.
(Fig. 0.)

MARKING.

Wise* Oned
The Shell Is Painted Slate 
dray with tlie Following 

U," Bands Around the 
Body.

The Following Words 
Lengthwise on the Body.

Approx l
tUHlC

Weight
of 0*&es.
Pounds.

H.S. 3 lied Special Gas 1.36^
C. A. 2 Bed Special Ga* 1.46
11.A. 1 Red Special Gao 1.97

-  N.C. 1 White. 1 Red, 1 Yellow Special Gas 1.74-*-
O.G. 2 White Special Ghs 1.32^.
F.M. 2 Yellow Special Smoke 1.71
W.P. 1 Yellow Special Smoke 1.00

The bottom of the cartridge case is marked with a black band 
8 /8 " wide and the words “ Special Gas” , or “Special Smoke” .

The weights of the shell are the same as for II. E. shell and 
are marked as follows:

Lbs.
FROM

0*.
TO

Lbs. Ox.
Weight Mark Just 

Above Driving Bnnd
n't 11 11 d 1.
i i 0 It 5 ■h
11 ?v 1 1 * 1 A. -i.
n 11 12 0 +  +  +
12 0 12 G +  +  +  +

Immediately above the weight marks, and on the side of the 
shell opposite the words “Special Gas” are the letters 75-G.

The following fuses are authorized for use with these shell:
If. S. Mark III.
French I. A. L.. Model 1916.
French I. A., Model 1915.
These three fuses arc similar in general construction and 

action, and are here listed in order of preference.
Modified British No. 106 (when issued).
French R. Y.
French Schneider. Model 1916.
These last two fuses have not been adopted by our Service, 

hut may he encountered by troops who are supplied from French 
Dumps. The Schneider Model 1910 is to used only when 
other fuses are not available.

The French Model 1914 (red hendl is not to be used. It is  

unsafe.
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FRENCH 75 MM. STEEL SHELL MODEL, 1915.
(Fig. 10)

88. The following are the 75 mm. French chemical shell in 
common use:

(Jsc of Gas by Artillery

No. Filling ET. H. 
Symbol

Marking
The shell !h |>ainted green with 

the following distin­
guishing marks

Weight of Gas 
In Pounds 

Approximate

~2~ I timid in ry Incendiary Red Ogive, No. 2 on Ogive . . . .
3 Smoke W.P. Red Ogive. No. 3 on OglTC 1.00
n Collouglto C.O. 1 White band • round body No. 

5 on Ogive i.r.r.
7 Aqulntte N.O. 1 Orange Yellow band aronud 

body, No. 7 on Ogive 1.70
0 Martonltc B. A. 1 Orange Yellow band around 

body. No. 0 on Ogive 1.84
20 Yperite H.S. 2 Orange Yellow bands, No. 

20 on Ogive 1.83
21 Canittc* C.A. 1 Orange Yellow band No. 

21 on Ogive 1.52

On the ogive, immediately below the number of the mixture, 
are letters indicating its nature. With No, 20, “Yt” indicates 
Yperite dissolved in carhontetrachloride, and “Yc” indicates 
Yperite dissolved in monochlorbenzene.

Immediately below these letters, the date and place of fill­
ings are placed. “ Aub” for Aubervilliers, “Vis”  for Vincennes. 
“P.Ox” for Pont-de-Claix.

With the exception of No. 20 and No. 21, the above mix­
tures contain a percentage of opacite (stannic chloride) added 
to produce smoke.

The numbers of the mixtures are also placed on the base of 
the. cartridge case.

No. 4 mixture (Vincennite) and No. 4B, are not authorized 
for nsc.

The weight classification and weight marking of this shell 
are the same as the U. S. 75 mm.

The same fuses are to he used with this shell as with the 
IT. S. 75 mm.
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89. AMERICAN 4.7" COMMON STEEL SHELL. MARK II.
(Fig. 11.) .

•

SHELL IS PAINTED SLATE GRAY
WITH THE FOL- AND FOLLOW* APPROXIMATE

GASES USED LOWING 1/2”  BANDS INO WORDS WEIGHT OP
ABOUND THE LENGTHWISE GASES, LBS.

BODY ON TTTE BODY

H.8. 2 Ref! Special On* 4.38
C.A. 2 Rod Special Gas 4.44
B.A. 1 Bed Special Gas 6.3«
P.'S. 1 Red— 1 Whit* Special Gas 5.3
N.C. 1 He<1— 1 White— 1 Yellow Special Gfth 5.82
C.O. 2 White Special Gns 4.27
F.M. 2 Yellow Special Smoke 5.53
W.P. 1 Yellow Special Smoke 6.14

The bottom of the cartridge case is marked with a black 
band 3 /8 " wide and the words “ Special Gas.” “Special Smoke” 
or “ Incendiary.”

The weights of the shell are the same as for H. E. and are 
marked as follows:

1 ROM TO WEIGHT MARK JUST 
BELOW BOUBRELET

13 Lbs.
43 Lbg. 1
44 Lbf.

0 0*8. 
11 0*8. 

6 0*8.

43 Lbs.
44 Lbs.
45 Lbs.

11 Ors. 
6 Ors. 
1 0*8.

nntio n
The weight marks are Vi* squares with a center-punch mark 

in flit* center of each square.
Immediatelv above the driving band are stencilled the letters 

4.7 G.
The following fuses are authorized for use with this shell:
U. S. Mark III.
French I. A. L. Model 1916.
French I. A. Model 1915.
These three fuses are similar in general construction and 

action, and are here listed in order of preference.
Modified British No. 106 (when issued).
French R. Y. (This fuse is only to he used in case others nre 

not available.)
A 4.7" semi-steel shell Mark V has also been developed which 

differs from the steel shell only in that the net capacity is 
reduced from 92.4 cu. in. to 90.9 cu. in.
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90. AMERICAN 5-INCH COMMON STEEL SHELL MARK VI.
(Fig. 12.)

SHELL IS PAINTED SLATE GRAY —

ttisES OSEl> WITH THE FOL­
LOWING 1/2" BANDS 

AROUND BODY

AND FOLLOW­
ING WORDS 

LONGITUDINAL 
ON SHELL

APPROXIMATE
WEIGHT OF

GASES

u.s. 3 Red Special Gin 5.38
1 r.M. 2 Yellow Special Smoko 0.79

The weights of the shell are the same as for H. E. and the 
shells are marked as follows:

WEIGHTS STEN-
FROM TO WEIGHT MARKS C1LLED JT7ST ABOVE

Lbs. n*. Lbfl. Ok. ON OGIVE DRIVING BAND

40 11 60
1

6 n 50.10
50 * 51 6 | DD l 50.90
51 5 52 2 I □on 51.70

! I
The weight marks on the ogive are squares with a renter- 

punch mark in the center of each square.
.lust below the weight marks the ammunition lot number is 

stencilled in letters 1" high.
The weight stencils just above the driving hand are 1" letters, 

and just above them arc the letters 5-G.
The following fuses are authorized for use with this shell:
U. S. Mark III.
French I. A. L. Model 191(5.
French I. A. Model 1915.
These three fuses are similar in general construction and 

action, and arc here listed in order of preference.
Modified British No. 106 (when issued'.
French R. Y. (This fuse is to be used only in case others 

are not available).
A 5-inch semi-steel shell has also been developed which dif­

fers from tne steel shell only in reduced cnpacitj’.
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91. AMERICAN 6-INCH COMMON STEEL SHELL,
MARK III, FOR GUN.

(Fig. 13.)

GASES USED

SHELL IS PAINTED 8LATR QUAY
WITH THE FOL­LOWING 1/2" BANDS 
AROUND BODY

AND FOLLOW­
ING WORDS 

LENGTHWISE ON BODY

APPROXIMATE 
WEIGHT OF
GASES. LBS.

B . S .
F.M.

3 Red 
2 Yellow

Rpeclnl Ga«ets
' Spectnl Smoke

10.50
13.28

The weights of the shell are the same as for H. E. and the 
shells are marked as follows:

WEIGHT STENCIL
LBS. nzs LBS. OZS WEIOTTT MARKS JUST ABOVE

ON OGIVE DRIVING BAND

86 14 88 4
I

n 87.86
88 4 89 10 r a  i 88.94
8© 10 01 1 non 90.34

The weight marks on the ogive are % " squares with a prick 
punch mark in the center of each square.

Just helow the weight marks the ammunition lot number is 
stencilled in letters 1" high.

The weight stencils just above the driving band are 1" letters, 
and just above them arc the letters 6-(i.

The following fuses are authorized for use with this shell:
U. S. Mark III.
French I. A. L. Model 1916.
French I. A. Model 1915.
These three fuses are similar in general construction and 

action, and are here listed in order of preference.
Modified british No. 106 (when issued).
French R. Y. (This fnse is to be used only in case others 

are not available).
A 6-inch semi-steel shell has also been developed which dif­

fers from the steel shell only in reduced capacity.
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<12. AMERICAN 155 MM. COMMON STEEL SHELL. 
MARK II, FOR HOWITZER.

(Fig. 14.)

fiASBS

M lELL IS PAINTED SLATE GUAY
APPROXIMATE

WEIGHT OF 
OASES. LBS.

WITH THE FOL­
LOWING 1/2" BANDS 

AROUND BODY

AND FOLLOW­
ING WORDS 

LENGTHWISE 
ON BODY

n.s.
C.A.
B. A. 
P.S. 
IS’ .C.
C. G.
F.M.
W.l*.

a Ret!
2 Red 
1 lied

1 Red— 1 White 
1 Red— 1 White— 1 Yellow 

2 White 
2 Yellow 
I Yellow

Special Gas 
Special Gas 
Special Gas 
Special Guk 
Special Gus 
Special Gas 

Special Smoke 
Special Smoke

11.3 
12.IS 
10.41

14.5 ^  
11.0 
14.30 
l&.SG

The weights of the shell are the same as for H. E. and the 
shells are marked as follows:

FROM
Lbs. Oz.

TO
Lbn. Oz.

WEIGHT MARKS 
ON OGIVE

WEIGHTS STEN­
CILLED JUST ABOVE 

DRIVING BAND

91 3 92 5 : : u 41 K 700
92 5 93 G □ □ □ 42 K 20O
93 0 94 8 □ C E O 42 K 700
94 8 95 10 □ □ □ u u 43 K 200
or. 10 90 12 C C P U L U 43 K 200

The weight marks on the ogive are Vs" squares with a centcr- 
l>unch mark in the center of each square.

Just below the weight marks the ammunition lot number is 
stencilled in letters 1* high.

The weight stencils just above the driving band are in 1" 
letters, and just above them arc the letters 155 H.

The following fuses arc authorized for use with this shell:
U. S. Mark III.
French 1. A. L. Model 191fi. .
French I. A. Model 1915.
These three fuses are similar in general construction and 

action, and are here listed in order of preference.
Modified British No. 10G (when issued).
French R. Y. (This fuse is to be used only in case others 

are not available).
A 155 min. semi-steel shell has also been developed which dif­

fers from tne steel shell only in reduced capacity.
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93. FRENCH 155 MM. SEMI-STEEL SHELL.
MODEL 1915, FOR HOWITZER.

(Fig. 15.)
The following nre the 155 mm. howitzer French chemiciil 

shell in common use;

FILLING U. S. 
SYMBOL

MARKING
The Shell la Painted Green with 
the Following Pfotlnguislng Marks.

APPROX 
WT. Ol 

GAS. LBSNo. | Nnme |
Type
Nuud Ineendlorj Incendiary Red ogive— 1 black ring................ • •

r. Collongite O.O. 1 White band around body—
No. 5 on ogive.......................... 9.0

7 Aqninlte N.O. 1 Orange Yellow band around
body—No. 7 on ogive.............. 10.7

a Martonlre B. A. 1 Orange Yellow band around
body— No. 9 ou ogive.............. 7.46

•-!0 Y perlto H.S. 2 Orange Yellow bands—
No. 20 on ogive....................... 7.0

21 j Canute O.A. 1 Orange Yellow band—
. - J - .  - No. 21 on ogive....................... 8.83

On the ogive, immediately below the number of the mixture 
are letters indicating the nature of the mixture. With No. 20, 
“Yt” indicates Yperite dissolved in carboutetraehloride, and
“Yc” indicates Yperite dissolved in immochlorbenzene.

Immediately below these letters are indicated the date and 
place of filling: "Aub” for Auberviliiers, “Vis” for Vincennes, 
and “P.Cx” for Pont-de-Claix.

With the exception of No. 20 and No. 21, the above mixtures 
contain a percentage of Opacitc (stannic chloride) added to 
produce smoke.

The No. 4 (Viccnnite) and No. IB arc net authorized for use.
The weight classification and weight markings of this shell 

are the same as for the U. S. 155 mm. howitzer shell.
A limited number of the Model 1914 steel shell are filled with 

No. 4 and No. 5 mixtures. The steel shell has a greater capacity 
than the semi-steel and the markings of the two are similar.
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94. AMERICAN 155 MM. COMMON STEEL SHELL MARK Vll.
FOR GUN.

(Fig. 16)
This shell is the Mark II howitzer shell, modified for use in 

the 156 mm. gun. It has two driving bands.

GASES USED

SHELL IS PAINTED SLATE GRAY
APPROXIMATE 

WEIGHT OF 
GASES, LBS.

w it h  t h e  fol­
l o w in g  1 /2" BANDS 

AROUND BODY

AND FOLI.OW- 
| 1XG Wt OLDS 

LENGTHWISE 
ON BODY

U.S. 3 Red Special Gas 11.30
C.A. 2 Red Special Gnu 12.18
B.A. 1 Red Special Gas 10.41
p.s. 1 Red— 1 White Special Gas 13.00
N. o. 1 Red— 1 White—1 Yellow Special Gas 14.50
cm;. 2 White Special Gas- n.oo
F.M. 2 Yellow Special Smoke 14.30
W.P, 1 Yellow Special Smoke 15.85

The weights of the shell are the same ns for II. E. and the 
shells arc marked as follows:

FROM
Ot,. | Lbs. 02. WEIGUT MARKS 

ON OGIVE
WEIGHTS STEN­

CILLED JUST ABOVE 
DRIVING BAND

81 3 02 5 n n 41 K 700
02 r> 03 u n _ i  l 42 K 200
93 e 04 8 □ □ □ □ 42 K 700
04 8 90 10 □ □ □ □ □ 43 K 200
no 10 UO 12 □ c o c x n 43 K 700

The weight marks un Lhe ogive are W ' squares with a center- 
punch mark in the center of each square.

Just below tile weight marks the ammunition lot number is 
stencilled in letters 1" high.

The weight stencils, just above the driving band, are in 1" 
letters, and just above them are the letters 155 G.

The following fuses are authorized for use with this shell:
U. S. Mark III.
French I. A. L. Model 1916.
French L A. Model 1915.
These three fuses are similar in general construction and 

action, and are here listed in order of preference.
Modified British No. 106 (when issued).
French R. Y. (This fuse is to be used only in case others 

are not available),
A 155 mm. semi-steel shell has also been developed which dif­

fers from the steel shell only in reduced capacity.
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<W>. KPtBNCH 164 MM. SAMI-STEEL SHELL MODEL 1917.
FOR GUN.

(Fig. 17.)
This shell is the model 1915 howitzer shell modified for use 

in the 155 min. gun. It has two driving bands.
The following are the 155 mm. howitzer French chemical 

shell in common use:

FILLING L. S. 
SYMBOL

MARKING
The Shell la Fainted Green with 
the Following Dlatlngulalng Marka.

APPROX­
IMATE 
W’T. OF 

GAS, LBS.No. | Name
1 White band around body—

T» CollongltP 0.(1. No. 5 on ogive........................... 0.0
1 Orange yellow baud aroundmm1 Again! te N.C. body— No. 7 on ogive. . . . . . . . 10.7

On the ogive, immediately below the number of the mixture 
ore letters indicating the nature of the mixture.

Immediately below these letters are indicated the date and 
place of filling “Aub” for Aubervilliers, “Vis” for Vincennes, and 
“P.Cx” for Pont-de-Claix.

On the body are the letters G.P. in white, indicating that it 
is a gun shell.

The above mixtures contain a percentage of Opacite (stannic 
chloride) added to produce smoke.

The No. 4 mixture (Vincennite) and No. 413 are not authorized 
for use.

The weight classifications and weight markings of this shell 
are the same as for the U. S. 155 mm. gun shell.

The same fuses are to be used with this shell as with the 
U. S. 155 mm. gun shell.

A limited number of the Model 1915 steel shell are filled 
with No. 4 and No. 5 mixtures. The steel shell has a greater 
capacity than the semi-steel shell. The markings of the two 
are similar.
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96. AMERICAN 8-INCH COMMON STEEL SHELL MARK III.
(Fig. 18.)

The same shell is used for both howitzer and gun. 
Fillings for Howitzer Shell.

GASES USED

SHELL IS PAINTED SLATE GRAY
APPROXIMATE 

WEIGHT OF 
OASES. LBS.

WITH THE FOL­
LOWING 1 /2" RANDS 

ABOUND BODY

AND FOLLOW­
ING WORDS 

LENGTHWISE 
ON BODY

H.S. It Bed 1 Special Gns 22.45 ^
C.A. 2 Red Special Ga* 24.20
B.A. t Red Special Gus 32.07
P.S. 1 He.)- 1 White special Gn* 27.20
N.C. 1 Red— 1 White— t Yellow Special Gbh 2S.90
a n . 2 White Special Onx 22.05
F.M. 2 Yellow Special Smoke 28.4 J
W.P. l Yellow special Snu.ke 31.5 1 /

Fillings for Gnn Shell.
Only the H.S. and F.M. fillings will be used in the gnn.
The weights of Ihe slit*!! are the same as for H. E. anti I he 

shells are marked as follows:

FROM
IJlS. Oz.

TO
LtiP. Oz.

WEIGHT MARKS 
ON OGIVE

WEIGHTS STEN­
CILLED ON OGIVE 

TEST BELOW
w e ig h t  m a r k s

102 u | 195 n □ 194.58
193 6 | IDS it m | 197.88
108 11 202 0 n on 201.20

The weight marks on the ogive are *At" squares with a prick 
punch mark in the center of each square.

Just below the weight marks are the weight stencils in letters 
1" high. •

Just below the weight stencils the ammunition lot number is 
stencilled in letters 1" high.

Immediately above the driving band arc the letters “8-011” 
indicating that the shell may be used in either the 8 " gun or the 
8" howitzer.

The following fuses are authorized for use with this shell:
U. S. Mark III.
French I. A. L. Model 1916.
French I. A. Model 1915.
These three fuses are similar in general construction and 

action, and are here listed in order of preference.
Modified British No, 106 (when issued).
French R. Y. (This fuse Is to be used ouly in case others 

are not available).
An 8" semi-steel shell has also been developed which differs 

from the steel shell in reduced capacity only.
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97. 9.2 INCH CHEMICAL SHELL.
Full data concerning the 9.2 inch chemical shell are not 

yet available. It is probable that there will be both steel and 
semi-steel shell.

The following fillings will be used with this caliber:

GASES USED
THE SHELL IS PAINTED SLATE GRAY

WITH THE FOLLOWING 1/2" 1 ™LENGTHWISE 
BANDS AROUND TnE BODYj o N T M b S i

ELS. 3 Red Special Gss
C.A. 2 Red Sepelal Gas
B. A. 1 Red Special Gas
P.9. 1 Red— 1 White Special Gas
N.C. I Rerl— 1 White— 1 Yellow Special Gas
G.G. 2 White Special Gas
F.M. 2 Yellow Special Smoke
W.P. 1 Yellow Special Smoke

The same fuses will be used as with other calibers.
The British are also developing 9.2 inch chemical shell.

98. 240 mm. CHEMICAL SHELL.
Full data concerning the 240 mm. chemical shell arc not 

yet available, it is probable that there will be both steel and 
semi-steel shell.

The following Ollings will be used with this caliber:

THE SHELL IS PAINTED STEEL GRAY
GASES USED WITH THE FOLLOWING 1/2* 

BANDS AROUND THE BODY
AND THE FOLLOWING 
WORDS LENGTHWISE 

ON THE BODY

H.S. 3 Red Special Gas
C.A. 2 Red Special Gas
B.A. 1 Red Special Gaa
P.S. 1 Red— 1 White Special Gaa
N.C. 1 Red— 1 White— 1 Yellow Special Gaa
O.G. 2 White Special Gaa
F.M. 2 Yellow Special Smoke
W.P. 1 Yellow

•
Special Smoke

The same fuses will he used as with other calibers.
The British ore also developing 9.2 inch chemical shell.
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GAS MANUAL

PART III

USE OF GAS BY GAS TROOPS

INTRODUCTION.

1. The development of the use of chemicals in modern war­
fare has resulted not only in the introduction of new weapons 
and methods, buL also in the employment of gas troops. The 
experience already gained is sufficient to fix the field in which 
such troops can operate most effectively and point out the gen­
eral principles underlying the most advantageous use of the 
weapons with which they are armed, Because of the highly 
technical nature of this service, troops engaged in it should be 
specially trained and equipped. Because of the hard physical 
labor required, the personnel should be of specially good phy­
sique.'

2. Without attempting any refined analysis, the chemicals 
now used in warfare may he divided into four general classes. 
One class comprises chemicals which, when breathed or brought 
into contact with the human body, produce fatal or incapacit­
ating results. Another comprises those used for purposes of 
deception or concealment. The third comprises incendiary 
agents. The fourth comprises high explosives.

3. The use of these materials has brought about llic per­
fecting of three new weapons, the Stokes trench mortar, the 
l.ivens projector and the gas cylinder. The two former are 
used for the projection of bombs or drums containing chemi­
cals. The projectile for Stokes trench mortars is usually called 
a bomb, while that of lhe Livens projector is usually called 
a drum. The cylinder is used exclusively for the projection 
of gas clouds. Stokes morLar bombs may contain any of the 
four classes of chemical agents, but in general the Livens pro­
jector is limited to agents of the first and fourth classes only.

4. Ii is the purpose of this hand hook to present in concise 
form the principles underlying the proper organization and 
equipment of Iroops for this service, the nature of the weapons 
and chemical agents which they employ, and what experience 
has shown to he the most satisfactory use of such troops and 
weapons.
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ORGANIZATION OF GAS REGIMENT.

5. Gas troops are Army troops, one regiment per Army hav 
ing been authorized. Their baLtalions and companies are at­
tached to Corps and Divisions as reuired by the nature of the 
operations contemplated. As a rule, a unit smaller than a 
company should uever be attached to a Division, nor a unit 
smaller than a battalion to any Army Corps.

Gas regiments as now authorized consist of six battalions of 
three companies each, with a total of 210 officers and 4,873 en­
listed men, as shown in the organization table opposite.

Of the six battalions five arc combat battalions and one a 
replacement battalion. This is made necessary' by tire technical 
nature of the work, and the necessity of replacing casualties 
with trained personnel.

REGIMENTAL HEADQUARTERS.

(>. The organization of the Regimental Headquarters follows 
that of the Special Engineer Regiments, organized for the em­
ergency except that a lieutenant colonel is provided for each 
two battalions and an additional first lieutenant is authorized 
as assistant adjutant. Fig. 1 (see Appendix) shows the normal 
organization of a regiment.

The enlisted personnel of 39 is sutlicient to handle only the 
routine administration work. In order to maiutaiu the neces­
sary transportation to take care of the regiment’s service of 
supply, it is necessary to call upon the battalions and com­
panies for assistance. In normal operations, from 200 to 25U 
me-u are reuired for transportation und service of supply. It 
was found that by far the best results were obtained by direct­
ing the use of transportation from regimental headquarters.

DUTIES OF REGIMENTAL OFFICERS.

7. Adjutant and Personnel Officer. These duties follow' close­
ly those of similar positions in a normal regiment.

8. Chemicul Adviser and Intelligence Officer should have:
First: An exact knowledge of the characteristics and pro­

per use of guses in gas warfare; and such knowledge as will 
enable him to forecast with fair accuracy the probable impor­
tance of suggested developments.

Second: An accurate knowledge of the varying front line 
conditions; of the past and present operations of Gas Troops: 
and of the plans and possibilities for future operations.

The duties of this officer are, to obtain, properly file, and 
transmit information, particularly with a view of keeping the 
Gas Troops informed of the results obtained in Gas Warfare, 
and of keeping the technical and supply divisions informed of
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the needs of the Gas Troops. Since all intelligence matters 
concerning operations pass through the hands of the Chemical 
Advisor and Intelligence Officer, certain other duties concerning 
the conduct of operations and reports thereon have been added 
to the foregoing.

The Chemical Adviser and Intelligence Officer should, there­
fore :

(1) Procure, digest and file snch scientific and technical 
papers and publications as are of possible practical value to 
the regiment.

(2) Keep in touch with new developments in Offense Gas 
Warfare, with changes in offense gas weapons or material, and 
pass on useful Information regarding the same.

(8> Forecast all the necessary ordnance supplies for the 
regiment.

Investigate complaints regarding the technical supplies 
received and suggest any necessary improvements.

(5) Transfer all suggestions of value regarding possible 
improvement of weapons or methods in Gas Warfare to the 
Commanding Officer concerned or to the Offense Division, Head­
quarters. Chemical Warfare Service, for investigation.

(6) Render nil possible assistance (consistent with other 
duties) to the Offense Division in its investigations.

(7) Obtain information from army regarding position 
of our advance line and keep regimental headquarters map 
up to date.

(8) Obtain daily summaries of intelligence published by 
lhe army and the various corps and divisions with whom the 
regiment is operating. Study any intelligence regarding the 
enemy positions or activity that may prove useful in pending 
operations, and furnish same to all commanding officers con­
cerned.

(9) Have the location of all gas battalion or company 
headquarters and dumps indicated on the regimental headquar­
ters map. Be conversant with the various means available for 
inter-communication between all regimental units.

(10) Have on hand a list showing the location of all corpi 
and division headquarters on the front where the regiment h 
operating and have same plotted on the regimental headquarters 
map.

(11) Have suitable road maps of the advance zone* show 
ing first class “up” and “down” traffic routes; also have traffic 
maps of lines of communication.

(12) Procure and keep on hand a sufficient supply of suit­
able maps for all present and pending operations, and he pre­
pared to make at short notice maps concerning any project:- or 
hand.

(13) Have on hand a relief map of the front on which the 
regiment is operating.
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(14> Obtain information as to present plans of battalion 
and company commanders and be prepared to suggest new op~ 
crations on which those units can be profitably employed.

(15) Take charge of all secret correspondence “inward” 
and “outward,” regarding the employment of the regiment 
and its movements or future operations.

♦ 16'* Receive all daily progress and operation reports 
from battalions and companies, check same, and be conversant 
at all times with their contents.

(17) Collect and pass on to officers concerned intelligence 
on results of operations by the regiment and the gas troops.

(tS> Compile and distribute a regimental daily bulletin 
containing information of Importance or interest.

(lf>i Re thoroughly conversant with all Gas Defense meas­
ures, and be able to advise concerning any special precautions 
necessary to be taken by Gas Troops for protecting them against 
their own gas.

(2(B Advise the Regimental Supply Officer as to the loca­
tion of important forward Gas Dumps and the storage of ma­
terial in them.

(21) Obtain and supply to all officers concerned such 
meteorological data as may be of service.

9. Regimental Supphj Officer. The duties of this officer are 
as follows:

(a) Anticipate the supplies required by the Regiment and 
deliver them to mobile dumps easily accessible to the companies 
and battalions. These mobile points should move as the units 
move so that the amount of truck transportation is minimized.

tb> To control all motor and animal transportation.
(1) In connection with motor transportation, the Regi­

mental Supply Officer is to maintain a suitable and sufficient 
personnel to operate and maintain all trucks, touring cars and 
side-cars assigned to the organizations.

(2) The Regimental Supply Officer is to care for the re­
placement of all animals injured or taken sick, recommend per- 
sonel to handle them and to arrange for periodic inspection as 
a check on their care, use and proper shoeing.

(3) Assist the companies and battalions in arranging for 
any rail shipment they ma}' be reuired to make.

(c) All miscellaneous duties.
Billeting: Take care of any construction work and any 

other miscellaneous work which obviously is not a part of 
the duties of the other staff officers.

(d) Work with the Battalion Supply Officers, and through 
them with the Company Supply Officers, and see that each is 
acquainted with and perforins his full duty.
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10, Master Engineers. The duties of the Master Engineers 
arc as follows:

(1) Chemical Assistant. This assistant will operate di­
rectly under the orders of the Regimental Chemical Adviser 
and intelligence Officer and assist him in every way in chemical 
matters.

(2̂  Map and Intelligence. Assistant. This assistant will be 
charged, under the Regimental Chemical Wlviser and Intelli­
gence Officer, with maintaining complete map files and all in­
telligence covering operations.

(3) a raining Assistant. This assistant will be charged, 
under the Regimental Chemical Adviser and Intelligence Officer, 
with the co-ordinating and assisting in the training and in­
struction.

(4) Transportation Assistant. This assistant will be 
charged, under the Regimental Supply Officer, with looking 
after the »vork in the transportation division and will include 
operation and maintenance of all motor vehicles.

(5) Supply Assistant. This assistant will function direct­
ly under the Regimental Supply Officer.

(6) Special Equipment Assistant. This assistant will be 
charged, under the Regimental Supply Officer, with keeping 
fully informed on Special Equipment situation as regards 
manufacture, supply in all depots, and supply of troops opera­
ting on the lines.

(7) Construction Assistant. This assistant functions di­
rectly under the Regimental Supply Officer and will be avail­
able for all construction work. He must he a man capable of 
handling men on general construction work.

(8) Military Assistant. This assistant functions ..nder the 
Regimental Adjutant. He will be available for the training 
of replacements, for taking charge of or assisting in special 
technical training.

BATTALION HEADQUARTERS.

11. In the Battalion organization, additional strength over 
that of the special Engineer organizations was provided to 
rare for the battalion dumps and workshops. This has proven 
to lie a necessity.

DUliES OF BATTALION OFFIECRS.

12. The duties of the Battalion Staff Officers, while follow­
ing generally loose of similar positions in the normal battalion, 
also parallel to a great extent the duties of the corresponding 
regimental positions outlined above. The duties of Battalion 
Staff Officers are, furthermore, made difficult by the necessity
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of controlling and supplying units operating over an extended 
front and in small detachments.

13. The Adjutant's duties arc those normally pertaining t<> 
this positiou.

H, I he Chemical Aduisor and Intelligence 0/]icer's duties 
parallel those outlined for the Regimental Chemical Adviser 
and Intelligence Officer. -

15. Supply Officer.
(a) ’i oe Battalion Supply Officer is the personal represen­

tative of the Regimental Supply Officer and should act as an 
intermediary between the Regimental Supply Officer and tin* 
Company Supply Officer. lie should observe closely the needs of 
each company in his battalion, the work of each Company Sup­
ply Officer, and anticipate any extraordinary request for supplies. 
All this information should be communicated to the Regimental 
Supply Officer, together with any other information which 
might assist the Regimental Supply Officer in performing his 
duties.

(bj Battalion Supply Officer is absolutely responsible for 
keeping his particular Balia lion properly equipped and sup 
plied.

(cj Battulion Supply Officer should keep in close touch 
with each of the Company Supply Officers and see that all 
records and reports required from Company Supply Officers 
arc rigidly adhered to.

(dj Battalion Supply Officer must consolidate the requests 
for supplies from the various Companies of his battalion and 
obtain the material from the Kogimentul Supply Officer. He 
must also keep the Regimental Supply Officer informed of liis 
immediate needs, the condition of all euipment in his bat­
talion, and its disposition.

•<
16. Master Engineers. The dulies of the Master Engineers 

are as follows:
(1) Map and Intelligence Assistant. This assistant will 

he in charge of the drafting room, will maintain map tiles, co­
ordinate information, and prepare project maps.

(2; Meteorologist. This assistant functions under the Bat­
talion Chemical Advisor and Intelligence Officer and is charged 
with securing and maintaining necessary weather records, pre­
paration of stations, and otherwise advising as to the meteoro­
logical situation, insofar as it concerns oifensive operations.

(3) Transportation Assistant. This assistant is charged, 
under the Battalion Supply Officer, with the upkeep and opera­
tion of transportation assigned to the battalion.

(-1) Special Equipment Assistant. This assistant functions 
under officer in charge of the battalion dump, and will be 
charged with receipt, storage, care in s.orage, and issue of spe­
cial equipment.
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(0) Construction and Workshop Assistant. This man will 
. changed, under the Domp Officer, with control of shops and 
imv special construction work.

* (6) Training Assistant. This man, under the Battalion 
Chemical Adviser and intelligence Officer, will assist in co­
ordinating instruction in the battalion.

COMPANY ORGANIZATION.

1 7 . The company is organized into a headquarters section 
and four plaluons. The headquarters section takes care of the 
normal administration tji' the company, thus leaving the pla- 
Ihojis free for actual fighting. Each platoon is organized into 
I wo sections and each seclion consists of two Stokes Mortar gun- 
Ifuins with a carrying parly. This gives sixteen mortars per 
company. All platoons are truined in projector and cylinder 
work.

The platoon is the working unit of the regiment. This is 
specially true in a war of movement. It is rarely necessary In 
install more than four guns in conjunction with the advances 
or attacks of an infantry regiment, and when it is necessary' for 
une company to operate on a divisional front, such as arrange­
ment permits covering the front not only at the start of the 
operation but also enables the platoons to Follow the infantry 
regiments to which they are attached and give assistance as 
Lhe attack develops.

Each platoon is organized as an independent unit insofar as 
concerns its independent functioning in action. This calls for 
i lie assignment of a cook and the supply of the necessary cook­
ing equipment. Each company should be supplied with four 
small field ranges in addition to the regular rolling kitchen.

The commissioned personnel of the company consists of nine 
officers, two of whom arc captains. The additional commis­
sioned personnel is made necessary by the character of the work 
and the entire number is necessary to insure proper function­
ing.

It is impossible for one officer to properly command the com­
pany, care for his men and at the same time carry on the ex­
tensive liaison that is necessary in the functioning of a gas 
company. The addition of the second captain (the Second in 
Command), fills a need and has actually proved to be a neces­
sity in action.

Pig. 2 (see Appendix) shows the normal organization of the 
company.

DUTIES OF COMPANY OFFICERS.

18. (1) The Company Commander actually commands the 
company and carries the full responsibility of the position.

(2) He directs and supervises Lhe training of his company.
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(3) He personally directs disciplinary actions and is re­
sponsible for the discipline of the company.

(4> It is his duty to see that all officers under his coin- 
mnnd have the requisite technical knowledge and training.

(5) It is his duty to see that all officers perform their fU|j 
duty and actually accept the full responsibilities of their res- 
pectivo duties.

(6) He personally examines, verifies and signs all reports 
and letters connected with the company work.

(7) He makes inspections from time to time to ascertujn 
whether the company is properly clothed and equipped and 
whether the equipment is up to the standard set.

