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RESTRICTED
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CHAPTER 1
GENERAL

Section |
INTRODUCTION

L. PURPOSE.

a. This manual iz published for the information end guidance
of Army personnel concerned with ammunition. ‘Those responsible
for the bhandling of ammunition should become thoroughly familiar
with its provisions,

h. The requitements of this matual will apply to Class I, LI, and
III instailations. The requirements of the Qrdnance Safety Manugl
(00. Form 7224} will govern Class IV installations under the
control of the Chief of Ordnance.

2. SCOPE., The information contained in this text is of a genersl
technical nature. It concerns the several types of ammunition, their
general characteristics, means of identificatioy, cure in handling and
use, storage, surveillance, packing and marking, shipping, and the
destruction of duds and ungerviceable ammaunition,

3. REFERENCES. Farther information concerning specific types of
atnmunition iz contained in specific Technical Manualz and Field
Msnuals. A complets list of references appears in chapter 5,

t
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Saction N

GENERAL DISCUSSION

4. NOMENCLATURE.

a. SNL groupa. Standard nomenclature is established so that
every item supplied by the Ordnance Department may be specifically
identified by name. Tt consists of the type, size, and model of each
item. Its use for all purposes of record s mandatory, except where
use of ATC symbol (par. 4 b) is authorized. Ammunition nomen.
clature is published in ORD 11 Standard Nomenclature Lists (SNL's)
of groups P, R, B, end T, and its exact use will keep to a wminimum
errors in the shipment, storage, issue, recording, and use of ammu-

nition items.

(1) Group P contams lists of ammunition for medium and heavy
field artillery (155-mm pun and above), tomst ertillery, and anti-

aircraftf weapons.

(2) Group R contains lists of ammunition for light and medium
field, tank, antitank, and aircraft actillery weapons (20-mm gun
through 155-mm howitzer), mortars, mines, and demolition material.

(3} Group 8 containg lists of bombs, grenades, pyrotechnics, and
rockets,

(4) Group T contains lists of ammunition for small-arms
WCapons.

h. Ammunition Identification Code symbola, ‘The Atamunition
Identification Code {AIC) symbol has been established to facilitate
the supply of ammunition in the field. Code symbols assigned to
each item of ammunition in & specific packing are to be used in
messages, requisitions, and records, These code symbols are published

basically in ORI 11 BENL’s of groups P, R, §, and T. A full explana-
tion of the composition and use of the AIC symbol will be found in

SB 9-AMM & and changes thereto.
2
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5. CLASSIFICATION.

a. Gencral. Ammunition is classified according to use as service,
practice, blank, or drill {or dummy). It may also be classified
accarding to type of fiiler as explogive, chemical, or itiert.

h. Service ammunition, Service ammunition is intended to be
fired for effect in combat. Such ammunition (except small-arms
ammunition) may be further classified according to type as high-
explosive, high-explosive-antitank, armor-piercing, gas, smoke, canis-
ter, incendiary, illumingting, or pyrotechnic,

¢ Practice ammunition, Practice ammunition it fired for effect
in simulated combat and is provided for training in marksmanship.
The projectile in this t¥pe of ammunition may have a small quantity
of low-explogive filler to serve as o spotting charge, or it may
be inert.

d. Blunk ammunition. Blank ammunition i1s provided in small
and medium calibers for saluting purposes and simulated fire, It has
no projectile,

¢ 1hill ammunition. Drill or dummy ammunition is used for
training in handlitg and loading (“service of the piece”). It is com-
pletely inert.

6., IDENTIFICATION.

a. General. Ammunition is completely identified, except ms to
grade, by painting and marking on original packing containers, Far
purposes of record, the standurd nomenclature of the item, together
with its lot number, completely identifies the ammuniticn. Once
removed from its packing, ammunition may be identified by the
painting and marking on the ammunition tems. Other essential
information may also be obtained from the marking on ammunition
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items. The muzzle velocity of projectiles may be obtained from the
firing tables and smmunition data cards; in the case of some rounds
of smaller caliber, the mugsle velocity may appeat on the packing boat.
Included in both the marking and the stenderd nomencleture are:

{1y A brief description of the type or suitable abbreviastion
thereof.

£2y Caliber, weight, ot size.
{3) Model designation.

(4) Where required, such additional information as the model
and type of fuze, the model of the cennon in which the item is fired,
the weight of projectile for which a separate-loading propelling
charge is suited, &fc

(5) The lot number i marked on the ammunition but is not &
part of the nomenclature. However, when referring to specific ammu-
nitioty, it is necessary to mention the lot number as well ay the
standard nomenclature,

h. Mark or model. To identify a particular design, a model
designation is assigned at the time the model iz classified as an
adopted type. This model designation becomes an essential part
of the nomenclature and is inclnded in the marking of the item. The
presenit system of model devignation consists of the letter “M” fol-
lowed by an arabic numeral, for examgple, “M1L" Modifications are
indicated by adding the Jetter “A” and the appropriate arabic
numers], Thus, “M1AL" indicates the first modification of en item
for which the priginal model designation was “ML” Wherever a “B”
suffix appeats in & model degignation it indicates an item of alterna-
tive (o substitute) design, material, or manufacture. Certain items
standardized for use by both Army and Navy are designated by “AN"
preceding the model designation, for ¢xample, AN-M103A1, AN-Mk
19. From World Wear I to 1 July 1915, it was the practice tp assign
merk numbers, that ig, the word “Mark,” abbreviated “Mi* followed

4
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by a roman numetal. The medification was indicated by the addition
of MI to the mark number, the second MII, etc.; after 2 April 1945,
.theze roman numerals ia Mark auwnbers will be indicated by erabic,
rather than romen, numerals, 7This change from roman to arabic
numerals will affect ammunition jtems in use by the U 8. Army
which are of British or Navy origin, and also older army items which
are now sssigned Mark numbers, * Prior to Waorld War 1, the year
in which the design was adopted, preceded by the letter “M." was
uged az the model designation, for example, M1914.

. Ammunllion lot number, At the time of manufacture every
itemn of ammunition s assigned a lot number. Where the zize of
the itemn permits, it is marked on the item itzelf to insure permanency
of this means of identification, In addition to this lot number, there
is assigned to each complete round of fixed and semifxed ammuni-
tion an ammunition lot number which serves to identify the condi-
tions undecr which the round was assembled, and the components
used in the asmembly. This smmunition lot snumber is marked on
every complete round of fixed end semifixed emmunition (except
where the item is too small) and on all packing containers. It ix
required for all purposes of record, including reports on condition,
Functioning, and accidents, in which the ammunition iz involved,
As far as practicable, all complete rounds of any particular eammuni-
tion lgt are made up of components selected from the same lot. To
obtain the greatest accuracy in any findng, successive rounds should

be from the same ammouaition lot

d. Ammunition data eard. Ammunition data cards will be fur-
nishad in the prescribed amountz for zll ammunition items of issue
except small-arms ammunition. Thiz is a 5- by 8-in¢h card, on which
is printed data concerning the item and its components, Data cards
are forwarded with shipping tickete at the time of shipment and are
also sent to the ultimate consignee, Information on the cards in-
cludes lot number; date packed; identity of components; expected
pressures; expected muzzle velocity; assembling and fidng instrue-
tions when required; and AIC symbols on lots now being produced.
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T. PAINTING AND MARKING.

2. Painting. Ammunition is painted primarsily to prevent rust.
Secondary purposes are to provide, by the color, a ready means of
identification as to type, and to camouflage the ammunition by the
use of lusterless clive-drab paint. See figures 1 to 16, inclusive,
for the use of color on ammunition and its packings. The color
scheme s as follows:

(1} For ammunition other than bombs, small-arms ammunition,
and pyrotechnics:

High-explogive .............0o..e Olive-drab, with marking in yellow
Low-explosive .........c.ccoceeee Red, with marking in black
INMuminating ... ..c.oeee - ... ...... ‘Gray, with 1 white band and marking
in white
Chemical:
Persistent casualty gas ....... Gray, with 2 green bands and mark-

ing in green

Nonpersistent casualty gas.,. Gray, with 1 green band and marking

in green
Persistent harassing gas . ...... Gray, with 2 red bands and marking
in red
Nonpersistent haressing gas . Gray, with 1 red band and marking
in red . )
Smoke ... . ... Gray, with 1 yellow band atd mark-
ing in yellow
Incendiary ... ... ... ... Gray, with 1 parple band and matk-
ing in purple
Practice ..ol Bilue, with marking in white
Dummy or inert ... ................ Black, with matking in white {bronze

or brass aszemblies are unpainted).
4
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{2) For bombs, other than chemical and practice, the painting is
glive-drab, and l-inch color bands are painted at the nose and tail
ends of the body, Markings are in black, except for the incendiary
bomb which hes purple stenciling. The color of the bands is as fol-
lows for the types of bombs indicated:

High-explosive ..o Yellow
Incendiacy ............ ... ... Purple
Drill or imert .. ... .................... Black

When bombs are loaded with Composition B, “COMP. B” i stenciled
twice, 180 degrees apart on each band. When bombs are loaded with
tritonal, a third color band, ¥4-inch wide, is located midway between
the two bands cn either end. These bombs have ati inert pad in each
end, When TNT or COMP, B loaded bombs are equipped with
inert pads, they will be stenciled “WITH PADS” to distinguish from
bombs with the small filling, but without pads; the purpose of the
inert pad is to render the bomb less sensitive to blows on the end
during handling and shipping. Practice bombs are painted blue with
white markings but have no color bands. Smatll fragmentation bombs
have na golor bands but the nose and tail are painted vellow, Chem-
ical bombs are painted gray, except incendiary bombs which zre
painted olive-drab, and marked with color bands and stenciling in
accordance with the color scheme for other ammunition. given in step
{1), above.

