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cup-shaped sections of thin-drawn sheet steel which are welded togeth-
er., Eight small holes for the emission of gases are punched around
the upper part of the body Jjust below the shoulder. These are sealed
with small squares of adhesive tape. The outer surface is weather-
proofed by a ¢oating of enamel.

(2) The bushing is a flat steel nut welded to the contain-
er at its top to serve as a means of attachment for the thimble.

(3) The thimble is a steel well tube cut off and open at
the lower end and threaded on the outside at the upper end so that it
can be screwed into the bushing and is threaded on the inside at the
top to take the fuze.

b. The hand grenade igniting fuze M7, which is used on this
grenade, is identical in principle with the fuze used on the hand gren-
ades Mé, M7, and M8 but differs somewhat in assembly and construction.
The most Important difference is the fact that this fuze has a 5-second
Bickford fuse instead of the 2-second powder train of the newer fuzes.
The hand lever 1s also slightly different in shape, corresponding to
the difference in shape between the two types of grenade bodies, but
the functioning is exactly the same.

c. The filling consists of CN burning mixture and starter
charge. It is the same as in the M7 grenade.

d. QOperation. This grenade is handled and fired in exactly
the same manner as the standard chemical grenades. (See page 3).

10. GRENADE, RIFLE, GAS, IRRITANT, CN, Mk. II. - (See Plate 5).
The projection of this grenade by means of the rifle affords a weapon
having a greater scope of usefulness than the hand grenade by reason
of the increased range. The principal application of the rifle gre-
nade is against definite local targets. The high angle of fire and
greater range are particularly advantageous in civil disturbances when
it is desired to reach defiladed areas, enclosed spaces, or the rear
of mobs, and when mobs cannot be approached from the upwind side.

The chemical rifle grenade is screwed onto a copper-plated
steel rod which 1s inserted into the bore of the rlfle. It 1s pro-
jected by means of a special blank cartridge.

The range is controlled by the angle of elevation as indicat-
ed in the following table and is influenced by the speed and direction
of the wind at the time of firing:

Elevation Range (approx.)
(Degrees) (Yards)

15 . 185

25 235

45 ’ 265

NOTE: W.D. Circular No. 27, 1928 prohibits the firing of rifle gre-
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nades from rifles of Springfield Armory manufacture bearing
serial numbers less ‘than 800,000 and those of Rock Island
Arsenal manufacture having numbers less than 285,507.

This grenade consists of five parts: the body; the fuze; the
£illing; the rifle rod; and the cartridge.

a. The body, including the bushing and thimble, is identical
in design with the hand grenade Mk. V except that a small steel disk
is soldered to the bettom, drilled, and threaded to take the threaded
end of the rifle rod.

b. The rifle grenade igniting fuze M8 comsists of a firing
mechanism, a primer, and a time-fuse, matchhead assembly in one unit.

(1) The firing mechanism consists of a brass inertia pel-
let striker with a firing point in the center of the bottom surface and
contained in a brass chamber. A copper shear wire normally prevénts
contact between the striker and the primer. A brass cover fits snugly
over the striker chamber to exclude dirt. It is held in place by a
safety pin which passes through striker, striker chamber and cover, and
constitutes the safety device.

(2) The primer is a simple percussion cap at the upper end
of the Bickford fuse.

(3) The time-fuse, matchhead assembly includes an 8&.3-
second Bickford fuse which terminates in a cylindrical shaped lead tube
containing about 0.15 gm. of black powder. )

¢. The filling consists ¢f CN burning mixture and starter
charge. It is the same as in the M7 grenade.

d. The rifle rod is a copper-plated steel rod 15 inches long.
One end is threaded to .serew into the disk on the base of the grenade

body. The other end is chamfered to facilitate insertion into the

barrel.

e. The cartridge is a .30 cal. special blank cartridge employ-
ed in the rifle as the grenade propellant.

f. Operation. When the safety pin and c¢dver have been re-
moved and the grenade is ready to fire, the shear wire alodne prevents
contact between striker and primer. Upon discharge of the rifle, the
forward movement of the grenade and inertia of the striker cause the
shear wire to be cut and the striker to explode the primer. The flash
from the primer ignites the fuse which, after 8.3 seconds, flashes the

‘matchhead. This im turn ignites the starter charge and main charge.



























contact with the matchhead before use it is piaced in a small manila
envelope and, as an additional precaution, a strip of manila paper is
placed over the matchhead. ‘“The seam between the cover and the side of
the can is sealed with adhesive tape. Finally, the cover with its
handle is held firmly in place as follows: A metal strap is passed
over the top of the handle and down on.opposite sides of the can so
that the ends extend a short distance below the level of the cover. sur-
face. A second metal strap of approximately the same length as the
circumference of the can and provided with a slot near one end and a
tab at the other is passed around the can just below the upper edge and
over the first strap near both ends. The tab is passed through the
slot, the strap is pulled firmly together around the can and held in
place by bending the tab backwards upon itself. ‘'he bead formed by
crimping the recessed top in place prevents this strap from slipping
over the upper edge of the can. The ends of the first strap project-
ing below the second strap are now bent sharply upwards, forming

hooks. Thus the complete smoke pot may be lifted by the handle with
no danger that the cover may come off.

d. The filling is the HC smoke mixture. 7The composition and
properties of this mixture are given in Book 2, Chap. III, par. 14.

e. The starter mixture 1s in the form of a powder and is com-
posed of potassium perchlorate, zinc dust, and powdered antimony.