(8) He designates the approximate location of advanced 
company and platoon headquarters and dumps.

(9) He makes the necessary forecasts covering amounts 
and kinds of ammunition and supplies needed.

(10) He issues the necessary orders to cover reconnais­
sances and operations.

(11) He carries on and maintains liaison with Division 
and Brigade Headquarters.

(12) He keeps fully informed of the tactical situation, the 
plans of the various Commanders and makes the necessary 
recommendations covering the correct and best tactical use of 
the Company.

(13) He assists the Platoon and Section Leaders in per­
fecting and maintaining liaison with Regimental and Battalion 
Headquarters.

(14) He obtains information as to enemy troop con­
centrations and sends data to Platoon Leaders as to possible 
targets.

(15) He arranges necessary system of runners and neces­
sary passage of messages between the units of his command 
and units with which he may be operating.

19. (1) The Second in Command keeps himself prepared
to take up the duties and responsibilities of the Company Com­
mander at any time.

(2) He sees that all orders and instructions are complied 
with and routine matters carried out.

(3) He supervises the care of the men, their training and 
equipment, and is responsible for the company at all times 
ready for immediate service.

(4) He carries on the interior administration of the com­
pany.

(5) He establishes and arranges forward company billets 
and dumps and sees that necessary and proper guards are es­
tablished.

(6) He must see that proper messing arrangements are 
made and that at all time9 the men are supplied with proper 
food.



(7) He personally checks up the ration issue and sees 
that rations are properly used.

(8) He supervises the supply of munitions as given by 
forecasts of the Company Commander.

(9) He keeps himself fully informed of the existing tacti­
cal situation of all company units.

(10) He is the Company Gas Officer and is responsible 
for the gas discipline of the company.

20. Duties of Company Supply Officer.
(1) Supplies.

(a) Source:
All supplies must be requisitioned through the Battalion 

Supply Officer. When the Company is operating independently, 
rations will be drawn from the units to which the company is 
attached.

(b) Kinds of Supplies:
(1) Quartermaster.
(2) Ordnance.
(3) Signal.
(4) Engineer.
(5) Technical Supplies.
(6) Rations.

(c) Quartermaster Supplies:
(1) Each Corporal must be held personalty responsible 

for the condition of his men’s equipment. He must report once 
each week to his platoon commander who will report to the 
Company Supply Officer.

(2) Company Supply Officers must make a weekly re­
port to the Battalion Supply Officer, showing their exact present 
needs and their immediate future needs.

(d) Ordnance Equipment:
Same as Quartermaster.

(e; Signal Equipment:
(1) Signal Equipment is company property and must be 

checked once each week to determine its conditions and any 
loss.

(2) Results should he reported immediately to the Com­
pany Commander and the Battalion Supply Officer.

( f )  Engineer Equipment:
Same as Signal Equipment.

(g) Technical Equipment and Supplies:
Same as quartermaster supplies but in addition the lo­

cation of all company dumps and supplies in each dump must 
be reported to the Com pan v Commander and Battalion Supply 
Officer.

U8C of Gas by 0ns Troops_______________________________________15
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(h) Rations:
(1) Garrison rations arc always to be used when avail

able.
(2) Field rations are to be used when directed by the 

Commanding Officer: usually when it is impracticable to use 
fresh meat. Five days’ rations should always be kept on band.

(3) Reserve rations. Two-day tins reserve rations must 
always be carried by each soldier In the field.

(4) Travel rations must be issued to all troops when 
travelling.
(2) Transportation.

fn> Minimum amount of transportation required to per­
form the operation In hand and amount of time required mnst 
be estimated. Particular attention should be paid to the type 
of transportation best adapted to the operation; e. g., rail, 
truck, animal or narrow gauge. This information should hr 
eonveved to the Battalion Supply Officer requesting that hr 
furnish the transportation.

fb) Careful written orders with map should be given the 
non-commissioned officer in charge of the transportation 
These should state the time the transportation is to leave, the 
cargo to be carried, the rente to be followed, the destination, 
and to whom the material is to be delivered. The non-commis­
sioned officer acting as convoy must check the list of materia! 
delivered and report the same to the Company Supply Offirrr. 
and he in turn to the Company Commander.

(c) All company transportation is under his immodi.itr 
control as regards operation. The Company Snpply Officer must 
know at all times the location of all trucks assigned to his 
company, their condition, and the work upon which they nre 
engaged.

(d) All unserviceable trucks mnsf he reported immediately 
to the Regimental Headquarters for disposition. Transporta­
tion is not to be overhauled by the companies.
•T> Records.

Careful records must he kept by the Company Supply Officer 
showing the disposition of all material and equipment issued 
to his company. These records should be kept so that at any 
time he can render a report showing the amount ot lx,*r »f 
any particular supplies by his company,

21. (1) The Platoon Leader must fight his platoon along
correct tactical lines.

(2! He must personally see that his platoon is properh 
clothed, equipped, fed and housed.

(3) He must carry on and maintain proper liaison wii' 
company and units to which attached.



17/;.%v of Gas L>U Gus Troops

(4) He must make necessary local reconnaissances and 
select suitable emplacements with maximum possible protec­
tion.

(5) He must actually direct the work of his platoon and 
personally check up the construction of the emplacement, 
sighting and elevations of guns, make necessary examination 
of guns and ammunition and all other matters pertaining to 
the operation.

(6) He must know each man in his platoon by name and 
make a study of bis abilities.

(7) He makes out accurately, necessary reports and for­
wards them to the Company Commauder.

(8) He must keep his platoon prepared for service at 
any time.

(9) He must personally take charge of the men's technical 
training under the supervision of the Company Commander 
and Second in Commaud.

(10) He takes charge of his platoon at all company forma­
tions and drills.

(11) He, from all his personal knowledge of his men, ad­
vises the Company Commander as to the qualifications and 
bhort-comings of his men and also recommends promotions.

(12) He personally sees that all orders pertaining to his 
platoon are carried out.

FOUR-INCH STOKES MATERIAL.
The Mortar.

(Fig. 3)

22. The 4-inch Stokes mortar is, within its range, a particu­
larly suitable weapon for gas projectiles owing to its com­
parative accuracy and rapid rate of fire, and to the quantity 
of gas which euch bomb contains (about 2% quarts.)

The comparative silence and absence of flash on discharge 
are useful when surprise is desired, and very heavy concen­
trations of gas can be established at the target in a short period 
of time

The 1-inch Stokes mortar is quickly placed in position. It 
can be used for several purposes and it is sulliciently mobile 
to be carried forward with infantry for employment trom ad­
vanced positions.

It consists of a steel barrel connected by a double collar to a 
tubular steel stand which is fitted with elevating and travers­
ing gears. The breech piece of Lhe mortar rests on a base plate 
with socket. The mounting admits of the mortar being tra­
versed 2 % c, traversing to the right or left of the central line 
without moving the legs of Lhe stand or the base plate.
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The maximum range is 840 yards when firing the standard 
25-lb. bomb wfth full charge of 1.200 grains E. G. 3 powder, and 
485 yards with the 13-lb. light smoke bomb and the 350-grain 
ballistite cartridge.

The cordite ring propellant gives a range of 1.090 yards w h e n  
firing the standard 25-1 h. bomb with a fall charge of one 150. 
grain cordite cartridge and 4 cordite rings of 350 gTains each.

The rate of fire by day for a short period is 20 rounds per 
minute, although with a well trained detachment a higher rate 
can be obtained for short bursts, not exceeding one or two 
minutes. At night 12 rounds per minute Is all that can be 
expected.

Parrel, This consists of a solid, drawn steel tube, 48" long, 
with a smooth horc varying from 4.15" to 4.20" in diameter. 
Two bands are clamped around the barrel near the muzzle to 
engage the bipod carrying the elevating and traversing devices. 
In the base of the barrel is screwed a breech piece containing 
a striker stud or anvil. This anvil has a flat top for firing 
cartridges and a nipple for firing biscuits.

Stand or Bipod. This is the gun support and carries the 
elevating and traversing mechanisms. Tt consists of two tubu­
lar steel legs with a cross stay and spiked feet to prevent 
spreading.

Base Plates. This is an octagonal steel plate with a flanged 
socket for the reception of the breech piece. The American hnse 
plate Is similar to the British except that is is round instead 
of octagonal. Base plates arc usually reinforced with heavy 
oak planking to prevent their displacement when firing. (See 
Fig. 4.)

The weights of the various parts of the mortar are as follows:
Stand .............................................................  30 lbs.
Barrel .............................................................  90 lbs.
Base Plate .....................................................  60 lbs.
Wood sub-base .............................................  60 lbs.

N o t e — The mortars above described are of British manufac­
ture. American mortars are practically identical except for 
some slight difference of weights.

AMMUNITION.

23. Bombsj At the present time there are roughly fopr <4> 
types of Stokes Mortar bombs in use by the Gas troops, as fol 
lows: Gas, Thermit, Smoke, Ranging. All American bombs 
are made of wrought iron or steel. The following tables vivr 
the principal dimensions, weights, markings and characteristics 
of the various bombs of British and American manufacture
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24.

21

PROPERTIES AND MARKINGS OF BOMBS 
British Manufacture.

"rmTt!!: P!*.»r>crtlps 1 Marklnir
^  0,0. (L eth al 11 Red. 1 White. 1 Tied Band. Itand<t Wide

A .It. Let tin! 1 3 White Benda. Banda Wide

P.G.
Lethal si nd 
Penetrative 1 2 White Band*. - - Banda V /' Wide

Penetrative |1 White. 1 Red. 3 White Hand. Bands W Wide

~ y.H. Penetrative 1 I White Band. Baud y /' Wide

Lachrymatory 1 Stencilled—TTVY.
~W.P. Stnohe 1 Stencilled— W.PHOS or W and Tt PROS.

Thermit Incendiary 1 Stencilled— 1NCDY.

All filled bombs have a red band near tbe top of the bod} 
All bomb bodies are painted— “Dirty White.”

BOX MARKINGS FOR 4" STOKES BOMBS.
British Manufacture.

Two bombs are packed in a box, complete with charges rnd 
fuses. The boxes measure approximately 2 ft. 2 in. x 7V4 in. 
x 114* in.

25. PROPERTIES AND MARKINGS OF BOMBS.
American Manufacture.

Ptlllup | PnttM'rtles i Marklne
0,0. [lethal i 2 White BnndK. Stencilled GAS
N.C. IPecuu r»t+ve j j , 1 1 Red. 1 White. 1 Yellow. Stencilled GAS.

• K..T. iSnffocant Stencilled K.T
PS. iPrnernmre r 1 Red. I White Rnnd. Stencilled GAS

P.O.
! Let bill -Md 
(^-^♦etrathre i 1 White. 1 Red. 1 White. Steuelllod 0 AS

W.P. |Snml;e i 1 Yellow Rand. Stencilled SMOKPI
Th. lln cen illiiry i Stencilled TTTRRMIT

1 tannins 1 i s te n c ille d  R A N G IN G

Practice i i No hand’* or mnrklne

BRITISH BOMBS.

26 IJqht Smoke Bomb iFig. 5). This is a 16-pound bomb 
• 'insisting essentially of a steel cartridge container, sheet metal 
body, and a canister containing red phosphorus. The canister 
>'■ kept in position and the whole bomb cemented together by a 
layer of pitch. The gaine consists of a .410 cap. a length of 
Bickford fuse, and a primer which explodes an opboritr charge
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In ifn bottom pari of the guinc. the cap is fired by a spring 
striker fiend, so adjusted that I he inertia of the striker is suf- 
jlcient to compress the spring nnd fire the cap on discharge. 
This bomb is tired with a ballistic cartridge which gi\'es a 
maximum range of 460 yards. For this reason the bomb is 
seldom used except for training purposes.

21. Heavy Smoke Bomb (Fig. C). This is a 25-pound steel 
fin nib, of general construction as shown on Fig, (i, and contains 
- pounds of white phosphorus. It is fired by the British 

of 79 fuse.
28. Incendiary Bomb (Fig. 7). This is similar to the heavy 

sm oke bomb in general construction and lakes the same fuses. 
It weighs 22 pounds and contains 7 pounds of thermit.

25. Gas Bomb (Fig. 8 and Fig. 9. There are over fifty dif­
ferent marks of British gas bombs, different in details of con­
struction and operation. But they may be divided into two 
general types— old style (Fig. 8), tired with E. C. biscuits; and 
new style (Fig. 9; tired with cordite rings and with either pink 
or blue cartridges. • ,

30. Hanging Bombs iFig. 10). This is a bomb partly tilled 
with black powder, to be used for ranging or registering pur­
poses. It may be fitted wilh either the cartridge container for 
firing by cordite rings, or with the biscuit container for firing 
with biscuits. It is little used except for instruction and 
practice.

31. American Stokes Bombs (Figs. 11, 12 and 13). American 
bombs have been standardized, differing only in the gainc tube. 
They will all use the same propelling charge and fuse. This 
will give all bombs uniform range.

PROPELLANTS.

32. There are three general types of propellants used with 
the present British Stokes Mortar Ammunition— E. C. 3 Powder. 
Cordite, and Ballistite.

33. British E< C. 3 Powder. This propellant is now used 
with all British gas ammunition and ranging bombs furnished 
our gas troops. It is usually made up in the form of biscuits 
containing 400 grains o1 E. C. 3 powder each. One, two or three 
biscuits may be used, being placed in what is called the bis­
cuit container which is screwed onto the base of the bomb. 
When less than three biscuits are used the extra space in the 
Container is filled with fell wads.

The biscuits are fired by a .303 cap reinforced with posvder 
and protected from damp by a disc and varnish. Caps should 
be examined before firing. If they tit loosely in the container 
they should be removed and new ones substituted, as loose caps 
often cause misfire.
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84. British Cordite Charges (Fig. 14). This ammunition , 
used with ail thermit and heavy smoke bombs. It consists Gf 
a l'i-gauge cartridge containing 150 grains of cordite, or ba> 
listile and from one to four rings of 350 grains each. In OrinJ 
the cordite cartridge is placed in a cartridge container screwed 
on the base of the bomb, and 1 to l rings placed around the caru 
ridge container, depending upon the range desired. The car* 
t idgts bear their own strikers, which are protected by a ring 
Ulunt strilies or anvils turned down to a smaller diameter 
than Lhe protective ring, are used for tiring. The objection to 
Liiis charge is Hint it makes a very strong flash and soon dirties 
the mortar.

Note— Kecenl ammunition lias been furnished with a blue 
cartridge containing 1)5 grs. of baliistite in lieu of the corditi 
(called pink cartridge) described above. This substitution hu 
been made to reduce the flash of discharge, but has also reduced 
the range by approximately 10%.

35. British Balistite Charge (Tig. 15"). The balistite charge 
consista of a cartridge containing 350 grs. of balistite primed 
with gun cotton. It is used only with a light smoke bomb. It 
is tired by means of a striker clip and a flat anvil similar to 
that used for the cordite cartridge.

FUSES.

36. British Mills Pistol Head (Fig. 31). This is used (or 
firing all gas hoiubs. On discharge, the inertia pellet depresses 
its spring, releasing the lever, which in turn releases the striker 
pin. The striker spring being under compression expands and 
impinges the striker pin against the detonating cap in the end 
of the gninc tube. This fuse does not operate unless the bomb 
has suilieienl velocity to travel 100 yards.

37. British Alltonys or l'/6 Fuse (Fig. 16). This is a percus­
sion fuse which has also been used with gas bumbs, but is now 
practically obsolete. An instantaneous fuse must be used in 
place of the ordinary lime fuse in Lhe bomb. Upon llring, the 
tape retaining pin **E” is dislodged, allowing the tape to un­
wind during flight. This action causes the safety holt “H” to 
drop out, arming the fuse. Upon impact the steel ball forces 
down the striker holder, forcing the detonator and igniting the 
instantaneous fuse. Immediately before firing, the safely pin 
arm must Ik* withdrawn. On no account should the tape In’ 
disturbed. If on withdrawing the safety pin, the tape retain­
ing pin is released, it must he replaced before firing.

38. 31-D Fuse (Fig. 17). This fuse was Formerly used on all 
thermit heavy smoke and ranging bombs. It was only an im­
provised fuse, made by modifying the obsolete No. 31 British 
artillery fuse, and it is now being supplanted by the No. 79 
(Sutton) Mark II fuse. The 30-0 fuse consists of two powder
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. ruins, set by means of a time scale. On discharge, the set­
back pellet “B” fires the cap *‘C" which ignites the powder train. 
This in turn ignites the powder charge “ E” which explodes the 
bursting cnarge in the bomb.

39. British Sutton or 79 Fuse (Fig. 18). This fuse is now 
used on all thermit* heavy smoke and ranging bombs. To set 
the fuse, the indicator mark in line with the auger hole “F” is 
turned to the graduation required, and the time train in the 
base of the fuse punctured by means of an auger. The safety 
pin ‘ ‘A " should not be withdrawn until the moment of tiring. 
This should be done with care as a fuse cannot be clamped, 
and any alteration in the setting will cause blinds. On dis­
charge, the set-hack pellet “B” tires an explosive cap, which in 
turn ignites the powder train “D”, and Lhcnce the powder in 
chamber “ E”.

40. American Trench Mortar Fuse Mark V. This fuse is*a 
simple time fuse for all 4 " trench mortar bombs where air bursts 
are desired. IL is essentially a copy of the British No. 
Murk II, wrhicii is shown in accompanying plates.

41. American Trench Mortar Fuse, Mark XJ (Fig. 19). This 
is an “ Allways” percussion fuse and is to be used on ail Amer­
ican 4" trench mortar bombs for contact bursts. Safety pin 
“A” is withdrawn just before tiring. On shock of discharge, 
pellet “B” sets back, allowing the safety fork “C” to fly out, 
thus arming the fuse. On impact, striker “E” fires the cap 
“ F*V igniting the powder charge “G” and thus exploding the 
Imrsfing charge in bomb.

12. RANGE TABLE FOB 4-IN. STOKER MORTAR.
Light Smoke.

Cartridges, 350 grs. Primed With Guncotton.

Elevattun
DegTws Tarda \ Metres

45 405 425
50 450 412
55 420 8S4
50 305 802
«5 375 344
70 300 275
75 240 220

Note— The fuse is short and will nearly always give nir 
bursts if the mortar is set above GO deg. Preferably the eleva­
tion should not be above 55 deg.
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43. STOKES RANGE TABLE FOR GAS

E. C. 3 and E. C. 5 Biscuii.
" 1 28MT V  *4BtysL~T ' ir*

(Fig. 20, see Appendix.)

Range I 1 Biscuit 2 Risen Its I 3 Biscuits

Yds. Mtrs.
Time of 
Flight Kiev.

Time of 
Flight Elev.

Time of 
Flight Bier.

476
512
5-iO
585
604 
022 
8i)0
605 
732 
768

1271
11.8
11.6
11.1
10.4
8.0

74
70 %

55%
45

16.8
10.0

16.4
10.2
15.0
15.0
15.2
14.7
13.8
12.2

75%
73%

lit
07
04%
02%
58
53
45

DEFLECTION TABLE.

10.6
19.5
19.3
19.1 
18.9
18.6
18.5
18.2
17.5
17.3 
16.0
14.5

74%

60%
67%
05%
64%
03%
60%
5S
54%
45

Turns 1 2 3 4 5 6 7 8 0 10
500 3 0 9 12 14 17 20 23 26 29
750 4 9 13 17 22 26 30 35 39 44

10O0 6 12 17 23 29 35 41 47 52 58

De/Iruffou s a m e  u n i t  o s  R a n p e

44. STOKES RANGE TABLE FOR HEAVY SMOKE
AND THERMIT.

Pink Cartridge.

(Fig. 21, see Appendix.)

Charge: 150 Grains Cordite M, Dn size 2 1/4. (Primed 10-12 P.). 
rings, 350.
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r*T.«ins: 4 mm. Flake Cordite. Grain**

Yards.

■44 ♦J 44J3
*5 JSk 

l£ tjl t£

•
&
aK

ac
X*
wS>o
§

c
%4o
S3
E
P

d

£0)
§

E
«-o
§
£

• - c
44
o
6

npi»R.

tc:
+40
01 
§
£ _

1 Secs.

13

©
1p

Decs. 1

ao

B

Note— The gas boml. wgt. 25 lb. ranges short of the above by 
approximately & per cent, of the range.
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45. STOKES RANGE TABLE FOR HEAVY SMOKE
AND THERMIT.

Blue Cartridge.

(Fig. 22, see Appendix.)

Charge: 95 grs. Ballistite, reinforced with 5 grs. G.C. Yarn. 
Rings: 350 grs. 4 mm. Flake Cordite.
Projectile: Bomb, weight 25 lbs.

Range. Cartridge 
-f- 1 Ring,

Cartridge 
•f 2 1 tings.

Cartridge 
-f 8 Rings.

Cnrt ridge 
+  1 Rings.

m •J •

fee i* u>
•»*

to

i fa •d fa • fa • •

§
e_.

G -w O O % O
a> G S35* US> CJ 2 Q

3 o B 0 M a a
(3 c" fa r- H h a H

Yards Meiers. I i+»trss. | Sees. |FTi.- . | Sees. |Pegs. See*. | Pegs. Fe<-s
100 02 sn /j 11.2
150 130 77 11.0
200 183 72 10.7
250 221) 66% 10.3 7S% 15.-1
300 278 59 9.7 76 15.2
350 320 45 8.0
350 329 73% 15.0 77% 18.3
-100 300 70% 14.8 70 18.2
150 412 07% 14.5 74 1S.1 77 20.0
500 158 04Vt 14.2 72 17.9 75% 19.9
550 501 GO >4 13.0 09% 17.7 73% 19.8
ROD 549 53% 12.9 07% 17.4 72 19.0
040 585 45 11.1
050 591 65 17.0 70% 19.4
700 640 62% 16.6 r-3% 10.2
750 680 59 16.1 1 1 % 18.9
800 732 nr, 15.4 <u% 18.6
850 777 4 5 13.3 61% 18.2
000 824 59 17.7
£>50 SOS 55% 17.1

1000 915 50% 15.9
1020 933 45 14.6

50 PER CE*TT. PROBABILITY ZONT58.

Elevation. Cartridge 
-f 1 Ring.

Cartrhl _•
4- 2 Rings.

Cartridge 
-4- 3 Rings

Cartridge
-4- 4 Ring?.

Length. Ttrendth.l Length. Breadth. Length. Breadth length. Breadth
Degrees. Yards. Yn rds. Yards. Yards. Yards. Ynrds. Ynrds. Yards.

45 31 5 20 1 8 49 20 49 22
<9> 24 5 51 29 60 17 24 30
75 1 5 0 30 17 17 10 4i 42
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LIVENS MATERIAL.
The Projector.

46. The Linens Projector is a very simple form of mortar 
which projects quantities of gas. incendiary, or high explosive 
substances, by means of cylindrical drums rounded at both ends. 
This projector is a smooth-bore steel tube closed and rounded 
at one end and open at the other, having an internal diameter of 
8" .  Projectors are made in various lengths.

47. British Projectors. The several types of Livens Pro­
jectors are as follows:
Mark No. 1. Length . . . .

Thickness . ....................................... 8 8"
Weight . . . . ............................. 105 lbs.
Material . . ........ Solid drawn steel.

Mark No., 3. Length . . . . ...................................... 2'6"
Thickness . . ....................................1 /4 "
Weight ___
Material . .. .Lap welded mild steel.

Mark No. 9. Length . . . . ......................................4'6"
Thickness . ......................................3 /8 "
Weight . . . . ............................. 150 lbs.
Material . . . .........Solid drawn steel.

(Figs. 23 and 24

48. American Projectors. The American projectors are copied 
from the British. They were made in two si/es, Mark I (bar­
rel length 2'9". weight approximately 100 lbs.), and Mark II 
(barrel length 4'. weight 150 lbs.). All projectors have an in­
ternal diameter of 8". A wire wrapped Livens Projector is 
being designed in Mark I and Mark II lengths. The wire wrap­
ping of projectors gives greater strength for equal weight and 
thus allows for a greater chamber pressure: hence, a larger 
propellant charge may be used, thereby insuring greater range. 
Increased portability can also he obtained without decrease of 
range.

40. liasc /Mates. (Fig. 25.) The Livens Projector Base Plate is 
rf pressed steel about 1 4 "  thiek ami 18' in diameter. It 
weighs about 30 pounds. It is used as a hacking lo prevent the 
projector from burying itself in the ground on re coif. There is 
also a 12"  base plate, the only difference being that the crimped 
edges are flattened instead of slanting as in the 18".

DRUMS.
50. The Linens Drums are of three classes, this. Incendiary 

and High Explosive. All drums are made of mild steel pipe will) 
ends nosed or spun in. They are 21" in length and have an 
outside diameter of 7-11 16". There is a central lube running 
the length of the drum welded in to the drum at both ends.
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In the latest American drawing? of ‘ he Gas Drum tFig. 26) 
jlu internal diameter of this tube is slightly more than 1 ". 
Chese drums are filled through holes bored in this lube about 
2' from the end opposite the fuse socket. Below these filling 
*,. U the central tube is sealed In a steel plug welded in place. 
y(|cr filling, the drum is sealed hv screwing a taper plug in 
tin filling end.

The Incendiary Drum (Fig. 271 is similar to the gas, the only 
difference being in the size of the central tube and the method of 
filling. This drum is filled from the outside through a hole 
about 2" in diameter, cut in the shoulder of the drum at the 
fuse end, and closed by a screwed plug.

The High Explosive drum is the same as the incendiary in 
construct ion.

jii the accompanying illustrations the difference may he 
readi ly distinguished.

51. Gaitir Tube. This is a copper tube containing Liu burst­
ing charge of the drum. In tile gas drum this tube is about 
37 long and .875' wide while in the incendiary its length is 
19.8 and width 1.12". The bursting charge consists of fiO grams 
(about 2 ozs.i of T.N.T. for the gas drum, and 2 ozs. of ophorite 
for the incendiary.

PHI MING SYSTEM.
(Fig. 28­

52. The priming system used in all Livens drums consist^ of 
i .4111 pistol cap; a 22 second Bickford time fuse, ID" in length; 
and a No. 8 commercial detonator loaded with fulminate <-f 
rnerctir\ to detonate the bursting charge. The detonator is 
attached to one end of the Bickford and the pistol cap to the 
•{her; tlie whole is then inserted in a thin brass casing which in 
turn is placed in the gaine tube. The pistol rap is fired by 
means of o device known as a Livens or Mills fuse. The lime 
of burning of this fuse may he varied by cutting off part of the 
Bickford ami crimping on a ness detonator at the desired 
length. This practice is not satisfactory for the reason that in 
the field it is difficult to make a moisture-proof joint bewecti 
the detonator and the Bickford fuse. A sketch of the several 
parts of the fuse and of the Mills and Livens heads is shown on 
the plate opposite.

An Allwitys*' time and percussion fuse is being developed in 
the t’nited States for the several types of Livens drums.

PK01JELLA NTS.
Fig. 29 -

•'•L Propelling charges are contained in a cylindrical tin 
divided into one central compartment and six radial com-



•>2 Gas Manual— Pan III

par talents. One compartment contains 12 >zs. of cordite, in 
serted into which is an electric fuse and 4 o/.s. of biuck powder 
as a primiug charge.

The charge is made up of small bags containing various 
amounts of U. S. smokeless powder. Range variations are 
obtained by varying the amount of powder in the charge box.

The top of the tin container is a stamped steel plate 11/64 
thick. The flanges of this plate overlap the sides of the charge 
box. On discharge this plate is forced out against the sides of 
the projector and serves as a gas check.

•54. Electric Fuses. The British electric fuse used to ignite 
the cordite propelling charges is known ns the Mark III, No. 14. 
In this fuse a tine platinum iridium wire extends between two 
copper terminals, projecting from a hard rubber casing. Around 
this wire is wound a small piece of guucotton, and a charge 
of 2.25 grammes of black powder which is set off by the gun 
cotton, and in turn explodes the black powder in Lhe bag sur­
rounding the fuse and hence the cordite propelling charge. Th, 
wire has a resistance when cold of 1 .0G ohms, and 2.6 ohms on 
fusion. A current of 0.9 amperes is required to fuse the wire 
and this amount must he supplied in order to be certain of 
setting off* the guncotton.

The American electric primer is a copy of the British No. !4 
Rise. A sketch of the fuse complete is shown in Fig. HO.

55, Exploder. What is known as an exploder for Livens
Projectors is a small plunger driven, series wound dynamo. The 
Mark V is the one now used. It should fire a fuse through 100 
to 1HD ohms resistance. Before being taken up !o the front for 
use. the exploder should always be tested to find the actual 
resistance Lhrough which it tires. This is done by connecting 
it up in series witii a resistance box and a 1, 4' gap, across 
which a bridge of platinum iridium wire of the same nature and
dimensions as that in an electric fuse is placed. The tested
resistance should equal the sum of the resistance of the main 
leads, the leads between the guns, and the fuses, plus an 
allowance for resistance of joints, inequality of fuses and safety. 
This “ factor of safety” is taken 25-33%. Mark V should never 
be used to fire more than 2(1 guns.

The wire used in connection exploders tu electric fuses con­
sists of six strands of copper wire and one strand of iron arid 
has a resistance of 1.46 ohms per 100 yds. It is known as 
*‘E.l. 6” .

FUSES.
56. file fuses used with the Livens drums ure of two types, 

both being time fuses.
The Mills pistol head (Fig. 31) is the same as that used on th  ̂

Stokes gas bomb. On discharge ihe inertia pellet is forced hack, 
releasing the lever, which in turn releases the striker, and 
detonates the cap in the gaine.
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The Livens head (Fig. 32) is the fuse now common!} used. 
It consists of a small inertia pellet, held in place by a thin 
wire. On discharge the inertia pellet is forced back, shearing 
the wire and detonating the cap. The object of the shear wire 
is to prevent accidents from shorts. If the velocity of dis­
charge is below a certain value, the wire does not shear ami 
the cap is not detonated.

67. PROJECTOR RANGE TABLE METERS
Cordite

(Fig. 33, See Appendix.)

CHARGE STMM'L
ARR*OT

RANGE WITH 
BASE PLATE 

JIvy.2'0" 
Lt. 2'fl"

RANGE WITH­
OUT BASE PLATE 

Hvjr.2'9"
Lt. 2'Q"

MAX. TIME 
O F  F L IG H T

1. 40 oats. 1372 • • 1235 • • 22 bocv
2. 44 • • 1327 4 m 1193 • • 22 secs.
3. 40 OSS. 1237 • • 1112 « • 21 secs.
4. 30 ves. • « 1144 1144 1030 1030 21 secs.
5. 32 <>?.«. • . 1051 1051 940 940 20 sees.
3. 28 oss. . . 002 902 860 ! 886 18 Bees.
7. I 24 ozs. • • 824 S24 742 | 742 10 seen.
a. | 20 osa. 1 | o so | 086 | 617 | 017 15 sees.

u s in g  p r o j e c t o r  4' l o n g .

M il ! m -tt M-111 M-II M -m M-II MAX. TIME
OF FLIGHT

1. 54 and
52

1693 and 
1047

• • 1524 and
1480

• • 25 86CB

2. 50 100U 1440 » • 24 neca
3. 40 40 1510 1554 1359 1400 24 sere.
4. 42 42 1462 1462 1315 1315 23 seeB.
5. 38 38 1372 1372 1231 1231 22 see*.
6. 34 . . 12S0 • • 1152 22 fleefl.
7 . • • 30 1190 • « 1071 21 Been.

Mark IIL=7 1 /4 " Charge box.
Mark 3 /4 " Charge box.
Note.— The accuracy of the projectors is about ns follows* 

Direction— 7% of Range.
Deflection— 5% of Range.

3 INCHES LIVENS PROJECTOR DRUMS 

British Manufacture

58. Livens Drums are shipped without packing of any sort. 
The weight of the filled drum is approximately 61 pounds and 
eAch drum contains approximately 30 pounds of gas.
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59. BRITISH MARKINGS.

---- FILLED | 1/2" RAND AS BELOW—1/2" BETWEEN BANDS
" c.o. 1 TWO RED BANDS

N.C. 1 1 WHITE—1 RED—1 WHITE
givens gaine tubes, propellants and shear wire pistol heads 

,re shipped separately.

8 INCH LIVENS PROJECTOR DRUMS 
American Manufacture.

OH. The 8" Livens Drums being made in the States will closely 
follow the British designs and will be marked as follows: (Fig. 
84J

FI I-LING , L’K'H-himKsf I MARKINGS
C.G. Lethal 2 White Bands— Stencilled uGas.#
N.C. Penetrative 1 Red and 1 White Band— Stenciled *Gas. ■■
o n Incendiary Stencilled «Oll.»

lll-h Explosive Explosive Stencilled «H. E.s
Practice NO BANDS OR MARKINGS.

All drum bodies will be painted— slate gray. Stencilled will 
lie in 1 white block letters, lengthwise of the drums.

61. PACKING OF LIVENS MATERIAL. 
American Manufacture.

ITEMS IN PACKAGE PACKED IN NO. PER PACKAGE
Projector Barrel— 2'0" Wooden Box t
Projector Barrel— I'd" Wooden Box L

Base Plates Not Packed Con he nested.
Drums Wooden I’.ox 1

Cartridge Case Wooden Box 4
Booster MKI with Fuses and 

Handle*
Wooden Box id p.mmters; 10 Fuses; !<► 

Handles.
Booster MKII with Fuses and 

Rnndlos
W<mden Box jo Rentiers; 10 Fuses: to 

Handles.
Ohtmrueters and Aiming Rods Wooden Box 10 Aiming Rod; 10 Clinometers.

62. DIMENSIONS OF PACKING BOXES FOR LIVENS
MATERIAL.

American Manufacture.

Items In Package Length Width Height
Projector Barrel 2 T ........ S ft. 5.0 In. 11.6 In. 11.75 lu.
Projector Barrel 4 '0 " ........ 4 ft. 8.5 In. 11.4 in. 11.75 In.
Base Plates ..........  ..........
Drums . ............. ..........

10.5 In, 
1 ft. 1.5 in.

15.0 In. 
n.o In.

•1.5 lu. 
9.0 In.

Cartridge Case ................... 2 ft. 10.5 In. 10.5 in. 10.5 In.
Itooster MKI with Fuses 

and Handles . . . .  - ......... 2 ft. 0.0 in. 10.5 In. 8.0 In.
Booster MKII with Fuses 

and Handles ................... 2 ft. 9.0 In. 12.0 in. 8.0 In.
Hlnometers and Aiming 

R o d s ............ 1 ft. 2 .0  in. | 9.5 In. 12.5 In.
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THE STANDARD SET UP.
63. Fig. 35 shows the projector installed, ready for firing
In practice a “V” shaped trench is dug about 3'6" wide, l'fl- 

deep, and 30' long, perpendicular to the line of fire.
The projectors are set at an angle of elevation of 45 degree 

by means of a clinometer, and aligned by means of a compass. 
It is generally not necessary to set each gun separately. If one 
gun is carefully set, several may he aligned from it, with suf­
ficient accuracy.