{3) Small-arms cartridges do not require painting. However, the
bullet tips of cartridges are painted a distinctive color (fig. 1) to aid
in ready identification g5 to type, as follows:

Ball .....cooo s .. No color tip
Armor-piercing ............cc............... Black
Armor-piercing-incendiary ... .., Aluminum (sitver)

Armor-piercing-incendiary-tracer .. Red with aluminum annulus to the
tear
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Section 1
MILITARY EXPLOSIVES

11. GENERAL. To undetstand the campasition and functioning of
8 complete round of ammunition, s besic knowledge of the character-
istice and uses of military explosives i3 necessary. In order that am-
munition may function at time and place desired, it is necessary to
employ different kinds of explosives, each of whieh has a specific rale.
Explosives suitable for one purpose may be entirely unsatisfactory
for another. ‘Thus, the explosive used 10 burst a forged steel projectile
would not only be unsuited but also highly dangerous if vsed to pro-
pel the projectile out of the weapon. Bimilarly, the explosives used
in initiators, such as in primers and fuzes, "re so sensitive to shock
that only small quantities can be used safely. ‘The characteristicy of
various types of explosives are given in sections IV and V. For fur-
ther information, see TM 4-205 and TM 6-2900.

12. DEFINITION. Any mixture or compound which, under the
influence of heat or mechanical action, undergoes a sudden chemical
change (decomposition)} with the liberation of heat wnd light energy
accompatiied by & large valume of gases, ie called an explosive.

13. CLASSIFICATION.

4. Explosives are classified as low and high explosives sccording
to their rates of decomposition when such decomposition is initiated
by the spit of a lame or A mechanical shock. A more exart classifica-
tion for military purposes distinguishes between nompropegating aned
self-propapating explosives. Therefurs, explosives are divided inte
two basic groups: Low explosives (propellants) and high explosives.

(1) Low exruosives, Low explovives are combustible materialy
which decompese very rapidly but de not normally explode; this ac-
tion i called deflagration. In decomposition, they produce a largs
vulume of gases which produce enough pressure to propel a projectile
or rocket forward. The rate of burning is an important factor end
depends upon such factors ey pressure, grain fortn, composition, etc.
Low explosives do not usually propagate a detonation. Under certain
canditions, however, they react in the same manner as high explasives,
that iy, they may detonate.

{2) HiGH EXPLOSIVES. High explesives are characterized by the
extreme rapidily with which the decompogition accues; this action is
called detonation. They decompose almost instantaneously, either
in a manner similar to an extremely rapid combustion, or with rupture
and rearrangement of the molecules themselves. In either casa, gas-
eous and/or solid products of reaction are produced. The disruptive
effect of the reaction makes the explesive valuable as a bursting
charge but precludes its use as & propellant because the gases are
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formed so quickly that excessive pressures would be developed which
might burst the barrel of the weapon. A detonation may be pictured
as resulting from an explosion wave traveling through the high-ex-
plosive charge at an extremely high velocity (22,000 to 27,500 feet
per second].

14. REQUIREMENTS 0¥ AN EXPLOSIVF.,

u.  Geperal military requirements.  Before an explosive can be
sdapted for mlitary use, it must have the following characteristics:

(1) <Chemical stability over extended periods of storage under
normal conditions,

(2) Ability to withstand the mechanical shocks incident to load-
ing, transpotting, and handling.

(3) Ability to withstand the shock of set-back on firing weapon
{when used in artillery shell), or impact when dropped “safe” {when
used in bombs},

(4) Susceptibility to complete ignition or detonation under the
action of the preceding element of the explosive tvain.

(5) Brizance (shattering ability).

(6) A reasonable degree of economy in manufacture,

h.  Speeifie military requirements.  Additional requirements, dif-
fering from the basic ones, must be establishud 10 mgke sure that the
explosive will perform properly im the capuvity desired. In deter-
mining by tests whether a given explosive will meet the requirements,
consideration miust be given ta stability, sensitivity, and brisance.

{1} SyYapILITY. Stability refers to the capacity of an explosive
to retain unaltered its chemical and physical properties during an
indefinite period of storage, under normal conditions or at bigher than
normal temperatures.

(2) SENSITIVITY.

(2) To shock or impact. Semsitivity to impagt or shock refers
1o the ense with which an explosive can be detonated by the sudden
application of mechanical foree,

(b} Todetonation by means of initiaters. The standard sensitivi-
ty to detonation by initiating agents other than mechanical impact is
expressed in terms of the amount of initiating explosive us, for ex-
ample, mercury fulminate required to effact complete detonation of
a given weight of explosive under a given set of conditions,

(3} BRISANCE, Brisance is the ability of a detonating explosive
to shatter material ¢lose to it This property ig different from the
potential heat energy of the explosive, somatimes referred to as power
or strength, which determines the force au explosive ¢an exert when
it explodes. Such force depends upon the amount of gas generated
and the temperature reached during an explosion, whereas brisance

7
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depends on the velocity with which a detonation occurs. Black pow-
der, for instance, 18 a *powerful” explosive because of the large amaunt
of gas that it generates upon explosion, but its brisance is very low
becoause of the low rate of explosion,

153. EXPLOSIVE TRAINS,

a.  (yeneral. The arrangement of a series of explosives begin-
ning with a small quantity of sensitive explosive and terminating with
a relatively large guentity of comparatively insensitive explosive, is
termed an “explosive train” In general, there are two such trains
ffip. 17): the propelling-charge explosive train (which ig elways 2
low-explosive train), snd the bursting-charge explosive train {which
may be either a high- or low-gxplosive train). In all explosive am-
munition one or both of these explosive trains will be found,

. Propelling-vharge explosive train,  The propelling-charge
explosive train is employed in the gjection of the projectile from the
wespon on its way toward its target. ‘This train usually consists of
a primer, an igniter or igniting charge, and a propelling charge. Thus,
a spit of fire from a small quantity of sensitive explosive (the primer),
initiated by a blow from the firing pin, is transmitted and ntenyified
(by the igme. - so thata large amount of relatively insensitive ex-
plosive (the pre . Iling charge) burns in the proper manner to propel
the shell forward,

{1} SMALL-ARMS AMMUNITION, In small-arms cartridges, where
the propelling charge is relatively small, the igniter iz not required,
The components in this train are 4 percussion primer and a propelling

2%
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charge. The firing pin explodes the primer and the flame passes
through the vent feading to the powder chamber and ignites the pro-
pelling charge; the expansion of the resultunt gases forces the buliet
aut through the bore of the weapon,

(2) ARTILLERY AMMUKITION, The propelling charge explosion of
a round of artillery ammunition ig slightly different from the one in
small-urms ammunition. In this train, it is necewary to place an
auxiliary charge of black powder, called the primer ¢hurge or igniter
charge, between the primer gnd the propelling charge. The addition
of the primer charge is necessary because the small flame produced
by the primer composition is not of sufficient intensity to initiate prop-
erly the large quantity of propellent powder. The primer or igniter
charge may be conteined in the body of the primer, making one as-
gembiy of the percussion glement of the primer and the primer charge
as in fixed ammunition, or it may be divided between the primer body
and the igoiter pad attached 10 separate-loading propelling charges.

c. Burstiag-charge cxplosive sraina.

1) Although there are two explosive trains—the propelling.
charge ¢xplosive train and the bursting-charge explosive train—the
term “explosive train® as commonly wsed is intended to mean the
bursting-charge explosive train. Bursting-charge explosive trains may
be classified as high.explosive trains or low-explosive trainc.

(2) LOW-EXPLOSIVE YRAIN, When low-explosiye projectiles ar
ather types of missile reach the point of functioning, the seriez of ex-
plosions which takez place iz known as the low-explosive train, In
base-ejection smoke shell, the explosive train consists of a percussion
primer, & time train of black powder. 2 magazine charge of black
powder, and an expelling charge of black powder. The action i
initiated by the firing pin of the fuze striking the primer, the resultant
flame being transmitted through the components named to the ex-
pelling charge. The enplosion of the expelling charge forces the
smoke canisters out of the base of the projectils.

(3} HIGR-EXPLOSIVE TRAIN, When the projectile or bomb reachaes
the tatget or the point at which it is =et to function, the seriez of ex-
plosions which takes place in prder to detonate the projectile is known
ee the high-explosive train. The basic components which must be
present in practically all high-explosive traine are a detonator, &
bogster, and a bursting charge. Other efements are sometimes re-
quired, but these three charges are fundamental.

(a) 'The detonator sets up 8 high-explosive wave when initiated
by the stab action of a firing pin or by a flame, Thiz detonation is xo0
small and weak that it will not initiate a high-order datonation in the
bursting charge, unless s booster is placed between the twn, The
booster picks up the small explosive wave from the detonator and
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amplifies it to such an extent that the bursting charge iz initiated with
a high-grder detonation (fig. 18).

(b} To gain the action necesszary to control the time and place at
which an explosive will function, it is necessary ta incorporate other
components in the bigh-explosive train, The gction desired may be
z burst in the air, a burst instantly upon impact with the target, or a
burst shortly after the projectile hzs penetrated the target. The com-
ponents which may be used ta give these various actions are a primer,
a2 black-powder delay pellet or train, an upper detonetor, or eny com-
bination of these components, Regardless of the arrangement of the
components, the kasi¢ chain will remain the same, other compenents
being placed in front of the basic chain.

fc) ‘The action which causes a projectile to burst in the air may
be obtained by placing & primer, which is fired when the projectile
leaves the weapon or when the bomb is dropped, and a black-powder
time train in front of the basic chain. The primer ignites the time-
train rings, which burn for the jength of time for which the fuze is
set and, in turo, initiate the ection of the detonator, boester, and
bursting charpe.

fd} To burst the projectile promptly upon impact with the target,
& superguick ar instantateous gction is necessary. ‘This action is
usually obtained by placing an upper detonator in the extreme front
of the fuze and a lower detonator in the body near the booster charge,
In this manner, the detonating wave 18 transmitted instantly to the
bursting charge.