£+ The matchhead is composed of potassium chlorate, antimony
sulfide, and dextrine. This mixture is plastic when freshly prepared
but soon dries to a solid mass.

g. The seratcher block is a strip of wood or metal which has
been coated on one slide with a mixture of red phosphorus, dextrine, and
sand.

h. Identification. The smoke pot is sprayed with a water-
proof coating of blue-grey lacquer and is marked by the letters "HCW,
the ‘word "SMOKE", one band, and the lot number, all in yellow.

i. Process of Functioning. If the coated side of the scratch-
er block is drawn with a slight pressure across the upper surface of
the matchhead, ignition of the matchhead takes place. When this igni-
tion spreads to the lower surface of the matchhead, the flame comes in
contact with the starter mixture and ignites it. The heat generated
by the burning of the starter mixture melts the zinc starter cup and
the still burning starter mixture comes in contact with and ignites the
HC smoke mixture. Then the evolution of HC smoke commences. The a-
mount of smoke produced during the first 20 seconds is comparatively
small. The average burning time is 6-1/2 minutes.

j. Characteristics of Cloud. The HC smoke pot forms a dense,
greyish white, nonirritant smoke of high obscuring value.

k. Directions for Use. Straighten the tab of the metal strap

C.W.Sch. Book 3, Chap. II



























CJLAPTERQ@I
CHEMICAL CYLINDERS
(This chapter supersedes Chap. I, Bk. 3, May-37)
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SECTION I
GENERAL
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1. DEFINITION. - "Chemical cylinder" is the name given generally

to any of the various containers used for the handling and transporta-
tion of chemicals in the liquid state, and also applies specifically
to containers used as weapons for the release of gas in quantity, and
employed in the cloud form of attack.

2. EARLY CLOUD-GAS ATTACKS. - The cylinder cloud-gas attack was
the first method employed during the World War for the projection of
warfare gases in appreciable gquantities. Extensive clouds of chlor-
ine, phosgene, or combinations of these were released on wide fronts.
Transported by the wind, these clouds were carried over targets, en-
veloping them in a continuous pervading blanket of gas, flowing into
depressions, dugouts and shelters, and often penetrating to a con-
siderable depth within enemy territory.

For nearly a year after the first gas attack of the World War
in April, 1915, cloud gas was the most deadly form of chemical attack,
but it gradually became less effective as the efficiency of gas masks
increased, and as collective experience and vigilance minimized the
element of surprise.

The first cylinders used were approximately 4 feet long and
when filled weighed about 140 pounds. They were installed in groups
of four in pits dug under front-line parapets, in the firing step, or
bottom of the trench, along an :extended front. Each group was con-
nected by rubber hoses to a four-way connection having a single outlet
pipe. This extended over the parapet about 8 feet. When weather and
tactical conditions were favorable, the nozzles were opened simultane-
ously all along the line; the contents of the cylinders were discharg-
ed and the cloud formed in a few seconds.

C.W.Sch. Bk. 3, Chap. III (April-38)750
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vaporization and consequent cooling takes place outside the cylinder.
This principle is comparable to that of the seltzer bottle and permits
rapid discharge of the cylinder.

d. The Carrier MIA2 consists of a steel rack with hooks to
fit over one's shoulders, (see Plate 1). The ends of the hooks are
pointed to facilitate suspension of the cylinder on a parapet wall.
The hooks are furnished with leather guards which ease the burden on
the shoulders. The carrier makes it possible to stand the cylinder.

e. The Nozzle MI. (1) This brass nozzle, which is attached

to the threaded end of the outlet tube of the Y-valve by means of a
reducing fitting, is designed to minimize the loud hissing noise which
is characteristic of escaping gas under pressure. Incidentally, the
nozzle permits the rapid release of gas (i.e., constriction of the
nozzle by frost formation, due to the cooling effect of vaporization).

(2) It consists essentially of a cylindrical chamber, in
the wall of which ten parallel vertical slots have been cut. These
slots are internally covered by several layers of fine-mesh steel-wire
gauze held in place by a circular retainer. The inlet is below the
slots and is practically tangent to one of the end slots. The cap-
cover carries a projection which extends nearly to the bottom of the
chamber, thereby insuring a high-velocity swirl in the chamber. Sur-
rounding the chamber is a movable brass band which serves to exclude
dirt from the slots. When in use, the band is turned so that an open-
ing in it registers with the slots. It is held in this position by a
spring catch.

(3) This nozzle is used only with agents that are true

gases.

f. The cylinder weighs about 55 pounds when filled with 32
pounds of phosgene and 3 pounds of COp. The chemical efficiency of
the cylinder with this filling is 57%.

7. EMPLACEMENT AND OPERATION. - a. Cylinders are emplaced for
firing usually in a row or series of rows running at right angles to
the direction of the wind. The number of cylinders required and the
proper distance between each cylinder vary according to the range and
may be determined by consulting Reference Data, Table 1l1. When the
emplacement is on the surface of the natural terrain the cylinders may
be placed upright. However, it is customary to tilt them forward so
that they rest on the pointed ends of the carrier hooks. When fired
from a trench or parapet they are suspended upright from the top of
the front wall by the pointed hooks of the carriers.

b. The emplaced cylinders may be fired either individually
by hand or simultaneously by electrical means. To fire them by hand
it is only necessary to open the valve quickly to the fullest extent.
The valve should be "cracked" with a wrench a few moments in advance
of firing the emplacement. For this purpose the hand wheel of the
valve is provided with a hexagonal shoulder immediately above the
valve handle. The method of firing electrically is described in para-

C.W.Sch. Bk. 3, Chap. III


















cessful, but they were abandoned as soon as their limitations were
learned.