Projectors are generally dug in, in batteries of 20 each; the 
various batteries of an emplacement being scattered as the 
conditions of terrain and cover necessitate.

CLOUD GAS APPARATUS.
Cylinders.

64. In the first years of the war cylinders containing about 
seventy (70) pounds of liquified gas were used by both sides f o r  

cloud gas, or gas wave attacks. The cylinder used was about 3'9" 
in height and 3 1 / 2"  in diameter, similar in all respects to the 
common Coa cylinder found in the States. The siphon tube, 
about 3 /4 " in diameter, extended from a valve at the top of the 
cylinder nearly to the bottom. 'Hie pressure of the gas forced 
the liquid up this siphon tube through the valve and out into 
the atmosphere through a parapet pipe, where it vaporized.

The cylinders were placed far forward in the trench system, 
usually in sets of fours, connected by rubber hose to a four-way 
connection and single parapet pipe. At first, cylinders were 
used in about the ratio of 1 per meter of front on which the 
attack look place. More recently 3 per two meters, or even 
2 per. meter were used. This was accomplished where the 
width of the trench permitted of double banking. The cylin­
ders weighed, when full, about 110 pounds each.

Due to the difficulty of transporting this heavy mass of 
material through the trenches to the front line, and due to the 
fact that wind conditions made it necessary at times to leave 
the cylinders in the trenches for considerable periods of time, 
the cloud gas attack became practically obsolete.
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TRANSPORTATION TABLE. 
Units of Capacity.

SUM'-t-
jZ B
a ,?
“ Ees

* s i
§ 2

f

o
© &r—* TT

7-1*':*-'
Jt | 4) V ~5J £z* *

§
c

1 aa
2

•>'C" Gun . . . . . . . 03 | 105 100 14 2 2 i
Onn ...................... 105 ’ 150 60 10 o • «

4'0" Gan ............................. 150 100 40 (1 2 1 ¥j
pnimn ................................... 00 105 100 10 4 • . i
pnse nates ......................... 28 350 200 48 H 4 l
< 'rum?*1*. Boxen ................. an 540 >■ 400 20 4 • • • •
, ;nn Complete, Boxed........ 280 40 24 • • • • • • yA
Heavy Bnse P la tes ............... 120 • « • • 8 2 1 %
fjnn and Stand Looxe........ 125 ; . 1 • • 8 o 1
T M T*1. Boxerl .................... 00 350 200 30 8 1 i
T.M.E. Loose ..................... 25 450 250 40 8 4 3
r.lcht Cylinder*. Full. . . . 05 160 06 15 4 2 1
T.fsrht Cylinder*. Em pty... 20 350 200 30 8 4 o

Trucks or wagons going forward must be loaded in the case 
of projector material with an equal number of each unit In 
ord er  that a broken down conveyance will not prevent the 
entire insinuation taking place.

GENERAL PROCEDURE IN GAS OPERATIONS.
fifi. Passes should immediately be obtained for all officers, 

upon assignment to a division for active operations, and circula­
tion mnps and sector regulations studied.

Passes are not generally necessary for circulation, but to 
avoid the necessity of explaining your mission to loo many 
people, it is advisable to have them.

Get in touch immediately with G-2 and obtain complete data 
of your own and enemy lines, with maps. Aeroplane photo­
graphs arc useful if obtainable. Arrange for daily intelligence 
bulletins and a copy of the sector history if there is one.

<>7. Make a complete and detailed study of your scclor; both 
Die front and hack areas. See that all officers of your com­
pany and vour section leaders are familiar with roads, trenches, 
I’ . C.'s, telephone systems, etc., of their particular areas.

Detailed reconnaissance should be made by all platoon and 
section lenders, as far as time permits. A thorough knowledge 
'»f the sector will lessen the danger of becoming lost at night. 
°r causing unnecessary casualties. During these reconnais­
sances dumps should be selected tentatively, P. C*s. chosen.-' 
routes decided and emplacements selected. Each officer making* 
a reconnaissance should submit a reconnaissance report of the 
'orm shown hereafter.

After a close study of the tactical sitnation, enemy con-* 
fentrntions. the terrain, and time allowed, the company com­
mander decides upon his plan of operations. He then prepares. 
* pro feci (see form following) which he submits to the Chief
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of Staff of the division. On approval of his project the com­
pany commander gives detailed instructions to his platoon 
commanders, assigning them definite duties. These instructions 
should be given In conference, and confirmed in writing.

All gas officers comniading units assigned to support infantry 
units will immediately report to the commanding officer of such 
infantry unit, prepared to submit recommendations regarding 
the employment of his gas troops. After reporting to the in­
fantry commander he comes directly under his orders and is 
directly responsible to him for the proper conduct of his com­
mand, in accordance with the orders issued by such infantry 
commander. Until he is relieved by the latter he is subject 
only to his orders, superior commanding officers of gas troops 
having no authority to issue orders to him affecting the em­
ployment of his troops.

Commanding officers of all gas troops in assigning units under 
competent orders, to operate with infantry units will carefully 
instruct the commanders of such units, in order that they shall 
fully understand from whom they receive and obey orders and 
that they are not sent into combat to conduct independent 
operations.

69. One officer of the company is charged with getting up 
supplies. A table showing the amount of material necessary 
In various eases is appended.

70. Platoon leaders make their own detailed arrangements, 
and assign the tasks in their own platoons. They must organize 
their platoons as required for carrying, digging in, and camou­
flaging. Their orders will specify the approximate emplace­
ments and target. They must in general determine range, 
changes, and angle of fire. Their plan of operations, with de­
tailed instructions, should be written and submitted to the 
Company Commander for check and approval.

71. At this time, officers and X. C. O.’s in charge of details 
must make another and detailed reconnaissance. Runners, who 
are assigned to keep liaison with company or other P. C/s, must 
familiarize themselves with routes. Every man must know the 
terrain over which he is to function so that he can find his way 
day or night.

72. As soon as material arrives, the installation is com­
menced. As a rule all work must be done at night, in absolute 
darkness, and silently. This means that each man must know 
his task, and carry it out promptly and carefully. All material 
sent forwrd must be complete and ready for use. No necessary 
Item must be omitted.

73. Work done by Gas Troops jn forward areas must be 
directed and controlled with the greatest care and caution. The 
enemy must not be forewarned by sound or sign. The success
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of the entire operation depends primarily upon surprise. Warn­
ing to the enemy will result in a heavy shelling of the area, and 
probably in a withdrawal of the target.

74. Camouflage is the concealing of all work done In such a 
manner as to give no sign of activity or change. It must, there­
fore, conform to the surroundings. It must protect against:

(1) Aerial photography. #
(2) Air observation— Airplane or balloon.
(.3) Direct observation.

It is necessary to consider and provide against:
(a) New tracks.
(b) Regularity of lines.
(c) Production of shadows.
(d) Leaving any work uncovered.

Preliminary reconnaissance must include a special study of 
camouflage requirements, and the report cover the exact kind 
and amount needed. Natural camouflage is superior if it can 
In* obtained without being itself noticed.

The concealment of emplacements must be carefully super­
vised each morning before leaving. In difGcult cases the divi­
sion camouflage expert may be called on for assistance.

75. When the installation is nearly completed, the Company 
Commander issues his operation order. A typical form follows. 
In addition, a company operation order is issued giving the 
duties of all platoon or section leaders in the operation.

76. The zero hour is usually set in conference with the 
Chief of Staff of the Division, as it may be dependent on other 
operations. If not, the best time to shoot is at night, when the 
target is most heavily held, or in general when the chances of 
surprise arc greatest.

77. On the completion of the operation, an operation report 
on the form shown hereafter is immediately renedered to the 
proper officials. This report must be rendered promptly and 
be complete.

78. Liaison. Experience has demonstrated the great import­
ance of good liaison. It must always be maintained with all 
units whose operations are in any way dependent upon or influ­
enced by the operations of the gas troops.

In normal operations telephones, runners or dispatch riders 
may be utilized. Use of telephones is not advisable since un­
usual activity is apt to arouse suspicion. Dispatch riders are 
not reliable. A good runner system is therefore essential. In 
planning operations, runners must be provided for, and trained. 
They are always sent in pairs, and should he sent frequently 
over their routes, both by day and night, to insure proper liaison 
in action.
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From company headquarters to the rear the army dispatch 
service'should normally be used. VII messages should he prop 
crly addressed and marked “ to be called for.” Messages for 
Regimental Headqunrters of Gas Troops will normally be sent 
“ in care of Army Message Center/’ for Battalion Headquarters 
“ in care of Corps .Message* Center.”

In active operations where platoons may be detached front 
company heudquarters, it may be inadvisable to utilize com­
pany runners, in which case messages may lie sent to eoinpam 
“ in care of Division Message Center.” In such cases the com­
pany should maintain a good N. C. 0. and two runners perma­
nently nt the Advance Division Message Center. This N. C. O. 
must a 1 wavs he kept informed of the location, of the Compan\ 
l*. C.

79. In active operations Progress, Operations and Dump re­
ports must be forwarded daih to Battalion and Regimental 
Headquarters at the following hours:

Lenue Company Leave Battalion
8:00 A. M. ' 11:00 A. M.
5:00 P. M. 6:00P. M.

During normal operations such reports should be sent as fol­
lows:

Leave Company Leave Battalion
8:00 A. M. 11:00 A. M.

MOTHS ON OPERATION.
80. The follow ing notes eoncerning operations will furnish a 

general guide for all eases.
t\econnaissances.

(1) Secure good maps.
12i Secure passes.
(JO Go over ground with X. G. O/s and runuers. 
yt) Plan out and ascertain everything asked for on recon­

naissance report.
Emplacements.

(1) Avoid shelled areas, exposed positions, or trench intei 
sections.

(2) Do not have more than 50% of range in own lines for 
projectors.

Ci) Select good cover if possible. ,
(4) Consider routes to emplacement. 
t5) Consider soil, and case of camouflage.

Assistance.
(1) Determine assistance in men or transport needed.'

hiyginy Emplacements.
(1) Look over lines of fire.
(2) Check up accessories; compasses; I apes; triangles; clin­

ometers, etc.
(3) See that camouflage is available.
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Carrying.
(j) Arrange method carefully, and have material arrive in 

Ihe order needed.
(2) Work to time schedule.
(3) Have good N. C. O. in charge at forward dump.

Firing Party.
(1) Before leaving billets.

(al Inspect accessories; tools; exploders; galvanometers, 
etr

(b» Tell senior sergeant the zero hour. Give him sufficient 
data to go ahead in case you become a casualty.

(21 On arrival in line—
(a) Don’t waste time.
(b) See that runners are ready. #
lc) See that Infantry is informed.
(d) See that everyone is ready and knows what to do.

(31 After firing.
(a) Withdraw all possible material, such as mortars, ex­

ploders, galvanometers, etc.
(b) Camouflage.
(cl Submit an immediate report.

DATA ON OPERATIONS.
80-A. In planning operations of Gas Troops, the following 

data are useful. They refer to conditions of Trench Warfare 
and as based on British experience.
V' Stokes Mortars:

Gas; Allow 1 mortar to 100 yards of lateral target. 
Bombardments are made;

(1) On Mays or Nights Preceding Zero. Rapid bursts of 
fire for one or two minutes, once or twice on each of the 
nights preceding zero. Expenditure of ammunition is cal­
culated at the rate of 1 round per 5 yards of lateral target 
per minute.

(2) During the Assault. Smoke and lachrymatory agents 
are used on the flank of the attack.

Smoke: One Gas Company (16 mortars) is usuallj sufficient 
for a smoke barrage on the flank of an attack. One Section 
(4 mortars) has frequently been used. Average rate of ex­

penditure of ammunition is 1 round per mortar per minute.
Miscellaneous:

Mortars arc sited in the front line, or in saps just behind 
it, and are carried up by the special personnel. The latter 
also construct emplacements if time permits. The actual 
preparations can be completed in 12 hours, but a longer 
time is desirable. Infantrymen are required to carry bombs 
12 bombs to 1 man).
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#" Projectors
■ I) Tmin all guns on one target, <•. */., woods, village, or 

area <»f dugoufs.
(2) Only one shot can be lired, as the gun then require, 

digging out.
(3) Not more than 250 guns can he installed by one com­

pany in (me night.
(4) If several working nights are allowed the gas company 

can carry up and dig-in all its own guns if normal trench tram­
way facilities are available.

v-V Infantrymen are usually required for assistance m 
carrying drums (1 drum per man).

<6 1 Guns are sited in the front line or preferably just 
behind it in the open; with breastworks the guns are better 
placed behind the traffic trench than in the front line.

<7 Surface emplacements should be used wherever cor. 
cealnu-iit is possible.
Cylinders;

(l Recesses in front walls of trenches should he com 
plctely prepared before carrying into trenches is commenced.

(2; Each cylinder reuircs 2 men with 2 wooden poles to 
carr> it.

(3> Wrap each cylinder in burlap or sand bags to prevent 
noise from clanking together.

1 All valves and fittings should be tested for gas-tight 
ness and easy operation before leaving dump.

5< ( over cylinders in position In sand hags, bourds •
earth for protection against shell fragments or shrapnel.

{d At zero minus 10 minutes, station one man at each 
two cylinders to turn on valves. Stand hv during discharge to 
prevent accidents and gassing own men. All men should wear 
masks.

GRAD CIRCLE WITH CODE.
Fig. 36.

31. It has been decided to adopt the Grad or 40 point yys 
tern in noting wind direction, and miles per hour in noting 
velocity.

In transmitting wind observations .» known number is added 
to each reading; other pertinent information; signature.

Example: At a station known as Pierre, at 16 hours the wind 
blows from the north, or point 40 with n velocity of 8 miles per 
hour, and is steady.

The key number, which is frequently changed, is assumed as 
15. The message will then read:

Pierre, 1600. 5523, steady. Smith 
*40 4 -1 5 = 5 5  8 4- 16=23.
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MATERIAL REQUIRED FOR 4-INCH STOKES MORTAR
OPERATION.

4 Guns—40 Rounds Ammunition Each Gun.
Gas Ammunition.

4 4" Stokes Mortars complete In good order.
Gun Barrel.
Barrel Cover.
Gun Legs.
Legs Cover.
Traversing Handle.
Muzzle Cover.
Breech Piece with Nipple Anvil.

4 Base Plates, reinforced with wood.
160 Gas Bombs complete with Gaines and Fuses.
320 E. C. 3 Biscuits.
160 Waxed Wads.

1 Compass.
8 Shovels.
8 Picks.

300 Sand Bags.
4 Sets Backing Material for Baseplates.

64 Bomb Carriers.
4 Cleaning Rods.
4 Tool Satchels complete (eacn containing):

1 Spare Nipple Anvil.
1 Clinometer.
1 Monkey Wrench.
1 Combination Wrench.
1 Large Spanner.
1 Oil Cau.
1 Set Recapping Tools.

Spare Caps.
Emery Paper.
Cotton Waste.

Transportation one journey, exclusive of personnel:
2 Double Limbered Wagons, or 
2 5-ton Trucks, or
2 3-ton Trucks.

MATERIAL REQUIRED FOR 4-INCH STOKES MORTAR
OPERATION.

4 Guns— 40 Rounds Ammunition Each Gun.
Smoke or Thermit Ammunition.

4 4" Stokes Mortars complete in good order.
Gun Barrel.
Barrel Cover.
Gun Legs.
Legs Cover.



69

Traversing Handle.
Muzzle Cover.
Breech Piece with Flat Anvil.

4 Base Plates, reinforced with wood.
■jflO Smoke or Thermit Bombs (with Detonator Smoke).
160 31 D or button 79 Fuses.
^40 Cordite Rings (32) Extra.
ICO Cartridges Pink or Blue.

1 Compass.
8 Shovels.
8 Picks.

300 Sandbags.
4 Sets Bucking Material for Baseplates.

54 Bomb Carriers. .
4 Cleaning Rods.
4 Tool Satchels complete (.each containing): 

l Spare Flat Anvil.
1 Clinometer.
1 Monkey Wrench.
1 Combination Spanner.
1 Large Spanner.
1 Oil Can.
1 Fuse Key No. 31-D or 79.
3 Fuse Punch.

Emery Paper.
Cotton Waste.

Transportation one journey, exclusive of personnel.
2 Double Limbered Wagons, or 
2 5-ton Trucks, or 
2 3-tnn Trucks.

MATERIAL REQUIRED FOR 250 LIVENS PROJECTOR OP­
ERATION.

250 Projector Guns.
250 Base Plates.
250 Bombs
250 Gaines with Fuses and Detonators.
250 Charges (Prepared).
250 Muzzle Covers.
250 Sandbags.

12 Sets Marking Tape.
12 Pieces Camouflage.

360 Camouflage Pins.
24 Picks.
24 Shovels.
15 Exploders.
15 Reels Lead Wire (100 yds. double).

5 Triangles.
5 Clinometers.

y gt. of Gutf by Gns Troops_______________________________

T+
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5 Circuit Detectors.
220 yds. Insulating Tape.

15 Spanners. D. E.
3 Watches.
J Resistance Bos.
Transportation, one j«urncv. exclusive of personnel.

16 Double Limbered Wagons, or 
8 3-tou Trucks, or
5 5-ton Trucks, for 2'6" Projectors.

85. TABLE OF ALLOWANCES FOR GAS TROOPS
Technical Equipment.

I.
Projectors. Monthly CV.n?nmptk.3.

per Company.
100% Cu% 

Opcrntlrttis. Operationt
Projectors 2't)'' complete with muzzle cap......... 563^ 338
Projectors 4'0" complete with muzzle cap........  187< 112
Base Plates .................................................................  637 562
Drums. (’,. <}., complete with propellant and

component parts ............................................... 1200 720
Drums. N. complete with propellant and

component parts ............................................... 400 2»»J
Drums. H. E„ complete with propellant and

component parts ............................................... 300 180
Drums, incendiary, complete with propellant

and component parts........................................  100 00
spherical Bombs, H. S„ with propellant and

component parts ..............................................  250 150
10% Extra component parts for drums and

b o m b s............................................................ ................. . .
Propellant charges 10% extra on bombs and

drums .............................................................................. . . .
Muzzle caps. 10% extr:i on Projectors...................  300 180
Projector P ullers.......................................................  20 12
Wire. 7 strand, rubber insulated, for tiring,

miles ........................... .......... ...............................  1.7 1
Tape, racing, l Vi" wide. sals................................ . 500 300
Tape, insulating, 50 ft. rolls....................................  30 18
(.linometers ..................................................................  5 3
Sets of accessories, U, S. Ordnance Dept.,

class 54, Division 8. Drawing 7.....................  l /$  1
Exploders. Magneto Type....................................*. . 1 2 .
Circuit Detectors. Galvanometers.........................  1 2/3
Batteries, extra (1/3 of Galvanometers)............... 1 2/3
Platinum iridium wire or substitute...................  4’ 22>'
Resistance Boxes .................... ..................................  1/3 2/5

Note— For ever\ company to be trained, 150 empty drums 
will be required (discarded gas). ,

CO
 t

r>
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II.

 ̂loh ex Mortars.
Monti 11 y Consumption. 

n<r Cotnpatij.
1'W% 20%VC

s.

Ojn'mtktiiv nperu firms.
Stokes Mortars, complete with technical
equipment and wooden base-plates............. . 2*

\|. Bombs, complete, C. G.
C........S. M. Bombs, complete, X.

<j# M. Bombs. Lachrymal or 
jj# M, Bombs. Thermit .
S. M. Bombs, Smoke . .
4“ T. M. E. Bomb Carrier
Breech pieces, extra.............
Traversing Screws, extra.
Lubricating Oil for Barrels, Gals..

♦ Note— 10 Stokes mortars to be issued per company as initial 
equipment. One set of technical equipment to be furnished 
with every four <4> Stokes Mortars.

400(1 800
2000 400
ftOo 100

loot) 300
2000 400

10 2
0.1

Hi • 0.1
I 0.2

m , •

Cylinders.
Mo&Uily Consumption, 

per Company.
100% 20%

ipertUinu* • 'poratlonfi.
Cylinders tilled. C, G..................................  . .  3000 500
Sim*ite Candles. Type s  o r  Type I ’ ., c o m p l e t e . .  2 0 0  AO

IV.

ftcurral Supplies.

^it.munition Hand Gar...........................
Sitlvns Sets ...................................................
ixygen Cylinder ........................................

Potash Cartridges.................................. .. .
Haldane Apparatus .................
>xygejn cylinder for Haldane. .............

Axes. pick, complete...................................
Handles, pick-ax? . . .  ..........................
Pliers, side cutting. <H". . .................
Pliers. Websheath . . . .  . ........
Monkey wrenches, 12". ...................
Canxas. waterproof, 10 oz., yds............
1 -Clerics for Flashlights........... . .
Mnlbs fin* Flas ..ights............ ...............
Sandbag*: ...................................... ..............

liortai
lviti'pni<*ut.

Monthly 
Consumption 
p»r <*«mpanjr

•>*> «• — 1
4 1 5

• • • 1
1

1 1 5
• * * 1
150 10
100 10
250 20
250 10

10 I
100 10

25
dr,

1500
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Luminous Paint, lbs. - ........................................
Paint Base Zinc, lbs...................................................
nope. yds .............................................................
Large Poulins. 20'x30', Approx..............................
Verey Gun, 35 mm.....................................................
Verey Lights. 35 inm. Red one Star.....................
Verey Lights, 35 mm* Green one Star.................
Verey Lights, 35 mm. White one Star.................
Compasses, prismatic ...............................................
Shovels. 9" Blade, round point..............................

1/3
• • •

• *  •

20
150

t
l

100
10

8
8
8
2

10

86. The foregoing Table «»f Allowances is based upon the fol­
lowing assumption:

The proportions of the personnel engaged, on the average, In
each form of attack is as follows:

Cylinders .....................................................  . • 30%
Projectors ......................................................... 00%
Stokes Mortars  ........................................  20%

This assumption is largely influenced by the fact that it i> 
considered that there would always be a large percentage of the 
troops engaged operating on stabilized fronts. In preparation 
for any future conflict, there will be an increase in file use of 
cylinders and Stokes mortars, certainly if the cylinder is sat- 
istoctorilv developed.

It is estimated that 25 % of 4' and 75 % of 2't>" projectors 
working entirely on cylinders, projectors, or Stokes mortars, 
could discharge during one month the following:

Cylinders ...........................................................  3000
Projectors .........................................................  3000
Stokes Mortars .................................................. 10000 bombs.

It is estimated that 25% of 4' and 75% of 2'9" projectors 
would be used.

Average life of a projector would be four shots, or 25% loss 
in each shot.

Two hase-plntes will he necessary for euch 4' projector; aver­
age loss on base-plates will he 25% of the total in each shoot.

The total number of Stokes Mortars would be sufficient to re­
place the guns destroyed by shell fire, accident, or capture.
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87. t a b l e  o f  a l l o w a n c e s  f o r  g a s  t r o o p s .

Unit Equipment.
I.

to

i f
r* ̂

NAME OF 
EQUIPMENT 

ALLOWANCES |a
g l

W  W

tjp
I s
fif

c «2 £CE =

•w tl
i  sP cr"P& u *5c *5r t

i 4
f l

c a St'Sf 1 15a -a0  2c S' -JO

2- Drafting ................................ 1 2 2 32
*1 Signal ........................................ 1 l 1 25
4-3 Meteorological ........................... 1 • • Ifi
4-b Meteorological .................. . * 1 1 7
5 Photographic • • • ♦ • • • • • • • • * • • « ■ • 1 1 • 7
n Carpenter .................................. 1 o

sm 2 32
7 1 Reconnaissance ......................... 1 2 2 32
8 'ofllce ......................................... t 1 1 25
n Workshop .................................. • 1 1 7

Drafting Equipment.
Article.

Camel hair brushes, medium ..............................
Camel hair brushes, fine..........................................
Cloth, tracing, 30", roll.............................................
Dividers, 4 " ..................................................................
Dividers, proportional .............................................
Drawing instruments ...............................................
Drawing tables, 36"x60", with trestles...............
Erasers, steel .............................................................
Erasers, shield ................................................... .. • • •
Erasers, rubber, pencil...............................................
Erasers, rubber, ink...................................................
Frames, blueprint, 24"x30", with celluloid face
Ink, drawing, black, bottles....................................
Ink, drawing, blue, bottles......................................
Ink, drawing, carmine, bottles..............................
Ink, drawing, yellow, bottles..................................
Ink, drawing, green, bottles....................................
Ink. drawing, white, bottles....................................
Map measures ..............................................................
Note book. 4"x3", approx........................................
Paper, blueprint, 30", roll.................  .............
Paper, detail, white, 30". roll..................................
Paper, blotting, large sheets..................................
Paste, library, jars................. .................................
Pencils, drawing, H ...................................................
Pencils, drawing, 4H.................................. *............
Pencils, drawing. ATT..................................................

Amt. 
. .  1 
. .  1 
. .  I 
. .  12 
. .  1 
. .  1 
. .  1

. .  1 

. .  6 

. .  6 

. .  1 

. .  6 

. .  3 

. .  3 

. .  3 

. .  3 

..  1 

. .  1 

. .  8 
. .  1 
. .  1 
. .  6 
. .  3 
.. 12 
. . « 
. .  6
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Pencils, drawing, Graphite.................................................................. 1
Pens, crowquill, doz..................   ]
Pens, mapping, doz................................................................................  ]
Pens, con tou r........................................................................................ I
Pads, pencil pointing............................................................................  3
Pens, scratch............................................................................................. 6
Powder, pounce, for tracing, cans 2 1-2 oz...................................  1
Paper, tracing, 30", roll........................................................................ 1
Pins, boxes...............................................................................................  3
Protractors, semi-circular, 6 " ...........................................................  1
Protractors, map, celluloid...............................................................  2
Protractor Rectangular, map (T. S. 1077)..........   12
Reading Glasses, 5", 3-power.............................................................  1
Rule, parallel, steel, 18 "......................................................................  1
Rubber bands, boxes............................................................................  1
Scales, Engineer, triangular.............................................................. 1
Scales, Engineer, triangular, metric................    1
Scales, Architects................    1
Scales, Triangular, metric.................................................................. 1
Straight Edge, steel, 30 "...................................................................... 1
"T * Squares,36"...............................     1
Trays, washing, blueprint, 24 x 30 "............................................... 1
Triangular 30°-60°, 12"........................................................................  2
Triangular 45°- , 1 0 ".......................................................................... 2
Triangle, 30°-60°, 5 " ..............................................................................  2
Triangle, 45°, 4 " ....................................................................................... 2
Tubes, tin, for maps and tracing cloth..........................................  4
Tape, adhesive, rolls..............................................................................  3
Thumbtacks, doz..................................................................................... 10
Water colors, assorted, sets.............................................................  1

III.
Signal Equipment.

Bags, dispatch......................................................................................... 2
Batteries, for Flashlights.................................................................... 25
Bulbs for Flashlights..........................................................................  25
Cases, Brief.............................................................................................. 2
Flashlights W'ith Batteries.................................................................  20
Glasses, field, type E. E.......................................................................  fi
Kits, flag, combination, standard.....................................   2
Knives, Jack, heavy, with loops........................................................256
Telephone seis, complete......................................................................  1
Telephone wire, insulated, feet, ("twisted p a i r ) . . . . . ................300
Watches, luminous dial.........................................................................20

IV.
Meteorological Equipment.

Anemometer, Stanley, hand, portable, (or equivalent).................  1
Wind Vanes, hand................................................................................. 10
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IV-A.

Meteorological Equipment.
Anemometer, Stanley, (or equivalent).......... ................................ 1

Hand, portable...................................................................................... 1
Aneroid Baragraphs........................................................................... 1
Wet and Dry Thermometer................................................................  1
Sling Psychrometer...............................................................................  1
Aneroid Barometer, la r g e .................................................................  1
Stereoscope Panterescopc Sehwcissgith...........................................  1
Stop Watches ......................................   1

V.

Photographic Equipment.
Camera, Graphlex 3-A ........................................................................... 1
Developing, equipment, complete...................................................... 3
Films, doz..................................................................................................  5

VI.

Carpenter Equipment.
Augers, ship handled, sets of 5 .......................................................... 1
Awls, scratch....... ................................................................................... 2
Axes, handled, 32 "..........   4
Bit, auger, sets o f ? .................................................................................  1
Bit, expansion. 2 cutters......................................................................  2
Bit, Screwdrivers, 3 /8 " ......................................................................... 6
Bit, Screwdrivers, 1 /2 " ......................................................................... 6
Brace, ratchet........................................................................................... 1
Calipers, 8" set of inside and outside...............................................  2
Chalk, carpenter’s, lbs....................................    6
Chalk lines, 40'..............................................    3
Chisels, cold, 3 /8  x 1 " .................................................   6
Chisels, framing, 1" handled............................................    1
Chisels, framing, 1 /2 " handled..........................................................  1
Chisels, framing, 2" handled...............................................   3
Dniders, wi n d 1
Drawknife ..............................................................   1
Files, taper, saw, 6 " ...............................................................    6
Hammer, claw, handled.............................    2
Handles, axe, 32 "..........................................................................   G
Handles, Chisels, framing 6 " ............................................................  6
Handles, Hammer, claw....................................................................... 4
Hatchets, handled.................................................................................... ft
Level, carpenter’s 2 4 "...........................................................................  1
Mallet, carpenter’s handled..................................................................  1
Oiler, 1-2 pint.......................................................................................   1
Pencil, carpenter’s, doz..........................................................................1/2
Plane, Jack................................................................................................  2
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Pliers, side-cutting.................................................................................  2
Plumb bombs, 9 1/2 oz......................................................................... 1
Pules. 2 ft. 4 fold.................................................................................... 3
Saw, compass, 12" key hole blade, handled................................... I
Saw, compass, 14" blade, handled...................................................... 1
Saw, compass, 18" nail cutting blade...............................................  1
Saw, cross cut, hand, 2 6 "....................................................................... 4
Saw, rip, hand, 2 6 ".................................................................................  2
Screwdriver, 5" blade...........................................................................  2
Square, steel carpenter’s .......................................................................  2
Tape, metallic, 50 f t ............................................................................. 1
Square, try................................................................................................. 1
T-bevels....................................................................................................... 1
Wrenches,-monkey, 12".........................................................................  2

VII.

Reconnaissance Equipment.
Alidades ..................................................................................................... 2
Boards, sketching.................................................................................... 2
Chests, sketching outfit.........................................................................  2
Clinometers, service, with cases...................................................... 2
Compasses, Box.........................................................    2
Compasses, Prismatic, with cases.................................................... 2
Celluloid sheets .....................................................................................  86
Erasers, rubber, pencil.........................................................................  14
Holders, timing pad...............................................................................  2
Hand levels .............................    2
Metallic tapes, in tenths, 150 ft ........................................................ 2
Note books, field..........................................    6
Page tallies ..............................................................................................  2
Pockets, pencil..........................................................................................  2
Pads, timing..............................................................................................  2
Paper, sketching, sheets, gross.......................................................... I
Pencil, blue ..............................................................................................  4
Pencil, drawing H...................................................................................  4
Pencil, drawing, green.........................................................................  4
Pencil, drawing, red...............................................................................  4
Protractors, pencil point....................................................................... 4
Tape, adhesive, rolls.............................................................................  4
Tripods, wood, folding....................................   2

VIII

Office Equipment.
Army liegnlations .................................................................................. 1
Defensive Measures against Gas...................................................... 32
Desk, field (Unit A )...............................................................................  1
Desk, field, (Unit B)......................................    1
Engineers’ Field Manual...............................................   5
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Engineers* Training Manual..................................    &
Field Service Regulations.................................................................... 3
Infantry Drill Regulations..................................................................  5
M a n u n l  of Courts-martial....................................................................................................  1
Dictionary. French-English, large.........................................................  1
Manual Interior Guard Duty................................................................ 5
Mimeograph, small type, portable................................................  1
Non-commissioned Officer's Manual..................................................  32
Small Arms Firing Manual................................................................  3
Typewriters, Underwood, 10" Carriage..........................................  2

IX

Workshop Equipment.
Anvils, 150 lbs......................................................................................... 2 .
Aprons, leather....................................................................................... 2
Bolt cutters, 1 /2 " .....................................................................................  2
Bolt cutters, 5 /8 " ................................................................................... 2
Brace, carpenters ..........   1
Chain Block, 3-ton................................................................................. 1
Chisels, cold, 1 /2 " ................................................................................... 12
Chisels, cold, 1 " ..........................................................................    12
Calipers, outside, 6" pairs..................................................................  1
Calipers, inside, 6" pairs......................................................................  I
Chisels, square, hot, 1 " ..........................................................................  2
Drills, post, 15".......................................................................................  1
Drills, Yankee Breast, double speed, three jaw chuck No. 4 4 .. 2
Drills, Yankee Breast, small for drills ranging 1 to 60.................. 2
Drills, Morris, straight shank, twist size from 1 to 60...............  1
Drills, 1 /4 " straight shank.................................................................. 6
Drills. 5 /16" straight shank................................................................ 6
Drills, 3 /8 " straight shank.................................................................. 6
Drills, 7 /16" straight shank.............................................................. 4
Drills, 1 /2 " straight shank................................................................ 4
Drills, 5 /8 " Square shank twist dril*s............................................. 2
Drills, 3 /4 " square shank twist drills............................................... 1
Drills, 7 /8 " square shank twist drills............................................... 1
Drills, 1" square shank twist drills................................................. 1
Drills to tit post drill chuck, 3 /1 6 "................................................. 6
Drills to fit post drill chuck 1 /8 ".......................................................  6
Drills to fit post drill chuck 1 /4 " ...................................................  6
Drills to fit post drill chuck 5 /1 6 "..................................................... 6
Drills to fit post drill chuck 3 /8 " ...................................................  6
Drills to fit post drill chuck 7 /1 6 "................................................. 2
Drills to fit post drill chuck 1 /2 " ...................................................  2
Drills to fit post drill chuck 5 /8 " ...................................................  1
Drills to fit post drill chuck 3 /4 " . .....................................................  1
Drills to fit post drill chuck 7 /8 " ................................................... 1
Drills to fit post drill chuck 1 " .......................................................  1
Dies and Taps, sizes from 1 /8 " to 2" pipe set............................ 1
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Dies and Taps, IJ. S. Standard machine screw, set. sizes
5 /15". 3 /8 ", 7/16", 1 /2", 5 /8 ", 3 /4 ", 7/8", 1 " .......................