{e) ‘To permit penetration of the target by the projectile, a delay
action is necessary. This is obtained by placing a primer and delay
element abead of the detonator. In some cases this combination of
primer and delay is inserted between an upper and lower detonator.

(f) A variation of the high-explosive train is found in chemical
shell, In thig train there is no lerge bursting charge such as is found
in high-explogive projectiles, es 3t is only necessary to rupture the
shell case and ailow the chemvical contents to escape. The actual
hursting of the case is accomplished by an enlarged booster, known
as p burster charge, contained in a tube running down the center of
the shell,

Section IV
PROPELLANTS

16. GENERAL. All explosives currently used as propellants have
2 nitrocellulose base and are commonly known as smokeless powders.
Warious organic and inotguhi¢ substances are added to the nitro-
cellulose base during manufacture to give improved gualities for spe-
cial purposes. These powders are distinguished by such terms as

n
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double-base, flashless, end smokeless, as well as by commercial trade
names or symbols. Black powder, which was formerly classed as a
propellant, is no longer used ag such but is now used as a delay
element, as an igniting charge for propellants, in flash reducers, or for
other specia) purposcs.

17. SMOKELESS POWDER.

n.  Characterislicn. Smokeless powder is essentinlly gelatmized
nitrocellulose and iz manufactured in the form of flakes, strips, pellets.
or perforated cylindrical grains {fig. 19). Powder is made in different
shapes to obtain certain types of burning {par. 17 ¢}, The evlindrical
grains arp made in various diameters and lengths, Grains vary in
diameter fram 0,032 inch for caliber 30 cartridges to 0.947 inch far
16-inch propelling charges, and wary in corresponding lengths from
1085 inch to 2.170 inches (fig. 20). For small-size grainz either no
perfaretion of a single perforation is required. However, for larger
graing, seven cqually spaced perforations are present in order to have
a large burning surface area (par, 17 ¢). The critical dimension is
the web size, that is, the average thickness of the powder hetween the
perforations. In color, the grains vary Irom a light amber to & deep
brown ar black.

. Solvent. Smokeless powder is manufactured to contain in the
finished prains a definite smount of solvent {an ether and alcohol
mixture)., This amount varies from 0.5 to § perceot. IFf there is a
marked change in the amount of solvent, a change in ballistic praper-
ies will result. Powder must he carefully protected againat high tem-
peratures and moisture.  To guard ageinst changes due to such con-
ditions, smokeless powder is sulways packed in airtight containers.
Some recket propellent powder may not contain any solvent.

e. Burniug action. ]

(1) Ganeran, Uneonfined smokeless powder bums with little
ash or smoke but, when confined, its rate of burning increases with
temperature and pressure. In order not to exceed the permissible
chamber pressure of the weapon in which it is to be used, the rate of
burning of the propellant hes to be controlled. At constant pregsure,
the rate of burting is proportional ta the powder surface free ta burn,
‘Therefurg, powder is made inlo accurate sizes and definite shapes.
Figure 21 illustrates the “progressive” burning of a powder grain.

(2) DEGRESSIVE BURNING, As the surface of the cord and strip
torms of smuokeless powder change with burming, the surface of the
grain decreases. 'The burning action of these grains is, therefore,
classified as “degressive.”

(3) NEUTRAL BURNING. As a single-perforated grain burns, the
outer surfece decreases and the inner surface increases. The result of

31
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Figure 21 — Progressive Burning of Powder Grafns

the two actions is that the total surface remains approximalely the
same in area. The burning of this type of graip 15 known as "neutral”

{4) PROGRESSIVE DURNING, When the multiperforated grain
burns, the total surface area increases since the perforated grain burns
from the inside and cutside at the same time. This type of buming is
called “progressive” (fig, 21).

(5) BuvEss. When a multiperforated grain is mot completely
consumed, portions of the grain remain in the form of slivers (B, fig.
21) and are normally ejacted as such from the weapon.

d. Use, Nitrocellulose smokeless propellants are used as the
propellant for small-svms and larger-caliber ammunition. The per-
forated form of grain is the one most commonly used in United States
military powders, Single perforated grains are used for small arms,
minor-caliber weapons, and certain howitzers. FPowders with seven
perforations are used for larger-caliber weapons.

18. DOUBLE-BASE POWUER {BALLISTITE)., Rallistite iz =
combination of nitroglycerin and nitrocelluloge, containing approx-
imately 13.15 to 13.25 percent nitrogen obtained by mixing pyro
powder { 12.6 percent nitrogen) with guncotton {13.35 to 13.4 percent
nitrogen ). The nitroglycerin serves to increase the potential. Small
percentages of inorganic salts are often added to reduce the flash and
increase the eage of ignition. Ballistite is used in shotgun shells, field
mottar increments, and rocket motors. Double.base powders cause
more erogion in the weapon barrel but are being uszed increasingly
because of the higher muzzle velocities obtainable by their use.
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19. STANDARD SMOKELESS AND FLASHLESS POWDERS.

u. These powders, which were formerly designated a5 FNH
{ flashless-nonhygroscopic) and NH (nonhygroscopic ), are a mixture
of mitroceliulose and other materials added to cool the products of
combustion, thereby reducing the flash and the hygroscopicity, that is,
the tendency 1o absorb moisture. They are used as propellants for
most weapons of 37-mm and larger caliber. Nitrogiycerin iz uzed in
certain powders where especially rapid burning is required and in
certein high-velocity rounds and weapors,

h. TRounds of certain calibier, guch as 3-auch, 76-mm, and 90-mm,
ore designated as “flashless,” “smokeless,” or “Hushless-smokeless,” de-
pendent upon flash and smoke charactenistics upon firing

. Whether ammunition upon firing is flashless, smakeless, or both,
depends upon the weapons in which used, the type of ignition used,
weapon wear, the temperature of the tube of the weapon, and the
quantity and design aof the propellent powder. Flashless and smoke-
less are relative terms and have bern defined ay follows; flashless
ammunition does not fash more than 5 percent of the time in weapons
ot average life under standard conditions; smokeless ammunition pro-
duces less than half the amount of smoke produced Yy ammunition
not 5o designated. A complete round having hoth these characterstics
iz designated “fashless-smokeless.”

20. CUNCOTTON. Guncotton, a nitraceliulose of high mitration
{13.35 to 13.4 percent nitrogen) is used in the manufacture of pro-

pellants. It is also used in electrir primers and in electrically initiated
destructors,

21, EC SMOKELESS POWDER. EC smokeless powder, or EC
blunk fire, tonsists of nitrocellulose with inorganic niteates. It is
usually orange or pink in color and resembles cosrse sand, though it
is soft and light It is sensitive to friction, shock, or heat. It absorhs
moisture readily and therefore must be pratected from tha astmosphere,
It burns extremely vapidly in the open, but explodes if comfined. It
ix usually exploded by flame from a primer or fuze. Tt was used at
one time as a bursting charge in fragmenttation hand grenades. 1t is
used in caliber .20 and caliber .3Q blank cartridges, in shotgun shells,
and in calibet 22 ammumition.

22, SMALL-ARMS PROPELLANTS. Smckeless powder for small
arms is usually glazed with graphite to facilitate machine loading and
to prevent the accumulation of large charges of static electricity, and
thus presents a black, polished appearance. Since the powder grains
are small, they ignite rmore readily and burn more freely than cannon
powder, and when maoisture iz present or abnormal temperatures pre-
vail, they are subject to mare rapid deterioration than the larger
grains. Many small-arms powders are nearly as sensitive to friction
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as black powder. Therefore, precautions used in handling black pow-
der should be observed for small-arms powders. In genrcral, there are
two types of small-arms propellants, single-base and double-base. A
recent type of small-arms powder s in the form of small spherical
graphite-coated balls and is used in carbing and caliber 45 ammuni-
tion,

23. BLACK POWDER.

&. UGeneral characteristica, Black powder is an intimate mechan-
ical mxture of finoly pulverized potessium nitrate or sodium nitrate,
charcoal, and sullur, The commercial blasting powder with sodium
nitrate is now used for saluting purposes. Fotassium nitrate 18 used
in the powders for all other military purposes. Black powder is
usualiy in the form of small, black grains which are polished by
glazing with graphite, It 35 subject to rapid deterioration on absorp-
tion of moisture, but if kept dry it retaing its explosive properties in-
definitely. It is one of the most dangerous explosives to handle be-
cause it iz very easily ignited by heat, friction, or spark,

h. Uses. In its several grades, its present military use is prace
tically confined to:

(1} Ignition and primer charges.

(2} Expelling charges for base-ejection smoke shell, illuminating
shell, and pyrotechrnics.

{3) Delay pellets for primers and fuzes.

(4} Blank ammunition charges.

{5} Smoke-puff and spotting charges,

{6) Bursting charges for practice bombs and shel), and sub-
calibgr shell,

{7) Time-train rings in tima and combination fuzes,

r.  Precautions. Black powder is particulerly sensitive to shock,
friction, heat, flame, or spark. When black powder is handled in ¢cana
or bags or when it is not absolutely pratected agsinsgt sparks, the pre-
cautions described in section I of chapter 3 will be strictly observed.