15. GERMAN FLAME THROWERS. - Two general types were used, i.e.,
portable and large. Both consisted essentially of two tanks, one con- !
taining nitrogen under high pressure, the other filled with a highly
inflammable mixture of oils. These tanks communicated with a flexible
hose, special release valve, nozzle and ignition device. When the
valve was opened, a jet of atomized oil shot through the nozzle, and
ignited as it was projected into the air. The portable flame thrower
had a range of 14 to 17 yards; the duration of the flame was less than
one minute. In the case of the larger apparatus, the range was from
33 to 40 yards and the duration from one to two minutes. These were
limiting factors. Others were to be found in the great weight of
these cumbersome weapons, and the fact that the stream could not be
directed downward because of the convection currents which rose from
the intense heat, resulting in an upward-curling flame. Reasonable
protection could be had by lying face downward against the front wall
of the trench. Although some casualties were caused among green or
isolated troops, the chief effect was demoralization.

EX

On the other hand, the troops operating these weapons were
placed in a most disadvantageous position. When the flame throwers
ceased discharging after a minute or two the soldiers were left prac-
tically unprotected and helpless, and they were exposed to enemy rifle
and machine-gun fire at very short range. If they were carrying the
portable apparatus on their backs, they could not even run, owing to
its weight and to the difficulty of getting rid of it quickly.

It is interesting to note that the limitations of this weapon
were recognized by the Germans, in that the flammenwerfer units were ,
composed largely of refractory or penal men, whose death or capture
was of 1little importance.

16. ALLIED FLAME THROWERS. - The Allies also designed a flame
thrower in reprisal for the German apparatus. It was quite different
in design and was not a true flame thrower inasmuch as it did not
actually project a flame, but instead squirted a jet of burning lig-
uid. It was lighter in weight and probably more efficient than the
German true flame thrower, but was almost equally limited in its use
and was soon discarded.

C.W.Sch. Bk. 3, Chap. III















SECTION II
DESCRIPTION
Paragraph
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5. COMPONENT PARTS. - (See Plate 1). The component parts of the
Livens projector complete comprise - the projector, the shell, the fuze
and burster tube, the propelling charge, the fillings and the accessor-
ies set.

6. THE PROJECTOR MI. - (See Plates 1 and 2). a. The projector
concists of the barrel, muzzle cover, and the baseplate.

b. The Barrel MI is a smooth-bore tube made of 3/8-inch steel
of approximately & inches inside diameter, open at one end, rounded
and spun over at the other. It is 2 feet 9 inches long and weighs 110
pounds.

¢. The Muzzle Cover MI is a cap of olive-drab canvas, pro-
vided with a draw cord, by which it may be tied over the open end of
the projector. Its purpose is to exclude rain and dirt.

d. The Baseplate MI is pressed from 1/4-inch steel. It is
roughly rectangular in shape with a rounded depression in the center to
receive the butt end of the barrel. The vertical sides are parallel
and have been flattened to permit the closer installation of projectors
in the battery emplacement and to form flanges to dlstribute the force
of recoil. The baseplate has a rope handle and weighs 30 pounds. It
is approximately 19 inches long and 12 inches wide.

e. Packing. (1) Barrels are packed with muzzle covers, one
to a box. The packed box weighs 140 pounds and displaces 3 cubic feet.
(2) The baseplates are packed 5 to a box, weighing 185
pounds and displacing 5 cubilc feet.

7. THE SHELL MII AND MIIAl. - (See Plate 3). a. The shell body
is approximately 21-1/2 inches long and 7-1/2 inches outside diameter
and made of steel pipe. The open ends are swaged in but not completely
closed, leaving a hole in the center. A tube 1s run through the axis
of the shell, welded to the shell body at the openings to form a gas-
tight joint, and the ends of the tube are threaded internally. (This

C.W.Sch. Book 3, Chap. IV
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protective cap. This cap is a cylindrical tube of the same size as

the pistol head proper and acts as a protection for the shear wire.

There are two holes, 180 degrees apart, in the sides of the cap near
the upper end designed to receive a detachable handle.

c. The adapter, as its name signifies, serves several pur-
poses as follows: On the bottom portion is attached the burster cas-
ing. Just above this 1s a threaded section which enables the adapter
to be screwed into the threaded opening of the shell. Above this
threaded portion is a shoulder of a greater diameter than any other
portion. This shoulder has two parallel flat surfaces so that a wrench
may be used to screw it tightly into the shell. The shoulder limits
the distance which the burster casing can be inserted into the shell
and also acts as a stop for the shear-wire pistol head when 1t is
screwed onto the upper end of the adapter. Furthermore, the adapter
has a hole drilled longitudinally through the center with an increased
diameter at the upper end into which the cartridge head of the fuze
seats. Thus, the general shape of the adapter is that of a hollow
eylinder of different diameters, and it is 2-1/2 inches long.

d. The fuse casing is a seamless copper tube 5/16 inch in
diameter and 14 inches long, at one end. It forms a well for the time
fuse and detonator.

e. The annular plug is made of wood and is approximately 3
inches long and of the same diameter as the bottom of the adapter. It
serves as a space filler to increase the density of loading.

f. The burster casing is a seamless steel tube 7/8 inch in
diameter and about 17 inches long. The diameter is such that it fits
over the bottom diameter of the adapter.

g. The bursting charge is 65 grams of TNT which is loaded
into a burster casing. The bursting charge is no heavier than requir-
ed to split open the shell and disperse the chemical filling. Exces-
sive bursting or fragmentation is not desirable.

h. A handle is provided for the purpose of carrying the as-
sembled shell and lowering it into the projector. It consists of a
steel loop and wooden handle similar in shape to a spade handle. It
is attached by means of holes in the protective cap of the shear-wire
pistol head.

i. Packing. The complete burster tubes are packed 10 per
chest, in cradles of two layers of five each. Ten handles are packed
in a small compartment in one end. The chest weighs approximately 35
pounds and displaces 1 cubic foot.

