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loop is bent against the side of the candle and held securely in place
by a strip of adhesive tape circumscribing the candle.

e. The upper compartment has a metal separator plate welded
to its bottom. This and the upper body are flanged. Holes in the
flange permit bolting to the lower body. The separator plate is
pierced by a flue or vent pipe 1 inch in diameter and 2 inches long.
A baffle plate is welded to the inside of the upper compartment
near the top and above the opening of the vent pipe. ~An emission
slot is cut into the side of the upper body near the top and above
the baflle plate so that it will extend nearly halfway around the
circumference. The baffle plate does not extend completely across
the top but js terminated opposite the slot to permit the escape of
gas and to enable 2 pounds of melted. DM to be filled into the
upper compartment through a filling hole in the top, thus forming
a cake of the solidified agent on the separator plate. The filling
hole is stoppered by an ordinary pipe plug, and the emission slot
closed by means of adhesive plaster.

/. The completely assembled candle weighs about 91, pounds and
burns from 2 to 4 minutes.

5. Manual firing.—a. Preparation—The adhesive tapes are re-
moved from the emission vent and the pull wire, and the candle placed
on the ground with the vent pointing downwind. The pull wire is
withdrawn quickly. Should the candle fail to ignite, the pull wire
is reinserted, twisted slightly, and again pulled out smartly.

b. Functioning.—When the matchhead starts to burn, it in turn
ignites the smokeless powder cake. The hot gases formed by the burn-
ing fuel pass through the vent pipe and are deflected by the baffle
plate so that they pass over the cake of DM. The DM distills off
and passes through the emission vent into the open air as illustrated
by figure 2. The vapors immediately condense to form microscopic
partlcles of yellow smoke which are borne with the wind.

¢. Precautions.—Personnel engaged in firing the DM irritant gas
candle should always wear gas masks containing an efficient filter in
the canister. As soon as the candles are ignited the firers should retire
about 5 yards upwind.

6. Electric firing.—a. Preparation.—While the DM irritant gas
candle is primarily designed to be fired by hand, it may also be set
off electrically if a few minor alterations are made. For this the
stove bolts holding the two sections together are removed and the
upper part and gasket set to one side. The pull wire is removed.
care being taken that the matchhead is not disturbed. An electric
squib and wires, such as described in paragraph 37, are taped down
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in the mine and measuring chamber to the bulk contamer In this
way the system is closed as far as possible.

(¢) Emptying bulk container—When the liquid in the bulk con-
tainer has been emptied below the level of the valve of the lower
eduction tube, it may be necessary to apply pressure in order to
cause the liquid to run out. This may happen if the siphon {col-
umn of liquid in the lower eduction tube), set up when starting with
a full container, is broken. For such an event a connection to the
air header for attaching to a source of air pressure, together with
appropriate valves to confine the pressure and direct it into the bulk
container, is furnished.

28. Filling precautions.—a. [ 'nspection —The first step in filling
chemical land mines with mustard gas is to insure that the interior
of each mine is free from water, dust, or forelgn material which
might cause decomposition of the agent or corrosion of the container.
The mines should be opened, the stopper and spout inspected, the
body inverted, and a jet of dry compressed air directed into the
mouth. The body is also visually observed .for signs of corrosion
or other weaknesses. After this preliminary inspection the mine is
ready for filling.

b. Treatmend after filling.—A land mine is properly closed by
screwing the cap down by hand before the mine is removed from
the holding table. The cap is next fully tightened with a special
wrench or pliers, and the entire top of the mine decontaminated
by a swab soaked in a solution of noncorrosive decontaminating
agent. After this the filled and closed mines are turned upside
down and set in a rack over a metal trough where they remain for
at least 6 hours. At the end of this time they are inspected for
leakage around the cap or at the top. Leakers are emptied into
new mines and the faulty ones decontaminated and buried. Mines
passing inspection are repacked in the original wooden boxes for
storage or shipment.

29. Imspection and testing.—Empty mine containers are in-
.spected for leakage by subjection to an internal air pressure of 4
pounds per square inch while submerged in water. All containers
showing evidence of leaks (air bubbles) are rejected. The filled con-
tainer is inspected daily when in a field depot in order to detect leaks
at the earliest possible time. The filled and closed container is vis-
ually examined to ascertain that the closing cap has been screwed to a
tight seat on the threaded spout. Leakage can be determined as
follows: The filled and closed container is placed in an inverted
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position and ullowed to stand for 24 hours during which time there
should be no evidence of leaking from the container.