Section V
HIGH EXPLOSIVES
24. GENERAL.

a. High explosives are usually nitration products of organic sub-
stances, siich as toluene, phenol, pentaerythritol, amines, glycerin, and
gtarch, but may be nitrogen-containing inurganic sulmtances or mix-
tures of both. Other materials, such as powdered aluminum, plasti-

7
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cizing oils, waxes, rubber, ¢tc, may also be added to explosives to
obtain desired characteristics,

b, A high sxplosive may be a pure compound or an intimate mix-
ture of several ingredients. To avoid confusion in the writing of
formulas of mixtures, the following order of listing of components,
together with their proportions, has been decided vpon: inorgenic
nitrates/explosives other than TNT/TNT/metals /inert materials.
Within any of the preceding groups, the components are listed alpha-
betically should there be more than one of that particular classifica-
tion,

25. PRMMER MIXTURES.

a. General. A primer mixtute is an explasive sensitive to a blow
such as that imparted by a firing pin. It is used 1o transmit shock
or & flame to another ¢xposive, a time element, or a delonator,

b, Composition. In a large number of mixtures, the primer mix-
ture consists of mercury fulminnte, potassium chlorate, and antimony
sulfide, with or without ground glass and/or & binder, However, the
chemicals and materials used may be altered, dependent upon the
type of action desired. Primarily, howewver, a primer mixture consists
of an initiating high explosive, an oxygen carrier, and a combustible
substancs,

¢. Uses. FPrimer mixtures are used in the percussion elements of
cannon primers, in fuzes, and in smali-arms primers, and as the upper
layer of a detonator assembly,

26. MERCURY FULMINATE,

a. Characteristies. Moercury hilminate iz a heavy crystalline
solid, white when pure, but ordinarily baving a faint brownish-yellow
or grayish tint. It is extremely sensitive to heat, friction, spark, flame,
or shack, detonating completely i nearly every instance. lts sensi-
tivity varies with temperature. It has been found that its sensitivity
iz dependent in part on crystal zize. It is nonhygroscopic and may
bhe safely stored for long periods of time at moderate temperatures,
However, it will not stand long-term storage at elevated temperatures.

b. Use. For gll practicul purposes, mercury fulminate has been
replaced by lead azide. Its uwse iy limited to small quantities in a few
primers, in fuze detonators, and in blasting ¢eps. It may be used
alone or mixed with potassium chlorate.

27, LEAD AYIDE. Lead azide is an ipitiating compound used to
detonate high explosives. It iz a fine-grained, cream-colored com-
pound. It is sensitive to flame and impact but it is not certain to
detorate by the action of a firing pin. It is not easily decomposed on
long continued storagte at moderately elevated temperatures, It flashas

t L)
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at a much higher temperature than mercury fulminate. A smaller
weight of fead azide than of mercury fulminate iy required (o detonate
an equal umount of TNT, tetryl, ote. Lead azide is replacing mercury
fulminate because of its propertics and because it stands up better in
storage and is less hazardous to manufacture. It is found in primer
mixtures and in detenator assemblies in fuzes,

28, TETRYL.

a, Charartecinties.  Tetryl (trinitrophenylmethyinitramine) is a
vellow crystalline solih  When heated it first melts and then de-
eomposes and explodes. It buens readily and is more eusily detunaterl
than TNT or ammonium picrate, being much more sensitive than
picric acid. It iz detonated by friction, shock, or spark It is prac-
ticelly nonhygroscopic, Tetryl is stable zt oll temperatures which
may be encountered (n storage.

b Detonation. Brisance tests show tetryl to have 4 very high
shattering power, It is greater in brisance than picric acid or TNT
and iy exceeded anly by PETN und some of the newetr military ex-
plosives, such ss RDX,

¢, Uge.

(1) Cuardss. Tetryl is the standard booster explosive and is suf-
ficiently insensitive when compressed to be used safely as a booster
explosive.- The violence of its detonation insures a high-order detona-
tion of the bursting charge. It is used in the fnem of pressed pellets.
Tetryl is the standard bursting chatrge far small-caliber (20-mm and
37-mm) projectiles. It produces sppreciably better fragmentation of
thege shells than TNT. It is also more readily detonated end yet in
small-caliber shell withstands the force of zet-back in the weapon. It
is also & component of tetrytol.

{2) DetoNaToRr. Tetryl iz used in detonators, the tetryl being
pressed inte the bottom of the detonator zhell and then covered wath
a small priming charge of mercury fulminate, lead azide, or other
initiator.

29. TNT {(TRINITROTOLLENE),

a, Gencral. Trinitrotoluene, commonly known as TNT, is a con-
stituent of many explosives, such ag amatol, pentolite, tetrytol, torpex,
tritonal, picratol, cyclator, ednatol, and Compesition B, and has been
uzed by itzself under such names as triton, trotyl, trilite, trinol, and
tritela,

h. Characterialica. TNT when properly purified is one of the
most steble of high sxplosives and can be stored over long periods of
time. It s relativgly insensitive to blows gr friction. Confined TNT,
when detonated, explodes with violence. When ignited by a flame,
unconfined TNT burns slowly without explosion evolving a heavy
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oily smoke; however, burping or rapid heating of large quantities, es-
pecially in closed vessels, may cause violent detonation, It is readily
detonated by mercury fulminete, tetryl, and similar high explosives,
It is nonhygroscopic and does not form sensitive compounds with
metals, but is readily acted upon by alkalies to form unstable com-
pounds which are very seusitive to heat and inpact. It usually re-
semblies a light brown sugar but when pure is ¢rystalline and is nearly
white. Easily melted and poured into a shell or bomb to form a solid
crystalline explosive charge, TNT iy a very satisfactory military ex-
plosive. The melting point of stundard Grade 1 TNT is 80.2° C
Ammunition loaded with TNT can be stared, handled, and shipped
with comparative safety.

¢. Exudation. When stored in warm climates or during warm
summer months, some ammunition loaded with TNT may exude an
cily brown liquid, This exudate cozes out around the threads at the
nose of the sheil and may form a pool on the floor. The exudate is
inflanmable and may carry small particles of TN'T, Puaols of exudate
should be remaved as prescribed in paragraph 197,

d, Detouasion. TNT in crystalline form can be detonated readily
by a No. 6 blasting cup or when highly compressed by 2 No, 8 blast-
ing cap. When cast, it is uecessary to use a booster cherga of pressed
tetryl or an explosive of similar brisance to insure complete detona-
tion

e, Uag,

(1} BursTING cHARGe, TNT is used as u bursling charge for
high-explosive shell and bombs either alone or mixed with ammo-
nium pitrate to form 50/50 or #0,20 amatol. Flake TNT 15 used in
37-mm shell and in fragmentation hand grenades. Other military
uses of TNT are in mines and for parts of certain shell and bhomb
bursters.

(2) DeEmorTioN. TNT is uwsed to demolish bridges, railroads,
fortificutions, and other structures and for land mines. For such pur-
poses TNT 15 used in the form of a large shaped charge or a small
highly compressed bluck inclosed in a fiber container which protects
it from crumbling in handling and renders it waterproof, The triton
blocks used by the Corps of Engincers are blocks of pressed TNT
intlosed in cardboard containers.

(3) BLasTING. TNT is suitalile for all types of blasting and pro-
duces approximately the same effect as the same weight of dynamite
of 50 to 60 percent grade,

30, AMATOL.

#,  General charaecterislics.  Amatol, a mechanical mixture of
ammonium mitrate and TNT, haz approximately the same generat
characteristics as TN'T. Tt is crystalline, yvellow or brownish, and in-

40
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sensgitive to {rietion, but it may be detonated by severe impact. It is
less sensitive to detonation than TNT but is readily detonated by
mercury fulminate and other high explosives. It iz less likely to exude
than TNT. It is hygroscopic and in the presence of mnisture at-
tacks copper, brass, and bronze, forming dangerpusly sengitive com-
pounds. Amatol, 50/50, has approximately the same rate of deton-
ation and brishance as TNT, while 80/20 amatal is slizhtly lower in
velocity and brisance than TNT. Amatol, 80/20, produces a white
smoke on detonation, and amatol, 50/50, produces a smoke less black
than stratght TNT,

h. Composition and form. Amatol, 50/50, consisis of 50 per-
cent ammenium nitrate and 50 percent TNT by weight. When hot,
it is sufficiently fluid to be poured or cast like TN'T. Amatol, 80/20,
congists of 80 percent ammonium nitrste and 20 percent THT, Tt
resembles wet brown sugar. When bot, it becomes plastic and izl that
state is pressed into shells and bombs.

e, Use. Amatol is g substitute for TNT. Amato), 50/50, is userd
for 3-inch end larger shell, and 80/20 amatol ig used for shell of 155-
mm and larger. Amatol 5 alse used in large bombs.  Its primary
use, however, is for bangalore torpedoes.

31, PICRIC ACID (TRINITROPHENQL).

a, General. Picric acid, under the name of melinite, was adopted
g4 a military high gxplosive by the French in 1856 and has been used
more extensively as a military explosive by foreign asations 1han by
this country. The British dezignate it as lyddite,

h. Characweristies. Picric acid is a lemon-yellow crystalline solid.
It is entirely stable but reacts with metals when moist, forming ex-
tremely sensitive campounds, Picrie acid is more readily detonated
by means of a detonator than TNT but has abour the same sengitivity
to shock. It is mot a8 toxic as TNT and is also nonhygroscopic al-
though slightly soluble in water. Picric acid has a high meltiug point
—approximately 120% C,

¢. llar, Plcric acid iw chiefly used for conversion ta ammonium
picrate (explosive 1) and to form mixtures with other mitre com-
pounds.

32, AMMONIUM PICRATE (FXPLOSIVE D).

a, Characteristics, Ammonium picrate is the least gensittve of
military explosives to shock and friction. This makes it well suited loe
use as a bursting charge in armor-piercing projectiles. It iz slightly
inferior in gxplosive sirength to TNT, When heated, it does not mek
but decomposes and explades. It reacts slowly with metals, and when
wet it may form sensitive and dangerous compounds with iren, eopper,
and lead. It iz difficult to detonate bur burns readily like tar or resin,

612 01 . 4R - 2 41
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b. Speclal precantions.

(1) Ammonium picrate, which has been pressed at a shell-loading
plant and removed from & shell, is very much more sensitive to shock
or blow than fresh ammonium picrate. It should be protected against
shack ot Are and should preferably be stored alone in a building.