10. FUNCTIONING OF THE BURSTING MECHANISM. - When the safety pin
has been pulled and the projector is fired, the force of set-back causes
the striker to cut the shear wire and the striker point to hit the
primer causing it to function. The Bickford fuse is thus ignited and,

C.W.Sch. Book 34, Chap. IV









(1) Shell MIT or MIIAIL,

FS or FM Filling.

Description
Filling
Identification

Character of Burst

Characteristics of
Cloud

Tactical Uses

(2)

Shell MII or MITA],

See par. 7.

FS or FM smoke. 28 pounds.
Letters "SMQKE-FS" or "SMOKE-FM"
in yellow on body. One yellow
band around body.
Explosion muffled.
mentation.

Minimum frag-

White, dense, acid, nontoxic smoke
of great obscuring power. Obscur-
ing effect increases with humidity
in atmosphere.

None. This filling is used for
training or in demonstration only.

CG Filling.

Description
Filling
Identification
Character of Burst

Characteristics of
Cloud

Tactical Uses

(3) Practice Shell

13.

See par. 7.

Phosgene in liquid form. 28 pounds.
Letters "GAS-CG" on body in green.
One green band around body.
Explosion muffled. Minimum frag-
mentation.

Colorless, highly toxic, nonpersis-
tent gas with a characteristic pen-
etrating odor resembling mouldy hay
or green corn. Is a lung irritant
and has a delayed physiological
action. Cloud first appears as a
mist which quickly disappears.
Corrodes metals.

For casualty effect. Nonpersistent.
Livens projector shell, rendered
inert and filled to weight with
sand, are used in training.

THE ACCESSORIES SET MI. - The accessories necessary to lay, em-

place, wire, test, and fire a battery of Livens projectors comprise the

following:

a. For Laying the Battery.

(1) Aiming Stakes. These are oak-

wood rods 7/8 inch square and not less than 5 feet in length, painted

red and white in alternate stripes.
(2) Compass, Prismatic,

(3) Measuring Tape.
lay out the emplacement.

(4) Tracing Tape. This
inch wide.
emplacements.

They are pointed at one end.

Engineers.

This is a 100-foot steel tape used to

is a white twilled cotton tape 1

It comes in 100-foot rolls and is used for marking projector
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b. For Digging the Emplacement. (1) Picks and Spades.

(2) Clinometer.

¢. For Wiring the Battery. (1) Friction tape is used to wrap
splices or Jolnts in the lead wire and propelling charge wires to pre-
vent short circuits or corrosion of the joints, which would result in
an increase of resistance with possible malfunctioning.

(2) Lead Wire. This is flexible, twisted-pair firing
wire, each wire consisting of 7 strands of copper wire, rubber insu-
lated, braided with cotton, and weatherproofed. This wire is furnished
in 1000-foot colls weighing 38 pounds.

(3) Lead-wire Reel. This 1s an open wooden -box housing a
reel operated by a steel crank, the long end of the crank serving as a
spindle for the reel. Capacity of reel, 1000 feet of lead wire. Weight
filled, 50 pounds; displacement, 1.5 cubic feet.

(4) Pliers. These are 8-inch combination cutting pliers.

d. TFor Testing the Circuit. (1) Circuit Detector, Engineers,
or Circuit Detector (Commercial).

e. For Firing the Battery. (1) Exploder, Magneto, 100 cap
commercial type.

NOTE: TFor use in the field not more than 25 projectors are fired from
a single exploder to insure positive and certain operation, a
factor of safety being allowed for resistance of joints and a
variation in the resistance of the squibs.

f. For Testing the Exploder. (1) Rheostat for Testing Explod-

er.

g. For the Preparation of Ammunition. (1) Wrench.

C.W.Sch. Book 3, Chap. IV






frontage should be allowed.

¢. Area Targets. Targets with a greater frontage than 240
yards and a greater depth than 320 yards are considered as area targets.
When firing on such areas additional aiming points should be used for
each additional 200 yards of width and for each additional 250 yards
in depth. In determining the required concentration for any of the
above targets the number of squares (100 yards x 100 yards) within the
area should first be computed. Projectors equivalent to the number of
squares times the required number of projectiles per square should
then be emplaced.

16. LAYING THE BATTERY. - The considerations governing the deter-
mination of direction of fire for Livens projectors and the specific
methods used are identical with those of the 4.2-inch chemical mortar.

17. RANGE. - The range of the Livens projector is entirely control-
led by the amount of propelling charge used, as the projector is invar-
iably fired at constant angle (45 degrees). The charge can is packed
with a maximum charge corresponding to the extreme range. Shorter
ranges are obtained by using less powder.

18. RANGE TABLE. - The following range table for Livens projectors
is for use with the propelling charge MIII.

TENTATIVE RANGE TABLE

LIVENS PROJECTOR

Charge : Range
oz. : yd.
R4 : 910-1010
28 : 1020-1120
32 : 1130-1230
36 : 1240-1340
AO : 1350~1450

19. LATERAL ADJUSTMENT. - As the battery of Livens projectors is
dug in and fired only once from a single emplacement, no lateral ad-
justment is possible.