Dividers, pairs .....................................................................................
Dies nnd Taps, U. S. set of Standard thread 1/4", 5 /36",

3 /8 ", 7/16", 1/2", 5 /8 ", 3 /4 ", 7 /8", 1 " .........................................
Forge, medium size.................................................................................
Flatters .....................................................................................................
Files, flat bastard, 16"..........................................................................
Files, smooth, 16 ".................................................................................
Files, half-round, bastard, 16".........................................................
Files, flat bastard, 14"...........................................................................
Files, round bastard, 12"......................................................... * ..........
Files, round bastard, 8 " ......................................................................
Files, square bastard. 16"..................................................................
Files, square bastard, 12"....................................................................
Files, knife, 6 " .......................................................................................
Files, wardiug, 4 " ...................  ...........................................................
Files. Mill, 12".........................................................................................
Files. Mill, 8 " .............................................................................................
Files, Mill, 6 " ............................................................................................
Files, half round bastard. 8 " ..............................................................
Files, half round bastard, 6 " .............................................................
Files. Mill flat, 4 " .................................................................................
Fuller set up to 2 3 /8 " size................................................................
Grease gun, Towsend............................................................................
Handles, assorted, tile..........................................................................
Handles, hammer, assorted................................................................
Handles, file, assorted..........................................................................
Handles ............................................................... ....................................
Hammers, sledge, 12-lbs........................................................................
Hammers, ball pien, 2 -lb ......................................................................
Hammers, ball pien, 1-lb....................................................................
Hammers, cross pien, 2-lb..................................................................
Hammers, cross pien, 3-lb..................................................................
Hammers, cross pien, 4-lb .................................................................
Hammer, set ...........................................................................................
Hammers, ball pien, 3-lb....................................................................
Hammers, flat pien, 2-lb........................................................................
Hack saw frame, 12"..........................................................................
Hack saw blades, medium tooth, 12", doz....................................
Hammer, sledge, with flat pien, 12-lli..........................................
Heading tools, set of six, set................................................................
Oil can, 1 p i n t . . . . ..............................................................................
Oil stones, carborundum......................................................................
Punches, 1 /8 "...........................................................................................
Punches, belt. 3 /8 " .............................................................................
Pliers, combination, 6 " ......................................................................
Pliers, clinc, 8 " .......................................................................................
Pliers, cline, 6 " .......................................................................................
Pliers, gas, 10".........................................................................................

I
2

1
1
2
3
2
2
3
2
2
6
6
6
6

12
12
12
32
12

6
1

12
24
12

6
2
3

12
12
o
2
2
9&
6
6
3
6
1
1
1
4

12
2

12
12
12
12



(Jse of Gas bV Gtts Troop*_______________________________________

pliers, gas, 1 2 " ...........................................................................................  6
Rule, 2 ft. 4 fold .......................................................................................  1
Rules, Stanley, joined, 6 f t ........................ ......................................... 2
Solder irons, 2-lbs..................................................................................... /
Solder irons. 1-Ib................................................................................... 2
Scale, combination steel, Starret, 12 "............................................... 1
Scale, steel Starret, 6 " ..........................................................................  1
Snips, tin, 14", pairs............................................................................ 2
Scrapers, bearing set..........................................................    1
Scrapers, carbon, sets....... ..................................   2
Sledges, size 3 /8 "  to 1 1 /4 ", set.........................................................  1
Square, carpenters................................................................................... 1
Screwdrivers, 3 " .....................................................................................  6 ’
Screwdrivers, 6" ...............................................    1*2
Screwdrivers, 8" .......................................................................................  1*2
Screwdrivers, 12 ".....................................................................................  6
Screwdrivers, 16" .........................................   6
Tongs, blacksmith, straight...............................................................  2
Tongs, gad, 3 /4 "  to 1 " .........................................................................   2
Torches, blow, gasoline........................................................................ 4
Vise, blacksmith, 70-lb..........................................................................  1
Valve setting tools, 1 set of gas engine............................................ 1
Vise, machinist’s, 4 " ................................................................................  1
Vise, machinist’s, 6" ............................................................................  6
Wrench, monkey, 1 8 "...........................................................................  2
Wrench, monkey, 12 "............................................................................ fj
Wrench, Stillson, 8 " ............................................................................... 1*2
Wrench, monkey. 8 " .......... ■.................................................................. ft
Wrench, Stillson, 1ft" ......................T...................................................  12
Wrench, Stillson. 1 4 "............................................................................  12
Wrench, Stillson, 18"............................................................................ f,
Wrench, Stillson, 2 4 "............................................................................ 2
Wrench, monkey, 1ft"...........................................................................  12
Wrench, monkey, 16".............................................................   4
Wrench, monkey, 2 4 "............................................«................................  2
Wrench, Wcstcott or adjustable, 6 " ................................................  12
Wrench, Westcott or adjustable, 8 " ................................................ 12
Wrench, End to No. 27........................................................................ 12
Wrench, End to No. 2 5 ..........................................................................  12
Wrench, End capscrew and nut, A. L. A. M. set, size l / 4 " - l " . . 12 
Wrench, End U. S. Standard, capscrew and nut size 1 /4 " to

1 1 2 " ,  sets.............................................................................................  ft
Welding outfit, portable, oxyacetylene..............................................  1



80 Gas Manual— Part / / /

88. PROJECTS.

After receiving the reconnaissance report the unit commander 
prepares a project. This is submitted Lo Division Headquarters 
for approval. (See Paragraph 68).

The project generally covers the following points:
(1) Map Reference.
(2) Object of Proposed Operation.
(3) Emplacements and Target.
(4) Location of Billets Desired.
(5) Assistance or material needed from Division, (Trans­

port, carrying parties, etc.).
(6) Safety precautions to be taken by Units holding Line.
(7) Wind Limits, with Map.
(8) Estimate of Time Required for Installation.

Signature.

WIND LIMITS.

88-A. Since the successful use of gas is largely dependent 
upon wind conditions, it is essential to establish rules govern 
ing the relation of the wind direction and velocity to the use of 
gas. The question as to whether gas can be used under the 
wind conditions of the day is determined for projectors and 
Stokes mortars as follows:

(See Fig. 37.)
(a) The target area is plotted.
(b) From the intersection (O) of the near edge of the tar­

get with the line of fire (x-x), lines (0-1) arc drawn clearing 
all the salients of our trenctfies, for a distance of 5 kilometers 
on both sides of the target.

(c) Lines (0-2) are then drawn making angles of 20° with 
lines (0-1). These angles (A) are the angles of safety.

(d) Lines (0-3) are next drawn making angles of 15° with 
lines (0-2). These angles (B) are the angles of spread, over 
which the gas may be expected to diffuse.

(e) The angle (C) remaining between lines (0-3) gives th< 
wind limits for the operation.

If the direction of the wind is within these limits and its 
velocity is between 3 and 12 miles per hour the operation may 
take place; if otherwise, it should be postponed.

If the gas is to be discharged from cylinders, the wind limits 
are determined as follows: (See Fig. 38.)

(a) The cylinder emplacement is plotted.
(b) From the center of the emplacement (O), lines (0-1) 

are drawn to clear all salients in our own lines, for a distance 
of 10 kilometers on each side of the target.
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F ,q  3/

PROJECTOR ft STOKES MQrtf'flRd
VELOCITY OVER <3 AND UNDER 12 M.PH 

DIRECTION. EXAMPLE DIAGRAM

SAFETY WIND LIM ITS

q f f l n s l  ojvbston, ena s ic , cws n * SS9-*

1C) ANY WIND IN THESE UN IT,*

* 5 ^

_V X
ft, SjD* IJ THE ANGLE o r  SOFE.Tr M Ca S u r Td  FROM ft U H L  FROM  THE

t a r g et  c l e a r in g  a l l  th e  s a l ie n t s  w ith in  f iv e  k il o m e t e r s
ON BOTH 3JDBC

f8\  AT* A5 THE ANGLE. OF SPREAD MEASURED FROM TH E INTERIOR SIDES 
OF TH E SAFETF AN G LES

f d  THE REMAINING ANGLE GIVES THF. W/ND LIM ITS FOR THE  
OPERATION
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n o .  3 8

CYLINDERS
VELOCITY OVER 3  UN OCR IB M.PH  

DIRECTION SEE DtACRAM '

{O ' B O ' AS THE SWEETY L IM IT -  M EASURED FRONT A  LIN E FRO M  
EMPLACEMENT fYeODUCEQ TO CLEAR ALL SALIENTS IN  OUR 
O W N  LIN ES W ITHIN fO  HILOMETERS -  ON EACH SIDE 

(B ! / S ' IS  THE SPREAD -Or THE CLOUD MEASURED WITHIN THE 
ANCLE ENCLOSED BY THE INTERIOR SIDES OF THE SAFETY  
ANCLES

ICt THE REMAINING ANCLE GIVES THE WIND U M T S  FOR THE 
OPERATION

M F E T Y  WIND U M T S

O TFE nst QiVM Oft. U lt i .t U  C M
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(c) Lines (0-2) are then drawn making angles of 20° with 
lines (0-1). These angles (A) are the angles of safety.

(d) Lines (0-3) are next drawn making angles of 15° with 
lines (0-2). These angles (B) are the angles of spread.

(e) The angle (C) remaining between lines (0-3) gives the 
wind limits for the operation.

If the direction of the wind is between these limits and its 
velocity is between 3 and 12 miles per hour the operation may 
take place; if otherwise, it should be postponed.

SAFETY LIMITS.

88-B. Since both Stokes mortars and Livens projectors are 
more or less crude forms of artillery, they have large disper­
sions of shots, both in range and deflection. Moreover, due to 
defective propellants, etc., shorts quite frequently occur. These 
short shots may fall onlj' one or two hundred yards from the 
emplacement and if the fuse is armed they explode and become 
a source of danger to our own troops. It therefore becomes 
necessary in conducting Stokes and Livens projector opera­
tions to prescribe certain safety zones for our own personnel 
and to remove all troops from territory lying utside the safety 
limits. *

The safety limits for Stokes and Livens projector shoots are 
determined as follows: (See Fig. 39.)

(a) The emplacement and target arc plotted and lines are 
drawn between the lateral limits of each.

(b) Lines are next drawn making angles of 10° with the 
lines joining the emplacement and target.

(c) A second pair of lines is next drawn from the em­
placement making angles of (10° +  30°) with the lines from the 
emplacement lo target.

(d) With the center of the target ns a center, and with n 
radius equal to one-half the range, a semi-circle is described.

i.e) Remove the infantry from all areas included between 
the line of trenches and the arc of the circle. See areas (a) on 
Plate.

(f) Remove all men from the area between the lines mak­
ing angles of 10 with the lines from the emplacement to the 
target. See areas “h”.

(g) All men should wear box respirators in the area be­
tween the lines making angles of (10° +  30°) with the lines * 
from the emplacement lo the target. See areas “c.”

(h) In order to avoid moving men, it is often advisable to 
Place the guns nearer the trenches than the target Is; that is, 
o choose a range that Is less than twice the distance from (he 

mrget to our own trenches.
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E'G 33
PRO, If C TOP STOKES MORTAR

(A ) REMOVf IN F am  tr y  FROM the a r e a  in c l o s e d  b y  a n  ARC //Ay/n o  
FOR A CENTER THE CENTER OF THE TARGET AND A RADIOS EQUAL 
TO ONE HALF THE RANGE

(b J RE HOFF ALL MEN FRON THE AREA BETW EEN TH E  LINES MAH/NO 
AN ANGLE A T  THE EMPLACEMENT OF 10“ W/TR THE LINES FROM  
EITHER END OF THE EM PLACEM ENT TAN G EN T To THE TA R G E T

( C i A L L  M EN TO W EAR BOA RESP/RATORS IN  THE AREA IN CLO SED  
BY TH£ LINES MAKING AN ANGLE O f lO '+SO 'W ITH THE ABOUT LINES

TO A TO ID  MOU/N& MEN TAKE RANGE THAT /S LESS THAN TYV/CE 
THE DISTANCE OF THE TAR G ET FROM OUR FRONT LINE TRENCHES

SAFETY LIMITS

Offense Dikision lh*.. j . c C JVS J5 >7
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► RECONNAISSANCE REPORTS.

0 9 . After reconnoitering a position, a reconnaissance report 
i5 niadc out, giving the following data:

(1) Reference map.
(2) Division holding line.
(3.) Targets with map reference, and occupation.
(4.) Emplacement positions with map reference.
(5.) Recommend: No. of Projectors. Stokes Mortars. 

B o m b s .  Cylinders 2'6" -  2'9" - 4'0" No .and kind of each.
(6) Number and kind of batteries and angle of fire of each 

battery.
(7) Wind limits.
(8) Billets for men; map reference.
(9) Company dump with map reference. Method of getting

material from battalion dump to company dump. .
(10) Detailed description of method to be used in taking 

m a t e r i a l  forward from company dump to battery position. Give 
r o u t e  to he followed, number of trucks (3-Ton), light railway 
trucks, number of push trucks, etc., necessary; number of infan­
try carrying party necessary and length of time that the party 
will be used; map reference of all advance dumps; time necessary 
to take material forward; work that is to be done during the 
night, and that during daylight. Number of company men to be 
used In taking the material forward.

(11) Battery positions, number of men necessary to install; 
work done at night or during daylight. Time necessary.

(12) Total number of lorries necessary and length of time 
they will he used.

(13) Total time necessary to complete the job.
(14) Total number of men and officers necessary to com­

plete the job.
(15> Camouflage necessary; kind, color, etc.
06'! Position of Company Commanders, Section Comman­

ders. giving map reference, telephone number or name.
(17) Communications from battery position to Company 

Commanders and to Battalion Commander if necessary.
(18) Infantry Brigade . Regimental, Battalion, and Com­

pany Headquarters, with map reference and telephone number.
Signature.

OPERATION ORDERS.

90. These orders are issued by the officer in charge of an oper­
ation. after approval of his project, and generally so as to .-each 
all organizations concerned about six hours before zero.

Operation orders cover the following points:
(1) Map references.
(2) Company operations, and purpose of operation 

(target).

[Jsc of Gas bj/ Gas Troops_______________________
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(3) Installation, giving map reference of emplacement- 
number of guns; ammunition, etc.

(4) "D ” Day and “ H” hour if decided. It is usual to state 
“at a day and hour to be given later”.

(6) Discharge orders.
Vo) Wind limits— direction and velocity.
(7) Safety precautions; cleared areas, and box respirator 

areas.
(8) Synchronization of watches. Place and hour.
(9) Liaison and code words. This includes location of 

various P. C.*s and routine messages, such as wind, readiness, 
etc.

(10) Action after zero hour. Camouflaging.
(11) Copies to .........................

OPERATION REPORT.

91. Immediatly after an operation, reports arc rendered to 
units concerned, usually Corps and Divisions.

The type of report rendered is shown on the following form.

OPERATION REPORT 
TO

r. o . FIRST GAS REGIMENT.

Serial No................
......................... 1919.

Reference Maps.
1. Headquarters ...................................................................................................
2. Gas units operating.......................................................................................
3. Corps, Division nnd Brigade to which attached........................................
4. Purpose of operation............................................. ..........................................
5. Wind limits .....................................................................................................
9. Map reference of emplacements..................................................................
7. Map reference of targets.................. ............................................................
8. Enemy regiments nltected.............................................................................
9. “ D”  Day............................................ “ H”  Hour...........................................

10. Wind direction nud velocity: weather conditions......................................
11. Number installed. Cylinders. Projectors. Stokes Mortars. (And

type of gas used.)

12. Number tired ...................................................................................................
Percentage fired ............................................................................................

18. Reason for discrepancies (In any)
14. Enemy action before, during and after attack.
10. Casualties. (Nmnes of officers, regimental numbers of other ranks, 

since reconnaissance.)

19. Time taken and men employed on operation
17. Infantry assistance obtained for operation.
18. Remarks.
19. Operation order nnd map attached.

(Should he sent previously wh< u possible.)
Copies forwarded to:

Flened: 
O . O .
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TACTICAL USE OF CAS, THERMIT AND SMOKE BY
GAS TROOPS.

Gas.

92. The amount any kind of gas used by gas troops should 
conform to tactical conditions, having due regard for wind and 
terrain conditions.

93. Gas may be correctly used as follows:
I. In an active offensive:
(a) Preceding an attack, all enemy targets should be kept 

under a gas atmosphere, allowing only a reasonable time for 
clearance before the arrival of our troops. Only by so doing 
can the full benefit be derived in producing casualties, de­
moralization, reduction in fighting efficiency, and morale.

(b) During a temporary check of an advance, extending 
from a few hours to several days, gas should be nsed on enemy 
concentrations, villages, strong points, woods, reverse slopes 
and machine-gun nests.

(c) During organization and consolidation of the line, 
gas should be used as for a temporary check, with special 
attention to sectors from which counterattacks may be launched.

(d) During nights of an advance gas should be used on 
enemy supports and reserves, and on machine-gun nests and 
strong points.

(ej Against machine-guns just before an attack, a judicious 
use of gas by Stokes Mortars is an effective means of handling 
this form of defense. Placing from two to ten bombs of phus- 
gene, depending on wind and terrain conditions, in a ma­
chine-gun nest establishes a local concentration sufficient to kill 
and force enemy to wear masks or abandon guns. The gas will 
have dissipated sufficiently by the time of arrival of our own 
troops to be safe. Close co-operation between the advanced in­
fantry units and gas troops will allow this result. Troops must 
become accustomed to the smell of slight concentrations of phos­
gene, and should be taught to advance through or around it, 
just as they are trained to follow a barrage.

II. In stabilized warfare:
(a) Surprise shoots of high concentration may be used 

on enemy concentrations, macliine-gun and minenw'crfer em- 
placemets, strong points, trench intersections, and from one 
end of the line to the other, when conditions are favorable.

Thermit.

94. Thermit may be used under conditions similar to I (e) 
or II, above, when conditions of wind or terrain prevent the 
use of gas.
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Smoke.

95. The intelligent use of smoke in modern iufantry t a c t i c s  
afters many advantages arising from concealment and deception.

Smoke may be correctly used by gas troops as follows:
(a) To mask enemy observation posts and blind hostile 

machine-guns.
<b) To cover front and llanks of attacking troops. In 

frontal screens care must be exercised to place the smoke 
screen, preferably on the enemy trench system, so that an 
enemy barrage laid on the screen will not catch our own 
advancing troops.

tej As a feint to draw the enemy’s attention to a front 
which it is not expected to attack, causiug him needlessly to 
retain troops and expend ammunition.

(d; Deceptive screens to simulate general or local attacks- 
Gas should, generally be used with smoke in these cases. A 
proper use of gas in connection with smoke screen work will 
cause the enemy to expect gas whenever smoke is used. This 
offers a tremendous advantage to our own troops.

(e) To conceal concentrations of our guns and troops, ami 
to screen roads and movements.

(f) To cover construction of bridges and trenches in the 
face of the enemy.

The use of smoke should he such as to lead the enemy to ex­
pect some object other than the real one.

CHOICE OF WEAPONS.

The Stokes Mortar.

90. The mortar gas bomb is adapted to any of the cases set 
forth in Par. 93 above. The mortar is especially useful in an 
active offensive where its mobility permits it to he pushed far 
forward and brougliL into operation on short notice. With 
efficient transport, gun teams can readily follow the reserve 
battalions of attacking regiments and be brought into action 
when required on e :my machine-gun nests or concentrations 
within two hours, this weapon is particularly adapted to the 
formation of local high concentrations, and is one of the best 
means of silencing hostile machine guns or minenwerfers within 
range*

The mortar smoke bomb is used effectively under all con­
ditions given in Par. 95, above. The mortar thermit bomb Is 
used primarily for its demoralizing effect, ugainst enemy ma 
chine-guns, of concentrations within range. It is not as effect­
ive as gas, but can be used irrespective of wind directions. It 
may at times be used where conditions arc unfavorable for 
smoke, or in addition to smoke, on strong points, trench inter­
sections, and machine-guns. It has a considerable terrorizing 
effect.



The Projector.

The projector gas drum, with its thirty pounds of gas, is an 
excellent weapon for producing high concentrations in sur­
prise shoots. It is especially effective against enemy concen­
trations, in villages and woods.

Due to its longer range, it can he nsed when Stokes mortars 
cannot. On the other hand, the weight and hulk of the equip­
ment hinder its use on a rapidly moving front. With a length 
of carry not to exceed 500 meters from the limit of mortar 
traffic to the emplacements, from 100 to 150 projectors can he 
installed and discharged in one night by one company. This 
makes the projectors an efflcielnt weapon during temporary 
checks, or during organizations and consolidation of the line.

Projector drums filled with high explosive may he used 
whenever wind conditions prevent the use of gas. They con­
tain large charges in a case which is much lighter than an 
artillery shell, and are verv deadly against troops in the open. 
They may also be used to demolish wire.

Projector drums may he also filled with oil, bnt as such have 
not yet been used hy our troops. They wonld he useful in 
h nfng woods, or as a demoralizing agent when gas conld not 
be used.

Cylinder*.

A cylinder gas attack against suitable targets Is undoubtedly 
the most effettive means of using gas. High concentrations 
may he established over wide areas, and to depths of 10 or 
15 kilometers. Even when the enemy has heen aware that an 
attack was probable, there have been casualties amounting to 
nearly 10% of the enemy forces in the area affected. In ad­
dition. the gases, being highly corrosive In high concentrations, 
attack the metal parts of all guns and rifles.

A cylinder attack, with a suitable wind, may be made imme­
diately preceding an attack along Ihe entire front. It can be 
closely followed by the infantry and will succeed in thoroughly 
breaking the defense.

97. SELECTION OF WEAPONS.

The determination of the kind of gas attack to execute de­
pends primarily upon the time available, nature of terrain, and 
target, range, and wind. The selection of weapons should, 
therefore, not be made until after a tbri-ough tactical study 
«'f the situation.

TRAINING OF GAS TROOPS.

98. In the training of gas troops it must be kept constantly 
in mind that they are strictly fighting troops who will be re­
quired to carry on their operations in the foremost areas.

nfoa of  Gas by Gas Troops W
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They must he trained to insure correct technical execution with 
their special equipment, as well as to know to handle them­
selves in action as Infantry, and take care of themselves in all 
emergencies of front line work.

The course as outlined herein is of the most intensive char­
acter, but must be considered of an emergency nature made 
necessary in order to place troops in action at the earliest 
practicable moment.

In addition, the assumption is made that the troops are or­
ganized and equipped, have a full complement of officers amt 
at least half of their non-commissioned officers, and that the} 
have received preliminary instructions, including the simpler 
close order movements up to and including the Battalion Parade.

99. The course is divided into two phases, the first consist 
iug of eight weeks and the second four weeks* The first phase 
consists of the school proper and is divided roughly as follows:

(a) Four weeks or forty-four drill periods devoted to 
special training in the use and operation of the special equip­
ment.

(b) Two weeks or twenty-two periods to Infuulry train­
ing.

(c) Two weeks or twenty-two periods devoted to target 
practice, instruction and firing.

The second phase covers four weeks, during which platoons 
or sections will be attached to units of experienced troops 
actually operating at the front. During this phase troops under 
instruction will assist the experienced troops by providing ad­
ditional labor and gradually working into the operations, fix­
ing the work of the first phase definitely in nil details, under 
the conditions met with in actual operations at the front 
Where it is impossible to do this, an additional four weeks 
should be allowed and the entire phase used in improving dis­
cipline, technical execution, and the carrying out of operations 
under all simulated conditions, of front line work.

PRINCIPLES TO GOVERN THE TRAINING.

100. Underlying all instruction must be a keen fighting spirit. 
Both officers and men must be made to appreciate from the 
very start that the ultimate and sole object of the work of this 
organization is to produce enemy casualties and assist other or­
ganizations to produce enemy casualties. Its success and value 
to the Army and our country can he measured directly in enemy 
casualties. Gas troops will he carefully instructed in theii 
part in the team work necessary to the success of tactical opera­
tions in which they may be engaged, especially in the neces 
sity of giving loyal and faithful service to the commanding 
officer of the Infantry unit under whose orders they may he 
directed to operate. ,
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It Officers and men must appreciate that absolute discipline. 
Lnd compliance with orders and instructions are not only essen­
tial to greate r ilirect success but a l s o  afford the only real means 

H o f  p r o t e c t i o n  against large casualties in our own personnel.
Officers and men must not he allowed to drill in an indif­

ferent or aimless manner. The picture of actual combat must 
Ik* kept in the mind of the instructor and transmitted to those 
undergoing instruction.

Lectures will he reduced to a minimum, made, brief and 
w h e n e v e r  possible given in connection with explanations and 
demonstration of equipment in the field.

Gas defense training will be continued during the entire 
course of training, using any available time and under con­
ditions which will leave every man capable of protecting him­
self in extreme emergency.

SCHOOL PHASE.

101. It is essential that the officers who are to actually lead 
the troops be trained with them, and know tlielr men- This 
necessitates dividing the personnel into six classes, dividing 
along tactical lines of the units where possible. These classes 
are as follows:

Class A— One-half of commissioned personnel.
Class II— One-half of commissioned personnel.
Class C— 1One-half of non-commissioned personnel.
Class I)— One-half of non-commissioned personnel.
Class E— One-half of remainder of units.
Class F— One-half of remainder of units.

Classes A, 11, C and D will be given sullicicnt actual field 
training with the special equipment to insure not only a thor­
ough understanding, but also correct mechanical execution. 
Officers will he truied separately from the otner ranks, and will 
be required to actually handle and carry loads, use the pick ant! 
shovel, and do all the practical work. They will also curry out 
Operations, including transportation of material, both before 
and after the operation.

GENERAL TRAINING.

102. Throughout the course of instruction the strictest at­
tention will he paid to discipline, the routine administration of 
the units, and in as far as possible, the routine functioning of 
officers and men.

Strict attention will he paid to the performance of guard 
duly- Messing arrangements will be carefully supervised and 
additional training given in the handling of rations, billeting 
of the men will be given careful consideration. Sanitation and 
proper policing will he carefully watched, bathing of the men 
will he done by schedule and supervised.
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In the general training stress must be laid on the absolute 
necessity of learning routine administration, the proper hand, 
ling and care of men under the better conditinos of the reat 
a r e a s ,  or training camps, so thoroughly that both officers ana 
men will be able to take care of themselves under the adverse 
conditions of the front line work. Discipline and insistence- 
on the performance of every detail of this work is essential.

EQUIPMENT AND SUPPLIES.

103. Chiefs of parties will anticipate their needs and place 
requisitions well in advance of time required, to insure delivery 
at advanced dumps. The minimum allowance of ammunition 
is as follows: i

Stokes iMo t̂ars.
Live- Dummy. Projectors.

Officers ............. ........... 20 20 5
N. C. Officers.. ........... 10 10 2

5 1
Tue Stokes Mortar ammunition will be furnished in the fol­

lowing proportions:
Phosphorus ..............................................................  2
Ranging......................................................................  1
P. ................................................................................... 1
Thermit ....................................................................  1

Instructors will insure accuracy of operations lief ore expendi­
ture of live material. In the use of live material every effort 
will be made to approximate actual conditions at the front, 
giving due consideration to tactical use.

DETAILED INSTRUCTION.

104. Instructors will be required to prepare and carry out 
the actual instruction in accordance with their experience and 
all information available, with due regard to prescribed stand­
ard practices. Instructors will not introduce personaL special­
ties until approved, or endeavor to cover little used schemes. 
Instruction must be clean cut and definite, covering funda­
mentals and leaving variations and changes to be worked out 
in the field.

The working out of definite schedules covering the training 
should be made by the officer in charge of the instruction i n  

advance, for the entire period of the school phase. With 
definite information as to the length of time available and with 
ail other conditions known, it will be possible, using the out­
lines which will follow, to cover the entire course. It cun be 
covered in the outlined time, if the work is organized and every 
officer and man is required to give his entire time and thought 
to it-



Hy dividing Uic two classes of personnel into two sections u

r j s  p o s s i b l e  to have one-half the ofiicers and non-commissioned 
uflicers with tlie men during all periods of their training, aiul, 
l,y making the instruction progressive, that is, training the 
officers and non-commissioned ofiicers first, they can be used 
t o  s u p e r v i s e  the work of the men; for instance, in Stokes mor­
tar work, one-half of the ollicers and non-commissioned ofiicers 
can b e  given training in Stokes mortar bombs, their construe- 
lion and weights, and the same instruction to the men in the 
afternoon with these ofiicers and non-commissioned ofiicers 
present actually supervising the work of the men.

Evening conferences followed by written quizzes should be 
held for ofiicers five uights a week during the entire period ol 
training.

Classes along similar lines should be lield for non-commis­
sioned officers, except when night marches and operations pre­
vent.

Attention is again brought to the importance of absolutely 
correct execution of every detail of training, whether it is 
insistence ori the observance of military courtesy, proper feed­
ing of the men, sanitation, guard duLy, march discipline, prep­
aration of ammunition, cure of equipment, and the work hi 
the field actually simulating front line conditions. In opera­
tions in Lhe field men will l*e required to wear shrapnel helmets 
und carry gas masks properly adjusted.

First aid stations will be established in their proper relative 
positions in accordance with the assumed tactical disposition, 
and the Medicul Department will be required to function as it 
would under actual front line conditions.

in the preparation of problems ingenuity will be utilized so 
as to make uo two problems the same, and every elTort will be 
made to develop resourcefulness and ability to carry on under 
all conditions.

Officers must be made to realize that the only too limited 
training and experience, which they will be able to get in the 
short time available, will not only tax their abilities to the 
utmost when they take their units into action, but also that 
once in action mistakes are inexcusable and are measured in 
the lives of their men.

In night work both the ofiicers and men must be Dained to 
carry out the operations on Lhe darkest nights over unfamiliar 
ground, carrying parties must actually carry tiicir loads prop­
erly to a definite destination, having the same checked care­
fully before starling, during the march and at the destination.

In the outline to follow short synopses will be given covering 
points which must be included in the instruction and which 
are pertinent to this special service.
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105. INFANTRY TRAINING.

(1) Physical Training.
(2) School of the Squad.
(3) School of the Platoon.

In the work of the gas troops the platoon is the working 
unit and it should be an entirety in itself. It should be trained 
as a unit and should work together. It should be so organized 
that it can undertake independent operations.

(4) School of the Company and the Battalion.
Ceremonies should he given a prominent place in the schedule.

As the training progresses and the units are split up undergoing 
technical training, the parade and review offer the best means 
of keeping the men set up and snappy.

(5) Guard Duty.
Formal guard mounts should be held, especial care must be 

taken in the instruction of sentinels; they must he made to 
realize the serious nature of their charge when posted as 
sentinels, in time of war. Any laxity in the training area may 
result in the gravest offense in the forward area.

(6) Extended Order.
In the close order work correct execution should be the key­

note. This should be obtained at once, and the extended order 
taken up at the earliest opportunity, maintaining just sufficient 
close order work to keep the men set up and in hand. Extended 
order instruction should progress as rapidly as is consistent 
with correct execution to field maneuvers with especial refer­
ence to service of security, patrolling, inter-communication and 
thorough control.

(7) Full marching order.
In forward areas the men will be required to make many 

inarches under full pack, frequently bivouaking in the open. 
They will be trained how to carry the essentials, and only the 
essentials, as well as how to go into bivouac and take care of 
themselves. Only by doing this frequently, and under the 
closest supervision, will it be possible to carry on efficiently 
forward where every ounce of energy of both officers and men 
must be conserved.

(8) Fighting Order.
Men should be required in all field operations to go equipped 

as they would actually go into action, with the excepiton of 
rifle ammunition, W’hich should be used during the last wreek 
of their training but after they have had range practice. An 
itemized statement showing fighting order is attached as Ex­
hibit A.

(9) Gas Defense Training.
In the first drill periods careful instruction must be given in 

the correct mechanical adjustment of the respirators. This in-
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miction must b e  followed up during the entire period of 
f aining by frequent drills so as to insure prompt and correct 

d i u s t m e n t  under all conditions. This is of special importance 
n i g h t  work, and night marches should b e  made with the 

espjrators adjusted. Men should be trained to fire Stokes 
Mortars with respirators adjusted. Instructors will pay special 
ittention to requiring men to adjust the mask at odd times when 

engaged on other work, such as digging-in projectors, carrying 
material forward, and the like.

The use of a mild lachrymator will materially assist in 
showing the importance of this work and assist in checking up 
delinquencies.

(10) Lectures.
(a) Military Courtesy.
(b) Organization of the Regiment, Battalion, Company 

and Platoon. Spirit of the organization.
(c) Sanitation.
(d) First aid in case of battle wounds.
(e) Care of Gassed cases.
(f) Articles of War.

TARGET PRACTICE INSTRUCTION.

(1) The rifle and its care.
(2) Position, aiming and trigger squeezing drills.
(3) Range practice.

The importance of target practice cannot be over-emphasized.
At least a fourth of the command should be kept at this work 

during the entire time of the training.
(4) Estimating of distances.

This should not be perfunctory, but the men should be ac­
tually trained to estimate distances correctly and the work 
should be included during the entire period devoted to target 
practice, utilizing the time when the men are-not actually firing 
or taking care of their rifles. Officers will be required to esti­
mate distances in connection with Stokes mortar operations in 
war of movement. This training should be supplemented by 
work in the trench mortar training.

TECHNICAL TRAINING.

106. This work is outlined in periods covering the work 
which should be presented to the officers and followed by an 
outline covering the sequence to be taken up in the training 
of the units.
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107. 4-INCH TRENCH MORTAR.

(1) (a) The mortar, its construction, weight of the various 
parts, method of setting up, and explanation of its operation

(b) Mortar Drill.
(c) Dummy loading.
(d) Explanation of range tables.
(2) (a) Bombs, their construction, contents and weights.
(b) Propellants and ranges obtained.
(c) Fuses and fuse setting.

In this work equipment should be used supplemented by draw­
ing and cross-sections of the actual material.

(3) (a) Construction of emplacements, and the importance 
of good solid foundation for base-plates.

(b) Setting up mortars and firing same.
(4> Map reading, laying out lines of fire with map, pro­

tractor and compass.
All officers and the senior non-commissioned officers must bo 

thoroughly trained in map reading.
(5) Characteristics of the active materials used in the 

bombs.
(61 Tactical use of Trench mortars.
(a) Smoke and Thermit.
(b) Gases.
(c) Precautions to be taken in the use of the materials.
(7> Drawing, cleaning and testing mortars and ammuni­

tion and their preparation for action.
(a) Gun inspection and checking up of guns and tools.

Inspection must not he slighted. Tools should be definitely 
assigned to the different members of the gun teams and they 
must he required to accept the responsibility for them. Any 
laxity in this feature is sure to result in the handicapping of 
operations sooner or later at the front.

(8) Methods of making reconnaissances and points to be 
observed.

(9) Preparation of personnel, guns and ammunition for 
action.

(a) Duties of all ranks in action.
(10) Operation orders and operation reports.
(11) Actual firing by day and night simulating actual 

front line conditions in accordance with assumed tactical situa­
tions.

Officers should be given a written examination at the com­
pletion of fhe training with each weapon.

(12) Training of the men should be taken up in the fol­
lowing sequences.

(a) Explanation of setting up mortars. -
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(b) Trench mortar drill, practice in loading with dummy 
mortars.