(2} Although less sensitive than TNT, it can be exploded by
severe shock or fniction, is highly inflammable, and may detonate
when heated to a high temperature.

e. Use. Explosive D is used as a bursting charge for armor-
piercing shell, in projactiles for seacoast cannon, and in other typus of
projectiles which must withstand severe shock and stresses before
detonating.

33. PICRATOL

a. Goeneral. Picratol is a mixture of $2 percent explosive D and
48 percent TNT. It can be poured like straight TNT and has approx-
imately the same resistance to shock as that of straight explosive D,
The brisance of picrsto] is between that of exipogive D and TNT.
Picratol is nonhygroscopic. v

b, Use. Picratol is a standard fller for all Army semi-armor-
piercing bombs.

314. NITROSTARCH EXPLOSIVES.

8. Characterlsiics. Nitrostarch is a white finely divided material
similar in appearance to ordinary powdered starch. It is considerably
more sensitive to friction and impact than TNT, consequently the
crushing or breaking of the explosive it harardous., Nitrostarch is Jess
gensitive than dry guncotton or nitroglycerin. It is highly inflam-
mabls, can be ignited by the slightest spark such as may result from
{riction, and burne with explosive violence.

b. Detonntion. Nitrostarch explosives are readily detonated by
a No. 6 blasting cap.

¢ Lae. A pitrostarch demolition explosive, consisting of Y4-pound
or l-pound {four Ya-pound) blocks, has been adopted as a substitute
for TNT. TNT formulas for computing small charges are directly
applicable to the nitrostarch demolition explosive. These blocks
must not be braken inte fragments, as thiy may ¢cause detonation.

35. PETN (PENTAERYTHRITE TETRANITRATE).

a. Characicristics. PETN has a velocity of detonation greater
than that of TNT and is more sensitive to shock or friction than TNT
or tetryl In its pure form, PETN iz a white crystalline powder;
however, it may be a light gray due to other ingredients. It will de-
tonate undar a long, slow pressure. PETN in bulk must be stored
wet,

432
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. Uses. PETN is suspended in TN'T to form pentolite, an explo-
sive of high brisance. It is alsc used as the explosive core of prima-
cord fuze—e detonating cord which is widsly used in demolition wark,

36. PENTOLITE. Pentolite consists of PETN in ¢ TNT matric It
is superior to TNT in explosive strength and is less sensitive than
PETN, Pentolite 50/50 may be melt-loaded. It is, therefore, satis-
factory for use in grenades, rockets, high-explosive-antitank shell, and
in shaped charges.

37. TETRYTOL.

. Characterislics. Tetrytol is a mixture of 75 percent tetry] and
25 percent TNT. It has higher brisance than TNT and is more
effective in cutting through steel and in demolition work. It is less
sensitive to shock and friction than tetryl and anly slightly more sen-
sitive than TNT. Tetrytol iz nonhygroscopic and is suitable for un-
derwaler demolition singe submergence for 24 hours does not appraci-
ably effect its characteristics.

h. Use. Tetrytol is used in chain and individual demolition blocks
and in certain destructors,

38. DYNAMITE.

8. General. Commerciul high explosives are more familiarly re-
ferred to as dynamite. There are several types, each type being sub-
divided inta a series of grades. Each type and grade differs in one
or more characteristics. Dynamite congists of nitroglycerin absorbed
in a porous material. The porous camposition varies, depending on .
the type of dynamite, Dynamite is generally available as paraffin-
coated ¥%:-1b sticks or cartridges and is rated according to the percent
by weight of nitroglycerin content.

bh. Characteristics. Dynamite of from 50- to 60-percent nitro-
glycerin content is pquivalent on an equal weight basis to TNT in
explosive strength, Dynamite of 40 percent is equivatent ta TNT ip
the ratio of 1Y4-pound dynamite to 1-pound TNT. Straight dynamite
is more sensitive 1o shock and friction than TNT and ia capable of
being detonated by the action of a rifle bullet. The higher percentages
of dynamite have very good water resistance. Explosion of the com-
mon types of dynamite produces poisonous fumes which are dangerous
in con.ined places.

c. LUse. Dynamite is used as 2 substitute for nitrostarch or TNT
and for training purposes, The following limitations are placed on its
uge;

(1) Noi to be issued or used for destruction of “duds.”

{2} Not to be supplied for training in use of demclition equip-
maint.

2
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(3) Not to be used in Coast Artillery submarine mines or mine
batteries,

(4) Not to be carried in combat vehicles subject to extremes of
temperature.

39, FEDNATOL.

w. General characteristics. Ednatol is a mixture of haleite or
explosive H (ethylenedinitramine) and TNT, und is one of the most
powerful explogives. It iz lesz sensitive than tetryl, PETN, or RDX.
Ednatol is equivalent to tetryl in brisance. It can be cast in the same
manner as amatol. It has no tendency to combine with metals in the
abzence of moisture and has o toxic effect. In the presence of mois-
ture, haleite hydrolyzes slightly giving an acid reaction, but hydrolysis
of ednatol is not appreciable. Ednatol is very stable and can be stored
for Jong periods; it is nonhygroscopic,

b. Lac. Ednatol may be used for the same purposes az pentolite,
namely, in rackets, grepades, and high-explosive-antitank shell.

40. AMMONAL, The term ammonal refers generally to explosive
mixtures containing TN'T, ammonium nitrate, and powered aluminum,
with or without other ingredients such as charcoul., A similar British
explosive is minol 2. As a rule, ammonal explosives are insensitive
and, becausge of the ajuminum content, detonate with resultant higher
temperature, greater blast effect, and brighter flash than other high

- explosives. They are used in proving ground tests of high-explosive
artillery shell for better ohservation.

41, TRITONAL. Tritonal is a generic term for explosives contain-
ing TN'T and aluminum, generally in the ratic of 80,/20. It produces
a greater blast effect thun TNT, or Composition B described below.
It is used in light-cuse and general-purpoge bamba,

42, RDX. RDX is also known as cyclomite (cyclotrimethylenetri.
nitramine ), CTMTN, Cb6, hexogen (German), and T4 (Italian). It
iz & white crystalline solid having a melting point of 202 C. [t has
about the same power and brisance as PETN, It is more easily
initiated by mercury fulminate than is tetryl, It has a high dagree
of stability in storage. RDX is never used alone but in mixtures with
other explosives and/or oils and waxes,

43. TORPEX. Torpexisa gray compound consisting of RDX, TNT,
aluminum powder, and bueswax {or similar wax). Tt is a more power-
ful but much more sansitive explosive than TNT. Torpex is non-
hygroscopic, noncorrosive, and has a very high brisance. Under water
it is 50 percent mare destructive than TNT, whereas in air the differ-
ence iz approtimately 30 percent. Torpex iz used as a bursting charge
in mines, torpedoes, and depth charges.

4
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44. COMPOSITION A, A.2, AND A-3. Composition A (COMP, A)
is a mixture of KDX and a desenwsitizer, being semiplastic in nature,
Composition A iz @ mixture incorporated by rolling, wheteas Composi-
tion A-2 denotes the same explosive prepared by kettle-drying an un-
rolled mixture, and Composition A-3 a mixture prepared by tray-dry-
ing an unrolled product. Compaosition A-3 is granular in form, re-
sembling tetryl in granulation. It is buff in color and is press-loaded
in minor-caliber (20-mm, 37-mm, and 40-mm) shell. It may alsa be
used for boosters, und can be used in armor-piercing shell due to its
insensitivity and high brisance.

43. COMPOSBITION B. Composition B (COMP. B) is & mixture of
RDX, TNT, and beeswax or similar wax. It is a nonplastic material
which is cast-loaded. It is one of the most powetful explosives. It is
less sensitive than tetryl but mare sensitive than TNT. Compaosition
B is an authorized filling for AN (Army-Navy) standard aircraft
bombs, wines, and torpedoes, snd may be used in boosters for large
bumbs, demolition charges, and Jarger-caliber projectiles.

46, COMPOSITION C, C-2, AND C.3.

a. {veneral, Composition C, sometimes referred to as P.E,, is a
plastic explosive ¢ontaining RDX and an inert plesticizer. Composi-
tions C-2 and C-3 are similar except that an explosive plasticizer is
used. Composition C-2 indicates 2 mixture of RDX plus nitrocotton
and an explosive plasticizer containing tio tetryl. Compositiod C-3
consists of RDX plus nitrocotton and plasticizer containing tetryl
substituted in part for RDX,

b. Compoesition C-2. This explosive i= casily moldable at most
temperatures. It withstands water submersion well, It is usged in the
2Y4-pound demolition block M3.

ce. Compodition C3. At temperatures between 0° and 110° F,
Composition C-3 i3 plastic or pliable, cloaely resembling putty. Below
=20°F, it becomes bard and brittle, Above 110° F, it becomes yoft
and, if kept at this temperature, hes a tendency to remain a 2oft mass.
It is considerably less sensitive than TNT end may not always be
detonated by a No. 8 biasting cap but will always be detonated by
the special Engineer Corps blasting cap, The brownisgh-yellow plastic,
however, has considerably greater brisance than TNT and is partic-
ularly effective undsr water. It is used principally as a commando
and demolition explosive, either with or without a container, It is
also used ag a filler in some types of munitions, If its plasticity is
lost by lang storage at low temperatures, it may be restored to satis-
factory plasticity by molding with the hands after warming by immer-
sion in warm water. It must not be exposed to open flame as it
catches fire masily and burns with an intense flame. If burned in
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large quantities, the heat generated may moeke it explode. Ity ex-
plogion produces poisonous gases in such guantities that its use in
closed spaces is dangerous.