"~ 20. EFFECT OF WINDS. - Because of the high trajectory, long time
of flight, tumbling, and size of the projector shell, winds exert con-
siderable influence on range and deflection. Lateral winds cause later-
al deflection; head winds decrease range while following winds tend to
increase range. High-velocity winds, when they do not preclude pro-
jector operations, should be compensated for by increasing concentra-
tions fired on the target area. In actual practice, however, it is
seldom possible to make any allowances for wind conditions inasmuch as
conditions prevailing at the time of emplacement of the battery may be
very different when the battery is fired.

C.W.Sch. Book 3, Chap. IV
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21. THE EMPLACEMENT. - a. Location of Emplacement Areas. The
following general considerations govern the location of an emplacement
area:

(1) It should be located as far forward as the tactical
situation permits; in the front line or, preferably, just behind it.
But in no case should the distance from the emplacement to the front
line exceed 50% of the range.

(2) The position should be concealed from aerial and land
observation and fire and should be accessible by routes of approach
affording maximum cover and concealment of the nature of the operation.

(3) It should be so located with reference to friendly
troops as to: Minimize the number of troops to be withdrawn from the
danger zones between emplacement and target.

b. Distribution of Batteries in the Emplacement Area. (1)
Projectors are generally installed in batteries of 25 each. The fol-
lowing considerations govern the distribution within the emplacement
area.

(2) Path of Fire. Each battery position must be so situa-
ted as to permit a path of fire unobstructed by trees, embankments or
construction while affording maximum cover. This is facilitated by the
high angle of fire of the weapon.

(3) Type of Terrain. The nature of the terrain may deter-
mine and fix the location of a battery so as to allow little or no lati-
tude in the choice of a position. Ease of camouflage should be consid-
ered whenever possible.

(4) Character of Soil. The emplacement trench should be
prepared in favorable soil whenever possible. A dry firm soil is re-
quired for best results. The deficiencies of loose, wet, or sandy soil
should be corrected by reinforcement under the baseplates.

(5) Reduction of Hazard from Enemy Shell Fire. The several
batteries of an emplacement should be sufficiently separated as to re-
duce considerably the effectiveness of enemy shell fire. This is im-
portant, especially for large shoots which must be prepared well in ad-
vance of the time of the operation.

22. METHODS OF EMPLACING A BATTERY OF PROJECIORS. - There are two
methods of emplacing a battery of projectors, as follows:

a. Full Surface Set-up. (See Plate 2).

(1) When Used. This method must be used when the soil is
loose or very porous, soft or wet, or very sandy, that is, whenever the
soil will not afford rigid backing for the baseplate. This method is
also often used in good soil if the battery is to be set up more than
six hours prior to firing.
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(2) Constructing the Trench. The line of aim having been
staked out, the site of the trench is cleared and leveled and a stake
is driven into the ground on the line of aim to mark its intersection
with the emplacement line.

(3) Aligning the Trench. (a) An emplacement line is then
marked off at right angles to the line of aim, running through the
stake. This 1s done either by some simple geometrical method or by the
"right-triangle method" as follows:

(b) The stake driven at the center of the proposed em-
placement is called the zero stake. Another stake driven exactly 20
feet in front, in line of aim of the zero stake, is called the 20-foot
stake. The zero end of a nonelastic tape is held on the "zero" stake
and the 40-foot mark on the tape is placed at the "20-foot" stake.
While the tape is securely held in this manner it 1s grasped at the 15-
foot mark and drawn taut to one side of the line of aim. A stake is
then driven at the 15-foot mark. The tape is then moved to the opposite
side and similarly drawn taut. A second stake is then driven at this
new location of the 15-foot mark. A line joining the two stakes, driven
at the 1l5-foot mark, is perpendicular to the line of aim at the em-
placement line or zero stake.

(¢) The emplacement line thus determined is marked
with white tape. A trench, 4 feet wide, 1s then marked out using the
same tape, allowing about 12 inches in length per projector.

(4) Digging the Trench. A V-shaped trench is then dug
whose front and rear walls are inclined at an angle of 45 degrees from
the horizontal. When this has been done, level the front and rear walls
and undercut the bottom of the front wall to accommodate the lower 1lip
of the baseplate so that the rim of the cupped depression of the base-
plate is tangent to the front wall. Then, when the baseplate rests
against the rear wall, the barrel rests almost its entire length against
the forward slope. For further details see T.R. 415-35.

(5) Alignment of the Projectors. (a) The center or "sight-
ing" projector and its baseplate are set approximately in line with the
line of aim. From a position in the rear of the emplacement the sight-
ing projector is aligned with the aiming stakes, care being taken that
both muzzle and base of the barrel are bisected by the plane of fire.
The remaining projectors are alternately set up one by one on either
side of the center projector and carefully made parallel to it. The
flat sides of the baseplates are placed together to economize trench
space. The individual projectors ordinarily are not sighted; but the
end projectors are frequently "toed-in" slightly to prevent too great
dispersion on small targets. After alignment the projectors are checked
for elevation.

(b) When the alignment has been completed the earth
from the excavation 1s back-filled and tamped down around the baseplates
and between the barrels, taking care not to change the alignment. Muz-
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iatonator and time fuse through the hole in the adapter into the fuse
casing until the cartridge head seats in the adapter, beilng careful not
to twist, Jjar, hammer, or otherwise force a fuse that cannot be insert-
ed easily by hand.

(5) Replace shear-wire pistol head, being careful not to
strike the primer in so doing. Screw down tightly and carefully by
hand - do not use wrench.

(6) Insert fuzed burster tube into the shell and screw it
into place by hand, using a wrench for the final tightening.

(7) No further preparation is necessary, and the shell is
ready to insert in the barrel.