(c) Lectures on propellants, bombs and ranges. Recapping 
,,iid cleaning of shells and fuses.

(d) Digging-in base-plates, setting up guns, camouflage.
(e) Firing with reduced charges.
(f) Firing full charges.
(g) Complete installation and laying down a smoke bar­

rage.
(h) Firing at night.
(i) Actual carrying out operations, both day and night, 

up to and including the use of live materials.

PROJECTORS.

108. History of the projector, its development, construction 
and effectiveness.

Explanation of the material used in the construction of gun, 
base-plate, propellant, charge box, lead wire and exploder.

Explanaion of construction of drums, fuse head, gaine, de­
tonator and contents of bombs.

Weight and dimension of the gun and accessories. Range 
with various charges.

Methods of installation, connecting up and firing.
Lines of fire, by map, protractor and compass. Laying out of 

battery base lines. Digging of battery trenches.
Careful account must be taken of the nature of the ground 

and the time required to make a normal installation. By 
choosing different sites it will be possible during the course 
of training to obtain a definite idea as to the time required to 
make installations in the forward area. This will be of the 
greatest assistance in planning operations and estimating cor­
rectly the time required to carry them out.

Installing guns and checking lines of fire with a compass, 
and elevation with clinometer.

Handling of drums, fuses, detonators, charge boxes and ex­
ploders.

Assembly of drums, of gaine tubes and detonators.
Cutting of fuses. Loading guns.
Wiring of batteries, including drill with exploders.
The greatest care must be exercised in this training, and a 

thorough system worked out. One of the greatest sources of 
trouble in actual operations is in not having the wiring cor­
rectly done, or in getting the wiring of several batteries mixed 
up. Careful training must be given in the use of the exploder 
and special men trained in its use.

Testing of circuits and drawing safety pins.
Disconnecting batteries, unloading and storage of drums and 

charge boxes.
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111 the handling of Jive materials in the forward area special 
precautions must be taken to prevent the accumulation of large 
quantities of drums in a exposed position. Dugouts or pro 
tected locations must be found.

Testing exploders, charge boxes before placing in tube, bat. 
tery connections, battery connected to lead wire, with explana­
tion covering galvanometer, resistance box, and resistance of 
the different elements.

Instruction in the complete installation of batteries ready to 
fire under different conditions of terrain and weather, includ­
ing work at night.

Characteristics of the active materials used in the drum.
Tactical use of projector.
Location of emplacements, wind limits and safety zones.
Methods of making reconnaissances and points to be observed.
Preparation of personnel, guns and ammunition for action.

(а) Duties of all ranks in action. '
Operation Orders and Operation Reports.
Organization of a complete projector attack.
This will include the initial reconnaissance with a decision as 

to emplacement positions; number of batteries; method of 
transporting material, by trucks, rail, animal or personnel; 
routes to be used; location of nearest Headquarters with tele­
phone; location of our own front line or outposts; arrange­
ments for withdrawal of infantry; estimates of time required; 
making out lisf of material and drawing same; organization of 
materials, installation; carrying on of liaison; meteorological 
work, camouflage; testing; firing; inspection for duds, firing 
same; leaving position; preparation of necessary reports, and 
salvage of material.

Training of the men should be taken up in the following 
sequence:

(1) Parts of the projector, drums and all accessories.
(.2) Digging of projector trenches, placing and sighting of 

projectors.
(3) Preparation of charges and fuses.
(4) Wiring and firing.
(5) Organization of carrying parties and their training.
(б) Training in the use of the testing apparatus and ex­

ploders.
(7) Complete installation of single battery including 

ca mouflage.
(8) Carrying out complete projector operations under dif 

ferent conditions of terrain and lengths of carry.
(9) Carrying out of complete projector operations in keep­

ing with assumed tactical situations at night.
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J09. CYLINDERS.

The cylinder, its construction, weights of the various parts, 
•md explanation of its operation.

Instruction in handling installation, connecting up and firing.
Characteristics of the active materials used.
Tactical use of cylinders.
Reconnaissance and arrangements for a cylinder attack.
Preparation of personnel and all materials for carrying out of 

cylinder attacks.
* Field work in actually carrying out cylinder attack.

Operation Orders and Operation Reports.
Organization of a complete cylinder attack, with its execu­

tion in every detail.
Training of the men should be taken up in the following 

sequence:
(1) The cylinder, its construction, and explanation of its 

various parts.
(2) Wiring and connecting.
(3) Installation of batteries and firing.
(4) Preparation and carrying out small operations.
(5) Carrying out larger operations, with special attention 

to the handling of material over considerable distance and an 
extended front.

(6) Operation in keeping with an assumed tactical situa­
tion at night.

110. SPECIAL INSTRUCTION FOR OFFICERS.

In the conference and by special lectures, special training can 
he given to the officers covering the detail of their work which 
applies to efficient fighting of the organization. Such subjects 
ns meteorology and liaison, making of reconnaissances, prepara­
tion of orders, and the writing of reports are common, in gen­
eral principles, to all operations.

The training should be sufficiently thorough as to make an 
officer ready to go into a Division Headquarters, state bis busi­
ness, and from there on down through Brigade, Regiment and 
Battalion, making all necessary arrangements, carrying out the 
necessary reconnaissances, organization of the complete opera­
tion and carrying it through to a satisfactory completion which 
in all cases must be in full accord with the plans and existing 
situation confronting the unit with which he is working.

In addition to supplementing the work as outlined above, 
special subjects with notes are given below.

111. A SPECIAL LECTURE.

'a) Importance of supporting senior officers at all times. 
(b1) Necessity of cheerfulness, especially in action, and in 

the presence of enlisted men when under severe conditions.
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(c )  S p e e d  in  a l l  p r e p a r a t o r y  w o r k  a s  f a r  a s  is  c o n s i s t e n t  
w i t h  t h o r o u g h n e s s .  T h i s  c a n  h e  d o n e  b y  m a k i n g  c a r e f u l  p l a n s  
b e f o r e h a n d  f o r  a n y  w o r k  in  c o u r s e  o f  o p e r a t i o n .

(d )  K n o w i n g  w h e r e  a l l  e n l i s t e d  m e n  a r e  a n d  b e i n g  a b l e  t o  
h a v e  a p l a t o o n  t u r n e d  o u t  q u i c k l y  f o r  d u t y  a n d  i n  p r o p e r  f i g h t ­
i n g  o r d e r .

(e )  P e r s o n a l  k n o w l e d g e  o f  t h e  s e c t o r  o n  w h i c h  t h e  c o m ­
p a n y  is  o p e r a t i n g  e s p e c i a l l y  t h e  m o t o r  t r u c k  r o a d s ,  h o r s e -  
d r a w n  w a g o n  r o a d s ,  r a i l h e a d s  a n d  t e r m i n i  o f  t r e n c h  t r a m w a y s ,  
d i s t a n c e s  o f  m u l e  t r a c k s  o r  t r a i l s ,  d i s t a n c e  o f  h a n d  c a r r y i n g  
f o r  p e r s o n n e l .

( f )  A b i l i t y  t o  l o o k  a h e a d  a n d  p r o v i d e  f o r  u n f o r e s e e n  c o n ­
t i n g e n c i e s .  G i v e  i n s t a n c e s  o f  g u i d e s  g o i n g  a s t r a y ;  t r a f f ic  
c h o k e d  o n  r o a d s ;  l o s s  o f  t i m e  in  g e t t i n g  c o m m a n d  r e a d y ;  n o t  
m a k i n g  p r o p e r  r e n d e z v o u s  f o r  i n f a n t r y  c a r r y i n g  p a r t y ;  n o t  
m a k i n g  p r o p e r  r e c o n n a i s s a n c e s  in  d a y l i g h t  a n d  l o s i n g  t i m e  In  
f i n d i n g  w a y  at n i g h t ;  n o t  d r a w i n g  s u p p l i e s  c o m p l e t e ,  a n d  h a v i n g  
t o  g o  b a c k  f o r  s a m e ;  l e a v i n g  t h e  c a r r y i n g  t i l l  t h e  l a s t  n i g h t  b e ­
f o r e  t h e  a t t a c k ,  a n d  t h e n  h a v i n g  a l l  “ u p ”  t r e n c h e s  b l o c k e d  b y  
i n f a n t r y  w h e n  s a m e  c o u l d  b e  a v o i d e d ;  l e a v i n g  w o r k  u n t i l  la s t  
n i g h t ,  a n d  t h e n  b e i n g  r u s h e d ;  o v e r l o a d i n g  o f  m o t o r  t r u c k s  in  
b o d  w e a t h e r ;  f a i l i n g  o f  m a t e r i a l  t o  a r r i v e  in  t i m e ;  n o t  s e l e c t ­
i n g  g o o d  m e n  f o r  g u i d e s  a n d  r u n n e r s :  b a d  l i a i s o n ;  d e s p a t c h i n g  
s u p p l i e s  w i t h o u t  p r o p e r  g u i d e s  a n d  w i t h  i n s u f f i c i e n t  i n s t r u c ­
t i o n s .

(g )  P e r s o n a l  i n t e r e s t  in  a l l  m a t t e r s  a f f e c t i n g  b i l l e t s  f o r  
m e n ,  t h e i r  h e a l t h ,  f o o d ,  c l o t h i n g ,  a n d  s a n i t a t i o n .

flO  G i v i n g  g o o d  m e n  e v e r y  e n c o u r a g e m e n t  f o r  a d v a n c e m e n t  
a n d  “ s c r a p p i n g ”  u n r e l i a b l e  n o n - c o m m i s s i o n e d  o f f ic e r s .

( i )  C a r e f u l  s u p e r v i s i o n  o f  w o r k  a n d  r e a l i z i n g  t h a t  t h e  o ffi ­
c e r  i s  p e r s o n a l l y  r e s p o n s i b l e  f o r  h i s  s u b o r d i n a t e s .  R e s p o n s i ­
b i l i t y  c a n n o t  b e  d e l e g a t e d  t o  n o n - c o m m i s s i o n e d  o f f ic e r s  u n l e s s  
o ff ic e r  b e c o m e s  a  c a s u a l t y .

( j )  O f f ic e r s  m u s t  n o t  d i s c u s s  t h e i r  b u s i n e s s  in  t h e  p r e s ­
e n c e  a n d  h e a r i n g  o f  c l e r k s  o r  e n l i s t e d  m e n -  O r d e r s  c a n  b e  
i s s u e d  t o  n o n - c o m m i s s i o n e d  o f f ic e r s  a n d  m e n  w h e n  t h e  f in a l  
c o u r s e  o f  a c t i o n  is  d e c e i d e d  u p o n .

1 1 2 .  O R G A N I Z A T I O N  O F  T H E  D I F F E R E N T  E L E M E N T S  O F
A N  A R M Y .

T h e  o f f ic e r s  s h o u l d  b e  g i v e n  a c o m p l e t e  e x p l a n a t i o n  o f  t h e  
f u n c t i o n i n g  o f  t h e  e l e m e n t s  o f  a n  a r m y ,  s u c h  a s  C o r p s  a n d  D i ­
v i s i o n  H e a d q u a r t e r s .  T h i s  s h o u l d  b e  c o v e r e d  in  d e t a i l ,  a s  t o  
w h e n  t o  t a k e  u p  q u e s t i o n s  o f  o p e r a t i o n s ,  i n t e l l i g e n c e  a n d  s u p  
p l i e s .  T h e y  m u s t  b e  m a d e  t o  r e a l i z e  t h a t  In  t h e  c o n d u c t  o f  
a c t i v e  o p e r a t i o n s  e v e r y  m a n  in  t h e  u n i t  h a s  d e f i n i t e  d u t i e s  t o  
p e r f o r m ,  t h a t  it  i s  n e c e s s a r y  t o  s e e  t h e  r ig h t  m a n ,  s t a t e  flu*
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b u s i n e s s  e x p l i c i t l y ,  a n d  g e n e r a l l y  w o r k  i n t o  t h e  o r g a n i z a t i o n  
s o  a s  a l w a y s  t o  b e  o f  a s s i s t a n c e  a n d  n e v e r  a  h i n d r a n c e .  O n l y  
in  e x c e p t i o n a l  c a s e s  i s  it  w a r r a n t e d  t o  r e q u e s t  s p e c i a l  c o n s i d ­
e r a t i o n  o r  b r e a k  i n t o  t h e  r e g u l a r l y  e s t a b l i s h e d  f u n c t i o n i n g  o f  
t h e  l a r g e r  o r g a n i z a t i o n .

1 1 3 .  , L I A I S O N .

I t  i s  i m p o r t a n t  t o  s e l e c t  s m a r t  i n t e l l i g e n t  m e n  a s  r u n n e r s .  
T h e y  w i l l  b e  m e n  w h o  a r e  a b o v e  t h e  a v e r a g e  in  s o l d i e r l y  q u a l i ­
t ie s .  h u t  n o t  m a t u r e  e n o u g h  f o r  n o n - c o m m i s s i o n e d  r a n k .

T h e y  w i l l  r e c e i v e  t h e  s a m e  t r a i n i n g  a s  o t h e r  e n l i s t e d  m e n ,  
b u t  w h e n  t h e y  h a v e  l e a r n e d  t h e  t e c h n i c a l  w o r k  a n d  d r i l l ,  t h e y  
w i l l  b e  g i v e n  s p e c i a l  i n s t r u c t i o n s  in  m a p  r e a d i n g ,  u s e  o f  t h e  
c o m p a s s ,  f i n d i n g  t h e i r  d i r e c t i o n  a t  n i g h t ,  a n d  c a r r y i n g  v e r b a l  
m e s s a g e s  f r o m  B a t t a l i o n  o r  C o m p a n y  C o m m a n d e r s  t o  C o m p a n y  
O ff ic e r s  w i t h o u t  a n y  a l t e r a t i o n .

D u r i n g  p r a c t i c e  o p e r a t i o n s  o n  t h e  t r a i n i n g  g r o u n d  t h e y  w i l l  
b e  u s e d  b y  t h e  o f f ic e r s  in  c o n v e y i n g  c o d e  m e s s a g e s  r e l a t i n g  t o  
t h e  o p e r a t i o n  a n d  t h e y  w i l l  b e  p r a c t i c e d  a t  n i g h t ,  g e t t i n g  a c r o s s  
c o u n t r y  a f t e r  d a r k .

E a c h  o f f ic e r  w i l l  s e l e c t  a n d  t r a i n  t w o  r u n n e r s  f o r  h i s  o w n  
u s e .  H e  w i l l  b e  r e s p o n s i b l e  t h a t  t h e s e  m e n  a r e  fit f o r  t h e  j o b ,  
a n d  t h a t  t h e y  r e a l i z e  t h e  i m p o r t a n c e  o f  t h e  d u t i e s  in  h a n d .

W h e n  c o m p a n i e s  m o v e  u p  t o  b a t t l e  p o s i t i o n s ,  t h e s e  m e n  w i l l  
b e  r e q u i r e d  t o  a c c o m p a n y  o f f ic e r s  o n  r e c o n n a i s s a n c e s  o f  t h e  
a d v a n c e d  l i n e ,  t o  a c t  a s  g u i d e s  f o r  c a r r y i n g  p a r t i e s ,  a s  r u n n e r s  
a t t a c h e d  t o  a n  a s s a u l t i n g  b a t t a l i o n ,  o r  l e f t  a s  r u n n e r s  t o  w a i t  
i m p o r t a n t  m e s s a g e s  a t  a  D i v i s i o n a l ,  B r i g a d e ,  R e g i m e n t a l  o r  
B a t t a l i o n  H e a d q u a r t e r s .  W h e n  o n  t h e  l a s t  m e n t i o n e d  d u t y ,  
t h e y  m u s t  n o t  l e a v e  t h e  m e s s a g e  c e n t e r  o r  h e a d q u a r t e r s  d a y  o r  
n i g h t  u n t i l  r e l i e v e d .

T h e y  m u s t  h a v e  a g o o d  s e n s e  o f  d i r e c t i o n  a n d  b e  a b l e  t o  fin d  
t h e i r  w a y  o v e r  d e s o l a t e  c o u n t r y  a t  n i g h t  w i t h  f e w  v i s i b l e  l a n d ­
m a r k s .

W h e n  m o v i n g  a b o u t  in  t h e  a d v a n c e  z o n e  a n  o f f ic e r  w i l l  b e  
a c c o m p a n i e d  b y  a t  l e a s t  o n e  r u n n e r ,  s o  t h a t  t h e  l a t t e r  w i l l  h a v e  
a t h o r o u g h  k n o w l e d g e  o f  t h e  c o u n t r y  a n d  b e  in  a  p o s i t i o n  t o  
c o n v e y  m e s s a g e s  f r o m  h i s  o f f ic e r  a t  a n y  l a t e r  t i m e  t o  t h e  c o m ­
p a n y  h e a d q u a r t e r s ,  o r  t o  a n y  i n f a n t r y  h e a d q u a r t e r s .  T h i s  is  
e s p e c i a l l y  n e c e s s a r y  d u r i n g  a n  o p e r a t i o n  w h e r e  t h e  o f f ic e r  i s  
b u  i ly  e n g a g e d  in  h i s  w o r k  o f  p r e p a r a t i o n ,  a n d  h a s  t o  s e n d  
b a c k  r e p o r t s  o f  p r o g r e s s  o f  s a m e .

^ O p e r a t i o n  r e p o r t s  f r o m  p l a t o o n  c o m m a n d e r s .  I m p o r t a n c e  o f  
f u r n i s h i n g  s a m e  w i t h o u t  d e l a y .

U s e  o f  t e l e p h o n e  l i n e s  f r o m  b a t t a l i o n  a n d  a d v a n c e d  r e g i ­
m e n t a l  h e a d q u a r t e r s ;  u s e  o f  t e l e g r a m s  f r o m  d i v i s i o n a l  m e s ­
s a g e  c e n t e r s .

U s e  o f  “ C o u rie r**  d i s p a t c h  s e r v i c e s  f r o m  D i v i s i o n  M .  C .  t o  
C o r p s  M .  C .  a n d  C o r p s  M .  C . t o  A r m y  M .  C .
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I m p o r t a n c e  o f  c o m p l e t e  c h a i n  o f  l i a i s o n  f r o m  b a t t a l i o n  to  
c o m p a n y  a n d  c o m p a n y  t o  p l a t o o n  o r  d e t a c h m e n t  f o r  o p e r a t i o n .

I m p o r t a n c e  o f  c o m p l e t e  c h a i n  o f  l i a i s o n  f r o m  p l a t o o n  to  
a d v a n c e d  b a t t a l i o n  w h e n  in  a c t i o n .

1 1 4 .  S E R V I C E  O F  S E C U R I T Y  A N D  I N F O R M A T I O N .

T h i s  s h o u l d  f o l l o w  t h e  p r i n c i p l e s  la i d  d o w n  in  t h e  F i e l d  S e r v ­
ice  R e g u l a t i o n s  w i t h  s p e c i a l  a t t e n t i o n  t o  t h e  f o l l o w i n g :

Secrecy.
T h e  s u c c e s s  o f  t h e s e  o p e r a t i o n s  d e p e n d s  l a r g e l y  u p o n  t h e  

a t t a c k  b e i n g  a  c o m p l e t e  s u r p r i s e  t o  t h e  e n e m y .  C o d e s  m u s t  b e  
u s e d .  C a r e  s h o u l d  b e  e x e r c i s e d  in  t h e  u s e  o f  t e l e p h o n e s .  T e l e ­
p h o n e s  s h o u l d  n o t  b e  u s e d  f o r  c o n v e r s a t i o n  i n  “ c l e a r ”  o r  at  
r e g u l a r  i n t e r v a l s ,  a s  i n  t h e  t r a n s m i s s i o n  o f  m e t e o r l o g i c a l  d a t a .  
W h e n  o p e r a t i n g  w i t h  o t h e r  u n i t s  in  t h e  l i n e  g r e a t e s t  c a r e  m u s t  
b e  e x e r c i s e d  s o  a s  n o t  t o  i n d i c a t e  i n c r e a s e d  a c t i v i t y .  T h e  r e g u ­
l a t i o n s  in  f o r c e  i n  t h e  p a r t i c u l a r  s e c t o r  m u s t  b e  s t r i c t l y  c o m ­
p l i e d  w i t h .

Camouflage.
T h e  s i m p l e r  p r i n c i p l e s  s h o u l d  b e  c o v e r e d  w h i c h  w i l l  a l l o w  

a n  o f f ic e r  t o  d e c i d e  a s  t o  c o l o r  a n d  t e x t u r e  o f  m a t e r i a l  q u a n t i t y  
a n d  d i m e n s i o n s  o f  a r t i f i c i a l  m a t e r i a l ,  a s  w e l l  a s  t o  m a k e  t h e  b e s t  
o u t  o f  n a t u r a l  c o n c e a l m e n t  in  w o o d s  a n d  a c c i d e n t s  o f  t h e  t e r ­
r a i n .  T r a c k  d i s c i p l i n e  is  o f  e s p e c i a l  i m p o r t a n c e .  T h e  p o s i t i o n  
s h o u l d  n e v e r  b e  l e f t  e i t h e r  b e f o r e  o r  a f t e r  f i r i n g  b e f o r e  i t  is  
t h o r o u g h l y  c a m o u f l a g e d .

F r e q u e n t  a e r i a l  p h o t o g r a p h s  s h o u l d  b e  o b t a i n e d  a s  w o r k  
p r o g r e s s e s  o n  t h e  l a r g e r  o p e r a t i o n s .

Meteorology.
T h e r e  a r e  c e r t a i n  f u n d a m e n t a l  p r i n c i p l e s  i n  m e t e o r o l o g y  w h i c h  

e v e r y  o f f ic e r  s h o u l d  u n d e r s t a n d .  A l l  g a s  o p e r a t i o n s  a r e  d e ­
p e n d a n t  i n  m o r e  o r  l e s s  d e g r e e  u p o n  w i n d  a n d  w e a t h e r  c o n d i ­
t i o n s ,  b u t  w i t h  a n  u n d e r s t a n d i n g  o f  t h e  s i m p l e r  p r i n c i p l e s  a n d  
c o m p l e t e  d a t a ,  n o t  o n l y  f r o m  t h e  M e t e o r o l o g i c a l  S e r v i c e  i t s e l f ,  
b u t  f r o m  t h a t  o b t a i n e d  b y  t h e  M e t e o r o l o g i c a l  S e c t i o n s  o f  t h e  
u n i t s  t h e m s e l v e s ,  i t  i s  p o s s i b l e  t o  p r e d i c t  a n d  m a k e  a  m u c h  
l a r g e r  u s e  o f  g a s  t h a n  w o u l d  o t h e r w i s e  b e  p o s s i b l e .

T h i s  is  s o  i m p o r t a n t  a n d  w i l l  b e  o f  s u c h  g r e a t e r  i m p o r t a n c e  
in  f u t u r e  o p e r a t i o n s  t h a t  t h i s  k n o w l e d g e  m u s t  b e  o b t a i n e d .  T h e  
s a f e t y  l i m i t s  m u s t  b e  t h o r o u g n l y  u n d e r s t o o d .

Service of Supply.
U n d e r  t h i s  s h o u l d  b e  c o v e r e d  a l l  t h e  d e t a i l s  o f  s u p p l y ,  

w h e t h e r  a u t o m a t i c  o r  o t h e r w i s e ,  a n d  a d e f i n i t e  u n d e r s t a n d i n g  
h a d  a s  t o  t h e  p r o c e d u r e  in  e a c h  c a s e .
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Map Reading and Making.
It i s  n o t  o n l y  d i s g r a c e f u l  b u t  c r i m i n a l  f o r  a n  o f f ic e r  t o  t a k e  

i , j s m e n  i n t o  a c t i o n  o v e r  u n f a m i l i a r  g r o u n d  w i t h o u t  t h e  a b i l i t y  
to  k e e p  h i m s e l f  p r o p e r l y  l o c a t e d  a t  a l l  t i m e s .

Organization of an Attack.
Operations s u c h  a s  t h e  g a s  t r o o p s  m u s t  c a r r y  o u t  f r e q u e n t l y  

uecessitatc t h e  m o v e m e n t  o f  l a r g e  a m o u n t s  o f  m a t e r i a l  a n d  
u se  o f  a  c o n s i d e r a b l e  n u m b e r  o f  m e n .  A s  in  any o t h e r  o p e r a ­
t io n  it r e q u i r e s  c a r e f u l  p l a n n i n g  a n d  o r g a n i z a t i o n .  T i m e  is a n  
essential e l e m e n t  a n d  m u s t  a l w a y s  b e  t a k e n  i n t o  c o n s i d e r a t i o n .

I f  n o r m a l  c o n t i n g e n c i e s  a r e  a l l o w e d  f o r ,  t h e  a d v e r s e  c o n d i ­
t i o n s  o f  f r o n t  l i n e  w o r k  w i l l  u s u a l l y  a d d  s u f f i c i e n t  d i f f i c u l t i e s  
to  t a x  t h e  e n e r g y  a n d  a b i l i t y  o f  a l l  c o n c e r n e d  w i t h o u t  a l l o w ­
in g  f o r  m i s t a k e s  a n d  l a c k  o f  s u p p l i e s .

Writing of Orders.

A l l  o f f ic e r s  m u s t  b e  t r a i n e d  t o  w r i t e  c l e a r ,  c o m p l e t e  a n d  c o r ­
rect o r d e r s  c o v e r i n g  u n i t s  w h i c h  t h e y  w i l l  b e  e x p e c t e d  t o  l e a d .  
A f t e r  a  t h o r o u g h  e x p l a n a t i o n  o f  t h e  n e c e s s i t y  a n d  t h e  d e t a i l s  
to  b e  c o v e r e d  i n  a n  o r d e r ,  p r a c t i c a l  i n s t r u c t i o n  i n  c o n n e c t i o n  
w i t h  a c t u a l  o p e r a t i o n s  u n d e r t a k e n  i n  t h e  g e n e r a l  t r a i n i n g  w i l l  
u s u a l l y  s u ff ic e  i f  t h e s e  o r d e r s  a r e  c a r e f u l l y  c h e c k e d  a n d  m i s ­
t a k e s  c o r r e c t e d .

115. TRAINING OF SPECIAL DETACHMENTS.

Meteorological Section
E i g h t  m e n  i n  e a c h  B a t t a l i o n  s h o u l d  b e  t h o r o u g h l y  t r a i n e d  t o  

t a k e  a n d  p r o p e r l y  r e c o r d  m e t e o r o l o g i c a l  d a t a .  T h e y  s h o u l d  
k n o w  h o w  t o  i n t e r p r e t  d a t a  r e c e i v e d  f r o m  t h e  M e t e o r o l o g i c a l  
S e r v ic e  a n d  a p p l y  i t  t o  l o c a l  c o n d i t i o n s .

A  r e g u l a r  s y s t e m  s h o u l d  b e  i n s t i t u t e d  in  e a c h  B a t t a l i o n  a n d  
C o m p a n y  s o  a s  t o  k e e p  a l l  o f f ic e r s  t h o r o u g h l y  i n f o r m e d  a s  t o  
w i n d  a n d  w e a t h e r  c o n d i t i o n s .

Runner Service.
E a c h  b a t t a l i o n  a n d  c o m p a n y  s h o u l d  h a v e  f o u r  t r a i n e d  r u n ­

n e r s  a n d  e a c h  p l a t o o n  l e a d e r  tw ’o  t r a i n e d  r u n n e r s .  T h e s e  m e n  
s h o u l d  b e  c a r e f u l l y  s e l e c t e d ,  i n t e l l i g e n t  a n d  r e s o u r c e f u l .  T h e y  
m u s t  b e  i n s t r u c t e d  i n  t h e  o p e r a t i o n s  o f  t h e  u n i t s  a n d  t h e i r  
r e l a t i o n  t o  t h e  o t h e r  t r o o p s  w i t h  w h i c h  t h e  u n i t  i s  o p e r a t i n g .  
T h e y  s h o u l d  b e  t r a i n e d  t o  c a r r y  m e s s a g e s  c o r r e c t l y  u n d e r  t h e  
m o s t  a d v e r s e  c o n d i t i o n s ,  a n d  m u s t  b e  m a d e  t o  r e a l i z e  t h a t  u p o n  
t h e i r  w o r k  t h e  f a i l u r e  o r  s u c c e s s  o f  a n  o p e r a t i o n  m a y  d e p e n d .

W h i l e  t h e y  m u s t  b e  g i v e n  s p e c i a l  t r a i n i n g  t h r o u g h o u t  t h e  
e n t i r e  p e r i o d  o f  i n s t r u c t i o n  t h e y  m u s t  a l s o  f u n c t i o n  w i t h  t h e  
u n i t s  t h e m s e l v e s  i n  c a r r y i n g  o u t  t h e  f ie ld  o p e r a t i o n s .  O f f ic e r s  
c a n n o t  d e v o t e  t o o  m u c h  t i m e  t o  t h e  s e l e c t i o n  a n d  t r a i n i n g  o f  
t h e s e  m e n .
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1 1 6 .  EXHIBIT A .

Fighting Order.

( 1 )  C l o t h i n g  w o r n  o n  t h e  m e n  a s  i s s u e d .
( 2 )  R i f l e ,  b a y o n e t ,  a n d  a m m u n i t i o n .  ( 1 0 0  r o u n d s . )

(3 )  A c c o u t r e m e n t s  a s  i s s u e d ,  w i t h  t h e  e x c e p t i o n  o f  the  
p a c k .  I n  g o i n g  i n t o  a c t i o n  t h e  p a c k  is  d r o p p e d  a n d  l e f t  under 
g u a r d .

(4 )  S m a l l  b o x  r e s p i r a t o r .
( 5 )  S h r a p n e l  h e l m e t .
( 6 )  I n  h a v e r s a c k — r e s e r v e  r a t i o n s ,  t o i l e t  a r t i c l e s ,  m e s s  k it .
( 7 )  C a n t e e n  f i l l e d  w i t h  w a t e r .

M e n  m u s t  b e  t r a i n e d  t o  d r i n k  s p a r i n g l y  a n d  a  m o s t  c a r e f u l  
s u p e r v i s i o n  g i v e n  t o  a r e n e w a l  o f  t h e  s u p p l y .

M e n  a r e  f o r b i d d e n  t o  c a r r y  a n y  l e t t e r s ,  p a p e r s ,  o r d e r s  or  
s k e t c h e s  w h i c h  m a y  c o n v e y  i n f o r m a t i o n  t o  t h e  e n e m y .  M en  
w i l l  b e  w a r n e d  n o t  t o  g i v e  a n y  i n f o r m a t i o n ,  b u t  n a m e  a n d  r a n k  
in  e v e n t  o f  c a p t u r e .  T h e s e  p o i n t s  s h o u l d  b e  c h e c k e d  u p  a t  f r e ­
q u e n t  i n t e r v a l s  d u r i n g  t h e  c o u r s e  o f  t r a i n i n g .

EXHIBIT B.
AMERICAN EXPEDITIONARY FORCES, 

HEADQUARTERS FIRST GAS REGIMENT.

SECRET Au*UBt 15, 1&18.

From: Chemical Adviser and Intelligence Officer. 1st Gas Regiment, A. E. F.
To: Commanding Officer, 1st Gas Regiment, A. E. F.
Subject: Report of Reconnaissance.

1. Map reference.
Emplacement Presnos-on Woevre Vigneulles 3:1-10,000.
Target: St. Mihlel, 3:1-10,000.

2. Second Division of Second Corps of Second French Army binds this 
sector.

3. Target Is a Battalion Headquarters, Depot of Stores, Ravin de Cou- 
ouseveaux 42.15 (42.40) 52.12.

4. The emplacement position is in Ravin de Souvaud 42.30— 53.24.
5. Installation recommended:

200— 2/6" projectors. Ammunition C. G.
100— 2'6" projectors. Ammunition N. C:

0. Install as fifteen batteries. Angle of fire true South.
7. Target distance 1b 1130 meters. Charge recommend la thirty-six ounces 

of cordite in 5% inch charge box.
8. Wind limits are 5 through North to 25.
0. Billets at Rupt on Woevre or nearer the line.
10. Railroad transportation to Rupt ou Woevre- advanced dump lu woods 

near P. C. Liege, 41.80— 53.57. Material can be brought to this point at night 
by trucks carefully managed and separated.

11. Light wagon transportation to 42.42-53.44 (700 metres), then through 
Boyou 7 by Observatolre Bruery, through Boyau Guillaume and into Ravin de 
Sonvaux. (At night better transportation, and much shorter, could a l m o s t  

certainly be obtained directly over the top from wagon to Ravin, making « 
carry of two hundred or three hundred meters).

12. Estimate that one company should be able to transport material from 
Rupt on Woevre and Install guns in two days. Position can be visited i° 
daylight but work cannot be done owing to aeroplane observation. Trans­
portation to advanced dump only at night.



18. Tbe han\ from Bupt on Woevre to advanced dnrnp 1b about eight 
Kilometers. The total weight to haul, about 25 tons. Pour 3-ton trucks Bbould 
handle the transportation In one night to advanced dump (not Including men, 

I  « ftter and provision). Light transportation of some kind for 700 meters 
should be provided.

I  14. Two days for one company will he required for installation.
15. Green serlm to cover 300 projectors is necessary.
1 6 . 'Company Commander sould be 'u P. C. Liege. 41.80-53.57.
17. Communication from battery position to commanding officer by runner.
18. Base-plates should be used.
19. Ravin des Foullles can be gassed from the same position, using 

four foot guns and same line of Are. ThlB is well worth attempting with 
four hundred guns. If carry can be arranged.

20. Stokes mortars can lie used from the front line near the above em­
placement to advantage. Exact best location not determined.

J. E. Mills,
Captain, 1st Gas Regiment.
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EXHIBIT C.

HEADQUARTERS
2ND BATTALION, 1ST GAS REGIMENT 

AMERICAN E. P.

COPY NO. 1.
SECRET September 1, 101S.
Operation Order No. 4t.
Map reference, Yigneulles “ A ", 1-20,000.

1. The following targets will be engaged by projectors at a time to be speci­
fied later (“ D”  Day— ‘H”  Honr).

PROJECTOR.
Target. Emplacement Site. No. of Projectors.

42.90-52.50
43.29-52.72
43.35-53.04
43.01-52.41

42.11-53.52
to

. 42.22-53.53
340

C.G.
and
N.C.

2. Our line at emplacement sites held by 26th Division, 5th U. S. Army 
Corps.

3. Projectors will be Installed by Company D. 1st Gas Regiment, assisted 
by platoons from Companies E and P.

4. Watches will be synchronized with 5th U. S. Army Corps time.
5. Discharge of projectors will be at “ H”  minus four bonrs. Batteries 

will be inspected and nnflred guns will be discharged twenty minutes after 
original discharge.

6. Projector attack will not take place unless the wind Is from 27 through 
WEST AND NORTH to 03, and from two to fifteen miles per hour.