47. PTX-l. 'This explosive consists of RDX, tetryl, and TNT, It
has a pouring temperature of 90 to 95°C and is castable. It is slight-
ly less stable than Composition B and ednatol. In brisance and power
it is equivalent to Composition B and 50/50 pentolite. In general,
PTX-1 has approximately the samne explosive characteristica ag 65/35
tetrytol, This composition does not exude and ix less sensitive to
impact than 65,35 tetrytol.

48. PIX.2, This explosive consists of PETN, RDX, and TNT. It
can ba poured at 957 C but may be press-loaded or used as @ loose
filler. It is less sensitive to impact than 50/50 pentolite but mors so
than Composition B or ednatul. It is more stable than pentolite and
it does not exude. PT'X-2 is more brisant and is more readily initiated
to high-crder detonation than any of the binary explozives.

Section Vi
CHEMICAL AGENTYS

49. DEFINITION. A chemical agent is a substance which, by its
ordinary and direct chemical action and in concentrations attainable
in the field, produces a toxic or an irritoting (harassing) effect, a
screening smoke, an incendiary action, or any combination of thege.
An agent that produces more than one of these effects is classed
according to its principal use.

0. CLASSIFICATION. Chemical agents ore classified according
to tactical ume, pathological effect, and purpose, az follows:

w  War guaes. A gas iz an agenmt which produces either a toxic or
irritating physiological effect. Such an agent may be in solid, liquid,
or gaseous state, either before or after dispersion, Gases may be
persistent (those remaining effective at pont of release for more than
10 minutes) or nonpersistent (those becoming ineffectiva within 10
minutes). Petsisteot gases are further divided into moderately pes-
sistent (those remaining effective in the open 10 minutes to 12 hours)
and highly persistent (those remaining effective in the open longer
than 12 bours), These gases are classified as:

(1) CASUALTY GABES.

(a) Blister gases (vesicants)

(b) Choking gases {lung irritants)

{c) Blood and nerve poisons (systemic poisons)
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(2) HaRASSING GASES (irritants):
(a2} Vomiting gases (sterfutators)
(b) ‘Teat gases (lacrimators)

k. Sereening smokes.

¢ Incensliaries.

d.  Simuluted war guses,

31. DESCRIPTHIN. ‘The type, common name, and symbol of the
principal chemical agents are included in the table in figures 22 and
23. ‘The following table includes the symbols and names of chemical
ugents which are mot included in figures 22 and 23 and which may
be encauntered in the field.

CW5 Symbels and Agems in Addition 1o Figutes & and 7

H ......... Levinstein musturd (30 percent impurities)

HD ... ... Purified mustard

HDV ... .. Thickened purified muatard

HVYV ... Very viscous solution of methyl methacrylate
in purified mustard, HD

HP ... Solution of phosphatus in Levinstuin musterd

HDP ... . Solution of phosphorus in purified mustard

HN ....... Nitrogen mustard

HL ... . Mustard lewisite

CK ......... Cyanogen chloride

SA ... .. ... Arsine

AC ......... Hydrocysnic acid

CNRB ... Solution ¢of chloracetophenany in benzene and

carban tetrachlaride
CN-DM ... Burning mixture of CN and DM

KJ .......... Stannic chloride

NC....... Chlorpicrin-stannic chioride

NP ............ Thickened gasoline, with nupalm
IM ......... Thickened gasoline

F8 ... Aluminum-harium nitrate mixture
AS ... Asbestine suspenzion

MR ....... Molasses residuum

Other symbaols, such as Al, A2, and D2, may alzo be en-
countared but the chemicals associated with them are highly
classified for security purposes. A brief description of the
principal chemical agents is contained in paragraphs 53
through S8.

32. PAINTING AND MARKING.

a. Paintling, Chemical ammunition is identified by the base
color, gray.

”
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b. Marking, The particular agent used us chemical filler is indi-
cated in the marking on the ammunition by one or two bands and
the type of filler and its symbel, all in a digtinctive coler in accord
ance with c¢hapter 1, section I1

53. BLISTER GASES. Blister gases produce casuealties resultant
from injuries to the eyes and lungs and skin blisters. The principal
blister gases are mustard gas and lewisite.

#. Mustard gas {H) & a dark-brown liquid which slowly evap-
otates to & colorless gas having the odor of garlic. Purified mustard
(HD) may be practically odorless. Its principal physiclogical effect
is that of a blister gas (vesicant), although the blistering does not
ordiparily appear for several hours. If inhualed, the vapors have &
choking (lung-irritant) effect. For complete protection against H,
both pas mask and protective clothing are necessary. The tactical
use of H is to neutralize areas, contaminate materiel, cause casualties,
and harase enemy personnel It i8 projectad by artillery and mortar
in shells and from airplunes in bombs and sprays. It 15 left in land
tnines by retreating troops. It rendery food and water unfit for use.

bh. Lewisite (L) is a durk-brown liquid evaporating to a colorless
gas which has the odar of peramums. In addition to being a blister
and choking gas, lewigite is an graenical poigon. Gas mask and pro-
tective clothing are neceseary for protectiont against L. The tactical
use of L. and the methods of projection are the same as those for H,
It renders food and water permanently unfit for use.

54, CHOKING GASES., Choking geses injure the respiratery
tract—nose, throat, and lungs, The principal choking casualty gases
are diphosgene, phosgene, chlorine, and chlorpictin,

4. Diphosgene (DP) has a toxicity about the same asz that of
phosgene, It couses watering of the eyas, as well ag coughing and
occagional vomiting,

k. Phosgene (CG) appears on projection s&s a whitish cloud,
changing to a colorless gas. The toxicity is over ten times that of
chlorine. In high ¢oncentrations, which ere often met in battle, one
or two breaths may be fatal in o few hours. Unbke chlorine, CG
produces but shght irritation of the sensory nerves in the upper air
passages, so the men exposed to this gas are likely to inhale it more
deeply than they would equivalent concentrations of chlarine of ather
goses. For this reuson, phosgetie is very ingidious in its action and
men gassed with it often have little or no warning symptoms until
too late to avoid serious poisoning. Its tactical use, action on metals,
foond, and water, ate the same as for chlorine,

¢. Chlorine (C1) is a greenish-yellow gaz with a pungent odor.
Physiologically, it acts as a lung irntant, The service gas mask iz
sufficient for protection. It iz used tactically as a casualty agent It
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causes violent coughing immediately and can be fatal en continued
exposure. It is used mlone and with other of this group in gas-cloud
attack from cylinders. It has a vigorous corrosive action on wet or
moist metals. Food and water contaminated with chlorine can be
made &t for use under the direction of a medical officer,

d. Chlorpicrin {PS) is a colorless oily liquid, changing slowly in
the open to a colorless gas. In addition to its lung injurant efiects,
PS is algo a strong tear gas, and has the additional udvantage of being
capable of penetrating gas mask canisters that are resistant to ordi-
nary acicd gases such as chlorine and phosgene. ‘The injurious effects
of PS also extend to the stomach and intestines, causing nausea,
vamiting, colic, and diarrhea. Bince these conditions are difficult to
combat in the field and often persist for weeks, even slight cases of
PS gassing frequently involve large casualty losses. ‘Tactically, it is
uwsed in heavy concentrations as a casualty agent and in lighter con-
centrations as a harassing agent. P8 is used with tear gas in artil-
fery and mortar shells and in airplane hombs and spravs, With
phosgene and chlorine, P8 is used from eylindera, Yt has slight action
opn metuls. Contamingted food and water may be rendered fit for
use under the direction of a medical officer.

33. BLOOD AND NERYE POISONS. These gases may produce
toxic effects very rapidly. The principal blood and nerve poisons
are hydrocyanic acid and cyanogen chloride,

a. Hydrocyanic acid (AC) forms a colorless gas upon relsase.
Its odor is similar to that of almonds, but is not always readily de-
tectad in the field. Its action w yery rapid. Its first action is stimuy-
lation of the respiratury systemn, causing deeper inhalation. Death
by paralysis of the respiratory system may occur in a few minutes.

h. Cyanogen chloride (CK) farms a colorless gas upon relesse
and has a sharp pungent odor. Its action {8 very rapid and produces
puralysis of the respiratary system, WUnlike AC, it first produces an
involuntary spasm of short duration of the upper respiratory tract.

36, HARASSING GASES, The harassing gases (irritants) are the
tear and vomiting gases. The principal ones are:

4 Chloracetophenone (CN), commonly known as tear gas, is
typical of the teur gases, It produces profuse weeping and requires
the use of a gas mask for protection. It has no permenently injurious
effect on the eyes. In higher concentrations, it frritates the skin,
producing a burning and itching sensation. CN is used alone in
grenades. It is used in benzene and carbon tetrachloride solution
alone {CNB) and in chloroform solution with chlorpicrin (CNS) in
artillery and mortar shells and from airplanes in bombe and sprays.
CN has slight action on metals. It imparts a disagreeable taste to
food and watcr,

1
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h. Brombenzylcyanide (BBC) is a tear gaz which produces a
burning sensution of the mucous membranes and severe irritation and
lacrimation of the eyes with acute pain in the forehead.

c. Adamsite (DM) typifies the vomiting gases. It iz a solid
which iz dispersed by burning-type munitions such as candles and
grenades, and appears as a yellow smoke with an odor resembling
coal smoke. Physiologically, it causes lacrimation, violent sneezing,
intense headache, nausen, and temporary physica) debility. For pro-
tection, the service gas mask, which is equipped with an efficient
smoke filter, is required. Tactically, it & used ns a haraszing gas.
DM hes a slight action on metal and renders food and water per-
manently unfit for use,

«i. Diphenylchlorarsine (DA) is a vomiting gaz which causes irri-
tution of the throat and lungs. This is followed by a headache, and
pains in the jaws and teeth. These symptoms are accompanied by
chest pains, nausea, and vomiting,

37. SCREENING SMOKES. Smokes are produced by the dis-
persion of particles in the atmosphere through the burning of solids
and the spraying of liquids, They are used to screen movements and
activity, to blanket the ehemy, to inactivate observers, to spot artil-
jery fire and bombing, and to disguize cloud gas,

a. Hexachlorethane-zine mixture (HC) can be used only from
burning-type ammunition, yuch ag grenades, candles, and base-ignition
und base-ejection smoke shell, No protection of materiel is required.
HC is harmful (toxic) to unmesked personnel who are exposed to
heavy concentrations for short periods or to light concentrations for
extended periods of time, but the service mask offers complete pro-
tection. Food and water are not spoiled by HC but acquire a dis-
agreeable odor,

bh. Sulfur trioxide-chlorsulfonic acid mixture (F8) is a liguid
which produces a dense white smoke when dispersed into a humid
atmosphere., It iz projected in shells, by girplane spray and from
portable cylinders. FS ligwid is very corrasive, and rubber gloves
should be worn  hendling it. No mask is necessary for the smoke,
which is harmless to personnel except in very heavy concentrations,
Ligquid FS renders food and water unfit for use; the smoke merely
imparts an unpleggant taste. Because of its corrosive nature, certain
restrictions ave in force on the use of FS (AR 750-10).