24. ASSEMBLING THE COMPLETE ROUND. - The shell and propelling
charges are prepared at or near the battery position while the projec-
tors are being dug in. Charge cans are placed in a row immediately in
front of the muzzles. The shell, fuze ends outward, are placed in a
row in front of the cans allowing a narrow aisle between rows. After
carefully uncoiling, straightening, and separating the squib wires
(the ends having been scraped of insulation if not already cleaned and
tinned), each individual charge can 1s tested with the circuit detector.

25. LOADING THE BATTERY. - If the circuit is intact the can is low-
ered into the projector through the muzzle by means of the wire bail
which leaves the gas check uppermost. The exit of the squib wires
through the gas check should be against the upper surface of the bore,
they are then made parallel and are bent over the upper rim of the muz-
zle to hold them taut. Shell, beginning at either end of the battery,
are then lowered into the barrels (see Plate 10), fuze ends uppermost,
care being taken not to disturb the insulation of the squib wires. The
handle may or may not be used in this operation. The various opera-
tions in the loading of the battery should proceed in regular order,
beginning at one end of the battery and working through to the other.

26. WIRING THE BATTERY. - (See Plate 6). a. The individual pro-
pelling charges in a battery are connected together in one electrical
series. This is done by splicing one wire from:a propelling charge to
one wire from the adjacent propelling charge and continuing thus through-
out the battery in such a way that the current flows from the end pro-
pelling charge to the next, from that to the next, et cetera, to the
other end of the battery. This leaves only two free wires, one on each
end propelling charge.

b. In order to prevent short circuiting by splices coming in
contact with metal or moisture, small stakes are driven vertically into
the ground between the barrels and the spliced wires wound around them
in such a manner as to keep them off the ground.

¢. If the battery is not to be fired the same day it is em-
placed, all spliced joints should be well taped with friction tape to

C.W.Sch. Book 3, Chap. IV
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(1) Bring the free ends of the connector rods together at
the standard head.

(2) Secure the connector rods in the place provided at the
head of the standard by replacing the coupling pin.

f. Raise baseplate from firing position.

(1) Grasp the baseplate utilizing the handles provided
thereon. A small amount of earth may have to be removed to allow ex-
tension of the handles.

(2) Lift the baseplate from the firing position.

47. TO LOAD THE MORTAR CART. - The mortar load is placed on the
cart in the following order:

a. The pick-mattock head, gunner's tool roll, mortar cart
accessories set, one-half pint o0il can, and baseplate slings, are put
in the tool box.

b. The blade of the spade is placed in the spade support
under the front frame angle on the left hand side of the cart, the
handle extending to the rear and held in place by a reversible T-type
retaining pin. The large end of the pick-mattock handle is inserted
in the mattock support located under the front frame angle on the
right hand side of the cart, and the hole drilled in the small end of
the handle fits over a vertical pin at the right corner of the rear
angle,

¢c. The standard is next laid on the frame, front side up
with the base resting against the front angle with the baseplate ends
of the connector rods between the standard shoulders on the rear frame
angle, which prevents undue movement and assists in holding the stand-
ard in its proper place on the cart.

d. The baseplate is then loaded with the front of the plate
facing the front of the cart and the three notches in the baseplate
spade are fitted over the rear angle and the two side angles respective-
ly. A notched-plate locator which extends above the rear angle is at-
tached at its center, and the end of the baseplate spade passes through
this notch. The insertion of the baseplate spade in this notch faci-
litates the mating of the forward notches of the spade with the side
angles. It also prevents any lateral movement of the baseplate and in
turn the baseplate prevents any movement of the spade, pick-mattock
handle, and standard.

e. The mortar rack is now placed on the baseplate with the
end containing the aiming-stake locking pins toward the rear, the four
post pins of the rack entering the drilled holes in the baseplate. The
aiming stakes, two on the right and one on the left hand side, are put
through the rectangular guides on the sides of the mortar rack with
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a range officer.
b. Firing Over the Heads of Personnel. 1In time of peace,

firing of the 4.2-inch chemical mortar over the heads of personnel is
prohibited.

¢c. Warning Signs and Guards. Before firing, signs will be
placed at appropriate polnts to warn persons approaching the range.
Guards, properly instructed as to their duties, will be posted so as
to cover all approaches to the danger area. (The danger area shall be
as prescribed in TR 140-5.)

d. Location of Observers. When chemical ammunition is fired,
observers should be upwind of the line of fire.

e, (Gas Masks. When chemical ammunition, other than smoke,
is fired, all personnel will be provided with gas masks.

f. Use of the Lanyard. When white phosphorus or toxic chemi-
cal shell are fired, the lanyard will be used, and no persons except
the man handling the lanyard shall be within 50 yards of the mortar.

g. Firing of White Phosphorus. White phosphorus shell should
not be fired over ranges overgrown with brush or tall grass on account
of the fire hazard. White phosphorus ammunition must be piled well
away from personnel or shelter and in a space cleared of all com-
bustible material.

h. Misfires. In case of misfire, the mortar will not be
touched until at least one minute has elapsed. While the projectile
is being removed, all persons should be at the sides of the mortar and
no member of the mortar crew should be directly in front of or directly
in rear of the mortar.

i. Duds. BSigns, warning persons of the danger from duds,
will be posted in the viecinity of the firing area at all times. Duds
wlll be removed as prescribed in TR 1370-A.