7. A decision (n regard to this discharge will he made by the Commanding 
Officer, 2nd BattaUon, 1st Gas Regiment at “ H”  minus eight hours and com­
municated to Division and Corps Headquarters by wire and written confirmation.

Code. OPERATION WILL TAKE PLACE— MAINE.
OPERATION CANCELLED— CALI FORM A.

8. If weather conditions are unfavorable at **H”  minus six hours the 
operation will be cancelled by Commanding Officer, 2nd Battalion. 1st Gas 
Regiment. Messages being sent In Code of Paragraph No. 7 to Division and 
Corps Headquarters. The officer in charge of emplacements can cancel at 
Zero if local conditions are outside of limits specified In paragraph No. 0.

9. The Commanding Officer, Company D, 1st Gas Regiment, will be at 
P. C. Marengo 41.04-31.36, from “ H”  uilnns six hour until “ H”  minus four 
hours. He will maintain communication with his emplacement officers hv 
runners.
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10. Messages from the position officers to the Company Commander win
be sent as follows: 11

(a) Wind Messages—each half-hour from “ H”  minus six hour
to oIT»-minus four and one-half hours.

(b) All ready— when all preparations are completed.
(c) Number of drums discharged nfter final discharge.

11. The area enclosed by 48.10-53.00; 42.00-53.54; 41.90-53.46 and 42.27­
52.92 should be cleared of all troops as far as the tactical situation will 
permit from “ H”  minus four hours and ten minutes until “ 11”  minus thre« 
hours and thirty-five minutes. Any troops left in the above area and in 
nreas enclosed by 43.46-53.45; 42.00-53.51 and 43.10-53.09; and 42.27-52.92 
41.90-58.46 und 42.04-52.92 must wear box respirators from «H»* minus four- 
hours and five minutes until the “ All Clear”  signal is given by their Gag 
Officer.

12. It will not be necessary to camouflage this position after the dis­
charge. All perounel, with the exception of those needed for the later at­
tacks. will retire to the advanced billets.

13. Please acknowledge.

J. B. Carlock,
Major. 1st Gas Regiment.

Copies:
1. C. G. 5th U. S. Corps.
2. C. G. 26th U. S. Division.
3. C. O. 1st Gas Regiment.
4. C. G. Company D.
5. War Diary.

1 1 9 . EXHIBIT D.
OPERATION REPORT 

To
C. O. First Gas Regiment.

Reference Maps. 
Violu (Nord) 1/5000.

SERIAL NO. 
August 5, 19 IS.

1. Headquarters—Company A, 1st Gas Regiment. A. E. F.
2. Engineer Companies Operating, Company A, 1st Gas Regiment.
3. Corps or Division to which attached, 21. D. I. 33 O. A. (French).
4. Purpose of operation, harrassing enemy in new positions. Prevention 

of further work In organizing new trenches as jumping off place for seizing 
TETE du VIOLU.

5. Wind limits— N. thru W. to fl.
6. Map reference of emplacements— (S) 54.5-59.6, (S-l) 54.7-58.7, (S-2)

u4.7-58.6.
7. Map reference of targets— 55.3-60.0, 55.2-59.0, 55.05-58.65.
8. Enemy Regiments affected— 80 Landwehr, others not Identified.
9. Zero Hour— 23.00 Aug. 5-6, 1918.
10. Wind direction and velocity and weather conditions— West, 7 m. p. h. 

Misty overcast sky. Started to rain at 1.00 a. m. Aug. 6.
11. Number installed,

and type of gas used. Cylinders. Projectors.
O.G. 495

12. Number fired. 495
Percentage fired. 100

13. Reason for discrepancies (if any) 3 bombs stuck in guns and could 
not be removed, early in the shoot, putting them out of action. Enemy action 
made it inadvisable to hold a gun In position while biscuit, container an>T

Stokes Mortars. 
300 
294 
98

ammunition were being changed.
14. Enemy action before, during and after attack— No rockets. Green 

and red flares at 0 plus 3 mio. Heavy artillery retaliation at 0 plus 7 mins, 
on positions (S-l)-iS-2). on trench system, lines of communication, billets aD<l 
artillery. Enemy apparently very much annoyed.
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15. Casualties (Name of officers; regimental numbers ot otlier rank* 
rslnce reconnaissance). No. 9153S4 slightly ga&.se*l in clearing a trench of 
i short T. M. E.

16. Time taken and men employed on operation— 7 days and nights— 9U 
men for eight days. 40 more for four days

17. Infantry assistance obtained for operation (3— 4 ox teams for 5 
nights- Trench mortar and artillery tire 0 plus 5 min. to 0 plus 10 min.

18. Remarks— Information from photographs and deserter showed Ger­
mans creeping In to capture TETE du VIOLU. Intense Are for destruction
two days previous by artillery and trench mortars. 3000 shells, 2000 T. M. E. 
(juiet for two days to encourage enemy to return to work. Guns will be left 
in on position S for future use if need develops.

W. F. Pond, 
Captain, Co. A,

1st Gas Regiment.
Copies to: •

C. O. let Gas Regiment.
0. O. Prov. Btn., 1st Gas Regt.,
2l6t D. I. (French).
33rd C. A. (French) Secret File.

F U N C T I O N S  O F  G A S  O F F I C E R S .

( S e e  p a r a g r a p h s  1 0 0 - 1 4 8 — D e f e n s e  A g i n s t  G a s . )

120. T h e  e s s e n t i a l  q u a l i t i e s  o f  a  g a s  o f f ic e r  a r e  t e c h n i c a l  
k n o w l e d g e ,  t a c t ,  c o u r t e s y ,  i n i t i a t i v e ,  i n g e n u i t y ,  a n d  e n e r g e t i c  
p e r s e v e r a n c e .  H e  m u s t  h e a r  i n  m i n d  t h a t  h i s  s u p p l y  a n d  a d ­
m i n i s t r a t i v e  d u t i e s  a r e  n o t  t h e  m o s t  i m p o r t a n t ,  a n d  t h a t  o n e  
o f  h i s  m o s t  i m p o r t a n t  d u t i e s  i s  t o  a d v i s e  w i t h  r e s p e c t  t o  g a s  
o f f e n s e  o p e r a t i o n s .  T h e s e  d u t i e s  c a n n o t  b e  p r o p e r l y  p e r f o r m e d  
f r o m  a n  o ff ic e  i n  t h e  r e a r .

121. T h e  f o l l o w i n g  e n u m e r a t i o n  o f  f u n c t i o n s  o f  c o r p s  a n d  
d i v i s i o n  g a s  o f f ic e r s  i s  s u g g e s t i v e  a n d  n o t  a l l  i n c l u s i v e .

I .  Administration.
(a )  S e c u r e  a n d  e m p l o y  a s  n e a r  f u l l  a l l o w a n c e  o f  o f f ic e r s  

a n d  e n l i s t e d  m e n  a s  p r a c t i c a b l e  i n  c o r p s  ( o r  d i v i s i o n )  o ff ic e .
( b )  K e e p  l i s t s  u p  t o  d a t e  o f  r e g i m e n t a l  a n d  b a t t a l i o n  g a s  

o ff ic e r s  a n d  N . C .  O . ’ s .
(c )  S t u d y  p e r s o n a l i t y  o f  s u b o r d i n a t e  g a s  o f f ic e r s .  A t t e m p t  

t o  m a k e  b e s t  u s e  o f  t h e m  b y  s u i t a b l e  a s s i g n m e n t s ,  a n d  t o  c o r ­
r e c t  f a u l t s  a n d  w e a k n e s s e s  w h e n  p o s s i b l e .

(d )  D e p a r t m e n t a l i z e ,  a s  f a r  a s  p r a c t i b l e ,  t h e  w o r k  o f  t h e  
c o r p s  ( o r  d i v i s i o n )  g a s . p e r s o n n e l

(e )  P l a c e  a l l  e n l i s t e d  p e r s o n n e l  i m m e d i a t e l y  u n d e r  r e ­
s p o n s i b l e  n o n - c o m m i s s i o n e d  o f f ic e r  i n  c h a r g e  o f  o ff ic e .

( f )  S e c u r e ,  i f  p r a c t i c a b l e ,  s e p a r a t e  q u a r t e r s  f o r  e n l i s t e d  
p e r s o n n e l .

(g )  K n o w  b y  n a m e  a n d  r a n k  e a c h  o f f ic e r  o n  t h e  s t a f f  a n d  
t h e  n a t u r e  o f  h i s  d u t i e s .

( h )  I n s u r e  t h a t  r e q u i r e d  n u m b e r  o f  r e g i m e n t a l  a n d  b a t ­
t a l i o n  g a s  o f f ic e r s  a n d  N .  C . O ’ s  a r c  t r a i n e d  a t  p r o p e r  s c h o o l s .  
M a i n t a i n  w r i t t e n  r e c o r d  o f  t r a i n i n g  o f  g a s  p e r s o n n e l ,  c o m m i s ­
s i o n e d  a n d  n o n - c o m m i s s i o n e d ,  a n d  t h e i r  a b i l i t y ,  r e c o m m e n d i n g
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a d v a n c e  o f  t h o s e  w h o  d i s c h a r g e  t h e i r  d u t i e s  s a t i s f a c t o r i l y  
w h e n e v e r  a  v a c a n c y  e x i s t s .

( i )  S e c u r e  a s  n e a r  f u l l  a l l o w a n c e s  o f  t r a n s p o r t a t i o n  as  
p r a c t i c a b l e .

( j )  M a i n t a i n  f i l i n g  s y s t e m ,  e m p h a s i z e  c a r e  o f  a n d  m a k i n g  
o f  m a p s ,  f o r m  a n d  s u b s t a n c e  o f  r e p o r t s  a n d  c o r r e s p o n d e n c e ,  
a p p e a r a n c e  o f  o ff ic e .

( k )  K e e p  a  w a r  d i a r y .

II. Relations within corps (or division).
( a )  M a i n t a i n  i n t i m a t e  l i a i s o n  w i t h  a l l  s t a f f  d e p a r t m e n t s .
( b )  C u l t i v a t e  i n t e r e s t  in  g a s  a m o n g  a l l  o f f ic e r s  b y  c o n ­

g e n i a l ,  u n o b t r u s i v e  m e t h o d s .

(c )  R e q u e s t  a c t i o n  o f  G - 3  o n  r e p o r t s  a n d  r e c o m m e n d a ­
t i o n s  r e l a t i n g  t o  g a s  d i s c i p l i n e ,  t r a i n i n g  a n d  s u p p l i e s .

(d )  S e c u r e  o f f ic ia l  p u b l i c a t i o n s  o f  n e c e s s a r y  o r d e r s ,  s u c h  as  
z o n e  r e g u l a t i o n s .

(e )  S e c u r e  c o - o p e r a t i o n  o f  M i l i t a r y  P o l i c e  in  e n f o r c e m e n t  
o f  o r d e r s  r e l a t i n g  t o  g a s  d e f e n s e .

( f )  S e c u r e  a l l  n e c e s s a r y  i n f o r m a t i o n ,  s u c h  a s  m a p s ,  r e ­
p o r t s  a n d  c i r c u l a r s  c o n c e r n i n g  e n e m y  o p e r a t i o n s  f r o m  G - 2  ( I n ­
t e l l i g e n c e ) ,  c o n c e r n i n g  o u r  o w n  m o v e m e n t s  f r o m  G - 3  ( O p e r a ­
t i o n s ) ,  c o n c e r n i n g  c a s u a l t i e s  f r o m  t h e  C o r p s  ( o r  D i f i s i o u )  S u r ­
g e o n ’ s  o f f ic e ,  c o n c e r n i n g  c a s u a l t i e s  a n d  o u r  o w n  p o s t s  o f  c o m ­
m a n d  f r o m  t h e  S t a t i s t i c a l  O ff ic e .

(g )  C o - o p e r a t e  w i t h  r e p r e s e n t a t i v e  o f  I n s p e c t o r  G e n e r a l  
a n d  M e d i c a l  G a s  O ff ic e r .

I I I .  Operations.
( a )  F u r n i s h  c o u n s e l  i n  g a s  m a t t e r s  a s  r e q u e s t e d  b y  C o m ­

m a n d i n g  G e n e r a l ,  C h i e f  o f  S t a f f ,  G - 3 ,  o r  ( C o r p s )  A r t i l l e r y  O ff ic e r .
( b )  A c t  a s  l i a i s o n  b e t w e e n  g a s  t r o o p s  o p e r a t i n g  in  c o r p s  

( o r  d i v i s i o n )  a r e a  a n d  ( c o r p s  a n d )  d i v i s i o n  s t a f f s ,  e s t a b l i s h i n g  
u n d e r s t a n d i n g  o n  t h e  p a r t  o f  t h e  s t a f f  a n d  a n  a p p r e c i a t i o n  o f  
t h e i r  p o t e n t i a l  v a l u e .  ( D i v i s i o n  G a s  O f f ic e r  w i l C  a i d  in  e s t a b ­
l i s h i n g  s i m i l a r  r e l a t i o n s  b e t w e e n  g a s  t r o o p s  a n d  u n i t s  w i t h  
w h i c h  t h e y  a r e  t o  a c t  i n  t h e  m e . )

(c )  F u r n i s h  g a s  t r o o p s  w i l l  a l l  a v a i l a b l e  i n f o r m a t i o n  c o n ­
c e r n i n g  s u i t a b l e  t a r g e t s  a n d  m o v e m e n t s  i n v o l v i n g  t h e  p o s s i b i l i t y  
o f  a c t i v i t y  o n  t h e i r  p a r t .  ,

(d )  D e v i s e  p l a n s  f o r  u s e  o f  g a s ,  s u b m i t t i n g  t h e m  t o  G - 3  o r  
t o  C o m m a n d i n g  O ff ic e r  o f  G a s  T r o o p s  c o n c e r n e d  w h e r e  h i s  
o r g a n i z a t i o n  i s  a f f e c t e d .

(e )  E s t a b l i s h  r e l a t i o n s  w i t h  a r t i l l e r y  b r i g a d e s  ( o r  b r i ­
g a d e )  c u l t i v a t i n g  i n t e r e s t  in  g a s .

( f )  M a i n t a i n  l i a i s o n  w i t h  M u n i t i o n s  O ff ic e r  a n d  A r t i l l e r y  
O p e r a t i o n s  O ff ic e r ,  a l s o  S a l v a g e  O ff ic e r ,  a n d  b e  c a u t i o u s  in  
r e c o m m e n d a t i o n s  o f  a r t i l l e r y  g a s  p r o g r a m m e ,  l e a v i n g  a l l  m a t ­
t e r s  o f  r e c o m m e n d a t i o n  w h i c h  a r e  e x c l u s i v e l y  in  t h e  f ie ld  o f  
a r t i l l e r i s t s .
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(g )  R e p o r t  w i t h o u t  d e l a y  d i r e c t  to  A r m y  C h i e f  o f  C h e m i c a l  
. f a r e  S e r v i c e  a l l  g a s  o f f e n s i v e  o p e r a t i o n s  e x e c u t e d  b y  t r o o p s  
f  th e  d i v i s i o n  ( o r  c o r p s ) ,  s u b m i t t i n g  c o p y  o f  s u c h  r e p o r t  t o  G - 3 .

jV . S u p p lie s .
(a) S t u d y  c a r e f u l l y  m e a n s  o f  s u p p l y  a n d  p r o b a b l e  f u t u r e  

„ ecd s  o f  d i v i s i o n  ( o r  c o r p s ) .
(b )  I n s u r e  a d e q u a t e  s u p p l y  o f  t i m e l y  r e q u i s i t i o n  o n  t h e  

nearest a d v a n c e  a r m y  d e p o t ,  b u t  k e e p  s t o c k  i n  c o r p s  p a r k  o r  
d iv is io n  d u m p  a s  s m a l l  a s  c o m p a t i b l e  w i t h  l o c a l  n e e d s .

( 0  I f  noL n e a r  a n  a d v a n c e  d e p o t  s e e  t h a t  r e q u i s i t i o n s  o n  
[lie b a s e  o r  i n t e r m e d i a t e  d e p o t s  a r c  p l a c e d  w i t h  G - 4  o f  t h e  a r m y  
in a m p l e  t i m e  t o  s e c u r e  s u p p l i e s .

V. S u b o r d in a te  Units.
(a )  U n d e r  s u c h  i n s t r u c t i o n s  a s  m a y  b e  i s s u e d  f r o m  h e a d ­

quarters, m a k e  p e r i o d i c  i n s p e c t i o n s  w i t h  v i e w  t o w a r d  d e t e r ­
m in in g  s t a t e  o f  g a s  d i s c i p l i n e ,  t r a i n i n g  a n d  s u p p l i e s ,  r e p o r t i n g  
defects t o  D i v i s i o n  ( R e g i m e n t a l )  G a s  O f f ic e r  a n d  C o m m a n d i n g  
Officer o f  u n i t  c o n c e r n e d .  W h e n  c o r r e c t i v e  m e a s u r e s  a r e  n o t  
applied, s u b m i t  s p e c i a l  r e p o r t  t o  G - 3  f o r  i n f o r m a t i o n  o f  C o m ­
m a n d in g  G e n e r a l .

(b )  K e e p  C o m m a n d i n g  G e n e r a l  a d v i s e d  o f  s t a t e  o f  g a s  
t r a in in g ,  d i s c i p l i n e  a n d  s u p p l i e s  in  d i v i s i o n s  a s s i g n e d  t o  c o r p s  
tor u n i t s  w i t h i n  t h e  d i v i s i o n ) .

(c )  A d v i s e  n e x t  s e n i o r  G a s  O f f ic e r  o n  s a m e  s u b j e c t ,  s e n d ­
ing c o p y  o f  s u c h  r e p o r t  t o  C h i e f  C. W .  S .

(d )  A s s i s t  D i v i s i o n  ( R e g i m e n t a l  a n d  B a t t a l i o n )  G a s  O ff i ­
cers b y  c o u n s e l  a n d  s u g g e s t i o n .

(e) S t u d y  c o n d i t i o n s  w i t h i n  d i v i s i o n s  ( r e g i m e n t s ,  e t c . )  
t h r o u g h  r o u t i n e  r e p o r t  a n d  p e r s o n a l  i n t e r v i e w .

( f )  E n c o u r a g e  c r i t i c i s m  a n d  s u g g e s t i o n  f r o m  D i v i s i o n  
( R e g i m e n t a l  a n d  B a t t a l i o n )  G a s  O f f ic e r s .

(g )  B e  w a t c h f u l  a t  a l l  t i m e s  o f  g a s  p e r s o n n e l  w h o ,  t h r o u g h  
t e m p e r a m e n t a l  o r  o t h e r  u n f i t n e s s ,  t e n d  t o  b r i n g  t h e  C h e m i c a l  
W a r f a r e  S e r v i c e  i n t o  d i s c r e d i t  a n d  r e c o m m e n d  t o  C h i e f  o f  
C. W. S .  t r a n s f e r  o f  s u c h  o f f ic e r s  a n d  m e n  t o  o t h e r  w o r k .

( h )  I n s i s t  u p o n  t h e  u s e  o f  p r o p e r  c h a n n e l s  o f  c o m m u n i ­
c a t io n .

(i )  A c c u s t o m  t r o o p s  t o  t h e  u s e  o f  s m o k e ,  H . E . ,  a n d  t h e r m i t  
hy g a s  t r o o p s  t h r o u g h  d e m o n s t r a t i o n  a n d  b r i e f  l e c t u r e s .

' I .  Corps Troops.
(a )  M a i n t a i n  g a s  d i s c i p l i n e ,  t r a i n i n g  a n d  s u p p l i e s .

(b )  U n d e r t a k e  t r a i n i n g  o f  g a s  N .  C .  O ’ s .  i n  t h e  u n i t s  n o t  
1,5 a  w h o l e  i n d e n t i f i e d  w i t h  f r o n t  l i n e  a c t i v i t y  ( s u c h  a s  r e m o u n t  
s q u a d r o n s ,  e t c . ) .

(c) C h e c k  c l o s e l y  s i t u a t i o n  c o n c e r n i n g  r e p l a c e m e n t  b a t ­
talion and t h e  s e n d i n g  o f  r e p l a c e m e n t s  t o  t h e  l i n e  w i t h o u t  
P ro p er  a n t i - g a s  e q u i p m e n t .
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( d )  I n t e r v i e w  g a s  o f f ic e r s  a n d  n o n - c o m m i s s i o n e d  o fficers  < 
c o r p s  t r o o p s  f r e q u e n t l y  f o r  p u r p o s e  o f  s e c u r i n g  f r o m  th e  
h e l p f u l  s u g g e s t i o n s  a n d  c r i t i c i s m .  m

VII. Casualties.

(a )  K e e p  a c c u r a t e  a c c o u n t  o f  c a s u a l t i e s  n o t i n g  p a r t i c u l a r  
c a u s e s ,  a v o i d a h i l i t y ,  f a t i g u e  a n d  m a l i n g e r i n g  c a s e s ,  t h e  n a t u r e  of  
g a s  r e s p o n s i b l e  f o r  c a s u a l t y ,  t a c t i c a l  u s e  o f  t h a t  g a s ,  r a t i o  „ f  
s h e l l  t o  c a s u a l t i e s .

( b )  A n a l y z e  p e r i o d i c a l l y  t h e  p r o p o r t i o n  o f  c a s u a l t i e s  a t ­
t r i b u t a b l e  t o  t h e  s e v e r a l  g a s e s  a s  i n d i c a t e d  b y  s y m p t o m s  and  
r e c o l l e c t i o n  o f  p a t i e n t s  r e s p e c t i n g  s m e l l  a n d  a p p e a r a n c e  o f  g a s .

(c )  S u b m i t  r e p o r t  t o  C o m m a n d i n g  G e n e r a l  t h r o u g h  G -3  
w h e n  f a c t s  a n d  f i n d i n g s  j u s t i f y .

(d )  C o - o p e r a t e  w i t h  M e d i c a l  G a s  O f f ic e r  in  s e c u r i n g  data  
c o n c e r n i n g  m e t h o d s  o f  r e l i e f  o f  g a s  a f f e c t i o n s  a n d  i n  g iv in g  
t h e m  p u b l i c i t y  w i t h i n  t h e  c o r p s  ( o r  d i v i s i o n ) .  N o t i f y  C h i e f  of  
C . W .  S .  o f  a l l  s u c h  m e t h o d s  i n  u s e  i n  t h e  u n i t .

(e )  T a k e  s t e p s  t o  p r e v e n t  n e e d l e s s  s a l v a g e  b y  h o s p i t a l s  of  
g a s  e q u i p m e n t  o f  p a t i e n t s .

V I I I .  Enemy Material and Intelligence.
(a )  S e c u r e  a l l  m a t e r i a l ,  d o c u m e n t a r y  a n d  o t h e r w i s e ,  of  

g a s  i n t e r e s t  t h r o u g h  d i v i s i o n a l  ( r e g i m e n t a l )  g a s  p e r s o n e n l ,  s a l ­
v a g e  o f f ic e r s ,  G - 2 ,  a n d  m i s c e l l a n e o u s  s o u r c e s ,  a n d ,  i f  p r a c t i c a b le ,  
byr e x a m i n a t i o n  o f  e n e m y  d u g o u t s ,  d u m p s  a n d  p o s i t i o n s  in  i m ­
m e d i a t e  w a k e  o f  i n f a n t r y  a d v a n c e .

( b )  U t i l i z e  a l l  a v a i l a b l e  m e a n s  o f  t r a n s p o r t a t i o n  f o r  re­
m o v a l  o f  n o n - m a i l a b l e  m a t e r i a l  t o  n e a r e s t  A d v a n c e  A r m y  G as  
D e p o t ,  n o t i f y i n g  n e x t  s e n i o r  G a s  O f f ic e r  o r  f in d  a n d  w h e r e  it is 
d e p o s i t e d ,  s e n d i n g  c o p y  o f  r e p o r t  t o  C h i e f  o f  C .  W .  S .

(c )  D e l i v e r  a l l  n o n - g a s  i n t e l l i g e n c e  t h u s  s e c u r e d  t o  G - 2 .
( d )  S e c u r e ,  i f  p r a c t i c a b l e ,  t r a n s l a t i o n  o f  g a s  d o c u m e n t s  

b e f o r e  f o r w a r d i n g  t h e m  w h e n  d a t a  i s  l i k e l y  t o  b e  o f  i m m e d i a t e  
i m p o r t a n c e  t o  C o r p s  ( d i v i s i o n ) .

(e )  A  s e t  o f  e n e m y  f u s e s  a n d  t y p i c a l  g a s  s h e l l ,  s e c t io n e d ,  
s h o u l d  b e  k e p t  a t  g a s  o f f ic e  f o r  i n f o r m a t i o n  o f  a l l  c o n c e r n e d .

I X .  Training of Divisions.
( a )  W h e n  D i v i s i o n  i s  i n  t r a i n i n g  r e c o m m e n d  t o  G - 3  to 

e s t a b l i s h  c o n f e r e n c e s  o f  r e g i m e n t a l  a n d  b a t t a l i o n  g a s  officers  
a n d  s c h o o l s  f o r  g a s  N .  C . O ’ s .

( b )  R e c o m m e n d  t o  G-3 t o  e s t a b l i s h  a s e r i e s  o f  lectures, 
d e m o s t r a t i o n s ,  i n s p e c t i o n s  a n d  d r i l l s  f o r  t h e  e n l i s t e d  personnel 
o f  t h e  d i v i s i o n .

1 2 2 .  T h e  f o l l o w i n g  i s  a s u g g e s t i v e  d i g e s t  o f  t h e  f u n c t i o n s  of  
a  R e g i m e n t a l  a n d  B a t t a l i o n  G a s  O f f ic e r .  It s h o u l d  b e  n o t e d  thid  
r e s p o n s i b i l i t y  f o r  a l l  m e a s u r e s  t a k e n  in  c h e m i c a l  warfare, 
w h e t h e r  in  o f f e n s e  o r  d e f e n s e ,  r e s t s  u l t i m a t e l y  u p o n  t h e  c o m ­
m a n d i n g  o f f ic e r  c o n c e r n e d ,  a n d  t h e  g a s  o f f ic e r s  c o n c e r n e d  are
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n d c r  t h e i r  c o m m a n d .  U s u a l l y ,  e i t h e r  t h e  c o m m a n d i n g  o f f ic e r  
f  th e  r e g i m e n t  w i l l  o r d e r  h i s  g a s  o f f ic e r  t o  f o l l o w  t h e  t e c h n i c a l  

° d v i c e  o f  t h e  D i v i s i o n  G a s  O ff ic e r ,  o r  t h i s  m a y  b e  o r d e r e d  b y  
h ig h e r  a u t h o r i t y .  ( T h e  s u g g e s t i o n s  a r e  s u p p l e m e n t a r y  t o  P a r .

Defense A g a i n s t  G a s . )
(a )  K e e p  a c c u r a t e  r e c o r d  o f  t r a i n i n g  a n d  a b i l i t y  o f  s u b ­

ordinate p e r s o n n e l ,  r e c o m m e n d i n g  s u c h  a d v a n c e m e n t  a s  m a y  
.)e m e r i t e d  a n d  p r a c t i c a b l e .

(b )  K e e p  g a s  p e r s o n n e l  a d v i s e d  o f  t h e  l a t e s t  a v a i l a b l e  d a t a ,  
h o ld in g  f r e q u e n t  c o n f e r e n c e s  a n d  i n v i t i n g  s u g g e s t i o n  a n d  
c r i t ic i s m .

(c) E x a c t  s t r i c t  c o m p l i a n c e  w i t h  o r d e r s  r e l a t i n g  t o  i n ­
s p e c t io n  b y  s u b o r d i n a t e  p e r s o n n e l ,  c o n d i t i o n  o f  m a t e r i a l ,  g a s  
d i s c ip l in e  a n d  r e s e r v e  s u p p l i e s  b y  m e a n s  o f  p e r s o n a l  s u p e r v i ­
s ion  a n d  f r e q u e n t  i n s p e c t i o n s .

'd )  I n s u r e  t h e  i m m e d i a t e  a v a i l a b i l i t y  o f  a u t h o r i z e d  r e ­
serv e  a n t i - g a s  s u p p l i e s ,  t h e i r  s u i t a b l e  t r a n s p o r t a t i o n  a n d  p r o p e r
issu e . ,

(e )  A d v i s e  c o m m a n d i n g  o f f ic e r s  o f  t h e  p r o p e r  p r e c a u t i o n s  
to b e  t a k e n  in  a n t i c i p a t i o n  o f  g a s  a t t a c k s ,  a n d  in  t h e  e v e n t  o f  
such a t t a c k s  k e e p  i n f o r m e d  c o n c e r n i n g  a l l  a c t i o n  t a k e n .

( f )  M i n i m i z e  f a l s e  a l a r m s  a n d  s u p e r v i s e  i n s r u c t i o n  t o
s e n t r ie s ,  i n s u r i n g  a c t i v e  l i a i s o n  w i t h  g a s  p e r s o n n e l  o f  s u b o r ­
d in a t e  a n d  s u p e r i o r  c o m m a n d s .  ,

(g) S e c u r e  s u f f i c i e n t  f ir s t  a i d  r e l i e f  in  e x p o s e d  a r e a s .
(h )  F u r n i s h  c o u n s e l  t o  C o m m a n d i n g  O ff ic e r  in  g a s  m a t t e r s

and s t i m u l a t e  i n t e r e s t  in  a n d  u n d e r s t a n d i n g  o f  t h e  u s e  o f  g a s  
on t h e  p a r t  o f  a l l  o f f ic e r s .  ,

( i )  F u r n i s h  l i a i s o n  b e t w e e n  c o m m a n d  a n d  g a s  u n i t  o p e r a t ­
ing t h e r e w i t h ,  i n s u r i n g  s u f f ic ie n t  u n d e r s t a n d i n g  b y  t r o o p s  o f  
n a t u r e  o f  p r o p o s e d  a c t i v i t y  o f  g a s  u n i t  o p e r a t i n g  t h e r e w i t h ,  in  
o r d e r  t o  e n a b l e  t h e m  t o  t a k e  f u l l  a d v a n t a g e  t h e r e o f .

( j )  R e p o r t  a c c u r a t e l y  a n d  p r o m p t l y  c o n c e r n i n g  t h e  e n e m y  
use o f  g a s  a n d  i t s  e f f e c t .  In  c a s e  o f  a r t i l l e r y  g a s  o f f ic e r s ,  r e p o r t  
in a d d i t i o n  c o n c e r n i n g  d e l i v e r y  o f  g a s  u p o n  e n e m y  o b j e c t i v e s .

(k) S e c u r e  s t r i c t  c o m p l i a n c e  w i t h  z o n e  r e g u l a t i o n s  a n d  
p u n i s h m e n t  o f  o f f e n d e r s .

( l )  M i n i m i z e  w a s t e  o f  a n t i - g a s  m a t e r i a l ,  a p p l y i n g  d i s c i ­
p l i n a r y  m e a s u r e s  t o  o f f e n d e r s  a n d  i n s u r i n g  t h e  f u l l  a n d  p r o p e r  
use o f  a l l  a n t i - g a s  s u p p l i e s .

( m )  A d v i s e  n e x t  s e n i o r  G a s  O ff ic e r  o f  t h e  l o c a t i o n  o f  f in d s  
o f  e n e m y  g a s  m a t e r i a l  o r  c a u s e  p r o m p t  d e l i v e r y  t h e r e o f  t o  h i s  
office.

1 2 3 .  D U T I E S  O F  G A S  N .  C .  O . ’ s .

( S e e  P a r s .  1 3 5 - 1 4 8 ,  D e f e n s e  A g a i n s t  G a s . )

124. I n s p e c t i o n s  o f  d i v i s i o n  b y  c o r p s  g a s  o f f ic e r s  a n d  o f  r e g i ­
m e n t s  b y  d i v i s i o n  g a s  o f f ic e r s  s h o u l d  b e  f r e q u e n t  a n d  t h o r o u g h  
t h e r e b y  s t i m u l a t i n g  i n i t i a t i v e  a n d  i n t e r e s t  o f  s u b o r d i n a t e  g a s
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p e r s o n n e l ,  f u r n i s h i n g  b a s i s  f o r  t h e  r e m o v a l  o f  t h e  u n f i t ,  af] 
v a n c e m e n t  o f  t h e  m e r i t o r i o u s ,  a n d  s e c u r i n g  h e l p f u l  s u g g e s t io n  
f o r  t h e  i m p r o v e m e n t  o f  t h e  S e r v i c e .

1 2 5 .  I n  g e n e r a l ,  t h e  b a s i s  o f  i n s p e c t i o n  w i l l  b e  t h e  deter,  
r u i n a t i o n  b y  i n t e r v i e w ,  o f  t h e  a c t i v i t i e s  o f  G a s  O f f ic e r  o f  t h e  u n jj 
i n s p e c t e d  a n d  t h e  i n s t r u c t i o n s  i s s u e d  b y  h i m ,  f o l l o w e d  b y  
v e s i g a t i o n  o f  c o n d i t i o n s  in  s u b o r d i n a t e  u n i t s ,  a n d  t h e  m a n n e r  
in  w h i c h  e x i s t i n g  i n s t r u c t i o n s  a r e  c o m p l i e d  w i t h  b y  g a s  p er_ 
s o n n e l  o f  t h e s e  s u b o r d i n a t e  u n i t s .

1 2 6 .  T h e  f o l l o w i n g  q u e s i o n u a i r e  o u t l i n e s  t h e  i n s p e c t i o n  0 T 
d i v i s i o n  b y  a c o r p s  g a s  o f f ic e r  a n d  m a y  b e  a d a p t e d  b y  t h e  d iv i ­
s i o n  g a s  o f f ic e r  t o  h i s  i n s p e c t i o n  o f  r e g i m e n t s .

Q U E S T I O N N A I R E — B A S I S  F O R  I N S P E C T I O N  O F  G A S  T R A I N ­
I N G .  D I S C I P L I N E  A N D  S U P P L I E S  O F  D I V I S O N S .

T. Personnel.
( a )  H o w  m a n y  g a s  o f f ic e r s  a r e  t h e r e  i n  t h e  D i v i s i o n  a n d  how  

d i s t r i b u t e d ?
( b )  H o w  m a n y  h a v e  t r a i n e d  in A .  E .  F .  G a s  D e f e n s e  S c h o o l?
(c)  H o w  m a n y  h a v e  c o n f l i c t i n g  n o n - g a s  d u t i e s ?
(d )  H o w  m a n y  g a s  N .  C .  O . ’ s a r e  t h e r e  i n  t h e  D i v i s i o n ,  and  

w h a t  i s  t h e i r  d i s t r i b u t i o n ?
O'* H o w  m a n y  h a v e  b e e n  t r a i n e d  i n  t h e  A r m y  G a s  S c h o o l ?
( f )  W h a t  m e a s u r e s  h a v e  b e e n  a d o p t e d  t o  s e c u r e  c o - o p e r a t i o n  

a n d  t o  c r e a t e  a n  e s p r i t  d e  c o r p s  in  t h e  g a s  p e r s o n n e l  w i t h i n  the  
D i v i s i o n ?