¢. Titanium tetrachloride (FM) is similar to F§ in appearance,
propertivs, und use.

d. White phosptiorus (WP} is a yellow, waxy substance which
ignites spontaneously and produces a dense white smolie. Its prin-
¢ipal use iy to produce smoke, although it is an incendiary and cas-
ualty agent as well WP is used only in explosive-type projectiles,

§1
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artillery end mortar shell, grenades, and airplane bombs. When the
projectile explodes, it scatters small pieces of phosphorus which ignite
spontanecusly upon contact with air. These particles continue to
burn even when embedded in the flesh. Phosphorus burns should be
kept under water or well packed with moist garth until the particles
are removed. Phosphorus smoke is unpleasant to breathe but harm-
less; the particles, however, will poison food and water,

58, INCENINARIES. Incendiaries are used to ignite combustible
materiais, but may alse injure persannel, Various types of incendiary
agents are used. An aluminum-barium nitrate mixture (F8), ther
mite (TH), or thermate (TH) are used in magnesiwum or steel con-
tainers,

4. Thermite is 2 mixture of aluminum and iron and this mixture,
upon ignition, produces molten iron

b, Thermate, a mixture of thermite with other substances (such
as barium nitrate) which accelerate the burning, ig used in incendiary
bombs and grenades.

«. Combustible oils and jelled gasoline are used in bombs and
flame throwers. Incendiary mixture (PT-1) is used in bombs.
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CHAPTER 2
CLASSES OF AMMUNITION

Section 1
SMAL L-ARMS AMMUNITION

59. (ENERAL.

a. Ammunition used in weupons whose bore is 0.60 mch or less
(rifles, carbines, pistols, revolvers, und machine guns) and in shotguns
is clagsed as small-arms ammunition,

b. Many types of cartridges are manufactured te the same pro-
file, Consequently, cartridges of the same caliber although of different
model may be very similar in appearance. Each type, and sametimes
each model, as in the case of some tracer cartridges, has & charac-
teristic colored bullet tip, Cartnidges may be identified as to type,
raodel, and caliber by marking on packing boxes and cartons

c. The colors used on bullet tips to identify the type of cartridge
are shown in figure 1 and described in paragraph 7 a {3),

60. CARTRINGES.

a. OCGeneral. A round of small-arms amtunition is known as a
cartridge. In genersl, it consists of a bullet, a propelling charge. a
primer, and a curtridge case, all assembled into a unit assembly (figs.
24, 25, and 26).

h.  Rullet. Bullets for gservice use have a metal core or slug
which is covered with a gilding metal, or gilding-matal-clad steel
jacket. In the case of caliber .45 bullets, copper-plated steel may be
used instead of gilding metal for the jacket. Ball and tracer bullets
have a lead alloy or commaon steel core or shag, whereas armor-piercing
bullets have a hardened steel alloy core. Bullets have a flat or tapered
base. A bullet having a tapered base {& said to be “boat-tailed.” A can-
nelure, or annular knurl, is rolled or cut into the jacket to provide a
recess into which the cartridge case is crimped (figs. 27, 28, 29,
and 30).

¢. Propelling charae. There ate two types of small-arms pro-
pellants -ganerally used, the single-base nitrocelhilose type and the
double-base type. The double-base type it a mixture of nitrocellulose
and nitroglycerin which burns more rapidly than the single-base type;
it is used in shotgun shells, some calibar .45 rounds, and carbine am-
munition. The weight of the charge and granulation of the powder
are in accordance with specification requirements for velecity and
pressure. ‘The charge is assembled lcosely in the cartridge case.
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Classes of Ammunitian

5 45 MAX

A — CAL. .30 CARBINE BALL CARTRIDGE, M]

P -—CAL. .45 BALL CARTRIDGE, M1911

G- CAL. 22 LONG RIFLE BALL CARTRIDGE

D — 12-GAGE SHOTGUN SHELL

E-— CAL. .30 BALL CARTRIDGE, M2

F-— CAL. .50 BALL CARTRIOGE, M2 NA BD 45078

Figure 25 — Types of Small-urms Ammonition
5%
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A - CAL. .30 CARBINE BALL CARTRIDGE, fidl
B-CAL 4% BALL CARTRIDGE. M 19| |

C-CAL 22 LONG RIFLE
O - |2GAGE SHOTGUN SHELL

BALL CARTRI[GE

ron

+

AL. .50 BALL CARTRIDGE, ka2
RA PD 89561A
-arms Ammonition — Cross Seer,

pm
~

E-CAL. .90 BALL CARTRIDGF, M2
[ .

Fig .8 28 —Types of Smgl!

67

-4

- 48

e O



Par. 60 M 9-1900

Classes of Ammunition

A - BASE, FILLER-GILDING METAL

B — COMPOSITION, IGNITER

£ — COMPOSITION, TRACLR

B — CORE-TUNGSTEM CHROME STEFL

T — JACKET GILDING METAL OR GILDING METAL CLAD STEEL
F ~POINT FILLER-LEAD “T" SHOT

G- SLUG.LEADR WITH ANTIMONY

H—BQDY PLUC-LEAD SHOT

| — INCERDIARY COMPOSITION

1 —STEEL BODY

CAL 30 BALL BULLET, M2

BLACK - APPROX. 571 b"--]

CAL. .30 AAMOR-PIERCING BULLET, M2
L — — |

RED - APPROX. 5510 —

CAL 30 TRACER BULLET, M|

ORANGE - APPROX, 5718

CAL. .30 TRACER SULLET, T10

BLUE - APPROX. 5/1 E\"E

A} T

At R e
CAL. 30 INCENDIARY BULLET. M]

RA PO 45N1C
Figure 27 .- Cuoliber .30 Bullets — Cross Secticn
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A— COMPOSITION. IGNITER G — POHNT £ ILLER-LEAD WITH ANTIMONY
B — COMPOSITION, SUB-IGMITER H- SLUG. LEAD WITH ANTIMONY
C — COMPOSITIDIN, TRACER | — JACKET-GILDING METAL CLAD STEEL
D — CORFSTEEL J— INCENDIARY MIXTURE
£ — CORE-TUNGSTEN CHROME STEEL K — STEEL HODY
F — JACKET GILDING METAL
c ) - RED - AFPROX. J/1&"
S . S
’00" o, ~
’0.‘.:}.\’::0“':. :(' F
’b’Q‘ "oAt;\.'*" ol
Q ” G - 'I .
CAL 50 TRACER ByLI.FI' M] . CORANGE - APPROX 716
AARGON - APPRGK. 7716
T8
w—
E'::'. "x"@' Q
= S .@.,. S
BLUE - APPROX. 1716"
H
K J
CAL. S0 INCENDIARY BULLET, MI
LlGHT BLUE APPROX. 7 a}ﬁ BLLIF - APPROX. T:32
INCENBIARY BLL
CAL, 50 INCE RY BULLET, M23 LA PD 59328A

Figure 28 — Colibar .50 Bullsts — Cross Section
L1
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d. Primer, The primer ¢onsists of a brass or gilding-metal cup
which contains & primer-composition pellet of sensitive explosive, a
paper disk, and a brass anvil. A blow fram the firing pin on the primer
cup compresses the primer composition between the cup and the
anvi), and ceuses the composition tu explode. The holes or vents in
the anvil allow the flame to pass through the primer vent 1 the car-
tridge case and ignite the propeilant.

¢. Cartridge case. The cartridge cass is made of drawn brass
or steel. It serves as a means whereby the other components—primer,
propelling charge, and bullet—are assembled into a unit, the cartridge.
Another of its functions is to expand and seal the chamber against the
escape of gases to the rear when the cartridge is fired. This action is
£nown as obturation. To make the cantridge waterproof and to keep
the propelling charge dry, the primer is scaled in the primer seat and
the bullet is sealed ip the neck of the cactridpe casze by & thin film of
lacquer ar varnish at the tiroe of manufacture. An extractor groove,
turmed in the head of the cartridge case, provides a means of removing
the cage from the chamber of the weapon,

61. TYPES. Small-arms cartridges are classified according to type
as follows:

Ball Dummy
Armor-piercing High-pressure test
Armor-pieccing-meendiary Gallery practice
Armor-piercing-incendiary- ’ Guard

tracer Subcaliber
Incendiary Cirenade
Tracer Shot
Blank Shotgun shells

62. BALL. This type of cartndge, intended {for use against per-
sonnet and light materiel targets, is the oldest service type. It is being
replaced for combat purposes, however, by artnor-piercing and other
types. The term “ball," although no longer accurately describing the
shupe of the modern bullet, has been continued in use to designate
that type of bullet and ammunition used for the same purposes as
ammunition of very early design, the bullet of which was actually a
ball (fhgs. 25 to 30). A special high grade of ball ammunition 1
manufactured each year for the National Matches of that year, The
{ollowing year it may be used in preliminary firing for such matches.
The second yesr, and thereafter, it is consicdlered as standard service
ammunition. The head of each vf these cartridges i3 ytemped “N.M."
and with the year of manufacture,

63. ARMOR.PIERCING. This type of cartridge is intended for
use against armorod aircraft and vehiles, concrete shelters, and sim-
ilar built-resisting targets. The bullet has & hardened steel allioy

core. In addition, it muay have a hase filler and a point filler of a
softer metal, such as gilding metal (figs. 27 and 28).