52. OPERATING% - For safe and proper operation of the mortar,
the following precautions must be observed at all times.

a. Before firing make sure that all o0il is removed from the
bore of the mortar. If the bore is oily, smoke will be given off and
the position disclosed.

b. See that the bourrelet and the full base dlameter portion
of the shell body are clean, otherwise the shell may stick in the bar-
rel.

c. Be sure that the cartridge end of the shell is pointed
downward when inserted in the mortar.
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TABLE 3

CORRECTIONS FOR DRIFT

Range Drift to Right
Yd. Mils
600 - = = = = — = = = = = = = _ _ 8
800 10
1200 - - - - - - - - - - - - - - - 15
1600 20
2000 - = = = — = - — = = - - — - _ o5
- 2400 30

TABLE 4

CORRECTION FOR 3 O'CLOCK OR 9 O'CLOCK WINDS
(Flank Winds)

Deflection in Mils

Range ’ Velocity of Wind

Yd. 5 mph 10 mph| 15 mph| 20 mph
600 0 Mils| 5 Mils| 5 Mils| 13 Mils
800 o n 5 n 10 n 15 n
1200 5 " 10 n 15 n 20 n
1600 5 n 10 n 20 n 25 n
2000 5 n 15 » 25 n 30 n
2400 |10 ™ 20 " 30 " 40 n

For a wind from left give deflection left.
For a wind from right give deflection right.
Interpolate for midrange and winds.
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This weapon is designed for breakdown into 6 loads for pack-animal
transport. In order that mobility may be increased in those artillery
units which organically furnish support to horse and mechanized cav-
alry, the 75-mm. field howitzer M3 has recently been standardized and
is now being issued to all horse and mechanized-artillery units. These
weapons employing the same tube and recoil mechanisms have wide tra-
verse, furnish high-angle fire to a maximum range of approximately
9000 yards, and use either fixed or semifixed ammunition as desired.
The rate of fire for each weapon is the same as that for the 75-mm.
field gun. A military requirement for both gas and smoke shell for
these weapons has been established, but the shell themselves have not
yvet been standardized.

5. THE 105-mm, HOWITZER Ml. - Although the Field Artillery has a
standard weapon in the 105-mm. howitzer M1, active development con-
tinues. The present standard weapon has approximately the same weight
as the 75-mm. gun and has a traverse of 800 mils with an extreme range
with H.E. shell of 11,960 yards. The rate of fire to be desired of a
weapon of this caliber is 4 rounds per minute, with a prolonged rate
of 2 rounds per minute. A military requirement for both gas and smoke
shell for this weapon has been established, but the shell themselves
have not yet been standardized.

6. THE 155-mm. HOWITZER. - This weapon, classed as medium artil-
lery, is the French (Schneider) Howitzer, Model 1918. It is of modi-
fied box-trail type with a hydropneumatic recoil mechanism. It per-
mits an axle traverse of 6° (105 mils) and an elevation of 42° (747
mils). The ammunition is separate loading and it fires a 95-pound
projectile with a maximum range of 12,400 yards. Rate of fire for
short bursts is 3 rounds per minute and for prolonged fire is 1 round
per minute. It weighs 7,600 pounds in firing position. OSmoke and gas
shell are standard for this weapon. All howitzers of this type now in
service in the Regular Army and one-half of those in service in the
National Guard have been modified for high-speed transport.

7. THE 155-mm. GUN. - This weapon, classed as heavy artillery,
is also of French design and is known as the 155-mm. G.P.F. (Grande
Puissance ‘Filloux), Model 1918. It is of the split-trail hydropneu-
matic type, having a traverse of 60° (1070 mils) and an elevation of
35° (610 mils). It fires a 95-pound projectile and has a range of
17,500 yards. Rate of fire for short bursts is 3 rounds per minute
and for prolonged fire is 1 round per minute. It weighs 26,000 pounds.
A 'modification of this gun is now in progress which'is designed to in-
crease the elevation to 65° (1160 ﬁils) and to increase the range to
26,000 yards. The ammunition is separate loading. Gas shell are
standard for this weapon, but smoke shell are not.
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17. THE ADAPTER AND BURSTER. - The adapter and burster casing con-
tains the bursting charge of the shell and forms the gastight closure.
The adapter has a long, tapered (pipe) thread which screws into the
nose of the shell and is threaded on the inside to take the fuze. In
the case of the 75-mm. shell the adapter carries a hexagonal head,
whereas on the 155-mm. there is merely a pair of parallel flat surfaces
which have been milled into the side of the head. The purpose of both
of these is to enable the adapter to be screwed tightly into the shell
by a wrench. The steel burster casing is welded to its lower end. The
burster for the 75-mm. shell contains 35.4 grams of tetryl. The inner
burster for both 155-mm. shell consists of 29 grams of tetryl, while
the outer burster contains 253 grams of T.N.T. The bursters constitute
the entire bursting charge for chemical shell. The bursting charge is
held in place by a flanged copper tube which forms a well for the fuze.

18. THE FUZE MK. III. - a. (See Plate 1). The Mk. III fuze
formerly used for all chemical shell is a point-detonating, superquick,
long, percussion fuze identical with the French I.A.L. fuze (Model
1916). It functions on impact when a plunger in the nose of the fuze
is driven into a mercury-fulminate primer. The fuze consists of a
brass body with a steel firing mechanism, a primer and an upper detona-
tor in the head and a lower detonator screwed to the bottom. Upper
and lower detonators are connected by a passage obstructed only by a
safety device. This device consists of a centrifugal interrupter bolt,
set in at an angle and held in place by a small spring, which blocks
the passage until the "set-back" is over and the projectile is out of
the gun. If for any reason the upper detonator fires prematurely the
flash will be prevented from reaching the lower detonator.

k. Arming. The plunger or striker pin 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 collars
which engage with a shoulder on the plunger and prevent its movement
to the rear. The two half collars are held in place by being wrapped
with a brass ribbon to the end of which is attached a third half collar.
Being wound in a direction opposite to the rotation of the shell, the
ribbon tends to tighten as long as there is rotational acceleration.
When rotational acceleration ceases centrifugal force throws the third
half collar out and unwinds the ribbon, releasing the inner half col-
lars and freeing the plunger. At the same time centrifugal force causes
the interrupter bolt to move outward against the tension of its spring,
thus opening the passage between the two detonators. The fuze is then
armed. The plunger is prevented from being forced to the rear during
flight by a stout shear wire.