30. Packing.—a. Container—The empty container is painted
blue-gray. After filling, the charactefistic symbols and identifi-
cation marks are stenciled in green on one side. Thus, for mustard
gas, the chemical land mine is marked with the words, “HS-GAS,”
with two stripes, the filling plant designation, date of filling, and
lot number. These are all illustrated in figure 12. The two green
stripes indicate that the filling is a persistent casualty agent. Six
empty land mine containers are packed into a carboard packing
box. The box contains an ammunition data card giving the lot
number, date of filling, and instructions for assembling and firing the
mines. Packing boxes show the following data: the number of
containers in the box, Chemical Warfare Service insignia, and
I. C. C. regulations applicable for shipment by commercial carrier.

b. Explosive components—Packing of explosive components is
described in section VI.

31. Shipping.—a. In the zone of the interior.—In the zone of the
interior chemical land mines are packed and shipped as empty cans.
In no case are the mines filled with HS. Mustard gas is shipped
in bulk containers in the zone of the interior and the mines filled
in the combat zone. The bulk agent as well as explosive components
are shipped according to I. C. C. regulations.

b. In the theater of operations—In the theater of operations the
mines will be shipped six to a cardboard container. Care must be
taken to determine that the container is free from sharp protrusions
which might puncture the cans. In event of a partially filled con-
tainer, the mines must be properly braced to prevent shifting and
ultimate leakage. ’

32. Storage.—a. Precautions.—Care must be talken that filled
mines are not dropped or placed one upon the other. Mines filled
with mustard must not be stored in excess of 30 days; those with
MR, 6 months. Although the corrosive effect of mustard on steel
is negligible, the walls of chemical land mines are thin, and only
slight decomposition of the agent may release gases which will de-
velop excessive pressures and either spring a seam or rupture the
can. All precautions for handling toxic and corrosive chemicals
should be observed with mines. They should be kept under packing
conditions in their cardboard containers while in transit, and these
containers should not be piled more than four deep. They should be
stored in the open as yard storage, the boxes being set upon dunnage.
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Here they should be piled only one box deep. Piled higher, a leaking
container may contaminate the whole pile.

b. In the field—Mines filled either with HS or MR should be
stored in the field in a cool, dry place. Coolness is necessary to
protect MR from fermentation. Dryness is important regardless of
the type of filling, as moisture will weaken the cardboard containers.
The grouping of large numbers of mines, empty or filled, should be
avoided at all times. Boxes should be set in squares of not more
than 100 (600 mines) so that in the event of an airplane attack a
large number would not be contaminated. Terrain features and
camouflage should be employed to minimize aerial observation. Dun-
nage is used to keep mines from the ground and prevent rust. The
mine wall is thin, and rusting may weaken. the can sufficiently to
cause leakage with moderate pressure. Storage units when stored
in the field should be covered with tarpaulins. The filled mines
should be stored separately. from bursters, and bursters at least 100
yards from other ammunition dumps. A guard experienced in
handling vesicant agents should be placed in charge and provided
with protective clothing, gas mask, and suﬂiment materials to
decontaminate leakages promptly.

33. Assembly, installation, and firing.—a. Assembly .—The
burster, either nitrostarch (M2) or detonating cord (M3), is placed
against the side of the mine to which the copper wires are soldered.
These wires are then wrapped around the burster and the ends
twisted, with care being taken that they are not tightened to the
extent that the paper wrapping of the nitrostarch burster is broken
or that a sharp bend occurs in the detonating cord. The detonator is
then attached to the burster. With the nitrostarch burster this is
done by removing the rubber stopper, inserting the detonator in the
cavity, and replacing the stopper so that the lead wires or safety
fuze is in the slot of the rubber stopper. Using M3 the end of the
cord is taped to the detonator. If the mine is to be fired manually,
the fuze lighter, safety fuze, and common blasting cap assembly are
used. Should the mine be fired electrically, the electric detonator
with 30-foot lead wires is used, the wires being wrapped twice around
the container handle to ehmmate any strain on the detonator and
burster assembly.

b. Installation—Land mines should be placed flat on the ground
with the burster under the mine. When there is probability that they
may not be fired for some time, or that it may be necessary to remove
“them, care should be taken in laying them so that containers are not
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be avoided when connecting adjacent rows of mines. Eight-foot
lengths of the cord are coiled around the main fuze line under each
land mine as shown in figure 17. The explosive wave is initiated
by means of a detonator fired either manually or electrically.