I I .  Training.
(a )  W h a t  t r a i n i n g  h a d  D i v i s i o n  r e c e i v e d  in  t h e  U n ite d  

S t a t e s ?
(h i  In  t h e  r e s t  a r e a ?
(c) W h a t  t r a i n i n g  d o e s  it r e r e i v e  in  r e s e r v e ?
( d !  In  l i n e ?

HI. I  n s p e c tio u .

( a l  H o w  o f t e n  a r c  i n s p e c t i o n s  m a d e  o f  g a s  e q u i p m e n t  and  
d i s c i p l i n e ?

( V .  Experience.
(a )  W h a t  e x p e r i e n c e  h a s  D i v i s i o n  h a d  in  a c t u a l  a t t a c k s ?

V .  Casualties.
(a )  H o w  a r e  r e p o r t  o f  c a s u a l t i e s  o b t a i n e d ?

( b l  W h a t  h a s  b e e n  t h e  p r o p o r t i o n  o f  g a s  c a s u a l t i e s  to  
c a s u a l t i e s  f r o m  o t h e r  s o u r c e s ?

(c (  W h a t  p e r c e n t a g e  o f  g a s  c a s u a l t i e s  h a s  b e e n  r e t u r n e d  to 
d u t y  f r o m  F i e l d  H o s p i t a l ?

( d )  W h a t  a r e  t h e  p r i n c i p a l  c a u s e s  o f  s u c h  c a s u a l t i e s ?
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VI*
first Aid.

(a )  W h a t  f ir s t  a i d  m e t h o d s  a r e  e m p l o y e d  w i t h i n  t h e  D i v i -

(b )  W l i a l  m e a s u r e s  a r e  t a k e n  t o  g i v e  t r o o p s  e x p o s e d  t o  g a s  
i csS t o  f i r s t  a i d  a n d  p r o t e c t i v e  s u p p l i e s ?

(c) H o w  i s  s a g  p a s t e  d i s t r i b u t e d ?
(d )  H o w  i s  i t  u s e d ?
(e) W h a t  r e s u l t s  a r e  o b t a i n e d  f r o m  i t s  u s e ?

\ l l l .  Gas Attacks.
(a) W h a t  o r d e r s  g o v e r n  t h e  s e l e c t i o n  o f  a l t e r n a t i v e  p o s i ­

t io n s?  '
(b )  W h a t  i s  t h e  n u m b e r  a n d  l o c a t i o n  o f  g a s - p r o o f  d u g o u t s ?
(c)  W h a t  i n s t r u c t i o n s  g o v e r n  s e n t r i e s  in  e v e n t  o f  g a s  a t ­

tack?
(d j  W h a t  i n s t r u c t i o n s  g o v e r n  N .  C .  O . ’ s ,  B a t t a l i o n  G a s  O i l i ­

e r ,  R e g i m e n t a l  a n d  D i v i s i o n  G a s  O f f i c e r ?

V III . Division Gas Officer.
(a )  W h a t  r e p o r t s  a r e  r e c e i v e d  f r o m  R e g i m e n t a l  G a s  O f f ic e r s  

concerning s u p p l i e s ,  g a s  i n t e l l i g e n c e ,  d i s c i p l i n e  a n d  t r a i n i n g ?
(b )  W h a t  r e p o r t s  a r e  m a d e  t o  c o r p s ?
(c) W h a t  c h a n n e l s  o f  c o m m u n i c a t i o n  a r e  e m p l o y e d ?
(d )  W h a t  s y s t e m  is  u s e d  i n  t h e  c a r e ,  u s e  a n d  r e c o r d  o f  

gas l i t e r a t u r e  a n d  i n t e l l i g e n c e ?
(e )  O f  w h a t  d o e s  t h e  D i v i s i o n  G a s  O f f ic e r  p e r s o n n e l  c o n ­

sist, a n d  w h a t  i s  t h e  d i s t r i b u t i o n  o f  d u t i e s ?
( f )  W h a t  g a s  m e m o r a n d a  a n d  o r d e r s  a r e  i n  f o r c e  i n  t h e  

D i v i s i o n ?
(g )  W h a t  r e p o r t s  a r e  m a d e  t o  t h e  C o m m a n d i n g  G e n e r a l

of t h e  D i v i s i o n ?  .

IX. Relations.
(a )  W h a t  a r e  t h e  r e l a t i o n s  w i t h  t h e  C o m m a n d i n g  G e n e r a l  

and t h e  C h i e f  o f  S t a f f ?
( b j  I s  t e c h n i c a l  k n o w l e d g e  o f  D i v i s i o n  G a s  O f f ic e r  e m ­

p lo y e d  w i t h  r e s p e c t  t o  o f f e n s e  u s e  o f  g a s ?
(c)  W h a t  a r e  t h e  r e l a t i o n s  b e t w e e n  G a s  O f f ic e r  a n d  D i v i ­

sion G - 2 ,  G - 3  a n d  G - l ?

X . Transportation.
(a )  W h a t  p e r s o n a l  t r a n s p o r t a t i o n  is  f u r n i s h e d  D . „ G .  O . ?
( b )  W h a t  t r a n s p o r t a t i o n  i s  a v a i l a b l e  f o r  D i v i s i o n a l  r e s e r v e  

and d i s t r i b u t i o n  o f  s u p p l i e s ?
(c)  W h a t  t r a n s p o r t a t i o n  i s  a v a i l a b l e  f o r  t h e  g a s  n e e d s  o f  

u n its  w i t h i n  t h e  D i v i s i o n s ?

X I .  Supplies.
(a )  A r e  a l l  m e n  a n d  a n i m a l s  s u p p l i e d  w i t h  r e s p i r a t o r s ?
(b )  W h a l  r e s e r v e  i s  m a i n t a i n e d  in  D i v i s i o n  D u m p ?
(c) W h a l  r e s e r v e  is  m a i n t a i n e d  b y  u n i t s  w i t h i n  t h e  D i v i ­

sion w i t h  r e s p e c t  t o  M - 2 ,  T i s s o t ,  S .  B .  R „  h o r s e  r e s p i r a t o r s ,  l i m e ,
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g l o v e s ,  s u i t s ,  a l a r m s ,  c a n i s t e r s ,  s u i t  b a g s ,  b l a n k e t s  a n d  ~ 
p a s t e ?

(d )  W h a t  is  t h e  p o l i c y  w i t h  r e s p e c t  t o  s a l v a g e ?
(e )  W h a t  i s  a v e r a g e  l e n g t h  o f  t i m e  b e t w e e n  t h e  se n d in

o f  r e q u i s i t i o n  a n d  r e c e i p t  o f  s u p p l i e s ?  ®
( f )  W h e r e  is  t h e  n e a r e s t  A d v a n c e  A r m y  G a s  d e p o t ?

X I I .  Captured Enemy Material and Duds.
( a )  W h a t  i s  t h e  p o l i c y  w i t h  r e s p e c t  t o  c a p t u r e d  eneitiv 

m a t e r i a l  a n d  d u d s ?  ^

X I I I .  Recommendations.
( a )  A r e  t h e r e  a n y  r e c o m m e n d a t i o n s ,  s u g g e s t i o n s  o r  criti 

c i s m s ?

X I V .  Observations.
(a )  N o t e  i m p r o p e r  c a r r i a g e  a n d  i m p r o p e r  c o n d i t i o n  o f  res­

p i r a t o r ,  s e c u r i n g  t h e  n a m e ,  r a n k ,  n u m b e r  a n d  o r g a n i z a t i o n  .,f  
c a s e s  r e q u i r i n g  d i s c i p l i n a r y  o r  c o r r e c t i v e  m e a s u r e s .

(b )  N o t e  t h e  o b s e r v a t i o n  o f  “ A l e r t ”  a n d  “ D a n g e r ”  zone 
r e g u l a t i o n s  a n d  t h e  m a n n e r  in  w h i c h  t h e s e  z o n e s  a r e  defined 
f o r  t h e  c o m m a n d .

(c)  G e n e r a l  i m p r e s s i o n s  o f  c o n d i t i o n s  in  D i v i s i o n .
(d )  R e c o m m e n d a t i o n s .

1 2 7 .  V a l u a b l e  i n f o r m a t i o n  r e v e a l i n g  w e a k n e s s  in  g a s  d isc i ­
p l i n e  o r  t r a i n i n g ,  i n a d e q u a c y  o f  a n t i - g a s  p r o t e c t i v e  o r  p r e c a u ­
t i o n a r y  m e a s u r e s  b y  c o m m a n d i n g  o f f ic e r s  o r  lh e  u s e  o f  new  
t a c t i c s  b y  t h e  e n e m y  a n d  t h e  v a l u e  o f  s u c h  t a c t i c s  m a y  Le 
g a i n e d  b y  t h e  c a r e f u l  q u e s t i o n i n g  o f  g a s  c a s u a t l i e s .

1 2 8 .  T h e  f o l l o w i n g  q u e s t i o n s  a r e  o u t l i n e d  f o r  t h e  p u r p o s e  
o f  g a i n i n g  t h e  f o r e g o i n g  i n f o r m a t i o n  f r o m  c a s u a l t i e s  t h e  ty p e  
o f  c a s u a l t y  d e t e r m i n i n g  w h i c h  g r o u p  o f  q u e s t i o n s  a r e  p u t  in 
a g i v e n  c a s e .  T h e  i n q u i r i e s  c o n c e r n i n g  t r a i n i n g  a r e  c o m m o n  
t o  a l l  c a s e s .

Q U E S T I O N N A I R E  F O R  G A S  P A T I E N T S .

I .  General.
(a )  N a m e ,  r a n k ,  n u m b e r ,  o r g a n i z a t i o n .
( b )  ' D i d  t h e  g a s  b u r n  y o u r  s k i n  o r  e y e s ,  o r  a f fe c t  y o u r  

l u n g s ?
I I .  Skin Cases.

(a )  W h e r e  w e r e  y o u  b u r n e d ?
( b )  J u s t  h o w  d i d  y o u  g e t  b u r n e d ?  G i v e  d e t a i l s  a n d  c ir ­

c u m s t a n c e s .
(#) D i d  y o u  h a v e  a n  o p p o r t u n i t y  to  u s e  s a g  p a s t e ?
(d )  D i d  y o u  u s e  s a g  p a s t e ?
(e )  I f  s o ,  h o w  d i d  3To u  u s e  i t ?
( f )  D i d  y o u  u s e  a n y t h i n g  e l s e  b e f o r e  y o u r  w e r e  b u r n e d ?
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(g) D i d  y o u  u s e  a n y t h i n g  a f t e r  y o u  w e r e  b u r n e d ?
(h )  y o u  k n o w  t h e r e  w a s  g a s  a b o u t  w h e n  y o u  w e r e

b u r n e d ?
w (i) D i d  y o u  h a v e  y o u r  m a s k  o n  w h e n  y o u  w e r e  b u r n e d ?

( j )  W h a t  w i l l  y o u  d o  n e x t  t i m e  t o  a v o i d  b e i n g  g a s s e d  
ncler s i m i l a r  c i r c u m s t a n c e s ?  

u (k )  H o w  c l o s e  t o  y o u  d i d  g a s  s h e l l  b u r s t ?
(l)  D i d  i t  s p l a s h  y o u ?
( m )  W a s  c h l o r i d e  o f  l i m e  a v a i l a b l e ?

III. E y e  C ases. .
(a )  J u s t  h o w  w e r e  y o u  b u r n e d ?  G i v e  d e t a i l s  a n d  c i r ­

c u m s ta n c e s .
(b )  W h a t  w i l l  y o u  d o  n e x t  t i m e  t o  a v o i d  b e i n g  g a s s e d  

under s i m i l a r  c i r c u m s t a n c e s ?
(c)  D i d  y o u  w e a r  a  m a s k ?  I f  s o ,  h o w  d i d  y o u  w e a r  i t ?
(d )  H o w  l o n g  a f t e r  a l a r m  d i d  y o u  p u t  m a s k  o n ?
(e) D i d  y o u  t a k e  y o u r  m a s k  o f f  b e f o r e  b e i n g  o r d e r e d  t o  

do s o ?
( f )  B y  w h o s e  o r d e r s  d i d  y o u  t a k e  it  o f f ?
(g) D i d  y o u  u s e  s a g  p a s t e ?

IV. Lung Cases.
(a )  J u s t  h o w  w e r e  y o u  g a s s e d ?  G i v e  d e t a i l s  a n d  c i r ­

c u m s t a n c e s .
(b )  H o w  f a r  d i d  y o u  w a l k  a f t e r  y o u  w e r e  g a s s e d ?
(c) W h a t  d i d  t h e  g a s  s m e l l  l i k e ?
(d ) W h a t  d i d  i t  l o o k  l i k e ?
(e )  H o w  d i d  i t  a c t ?
( f )  D i d  y o u  k n o w  w h a t  k i n d  o f  g a s  i t  w a s ?
(g )  H o w  l o n g  a f t e r  a l a r m  d i d  y o u  p u t  m a s k  o n ?
(h )  D i d  y o u  t a k e  m a s k  o f f  w i t h o u t  o r d e r s  t o  d o  s o ?
( i )  W h a t  w i l l  y o u  d o  n e x t  t i m e  t o  a v o i d  b e i n g  g a s s e d  u n d e r  

s im i la r  c i r c u m s t a n c e s ?
( j )  H o w  n e a r  d i d  g a s  s h e l l  b u r s t ?
(k )  H o w  l o n g  w a s  i t  a f t e r  y o u  w e r e  g a s s e d  b e f o r e  y o u  f e l t  

the e f f e c t s ?
(D  W h e n  w e r e  y o u  g a s s e d ?
( m )  J u s t  h o w  d o  y o u  f e e l  n o w ?

V. Training.
( a )  D i d  y o u  h a v e  g a s  t r a i n i n g  in  t h e  S t a t e s ?
(b )  H o w  o f t e n ?
(c)  H o w  l o n g  h a v e  y o u  b e e n  o v e r  h e r e ?

* ( d )  W h a t  k i n f f  o f  g a s  d r i l l s  h a v e  y o u  h a d  h e r e ?
(e) H o w  o f e n ?
( f )  H o w  o f t e n  i n  t h e  t r a i n i n g  a r e a ?
(g) H o w  l o n g  s i n c e  t h e n ?

1 (h )  H a v e  y o u  p r a c t i c e d  f i g h t i n g  w i t i .  m a s k  o n ?
1 (i)  W h a t  is  t h e  l o n g e s t  t i m e  y o u  h a v e  w o r n  m a s k ?
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( j )  H o w  m a n y  f a l s e  g a s  a l a r m s  d i d  y o u  h a v e  w i t h i n  tNv 
w e e k s  b e f o r e  y o u  w e r e  g a s s e d ?

( k )  W h e n  w a s  y o u r  m a s k  l a s t  i n s p e c t e d  b y  g a s  N .  C . o  ?
( l )  D i d  h e  l o o k  a t  t h e  c a n i s t e r ?

D U T I E S  O F  A  S T A F F  O F F I C E R  W I T H  R E S P E C T  T O  O F F E \ s p
O P E R A T I O N S .

Preliminary.

1 2 9 .  F r o m  G - 2  t h e  G a s  O f f ic e r  s h o u l d  o b t a i n  m a p s  a n d  in.  
f o r m a t i o n  r e g a r d i n g  e n e m y  d i s p o s i t i o n s .  H e  w i l l  s t u d y  these  
d i s p o s i t i o n s  a n d  t h e  c h a r a c t e r  o f  t h e  e n e m y  t e r r a i n  w i t h  the 
v i e w  o f  s e l e c t i n g  f a v o r a b l e  t a r g e t s  f o r  g a s .  H e  w i l l  s tu d y  
f r i e n d l y  t e r r a i n  in  o r d e r  t o  s e l e c t  f a v o r a b l e  p o s i t i o n s  f o r  e m ­
p l a c e m e n t s .  I n f o r m a t i o n  s h o u l d  b e  o b t a i n e d  f r o m  t h e  C h ie f  
o f  A r t i l l e r y  r e g a r d i n g  t h e  a v a i l a b i l i t y  o f  g u n s  o f  v a r i o u s  typ es  
a n d  c a l i b e r s .  H e  s h o u l d  a l s o  o b t a i n  f r o m  t h e  m u n i t i o n s  offi­
c e r  i n f o r m a t i o n  r e g a r d i n g  t h e  m a t e r i a l  a v a i l a b l e  f o r  u s e .  T h e  
C o m m a n d i n g  O ff ic e r  o f  g a s  t r o o p s  w i l l  b e  c o n s u l t e d  r e g a r d in g  
t h e  u s e  o f  c y l i n d e r s ,  p r o j e c t o r s  a n d  t r e n c h  m o r t a r s ,  t h e i r  a v a i l ­
a b i l i t y  a n d  t h e  f e a s i b i l i t y  o f  a n y  p r o j e c t  w h i c h  m i g h t  b e  c o n ­
t e m p l a t e d .

1 3 0 .  A  h y p o t h e t i c a l  m a p  ( F i g .  4 0 )  s h o w i n g  e n e m y  t e r r a i n  and  
d i s p o s i t i o n s  is  s h o w n  o p p o s i t e .  I n  t h e  f o l l o w i n g  p a r a g r a p h s  
if i s  i n t e n d e d  t o  i n d i c a t e  t h e  p o s s i b l e  u s e s  o f  g a s  i n  t h i s  t e r ­
r a i n  u n d e r  v a r i o u s  t a c t i c a l  s i t u a t i o n s .  It  i s  h o p e d  t h a t  th is  
w i l l  h e l p  d i v i s i o n  g a s  o f f ic e r s  t o  s o l v e  t h e i r  o w n  p r o b l e m s  in 
t h e  u s e  o f  g a s .  I n  e a c h  c a s e  t h e  D .  G .  O .  m e m o r a n d u m  t o  G -3  
i s  g i v e n .

( 1 )  U s e  of Gas on a Stable Front.
( a )  C l o u d  G a s .

M e m o r a n d u m  t o  G - 3 .

O u r  f r o n t  o f f e r s  p o s s i b i l i t i e s  o f  a  c y l i n d e r  g a s  a t t a c k  a g a in s t  
l h e  e n e m y .  S u c h  a n  a t t a c k  w o u l d  h a v e  t h e  f o l l o w i n g  p u r p o s e s .

(1 )  T o  c a u s e  c a s u a l t i e s  a m o n g  t h e  e n e m y  r a n k s .
(2 )  T o  l o w e r  t h e  e n e m y  m o r a l e .  -
( 3 )  T o  d a m a g e  e n e m y  m a t e r i a l .

T h e  g a s  s h o u l d  b e  l i b e r a t e d  b e t w e e n  8 3 0 - 5 2 8  a n d  825-520 
w h e r e  a  f a v o r a b l e  w i n d  w i l l  c a r r y  t h e  g a s  f o r w a r d  a c r o s s  the  
o p e n  c o u n t r y .  T h e  l i g h t  r a i l r o a d  r u n n i n g  a l o n g  o u r  f r o n t  at 
t h i s  p o i n t  c a n  b e  u s e d ,  t h e  c y l i n d e r s  b e i n g  b r o u g h t  u p  on  
t r u c k s  a n d  d i s c h a r g e d  f r o m  t h e m .  T h e  f r o n t  l i n e  s h o u l d  be 
t e m p o r a r i l y  e v a c u a t e d  b y  o u r  t r o o p s .  A  s u i t a b l e  a c c o m p a n y ­
i n g  a r t i l l e r y  p r o g r a m  s h o u l d  b e  a r r a n g e d .  T h e  m o r e  minute 
d e t a i l s  o f  t h e  a t t a c k  c a n  b e  p r e p a r e d  w i t h  t lie  o f f ic e r  com­
m a n d i n g  o u r  c o m p a n y  g a s  t r o o p s .
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(b )  P r o j e c t o r  A t t a c k .

M e m o r a n d u m  t o  G - 3 .

I t  i s  r e c o m m e n d e d  t h a t  a b o u t  5 0 0  p r o j e c t o r s  f i l le d  w i t h  p h o s ­
g e n e  b e  p la c e d  a l o n g  t h e  e d g e  o f  t h e  w o o d  a t  8 8 2 - 5 3 1  a n d  fired  
a g a i n s t  t h e  v i l l a g e  o f  C o l o m b e y - l e - P e t i t  a n d  t h e  a d j a c e n t  b i l ­
l e t s  a n d  c r o s s r o a d s .  H a r r a s s i n g  fire  o f  H .E .  a n d  s h r a p n e l  
s h o u l d  s h o r t l y  p r e c e d e  a n d  a c c o m p a n y  t h e  p r o j e c t o r  d i s c h a r g e .

(c )  A r t i l l e r y .

M e m o r a n d u m  t o  G - 3 .

I n f o r m a t i o n  h a s  b e e n  r e c e i v e d  t h a t  t h e r e  is  a h e a v y  c o n c e n ­
t r a t i o n  o f  t r o o p s  a t  t h e  s u p p o r t  c a m p  l o c a t e d  a t  8 8 3 - 5 7 4 .  I t  is  
r e c o m m e n d e d  t h a t  a  t w o - m i n u t e  b u r s t  o f  p h o s g e n e  in  a r t i l l e r y  
s h e l l  b e  u s e d  o n  t h i s  p o i n t ,  f o l l o w e d  b y  a o n e - h o u r  b o m b a r d ­
m e n t  w i t h  H . E .  In t h i s  d e s t r u c t i o n  fire ,  t o  s e c u r e  s u r p r i s e  e f ­
f e c t  a n d  a n  e f f e c t i v e  g a s  c o n c e n t r a t i o n  t h e  u s e  o f  a  c o m m e n ­
s u r a t e  n u m b e r  o f  b a t t e r i e s  o n  t h e  o b j e c t i v e  i s  h i g h l y  d e s i r a b l e .

( 1 )  M e m o r a n d u m  t o  G - 3 .  .

T h e  l i g h t  r a i l r o a d  j u n c t i o n  a t  8 7 9 - 5 9 6  i s  u n d e r  o b s e r v a t i o n  
b y  o u r  b a l l o o n s .  I r e c o m m e n d  t h a t  t h i s  j u n c t i o n  b e  d e s t r o y e d  
b y  H .E .  f ire  a t  1 6  h o u r  2 4  M a y ,  a n d  t h a t  t h e  w o r k i n g  p a r t y  
w h i c h  w i l l  c o m e  o u t  s h o r t l y  a f t e r  d a r k  f o r  t h e  p u r p o s e  o f  
m a k i n g  r e p a i r s ,  h e  s u b j e c t e d  t o  a  b u r s t  o f  p h o s g e n e  f o l l o w e d  
b y  a  s l o w  f ir e  o f  c h l o r p i c r i n  a n d  H .E .  f o r  f o u r  h o u r s .

(2 )  Use of Gas in the Advance.
I t  is  a s s u m e d  t h a t  a f ie ld  o r d e r  h a s  b e e n  i s s u e d  b y  G - 3  d i r e c t ­

i n g  t h e  a d v a n c e  o f  o u r  l i n e s ,  o u r  o b j e c t i v e  b e i n g  r o a d  C h a m a r -  
a n d e s  t o  B r i c o n  t o  8 5 5 - 6 1 0 ,  t h e n c e  s o u t h  t o  9 0 0 - 6 1 0 .

M e m o r a n d u m  t o  G - 3 .

I n  c o n n e c t i o n  w i t h  F i e l d  O r d e r  N o .  ---------- d a t e d  ----------, th e
f o l l o w i n g  r e c o m m e n d a t i o n s  o n  t h e  u s e  o f  g a s  i n  t h e s e  o p e r a ­
t i o n s  a r e  m a d e :

(a )  T h a t  in  o u r  d e s t r u c t i v e  a n d  n e u t r a l i z i n g  f ire  a g a i n s t  th e  
e n e m y  b a t t e r i e s  t w o  b u r s t s  o f  p h o s g e n e  b e  u s e d ,  t h e  o n e  f o r  t w o  
m i n u t e s  a t  0 - 6  H . a n d  t h e  o t h e r  f o r  t w o  m i n u t e s  a t  0 - 3  H ,  a n d  
t h a t  d u r i n g  t h e  i n t e r v e n i n g  t h r e e  h o u r  c a d e n c e  f ir e  o f  c h l o r ­
p i c r i n  b e  m a i n t a i n e d  ( t w e l v e  r o u n d s  p e r  b a t t e r y  p o s i t i o n  pc  
h o u r ) .

( b )  T h a t  t h e  e n e m y  l i n e s  o f  c o m m u n i c a t i o n  a n d  s u p p l y  
w h i c h  a r e  m o r e  t h a n  o n e  k i l o m e t e r  b e y o n d  o u r  o b j e c t i v e  be  
s h e l l e d  w i t h  m u s t a r d  g a s  b e g i n n i n g  a t  0 - 2 4  H . ,  t h e  r a i l h e a d  at  
B r i c o n  t o  r e c e i v e  s p e c i a l  a t t e n t i o n .

(c )  T h a t  in  t h e  a c c o m p a n y i n g  b a r r a g e  5 %  o f  p h o s g e n e  
s h e l l  b e  u s e d  a n d  t h a t  i f  t h e  w i n d  i s  f a v o r a b l e  t h i s  b e  i n ­
c r e a s e d  t o  1 0 % .
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(d )  T h a t  1 0 0  p r o j e c t o r s  b e  p l a c e d  a t  8 8 2 - 5 3 1 ,  a n d  t h a l  
f r o m  t h e s e  p r o j e c t o r s  H . E .  b o m b s  b e  f ir e d  a t  O - H . — 5  m i n .  
a g a in s t  m a c h i n e  g u n  n e s t s  a n d  t h e  p i l l - b o x  a t  8 8 6 - 5 4 3 .

(e )  T h a t  t r e n c h  m o r t a r s  f i r i n g  s m o k e  b o m b s  b e  u s e d  a l o n g  
the e n t i r e  f r o n t  f r o m  8 0 0 - 8 2 8  t o  8 7 0 - 5 2 5  in  o r d e r  t o  c o v e r  o u r  
c r o s s i n g  o f  t h e  s t r e a m .

( f )  T h a t  t h e r m i t  b e  u s e d  a t  O - H . — 5  m i n .  a g a i n s t  t h e
n ia c h in e  g u n  n e s t s  a t  8 1 0 - 5 3 0 ,  8 3 2 - 5 2 3  a n d  8 4 8 - 5 2 7 .  T h e  u s e  
0f s m o k e  r i f le  g r e n a d e s  a g a i n s t  t h e s e  m a c h i n e  g u n  n e s t s  is  a l s o  
r e c o m m e n d e d .

(g )  T h a t  f o u r  S t o k e s  m o r t a r s  f o l l o w  t h e  r o a d  f r o m  8 3 8 -  
j 3 0  t o  8 3 5 - 5 7 1  i n  o r d e r  t o  m a i n t a i n  a  s m o k e  s c r e e n  t o  p r o t e c t  
o u r  a d v a n c e  a c r o s s  t h e  o p e n  r e g i o n  o n  o u r  l e f t .

( h )  T h a t  d u r i n g  t h e  c o n s o l i d a t i o n  o f  o u r  n e w  p o s i i t o n s  a  
b e lt  o f  m u s t a r d  g a s  b e  l a i d  d o w n  a c r o s s  t h e  r e a r  o f  t h e  B o i s  
de B l o i s  in  o r d e r  t o  i n t e r f e r e  w i t h  t h e  s u p p l y  o f  e n e m y  t r o o p s  
and b a t t e r i e s  o c c u p y i n g  t h o s e  w o o d s .

(3) Use of Gas in Withdrawal.
M e m o r a n d u m  t o  G - 3 .

B e g i n n i n g  8  h o u r s  b e f o r e  t h e  z e r o  h o u r  o f  o u r  w i t h d r a w a l ,  a l l  
i m p o r t a n t  e n e m y  c r o s s - r o a d s ,  b i l l e t s ,  c a m p s ,  e t c . ,  s h o u l d  b e  
s h e l l e d  w i t h  m u s t a r d  g a s .  T h e  B o i s  d e  C o u r t r a i  s h o u l d  b e  
s y s t e m a t i c a l l y  s h e l l e d  w i t h  m u s t a r d  g a s  ( z o n e  f ire )  f o r  t w e n t y -  
f o u r  h o u r s  p r e c e d i n g  o u r  w i t h d r a w a l .

D u r i n g  o u r  w i t h d r a w a l  m u s t a r u  g a s  s h e l l  s h o u l d  b e  e x -  
l o d e d  in  o u r  a b a n d o n e d  d u g o u t s .
I n  c a s e  a n y  a r t i l l e r y  s h o o t  w i t h  g a s  b e  a p p r o v e d ,  t h e  D .  G .  O .  

w i l l  f u r n i s h  t h e  C h i e f  o f  S t a f f  i n f o r m a t i o n  c o v e r i n g  t h e  f o l -  
w i n g  p o i n t s

(a )  T a r g e t — a c c u r a t e  d e f i n i t i o n  b y  m e a n s  o f  r e d u c e d  c o -  
r d i n a t e s .

(b )  T i m e  o f  s h o o t .
(c )  N u m b e r  o f  s h e l l ,  c a l c u l a t e d  o n  b a s i s  o f  m o s t  u n f a v o r ­

a b l e  w i n d  c o n d i t i o n s .
(d )  K i n d  o f  s h e l l .
(e )  R a t e  o f  f ire .
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Official :
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Adjutant General.



Contents
Part I— T a c t i c a l  E m p l o y m e n t  o f  G a s e s .  . A .  E .  F .  N o .  1 4 7 5 - 1  G - 5  
part I I — U s e  o f  G a s  b y  t h e  A r t i l l e r y . . .  . A .  E .  F .  N o .  1 4 7 5 - 2  G - 5
part I I I — U s e  o f  G a s  b y  G a s  T r o o p s ...................A .  E .  F .  N o .  1 4 7 5 - 3  G - 5
Part I V — U s e  o f  G a s  b y  I n f a n t r y ........................A .  E .  F .  N o .  1 4 7 5 - 4  G - 5
Part V — U s e  o f  G a s  b y  A i r  S e r v i c e ...................A .  E .  F .  N o .  1 4 7 5 - 5  G - 5
P a r t  V I — D e f e n s e  A g a i n s t  G a s ..............................A .  E .  F .  N o .  1 4 3 3  G - 5

T A B L E  O F  C O N T E N T S .

P a r .
T y p e s  o f  C h e m i c a l  W e a p o n s ................................................................................. 1
I n c e n d i a r y  G r e n a d e s  ...................................................................................................  2

D e s c r i p t i o n  ........................................................................................................................  2
T a c t i c a l  U s e  .....................................................................................................................  4

G a s  G r e n a d e s  ........................................................................................................................  5
D e s c r i p t i o n  .......................................................................................................................  5
T a c t i c a l  U s e  .....................................................................................................................  8

S m o k e  G r e n a d e s  ...............................................................................................................  9
D e s c r i p t i o n  ........................................................................................................................  9
T a c t i c a l  U s e  .....................................................................................................................  1 2

D a t a  o n  S m o k e  S c r e e n s ................................................................................................. 1 3
S m o k e  C a n d l e s ..................................................................................................................... 1 4

D e s c r i p t i o n ......................................................................................................................... 1 4 - 1 6
T a c t i c a l  U s e  .....................................................................................................................  17
E x a m p l e s  o f  S c r e e n s  .............................................................................................  1 8

3 - I n c h  S t o k e s  M o r t a r  S m o k e  B o m b ...............................................................  19
C o m p a r i s o n  w i t h  4 - i n c h .......................................................................................  1 9
T a c t i c a l  U s e  .....................................................................................................................  2 0





GAS MANUAL

PART IV

U S E  O F  G A S  B Y  I N F A N T R Y

U S E  O F  C H E M I C A L  W E A P O N S  B Y  T H E  I N F A N T R Y .

1. Approved Types of Chemical Weapons. T h e  f o l l o w i n g  
ty p e s  o f  c h e m i c a l  w e a p o n s  h a v e  b e e n  a p p r o v e d  f o r  u s e  b y  t h e  
i n f a n t r y  in  t h e  A .  E .  F . :

(1 )  Incendiary Grenades.
A — F r e n c h  “ G r e n a d e - I n c e u d i a i r e  k M a i n ” .
B — U .  S .— “ T h e r m i t  H a n d  G r e n a d e ,  M a r k  I” .

(2 )  Gas Grenades.
F r e n c h  “ S u f f o c a n t e  e t  L a c h r y m o g f e n e ”  h a n d  g c e n a d e .  
B — B r i t i s h  “ N o .  2 8 ,  C h e m i c a l  H a n d  G r e n a d a ,  M a r k  I I ” . 
C— U .  S .— “ G a s  H a n d  G r e n a d e ,  M a r k  I I ” .

(3) Smoke Grenades.
A — F r e n c h  “ I n c e n d i a i r e  e t  F u m i g e n e ”  h a n d  g r e n a d e .  
B — B r i t i s h ,  “ N o .  2 7  H a n d  o r  R if le  G r e n a d e ,  M a r k  I ” .
C — U .  S .— “ P h o s p h o r o u s  H a n d  G r e n a d e ,  M a r k  I I ” .

( 4 1 Smoke Candles.
A — B r i t i s h — “ S m o k e  C a n d l e ,  M a r k  I (L )  T y p e  S ” .
B — B r i t i s h — “ S m o k e  C a n d l e ,  M a r k  II  (L )  T y p e  S I ” .
C —  U .  S .— “ S m o k e  T o r c h ,  M a r k  I” .

(.5) 3-inch Stokes Mortar Smoke Bombs.
T h e s e  b o m b s  w i l l  b e  m a n u f a c t u r e d  i n  t h e  U n i t e d  S t a t e s  a n d  

w i l l  c o n t a i n  a p p r o x i m a t e l y  t h r e e  (3 )  p o u n d s  o f  W .  P . ,  o r  i t s  
e q u i v a le n t .

I N C E N D I A R Y  G R E N A D E S .

2 .  F r e n c h  “ G r e n a d e — I n c e n d i a i r e  k M a i n ”  ( F i g .  1 ) .

T h i s  g r e n a d e  c o n s i s t s  o f  t h e  f o l l o w i n g  p a r t s :

(1 )  A  c y l i n d r i c a l  s h e l l  o f  t in  p la t e  t o  w h i c h  th e  t o p  a n d  
b o t t o m  a r e  a t t a c h e d  b y  c r i m p i n g  a n d  s o l d e r i n g .  In  t h e  c o v e r  

a h o l e  i n t o  w h i c h  is  s o ld e r e d  a m e t a l l i c  r in g ,  t a p p e d  t o  r e c e iv e  
th e  f ir in g  m e c h a n i s m .
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(2) A percussion cap provided with a Bickford fuse.
(3) A charge of thermit.
(4) A mixture of special ignition material.

The grenade body is approximately 5 7/8" long and 2 1/2" 
in diameter. The total weight of the charged grenade is about 
750 grammes or 1.65 pounds.