¢. Firing. On impact the end of the plunger hits first and
is driven into the body, shearing the shear wire and penetrating the
primer before the shell itself has touched the ground.

d. Safety. The two half collars and brass ribbon are held
in place by means of a gummed tape of oil cloth and a tinfoil cover.
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ignated by squares around the nose of

From Io
91 1b. 3 oz. 92 1b. 5
92 1b. 5 oz. 93 1b. 6
93 1lb. 6 oz. 94 1b. 8
94 1b. 8 oz. 95 1b. 10
95 1b. 10 oz. 96 1b. 12

23. IDENTIFICATION MARKINGS. - a.
munitions, chemical shell are divided
upon tactical employment, namely, gas
gas irritant, smoke and incendiary.

b.

the shell, as follows:

Weight Mark

04

oz. O

oz. HEEEEN

oz. Ooogdd
0z. Dododt

In common with all chemical
into five classifications based
nonpersistent, gas persistent,

Nonpersistent gases are indicated by one green band around

the shell; persistent gases by two green bands; irritant gases by one
red band, regardless of persistency; screening smokes by one yellow

band; incendiary by one purple band.

c.
shell preceded by the C.W.S.

The word "GAS"™ or "SMOKE" is stenciled on the body of the
symbol designation of the specific agent

contained, all in the same color as the designating band.

24. FILLINGS.
for the different calibers.

- The following comprises those agents now standard

White Phosphorus (WP)3*

White Phosphorus (WP)*

White Phosphorus (WP)#*

a. 75-mm. Field Gun and Howitzer:
Gas Shell - Mustard Gas (HS)
Smoke Shell -

b. 105-mm. Field Howitgzer:

Gas Shell - Mustard Gas (HS)
Smoke Shell -

c. 155-mm. Field Howitzer:

Gas Shell -~ Mustard Gas (HS)
Smoke Shell -
d. 155-mm., Field Gun:

Gas Shell

- Mustard Gas (HS)

*Titantium tetrachloride (FM) and sulphur trioxide-chlorsulphonic acid

smoke mixture (FS) are furnished for

e.

peacetime training.

Pertinent data on chemical agents and certain weapons em-

ployed by Artillery are given in the table on page 11.
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PERTINENT DATA ON CHEMICAL AGENTS AND WEAPONS USED BY ARTILLERY

WEAPONS RATES OF FIRE | TYPE AND APPROXIMATE WEIGHT RANGE (4d)

Rounds per Min.| IN POUNDS OF CHEMICAL AGENTS

Short | Pro- USED IN EACH WEAPON Extreme|Maximum Effective

Bursts | longed BS cG¥ WP FS & Accu- Area
Mus- | Phos- | Smoke M rate Fire
tard gene Smoke Fire
Gas
(a) {b) {e)

75-mm. Gun 8] 3 1.3 1.8 1.8 8,000 7,000 3,000
155-mm. How 3 1 11.2 11.3 15.5 16.25]12,400 [10,000 } 11,200
155-mm. Gun 3 1 11.2 17,500 §14,400 | 16,200
NOTES:

Identification Marks -

(a) "HS Gas", and two bands, all in green

(b) "WP Smoke", and one band, all in yellow

(c) "FS Smoke" or "FM Smoke", and one band, all in yellow (substi-
tute and limited standard)

(d) Ranges given are approximate only. Important factors are ac-
curacy of corrections applied, previous adjustment, nature
of target, and facilities for observation.

#*Suitable as a filling but not standard.

SECTION IV

CHEMICAL SHELL, FIRING

Paragraph
General Considerations .i.iieeeeeeeeceeroovencecsncosonsoanne 25
Calibers best Suited to Various Types of Agents ....cieavse. 26

25. GENERAL CONSIDERATIONS. - a. Although the general principles
which govern the firing of chemical and H.E. shell are identical, spe-
cial technique based upon the properties of the specific agents and a
knowledge of the behavior of agents upon release are essential to make
the most effective use of chemical ammunition. For example liquid-
filled chemical shell have a shorter range and a greater dispersion
than H.E. shell. Such factors must be considered in firing a nonper-
sistent lethal agent such as phosgene, for too great a dispersion tends
to nullify the effect at the target and must be compensated for by in-
creasing the concentration of fire. Dispersion, however, is not an
important factor in the use of lacrimators because of the great power
of these agents even in low concentration. On the other hand, where
mustard gas is used to deny areas dispersion accomplishes a desirable
distribution over the target.

b. When an H.E. shell bursts on the ground the effect is
principally lateral and reaches targets only within the radius of
burst and is entirely spent within a few seconds thereafter. When a
chemical shell bursts the agent is thrown in all directions by the
force of the explosion, partly in liquid and partly in vapor form, and
some liquid enters the ground. In the case of nonpersistent agents
the liquid spattered on the ground is rapidly converted into a vapor

C.W.Sch. Bk. 3, Chap. VI
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