Secrion VI
FIRING COMPONENTS AND EQUIPMENT

Paragraph
Fuzes : 31
Blasting caps ) 35
Cord, detonating (primacord) 36
Electric squibs 37
Burster, nitrostarch, M2 38
Accessories 39

34. Fuzes.—a. Safety fuze—(1) Description.—Safety fuze is a
commercial item and is an I. C. C. class C explosive. Sometimes called
Bickford fuze, it consists of a thin train of powder tightly compressed
in inner and outer wrappings of jute or cotton: thread or tape with a
waterproofing material between them. It has a smooth white surface.
The body of the fuze'is flexible and of uniform cross section. There
are two standard time fuze rates of burning, one being 30 seconds per
foot and the other 40 seconds, although each is subject to a variation
of 10 percent. The slower burning fuze should be used in conjunction
with firing the land mine. Another type, known as an instantaneous
fuze, has a rough, red outer surface. Its use for any purpose is now
forbldden by the War Department.

(2) Blasting cap safety fuze. assembly—The firing component for
the chemical land mine is a No. 8 blasting cap attached by a double
ring crimp to a 1934-inch length of safety fuze. This assembly is
waterproofed. -

(8) Packing.—Twenty blasting cap safety fuze assemblies placed
in a pliofilm bag are packed in a chipboard tube 22 inches long and
134 inches in diameter and sealed with fiberboard caps. Each tube is
marked to show contents. Twenty of these tubes are packed in a
wooden box marked to show contents.

(4) Shipping.—Safety fuzes are shipped and marked in conformity
with I. C. C. regulations and U. S. Army specifications.

(5) Storage.—Blasting cap safety fuze assemblies are stored in
igloo magazines. This assembly may be stored in the same magazine
as boosters and primers as well as other types of fuzes and detonators.
Presence of unopened boxes in the magazine should be avoided.
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Safety Manual, O. O. Form No. 7224. In the zone of the interior
it is stored in igloo magazines. In the theater of operations and
in the open, detonating cord in boxes may be stored temporarily in
camouflaged or concealed stacks. The boxes are placed on dunnage
and covered with tarpaulins.

e. Assembly and function—Successful and positive functioning of
detonating cord in either of its two main uses depends upon the
correct and exact technique of assembling and laying out the charges
or the connecting explosive train. Becausee PETN is a safe ex-
plosive, and because it is relatively difficult to detonate, special meth-
ods of connecting and initiating the explosive wave in the train or
within the explosive charge are necessary. The explosion must be

initiated either by an electric detonator or a blasting cap. The-

detonator is taped to the side of the detonating cord. Once the ex-

plosion has been initiated it will carry on along the length of the
detonating cord providing the cord is not broken or bent sharply.:

For branch lines, the length of the cord is attached to the main
line by a double half-hitch pulled tight. Two long lengths of deto-

nating cord may be connected by means of an ordinary square knot

pulled reasonably tight.

37. Electric squibs.-—a. Description.—Electric squibs or flash
fuzes are devices for igniting burning type munitions such as the
DM irritant gas candle, the smoke pot, or the tear gas pot by means
of an electric current. They are of commercial manufacture and
consist essentially of a small charge of black powder compressed
around a fine resistance wire. The squib should be encased in a small
tube, one end of which is sealed by a compound, usually of sulfur.
This holds the wires and powder charge firmly in place. There are
three main types:

(1) Flash vented type (fig. 21) consists of a metal tube with two

holes in its side. When the squib is fired these cause the ﬂame to‘

shoot at right angles to the tube.

(2) Open end type (fig. 21) is a cardboard or metal tube one end‘

of which is open as the name implies. In some cases, until ready for
use, this end is closed with a small cork stopper which must be
removed before the squib is fired. The single flame of this type
of squib is directed against the matchhead or starter mlxture by
having the open end placed in contact with it.

(8) Closed type consists of a metal tube without openmos ThlS
squib is not used in firing burning type munitions.
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