Method of Use. Hold the grenade in the hand, grasping the 
body firmly, and with the other hand remove the cover cap. 
Force the striker in sharply by striking it a keen blow against 
a hard body such as the heel, a rock, the butt of the gun, etc. 
The grenade takes fire in five (5) seconds after the percussion 
and burns without exploding.

Action. The percussion of the primer ignites the Bickford . 
fuse. Its combustion requires five (5) seconds, after which the 
quickmatch is lighted. This, in turn, ignites the special ignit­
ing mixture. By reason of the delay and absence of explosion 
the grenade can be placed by hand, or thrown to a distance.

3. U. S. Thermit Hand Grenade Mark I (Fig 2).
This grenade is an exact duplicate of the French “Grenade 

Incendiaire k Main” .

4. Tactical Use of Incendiary Grenades.
This grenade is effective because of the intense heat of the 

molten material. It should be placed above the object to be 
burned and not underneath it. It is placed by hand and used 
principally for the destruction of non-combustible material. 
It contains a thermit mixture which produces an exceedingly 
high temperature, the contents becoming a mass of white-hot 
molten metal. It is used by raiding parties, where a permanent 
advance is not contemplated, for the purpose of destroying 
enemy trench mortars, machine guns, etc., which cannot be 
brought back to our own lines. The Incendiary grenade is 
ignited and dropped down the muzzle of a mortar or placed in 
contact with some vital part with the result that the gun is 
ruined. A few men in each raiding party should be taught how 
to use these grenades.

Special Uses. In destroying tanks of gas or oil, it is neces­
sary to increase the time of burning of fuse. In such cases, to 
give the operators time to reach a place of safety, it is necessary 
to replace the cap by a piece of Bickford fuse of the desired 
length which can be fired with a match. For this substitution 
make a tube out of paper through the center of which the fuse 
is passed. Bind it with a thread to the collar of the grenade 
and then to the cord. Avoid getting the material wet during 
the operation.

N o t e — Grenades which have not taken fire can be picked up 
without danger and used again after having changed the fuse.
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GAS GRENADES.

5. French— “Suffocante et Lachrym ogtneH and Grenade. 
(Fig. 3). This grenade consists of the following parts: The 
body of the grenade, the collar, the gaine, and the automatic 
firing mechanism. The grenade is filled with “Papite” (acro­
lein), a liquid gas that is both lethal and lachrymatory.

The body of the grenade is the same as the French “Grenade- 
Incendiaire et Fumig£ne, Mle. 1916 Automatique” with the 
exception that there is an orifice in but one end. This orifice 
is for the reception of a brass collar which is inserted therein 
and soldered to the body of the grenade.

The collar is threaded internally for the reception of a hol­
low brass blug wnich is sc/ewed into it and thus secured in the 
grenade.

The gaine, made of tin is soldered to the lower part of the 
hollow brass plug and carries the detonator, which is the burst­
ing charge of the grenade. A rubber washer placed between 
the top of the collar and the shoulder of the plug forms a liquid 
tight joint. The hollow brass plug is threaded internally to 
receive the automatic firing mechanism. A leather washer is 
inserted between the top of the hollow brass plug and the 
shoulder of the automatic tiring mechanism to form a tight 
joint. T1 : total weight of the charged grenade is 4 0 0  grammes 
or 0 .9  pounds.

Method of Use. Hold the grenade in the throwing hand, the 
filing mechanism up, in*such a manner as to secure the lever. 
Pass the index finger of the free hand through the ring and 
withdraw' the safety pin. ,.

The grenade is now armed and the bon cr must take every 
precaution not to release the grip on the lever until the grenade 
is thrown.

The grenade bursts five (5) seconds after the action of the auto­
matic firing mechanism, and produces a cloud of line particles, 
intensely irritating to the respiratory passages. This causes 
violent coughing, and does not kill or seriously injure, hut has 
considerable moral effect.

Action of the Grenade. After being thrown, the lever, which 
is no longer held by the safety pin, is projected from the gre­
nade by the boll. The removal ot the lever permits the func­
tioning of the automatic firing mechanism which sets off the 
primer. The primer ignites the slow fuse, wr.ich, aftcy* five
(5) seconds fires the detonator, exploding the grenade.

6. British No. 28, Chemical Hand Grenade, Mark II (Fig. 4). 
This grenade consists of the following parts: The body, the 
gaine, rnd the firing mechanism. It is filled with K. J, (stannic 
chloride).

The body is made of cast iron, spherical in form and 3 3/8 
inches in outside diameter. A boss is cast on the body through 
which is lapped a hole for the reception of the gaine. The
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gaine or detonator sleeve is also made of cast iron, on the 
open end of which is provided an externally threaded boss for 
the assembly of the firing mechanism.

The firing mechanism is similar in construction to that used 
on the British “Grenade, Hand or Rifle, No. 27, Phosphorous, 
M a r k  I ” .

Method of Use. When used as a hand grenade its manipula­
tion is the same as the British No. 27.

The effect of the grenade is essentially the same as the French 
“Grenadc-Suffocante et Lachryinogene, Mle. 1916, Automatique".

7. U. S.— “Gas Hand Grenade, Mark II” (Fig. 5). This gre­
nade is the same as the French “Suffocante et Lachrymogfene" 
hand grenade. .

Method of Use. The method of using the U. S. “Gas Grenade 
Mark II”, is entirely similar to the French “Grenade-Suffocante 
et Lachrymogene, Mle. 1916, Automatique” .

Action of the Grenade. The grenade and lever are firmly 
grasped in the throwing hand in such a manner as to secure 
the lever. The safety split pin is removed with the free hand 
and the grenade is ready to throw.

The thrower must take every precaution not to release the 
grip on the lever until he throws the grenade.

Upon release of the lever, the striker impelled by its stiff 
spring rotates around the hinge pin, forcing up the lever, and 
strikes the primer, first perforating the tinfoil disc which is 
sealed over the top of the cap to waterproof the primer. The 
end of the fuse is tipped with a priming powder compsoition, 
which ignited by the primer in turn ignites the fuse. In five
(5) seconds the flame from the fuse spits into the fulminate 
composition of the detonator causing it to explode. The ex­
plosion of the detonator is sufficient to hurst the body of the 
grenade and scatter the contents in all directions.

TACTICAL U S E  OF GAS GRENADES.

8. Gas grenades are intended for the use of “ mopping up** 
parties in driving the enemy out of dugouts. This is generally 
more effective than blowing in the dugouts with a charge of 
high explosive. A cloud is formed which violently attacks the 
eyes, nose and throat and penetrates to a large extent the enemy 
respirator. While not fatal, the fumes are unbearable in a 
close space, and the enemy is forced to come out choking and 
blinded. Four or five grenades should be carried by two men 
in each squad of a “ mopping up” party. Upon coming to an 
enemy dugout, which is suspected of being inhabited, three or 
four grenades are tossed inside the entrance without exposing 
the grenadiers to fire from below.

Occasionally they may be found of value in driving the enemy 
from a machine gun nest or strong point, when such a position 
is located downwind.
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SMOKE GRENADES.

9. French “Incendiaire et Fumigene,, Hand Grenade (Fig. 6). 
This grenade consists of the following parts: The body, the 
gaine, and the automatic firing mechanism.

The body, ovoid in form, is nine centimeters long, and six 
centimeters in diameter, at the center. It is made of two ogival 
caps of tin, set, clasped and soldered to each other around the 
edges of their large bases. At each end of the gaine which Is 
soldered in place and the other for the insertion of the filling 
charge. After filling, the hole is hermetically sealed by a disc 
nf tin soldered to the body of the grenade.

The gaine, made of special metal, holds the charge of explos­
ive powder. It is threaded on the interior to receive the fuse 
plug which forms the body of the firing mechanism.

The firing mechanism is automatic but is without a detonator. 
The fuse requires five (5) seconds for combustion.

a rubber washer placed between the upper flange of the gaine 
and the shoulder of the fuse plug, forms a tight joint for the 
grenade.

The total weight of the charged grenade is 560 grammes or 
1.23 lbs., and the charge is 300 grammes of white phosphorous.

Method of Use. Hold the grenade in throwing hand, the 
firing mechanism up, in such a manner as to secure the lever. 
Pass the index finger of the free hand through the ring and 
withdraw the safety pin.

The grenade is now armed and the bomber must take every 
precaution not to release the grip on the lever until the gre­
nade is thrown.

The grenade wnen thrown, bursts into flames five (5) seconds 
after the lever is released,producing a cloud of dense white 
smoke and suffocating vapors. The range of the grenade is 2f> 
to 30 meters. Its explosion does not produce any dangerous 
metallic pieces but throws in all directions within a radius of 
15 to 20 meters pieces of burning material (W. P.) capable of 
causing serious burns and which also constitute a possible 
source of fires. The burning of this material is prolonged for 
several minutes after the explosion, forming an abundance of 
white smoke. Witn a avorable wind, 20 grenades are sufficient 
to create an extended smoke cloud.

Action of the Grenade. Upon leaving the hand of the thrower, 
the lever, which is no longer held by the safety pin, is pro­
jected from the grenade by the bolt. The removal of the lever 
permits the functioning of the automatic firing mechanism 
which sets oflT the primer. The primer ignites the slow fuse 
which after five (5) seconds ignites the black powder charge in 
the gaine. This explodes the grenade with sufficient force to 
scatter the burning contents over a radius of 15 to 20 meters 
and at the same time produces an intense and suffocating vapor 
within a radius of 5 to 6 meters.
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10. British “A’o. "27, Hand or Rifle Grenade, Mark 1." (.Fig. 7). 
This grenade consists chiefly of the following parts: the body, 
the gaine, and the firing mechanism.

The body of the grenade, cylindrical in form, is about 3 3/4 
inches long and 2 1/4 inches in diameter. It is made of tinned 
plate and is capped on either end with dished tinned plate stamp­
ings somewhat heavier than the metal forming the body. To 
the lower cap, forming the base, is soldered a steel plate approxi­
mately 1/4 inch thick. This steel plate is tapped to receive a 
rod fifteen (15) inches long and of the proper diameter to fit 
the bore of the service rifle. The rod is used only when the 
grenade is projected with a rifle. The rods are issued detached 
from the grenades in the ratio of 60% of the grenades.

To the upper cap, forming the cover of the body, is soldered- 
a spigot, externally threaded to hold the firiug mechanism.

The gaine is inserted through the spigot and the cover, and is 
soldered to the spigot.

The primer rests on top of the spigot and is held in place by 
the striker chamber. The primer is crimped to the fuse, on the 
other end of which is crimped the detonator, the fuse and de­
tonator extending into the gaine. The striker is held by a shear 
wire. Over the entire firing mechanism is placed a metal cover, 
to prevent accidental discharge, the cover being held in place 
by means of a retaining pin and ring. A small hole is provided 
in the cover cap for filling. This is sealed with a disc of tin. 
The filling charge is about 400 grammes of white phosphorous.

Method of Use. (a) As a Hand Grenade. The cap over the 
firing mechanism is removed after withdrawing the retaining 
pin. The striker is then struck against any solid object, as the 
heel of the boot, the butt of the gun, a rock. etc. The shock 
shears the small restraining wire and the striker point fires 
the primer and starts the fuse burning.

(b) As a Rifle Grenade. The stem is attached by screwing 
it into the base plate of the grenade as far as it will go. The 
protecting cap is then removed, exposing the striker. A blank 
cartridge furnished for this purpose is next loaded into the rifle, 
after which the grenade rod is inserted into the muzzle of the 
rifle and pushed down as far as it will go. The butt of the gun 
is set against some solid object, such as the bottom of the 
trench, a sandbag, etc., and the elevation adjusted according to 
the range desired. Upon the discharge of the rifle the setback 
shears the small restraining wire, permitting the striker point 
to impinge upon the primer thus igniting the fuse whch in five 
(5> seconds fires the detonator.

The maximum range is obtained with the rifle held at 45 de­
grees. Shorter ranges may be had by either raising or lowering 
this elevation. Under favorable conditions, ranges up to 230 
yards are obtained.
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These grenades are packed unassembled in three boxes, 
marked respectively W . P. 1, W. P. 2 and W. P. 3. W. P. 1 con­
tains 12 grenades. W. P. 2 contains 12 tins, each tin containing 
12 detonating sets. W . P. 3 contains 48 rods and 4 tins each 
containing 12 blank cartridges.

Directions for the use of the No. 27 W. P. grenades as hand 
grenades are found in box W. P .1, and for use as rifle grenades 
in box W. P. 3.

The effect of this grenade is similar to that of the French 
Grenade “ Incendiare et Fumigene Mle. 1916, Automatique.*’

11. U, S. “Phosphorous Hand Grenade Mark II.** (Fig. 8). 
This grenade is essentially the same as the French “Incendiaire 
et Fumigene,1* hand grenade.

Action of the Grenade. See U. S. ‘‘Gas Hand Grenade, Mark 11.”

TACTICAL USE OF SMOKE GRENADES.
12. General. Smoke grenades have been primarily designed 

as infantry weapons for offensive operations both as incendiary 
and smoke producing articles. They are suitable for burning 
dugouts, blinding machine guns, or screening small local at* 
tacks. Due to their scarcity, their use in producing smoke 
screens is uneconomical. These grenades on exploding scatter 
burning phosphorous over a circle of 15-20 meters radius.

Used as Rifle Grenades. The British Grenade— “No. 27, Hand 
and Rifle Mark I”, is the only chemical grenade which has been 
designed for rifle projection. The other smoke grenades de­
scribed are designed for hand projection only.

The rifle smoke grenade is most effective in brush or wooded 
country, particularly where the terrain is undulating, thus per­
mitting a detachment of grenadiers to crawl within range of a 
machine gun without exposing themselves to severe fire. Unless 
there is natural cover at the firing point rifle pits should be 
scooped out so that the grenadiers will have protection from 
machine guns.

Two or three grenadiers should keep up a continous fire.upon 
the machine gun attacked. Others are designated to work their 
way into close striking distance from whence they can rush the 
gun from the flank, under cover of the smoke.

The rifle grenade is most effective when burst ten or fifteen 
leet above the ground.

The smoke generated by the burning phosphorous cuts off the 
machine gua from the possibility of direct fire. This effect may 
often be obtained, even though the strong point is out of range, 
if it *s possible to work into a position to the windward so that 
the smoke will drift over the point to be screened.

If an attack is held up by hostile machine guns, their position 
might be indicated by firing single rifle grenades toward them, 
targets being thus provided on which fire from other weapons 
can be directed.



U
se

 o
f 

G
as

 b
y 

In
fa

nt
ry



20 Gas Manual— Part i y

E lG .9

FRICTION CARD

TSAR -OFF TAPE

Of CEO

q u ic k fu tc r  — «
nRST FIRE CONE 

PR I FUNG 
TOUCH PAPER

— PAPER COVERING
—  TIP  CAP 

TAPE BAND
FRICTION COMPOSITION 
PAPER OISC

TIN N E D  IR O N  CASE

ySPtORE CON POSITION!

2® C

DIRECTIONS
TEAP OPT TOP BYPULLNAS 
TAPE SHARPLY //PHAROS 

!GM T£ FLAPS B Y  Pc'ES/PfC 
BED D/SC ON TAPE SNFPPLY 
B U T  FIRM LY P C  BOSS THE  
B lfid r BLOB ON THE CP7VTEP 
O P  THE TOP CP FLARE

—3.34

blacat sh e l l a c  p a /nt.

— Section — —  Elevation  —

F ig u r e  5 .
Smoke S u b s t i t u t e  C a n d le .

o

f



Vse o f  Gas by Infantry 21

Two men in each squad may be trained to use these grenades 
ind they should carry ten each in an advance.

Used as Hand Grenadest All of the smoke grenades previously 
described can be used as hand grenades.

The principal use of the phosphorous hand grenade is as a 
follov-uP of a rille grenade, for the maintenance at short range 
of the smoke cloud when taking a strong point. The smoke 
given off by the rifle grenades permits The grenadiers to advance 
jo a point where the hand grenades may be used.

A r.inor use for the hand smoke grenade is in “mopping up” 
the enemy dugouts, although the gas grenade is more effective 
for this purpose.

DATA ON SMOKE SCREENS OR BARRAGES.

13. See data given under “Tactical Use of Smoke Candles” . 
Inasmuch as the relative screening value of a phosphorous 
grenade is approximately twice that of a smoke candle, the num­
ber ®f phosphorous grenades may be proportionately decreased.

SMOKE CANDLES.

14. British “Smoke Candle, Mark 1. (L) Type S.” (Fig. 9). 
This smoke candle consists of the following parts: Case, lid. 
tin plate cover, striker, igniting device, charge, powder discs, 
cap and band.

Case. The case is made of tinned iron plate of the form and 
dimensions shown on the drawing, having a welded side and 
bottom seam and four plugs to secure the lid.

Lid* The lid is made of material of the same quality as the 
case. It is pressed to the required form and has a central hole 
and four slots around its edge.

Cover. The cover is made of tin plate in the form shown on 
the drawing.

Striker. The striker is made of strong durable tape. Secured 
to this tape, by means of glue and two wire stitches, is a card­
board disc coated with match box composition in the uncovered 
side.

Smoke Composition. The case is charged with smoke com­
position.

Method of Operation. Tear olf the top by pulling the tape 
quickly upwards. Ignite the flare by rubbing the red disc 
sharply and firmly across the black blob on its center. This 
operation ignites the match material which in turn ignites the 
quick match, which sets fire to the fire composition for lighting 
the smoke mixture. This burns and gives off o smoke for three 
minutes.
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15. British “Smoke Candle Mark II. (L) Type S-l.” (Fig. 10). 
This candle consists of the following parts: Case, lid, projector, 
friction thimble, striker, and igniting arrangement.

Case. The case is made of tinned iron plate of the form and 
dimensions shown on the drawing and has a welded side and 
bottom seam.

Lid• The lid is made of stamped tinned plate and fits tightly 
on the case.

Protection and Friction Thimble These parts are stamped 
from tinned plate, the projector being slotted to allow for the 
passage of the tape and striker arrangement.

Striker. The striker is made of strong tape, to which is fas­
tened by means of glue and two wire stitches, a cardboard disc, 
coated with match box composition. A piece of paper is secured 
to the tape on the same side as the disc in such a manner as 
to cover the striker.

Smoke Composition. The case is filled with about 3 pounds 
of smoke composition in a plastic or semi-fluid condition.

Method of Operation. To fire, tear off tape to expose firing 
composition. Rub the tablet of red composition, which is at­
tached to the underside of the tape, smartly across the black 
blob of composition in the center of the top of the candle. This 
operation causes the match material to ignite the igniter which 
sets fire to the smoke composition. This burns and gives off 
smoke for five minutes.

16. U. S. “Smoke Torch, Mark I.” (Fig. 11). The general con­
struction and method of operation of this candle is entirely 
similar to that of the Britsh “Smoke Candle Mark I (L) Type S,” 
except that the time of burning is four minutes.

TACTICAL USE OF SMOKE CANDLES.

17. As smoke producers, smoke candles have about one-half 
of the efficiency of smoke grenades, but they have practically 
no incendiary effect. They are portable and are designed for 
use by infantry in active operations. They are useful for blind­
ing machine guns, for screening local attacks, and for simulating 
gas attacks. They may be used for concealing concentrations of 
guns or troops, battery positions or areas, or putting up a smoke 
barrage along the flank of an attack.

An operation with these candles should be carried out by a 
squad under the direction of a competent gas officer who makes 
wind observations and decides whether the candles may be used 
to advantage. At least 500 candles should be used for even a 
small operation. The number started at the beginning should 
make a dense cloud, and this can then be reinforced by fresh 
generators as required.
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The Dumber of smoke grenades or smoke candles required to 
form an effective screen depends upon the considerations enu­
merated in Part II, Group IV, under Sub-heading “Smoke 
Screens.” No definite rules can be laid down as to the exact 
quantities of smoke producing substances required to form a 
screen, as conditions vary greatly, but the following examples 
are given for guidance:

18. Examples of Smoke Screens.
(1) Object to be concealed: Concentration area on a front 

of 2,000 yards.
Direction of the wind: Parallel to the enemy’s front and 

steady.
Velocity of the wind: Six to eight miles an hour.
Material available: Smoke cases Type “S.”

A smoke screen should be formed 4,500 yards long and 400 
yards in front of the forward edge of the concentration area.

Groups of two men each should be placed 50 yards apart on 
the line of the intended screen. Each group should light four 
smoke cases every two minutes. Thus if the screen is to be 
maintained for a period of two hours, 21,600 smoke cases will 
be required.

Personnel required: 180 men, apart from those required for 
the transport of material.

The men should take advantage of any cover available and 
each group should be provided with a watch.

(2) Object to be concealed: Concentration area on a front 
of 2,000 yards.

Direction of the wind: Towards the enemy and steady.
Velocity of the wind: Six to eight miles per hour.
Material available: Smoke Cases, Type “S” .

A good smoke screen should be formed 4,500 yards long and 
400 yards in front of the forward edge of the concentration 
area.

Men should be posted singly 25 yards apart along the line of 
the intended smoke screen. Each man should light two smoke 
cases every two minutes and should throw them in such a way 
that no gaps occur. Thus, if the screen is to be maintained 
for a period of two hours, 21,600 smoke cases will be required.

Personnel required: 180 men, apart from carrying parties 
for material.

Note:— This screen is more effective than the one described 
in Example 1.

(3) Object to be concleaed: Concentration area on a front 
of 2,000 yards, from a balloon at an altitude of 3,000 feet and 
6,000 yards distant.

(a) With the wind blowing parallel to the front or towards 
the enemy if the smoke screen is formed 400 yards in front of 
the forward edges of the concentration area, it would be neces-
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sary for it to be 200 feet high in order to conceal the forward 
edge of the concentration area from the balloon, and much more 
than that to conceal the rear edge. A certain amount of screen­
ing effect might be reduced by bursting 4-in. Stokes bombs in 
the air, but this method cannot be relied upon and is not econo­
mical.

3000 Ft

(b) With a wind blowing from the direction of the enemy, 
the cloud would drift over the area to be screened and the troops 
would therefore be concealed in the cloud. This might be ob­
jectionable owing to the possibility of confusion.

Consequently, it will seldom be possible to use smoke suc­
cessfully to screen areas from hostile kite balloons unless there 
happens to be a considerable rise in the ground between the 
balloon and the object to be concealed.

3-INCH STOKES MORTAR SMOKE BOMBS.

19. The 3-in Stokes mortar smoke bomb has been approved 
for use but is not yet available.

The 3-in. and 4-in. Stokes mortar bombs will compare ap­
proximately as follows:

Amount of W. P. Maximum Range
3" Smoke Bomb...........about 2.5 lbs. 1800 yards
4" Smoke Bomb.......... about 7.0 lbs. 1160 yards

TACTICAL USE OF 3" STOKES MORTAR SMOKE BOMBS.

20. These 3" Stokes Mortar Smoke Bombs will be available 
for use by the infantry in the future. This will place in the 
hands of the infantry a means of forming smoke barrages at 
greater ranges than is possible with the rifle grenade. The use 
of the 3-in. Stokes mortar smoke bomb will therefore economize 
on guns if they are used wherever possible, as they will be used 
from the front line trenches and will have a maximum range of 
approximately 1,800 yards. The fact that these smoke bombs 
will be entirely under the control of the infantry operates as an 
additional advantage in that smoke barrages will at all times 
be available to cover the retirement of daylight raiding paries.

It will also be possible to carry the mortars forward together 
with a supply of the smoke bombs to provide smoke screens 
in the large stages of an infantry advance.
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GAS MANUAL

PART V I

USE OF GAS BY AIR SERVICE
' |

INCENDIARY BOMBS. .

General.

1. Gas Warfare material, used by the Air Service, comprises 
incendiary and smoke bombs.

2. The only incendiary bomb available for use by the Ameri­
can Air Service at the present time is the French Chanard in­
cendiary bomb. A description of the method of operation, 
action, marking, etc., of this bomb follows: The French Chan­
ard bomb is of the intensive type and is for use against well 
defined targets. Other bombs of the same type under develop­
ment are the American incendiary bombs, Mark II and Mark III.

Another type of incendiary bomb known as the scatter type 
is for use against more inflamable material, such as wooden 
ment or consideration are: The American Incendiary Bomb 
buildings, grain fields, etc. Of this type now under develop- 
Mark I, the American Incendiary Dart Mark I, and the British 
Baby Incendiary Bomb, known as the B. I.

FRENCH CHANARD INCENDIARY BOMB.
(Bombe Incendiaire Chanard or C. D.)

3. Itescripion. (See Figs. 1 and 2.) The bomb consists ojf 
the following general parts: Case or body, nose, stabilizer 
wings, H tube, quick match, tubes, vents, firing mechanism and 
safety propeller.

Construction. The bomb body or case is composed of twj) 
longitudinal halves of an ellipsoid of revolution. The edgejs 
of tnese are soldered to the annular core or H tube. Both th|e 
body and the H tube are made of tin plate. The H tube i& 
filled with special Thermit mixture which is known as C. D. 
powder or Daisite No. 2. The charge is 275 grams. The main 
body is filled with Chanard incendiary material. This material 
consists of a plastic semi-fluid mass which on combustion flows 
freely. It consists principally of nitrocellulose and resin 
with a mixture of turpentines.
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Firing Mechanism. (See Fig. 3.) This consists of a safety 
propeller with screw and plug into which screws a socket, 
striker, striker spring, three steel balls, striker sleeve, and quick 
match or fuse in the tube.

Method of Operation. During shipment the propeller is held 
stationary by two strands of wire attached respectively to the 
propeller and the body of the bomb. The firing mechanism is 
permanently locked by means of a propeller screw which abso­
lutely prevents accidental functioning.

Before the bomb is placed in the suspension on the plane, 
the wires which hold the propeller are removed and the pro­
peller unscrewed by no more than four complete turns, ac­
cording to the directions to be found in the packing case. The 
bomb is then placed in the suspension where the propeller is 
prevented from revolving by means of a spring wire which en­
gages the blades. The firing mechanism consists principally of 
a striker driven forward by a spring. The tail of the striker, 
which is hollow, is held in place by three equi-distant balls 
separated by the thickness of the striker. These balls are held 
in place between the vertical wall and the striker sleeve and 
the propeller stem. As the propeller unscrews, the stem moves 
with almost no frictional resistance, until the lower end passes 
the equator of the three balls. At that moment the striker 
spring comes into play. The balls drop into the striker and 
tne striker is driven with considerable force against the de­
tonator.

Action. As the bomb is released from the airplane, the cur­
rent of air produced by the falling body, unscrews the propeller. 
Five seconds later, that is to say, at a distance of from 60 to 
80 meters from the machine, the firing mechanism is auto­
matically unlocked and immediately the 8-second fuse or quick 
match contained therein is ignited. When that time has 
elapsed and the bomb has descended some 500 meters or more, 
the firing mechanism is blown off by a slight explosion and 
the material in the H tube is ignited at four different points, 
A, B, C, and D. The bomb is split in two halves by melting the 
solder and the main incendiary mass is ignited.

As this action takes place, the bomb is still dropping through 
the air and it reaches its target in flames. The blazing contents 
are deposited on the target without the necessity of an ex­
plosion. Here it continues to burn for some 18 minutes. A 
black smoke is given off which hinders fire fighting.

Marking. The bomb is painted with light red oil paint. 
Around the vent holes are painted white circles and on the body 
of the bomb are the markings “G. D. 120,” shown on the plate. 
The lot number and date of loading also are shown on the plate.
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Packing. The bombs fully assembled with the propeller tied 
as previously described, are packed two in a case. This case 
is painted red and bears the following inscription on the cover:

“AVIATION”
BOMBE INCENDIAIRE 

C. D.
120

Lot No.
On the side: A RETOURNER 

A LA 2eme RESERVE.

When these bombs are removed from the case, they should be 
lifted by their suspension keys. If replaced, they should be de­
clared in a horizontal position with the suspension keys ciossed.

TACTICAL USE.

4. The Chanard Incendiary Bomb is designed for setting fire 
to buildings of either light or heavy construction. It is so de­
signed that it will penetrate an ordinary roof and deposit its 
contents in the interior of the building. The incendiary mateial 
of the bomb being already ignited when it hits the target, it 
continues to melt, run and burn as it runs communicating this 
fire to any inllammable material which It reaches. A bomb of 
this type should, of course, be used only against well defined 
targets where a direct hit is possible, for if it should miss the 
target and strike on the ground or other uninflammable material 
its effect would he nil.

5. Incendiary bombs of the scatter type are for use against 
light building construction, grain fields, etc. They possess the 
advantage of not requiring a direct hit, because the material 
scatters to a certain extent; but they possess a disadvantage in 
that the amount of incendiary material in any one place is 
small and unless the material is quite inflammable it will not 
be set on fire.

6. The number of bombs that can be carried by planes in use
by the American Air Service are as follows:

Daj' Pursuit: The Spad XIII has cells for 2 Chanard bombs.
Day Observation: 6 American Mark 1 or Mark II.
Night Pursuit: Same as Day Pursuit.
Night Observation: Same as Day Observation.
Observation planes carry 6 bombs if equipped with the 

American Mark V release.
Day Bomber (I)H-4): 6 Mark I or Mark II.
Brcguet: 8 Mark I or Mark II. .
Night Bomber (Handley-Page): 16 Mark II.
The American Mark V Release will carry 5 Chanard bombs 

per trap or 10 per plane.
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FRENCH TRAINING NO. 2 SMOKE BOMB, STEEL.
(Fig. 4).

7. Description. The bomb consists of the parts designated 
on the drawing as follows: Firing pin, shear wire, safety pin, 
cartridge plug, gaine head, steel ogive, 10 caliber cartridge, 
filled with “T” powder, sheet steel body, gaine tube, ballast of 
cast sulphur, stabilizer wings, tin tube containing titanium 
tetrachloride, cork plug, cement plug, and cotton wad. All the 
metal parts arc made of steel or iron. “T” powder is a highly 
nitrated sporting powder containing less than 1.3% moisture.

Method of Operation. The bomb is designed so that it has 
the same trajectory as regular bombs and is used to train avia­
tors in bomb dropping.

When suspended in the dropping mechanisms the safety pin 
is removed. On striking the objective the shear wire is cut 
and the tiring pin impinges on the detonator of the cartridge 
which is thereby fired. This expels the tin tube containing the 
fumigen and at the same time breaks it, causing a scattering 
of the liquid titanium tetrachloride which substance produces 
a white cloud of smoke visible from the airplane.

Marking. The bomb is painted black, but has no special mark­
ings other than the Inspector of the Forges.

Packing. The bombs are packed four in an open crate. The 
crates have the following stencilling:

Crate to be returned to

The loaded cartridges are packed in tight boxes, the number 
of cartridges contained in the box, stencilled on the cover.

The tubes of fumigenite are packed in cases containing 100 
tubes.

Each shipment of bombs has a corresponding shipment of 
filled cartridges and tubes of fumigenite.

FRENCH TRAINING SMOKE BOMB, CEMENT.t
fBornbe a Fumee en Ciment'1 

(Figs. 5 and 61.

b. Description. The bomb consists of the parts designated 
on the drawings. Two plates of this type of bomb are shown 
One is simply a later modification of the other. The one having 
the narrower stabilizer wings and a more stream like shape is 
the later model. It will be noted that in the later design a dif­
ferent gaine head is nsed and also the gaine reinforcing tube

2nd Aviation Reserve at 
Mortiraets.



Use of Gas by Air Service 1.1

n rc J Y C r t  r / e m m

s m v r  s a tis  -c sM & v r
(oo>/&f * ' rw fcr Or c/sv&vrj

Oorerxss On*&av, £»<? J*c- CWSSS65
~ • • — . m m  -  — ' I  ■ ■ ■ ^  ^ — — — d

<T<7/?A'
cement

oterTZJt'

WdsfUZi
MAGS

FJffl/VG  P /A  
SHEPP 
sprrrr 
<S/*A£ W P&

H r, 5



1 4 Gas Manual— Part V

rm ictl TRA/IHN6
SMOKE BOMB —CEMENT
(O O M 6£  M '/VMEE'CM CIM1ENT)

O f f e n s e  D i v i s i o n  Eh?. 6 e c . C. W.S. 5525

PftHG m-
3HCAX Safety

GAME HEAD

|
FOWOEF 
GAME 
OOCYfiEEMEYo

rm  TUBE CON- 
7WHMG /OOCC 
TmmUM 7ET- 
RACFLOMDE



Use of Gas by Air Service 1 5

h a s  b e e n  d o n e  a w a y  w i t h .  T h e  m a i n  d i f f e r e n c e  b e t w e e n  t h i s  
bomb a n d  t h e  F r e n c h  T r a i n i n g  N o .  2  s m o k e  b o m b ,  s t e e l ,  is  t h a t  
t h e  b o d y  is  m a d e  o f  c e m e n t  r a t h e r  t h a n  o f  s t e e l  f i l le d  w i t h  c a s t  
sulphur, a n d  t h a t  t h e  g a i n e  t u b e  h a s  a  r e i n f o r c i n g  t u b e  u e a r  
t u e  n o s e  e n d  in  t h e  o l d e r  m o d e l .

Method of Operation and Marking. T h e  m e t h o d  o f  o p e r a t i o n  
and m a r k i n g  is  t h e  s a m e  a s  f o r  t h e  F r e n c h  T r a i n i n g  N o .  2 s m o k e  
bomb, s t e e l ,  e x c e p t  t h a t  t h e  s t a b i l i z e r  w i n g s  o n l y  a r e  p a i n t e d  
b l a c k ,  t h e  b o d y  b e i n g  u n p a i n t e d .

Packing* T h e  b o m b s  a r e  p a c k e d  t h e  s a m e  a s  t h e  F r e n c h  
T r a i n i n g  N o .  2  s m o k e  b o m b ,  s t e e l ,  t h e  l a b e l s  o n  t h e  c r a t e s  b e i n g  
t h e  s a m e .

U S E  O F  T R A I N I N G  S M O K E  B O M B S .

9 .  T h e s e  b o m b s  a r e  d e s i g n e d  f o r  u s e  o n l y  in  t r a i n i n g  b o m b  
d r o p p e r s  in  t h e  u s e  o f  b o m b  s i g h t s  a n d  r e l e a s e  m e c h a n i s m .

O n  i m p i n g i n g  o n  t h e  g r o u n d  t h e  b o m b  e x p e l s  i t s  c h a r g e  o f  
f u m i g c n i t e  ( t i t a n i u m  t e t r a c h l o r i d e )  w h i c h  g i v e s  a  s m o k e  c l o u d  
w h i c h  is  v i s i b l e  t o  t h e  b o m b  d r o p p e r  in  t h e  p l a n e ,  t h u s  i n f o r m ­
i n g  h i m  a s  t o  w h e t h e r  o r  n o t  h e  h a s  h i t  t h e  d e s i r e d  t a r g e t .