&
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A-SLUG-LEAD ALLOY

B —JACKET-GILDING METAL
C~JACKET-COPPER .PLATED STEEL
B —IGNITER

E—TRACER COMPOSITION

1] MG

GhrA e
CAL .45 TRACER BULLET, 730 RA FD 89330A

Figura 29 — Celiber .45 Buliets — Cross Saction

=64 ARMOR-PIERCINGJINCENDIARY. This type of cartridge is
used in caliber 30 sod caliber 50 weapons in Veu of using both
armor-piercing and incendiary cartridges.

G653, ARMOR-PIERCING.INCENIMARY-TRACER, This type of
cartridge combines the features of armor-piercing, of incendiary, and
of tracer cariridges and is intended 16 teplace these cartridges,

06, INCENDIARY. Thiz type of cartridge is similar to ball or
armor-piercing ammunition in outward appearance, It is used for
ingcendiary purposes againgt aivcraft. It conteins an ingendiury com-
position, as a central bullet core, which ignites on impact with the
target {Hgs. 27 and 28).

67, TRACLELR. This (ype of cartridge is intended for use with
vther types o show the gunner, by s trace, the path of the bullets,
thus assisting w correcting aim. It may ualso be used for incendiary
purposes. The tracer element congists of a pressed inflammable mate-
rial in the base of the hullet; this compusition i3 ignited by the pro-
pelling charge when the cartridge is fired (6gs, 27 through 30), For
wdentification. the nose of the bullet iz painted red, crange, or maroon,

68. DBLANK, This type of carteidge (hg. 31) s distimguished by
the absence of a bullet. It is used for simulated fre, training cavalry
mounts, end fring salutes. It is also used in machine guns equipped

L1
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A—SLUG-LEADR ALLOY

B —JACKET-GILDING METAL

C—1GMSTER

D - TRACER COMPOSITION

€. JACKET-GILDING METAL CLAD STEEL

- EIR— -‘

CAL, 30 CAREINE BALL BLILLEY, mi

™

i 1+104
- -RED-APPROX. 1 E*

s
l‘-.'lp

] A
CAL .30 CAREINE TRACER BULLET, Mig

RA PD B333ZA

Figure 30 — Carbins Coliber 30 Bullets —~ Cross Section

with blank-firing attachments in order ta cperate these weapons for
instructional purposes. EC blank powder is used to produce tha
ngise,

62, DUMMY. 'This type of cartridge (fig, 323 is used for practice
in loading weapuns, to detect flinching in firng weapons, and to sim-
ulate firing. The cartridge case of older otz of dummy ammunition
is tincoated. However, the present means of identification of dummy
cartridpes is by means of holes drilled through the side of the cuse
and by the cmpty primer hole. The curtridges are completely inert
but simulate service rounds in most details,

70. MIGH-PRERSLRE TEST. This type of edartridge (fig. 33) is
manufuctured for use in proof ficing of small arms,  Since the propel-
ling charge of this ammunition develops high pressures, these car-
triclges should never be used for aty other purpose. ‘When uszed for
the purpose intended, all personnel should be protected by adequate
cover, ‘This ammunition is distinguished rom olher types by the tin
coating of the cartridge case. In sume older lots, the word “TEST” ig
stamgped on the head of the case,

71, GALLERY PRACTIE. The present standard for gallery prac-
tice is the caliber 22 long rifle cartridge (figs. 25 and 26), a rim-fire
cartridge of commercial manuofacture, In the past a gallery practice
carlridge, caliber .30 M1919 was used, but any available lots of this
cartridge are rescrved for guard purposes,

L}
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E RO T S TR

CAL. A5
BLANK CAKTRIDGE, mM?

L 35 wax )

CAL. 50 PLANK CARTRIDGE, M1 (r40)

RA PD §9334A
Figure 31 — Blank Cariridges

72, GUARD. Guurd cartridges convisted of a low-velocity charge
and & round-nose lead bullet together with the cartridge case and
primer, The guard cartridge M1 was formerly known as the gallery
practice cartridge M1919 (par. 71).  As in the case of the gallery
practice curtridge, the use of the guard cartridge is being discon-
tinuext.

74 SUBCALIBER.

a.  This type of cartridge (fig. 34) is hred from subcaliber tubes
inserted in larger weapons, The subcaliber cartridge, caliber .30,
M1925 is fired from a “Krag” type of subcatiber tube in 3-inch sea-
coast guns,  This cartridge is identified by the extracting rim on the
head af the case instead of the usual groove.

h. Other cartridges, specifically the standard catiber .22, ealiber
.30, and caliber .50 ball cartridges, are fired from subcaliber tubes in
field, tank, and antitank weapons.
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S0 DUMKMY CARTRICOE, M2

30 CARHBINE DUmamy CARTRIDCE, M3
A0 DUMMY CARTRIDCE, M?

A5 DUMMY CARTRIDCE, mMio2]

RA PD B9344A

Figure 32 — Dummy Cartridges
&4




™ 9-1%00

Clagses of Ammunition

Par. 73

TIN COATED

. ,-._.-;\;..'-,g-_{.‘w,#;-ﬁ\-’.'{-’-ﬂ".‘-’\'ﬁ.' A A ‘. A

5.95 MAX.

1———TIN COATED —-—»-I

A CAL
B —CAL,
C—CAL
D—CAL.

50 HIGH-PRESSURE TEST CARTRIDOE, sl

TIN COATED

TiN COATED

30 CARBINE HIGH PRESSURE TEST CARTRIDCE, M18
3G HIGH-PRESSURE TEST CARTRIDGE, Ml
45 HICH-PRESSURF TEST CARTRIDGE, M!

RA 1D B9346A

Figure 33 — Migh-pressore Test Corhridges
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319" MAX. :1

RA PD 230784
Figure 34 — Culiber .30 Subcaliber Cartridge MT925

AUXILIARY GRENADE CARTRIDGE, M7
| emm— T

i - 1.68 —i

R LR Y R R P e

CAL. 30 RIFLE GRENADE CARTRIDGE, M3
RA PD 68313E

figure 35 — Grenade Cartridges

74. GRENADE. Grenade cartridges (fg. 35) are special blank
cartridpes for use in prupelling grensdes from Jaunchers attachad to
rifles or carbines, The rifle granade and carbine grenade cartridges
are distinguished by a rose-petal crimp at the mouth of the cese. The
auxiliaty grenade carwridge M7 which containg a propellent but no
primer is sometimes used in conjunction with the rifle or carbine
grenade cartridge to give additional runge,

75. SH(YL. Shot cartridges of caliber 45 (fig 36) are for use in
pistols for hunting small game. Instead of a solid bullet, they con-
tain No. 7% chilled shot, which is alzse used in shotgun shell loadings.
These cartridges are intended primorily for use by air force perzonnel
as an aid in obtaining food.

76. SNOTGUNSIELLS, Shotgun shells (shot shells) of appropri-
ate loade are procured commercially for use in 12-gage sporting-type
and riot-type shotguns (fig. 37).
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CAL 15 SHOT CARTRIPGE, mi5

RFD “ANENR

R e e A

CAL. .45 SHQI CASTRIDGE, mi2

RA PD 29562A
Figurn 38 — Caliber .45 Shot Curtridegas

77. GRADES,

1. Current grades of existing Jotz of small-arms ammunition are
established by the Chief of Ordnance inh accordance with acceptance
and surveillance tests, and are published in WD SB 9-AMM 4,
{Grade 3 indicates unserviceable ammaunition, which will not be issued
er used,

b. Small-arms ammunition which has been graded “Far Training
Use Only" will not be used in demonstrations or on training courses
requiring this ammunition to be fred over the heady of parbicipating
traops.

78, CARE AND PRECAUTIONS IN HANDLING.

a. Small-armis ammunition is comparatively safe to handle, How-
ever, care must be taken to prevent ammunition boxes from becoming
broken or damaged. Broken boxes must be repaired imtnediately,
and careful attention given to the transfer of all markings to the pew
vurts of the box. Metal liners should be air-tested and sealed if
equipment for this work is available,

I. Ammunition boxes will not be opened until the ammunitich
is required for use. Ammunition removed from airtight containers,
particularly in damp climates, may corrode and become unservice-
ablu.

. When cartridges are taken from their original packings for
loading into clips or machine gun belts, the clips or belts should be
tagged or marked so as to preserve the ammunition lot number,
thereby preventing the ammunition from falling into grade 3 through
loss of lot number {identity ).

d. Ammunition should be carefully protected from mud, sand,
dirt, and water. If it gets wet or dirty, it should be wiped off at once.
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ALL BRASS NQ. 00 BUCK 12-0A0E SHOYGUN SHELL, M19

l"— 2.3 APPROX, _”1

PAPER #00 BUCKSHAOT 12-CAGE SHOTCUN SHELL

PAPER 5 CHILLED SHOT AMD TRACER 12-CAGE SHOTGCUN SHELL

RA PD 230804

Flgure 37 — Shotgun Shells, 12-gage
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If light corrosion or verdigris forms on cartridges, it should be wiped
off. However, cartridges should not be polished mersly to make
them look brighter or better,

e. Ammunition should not be exposed to the direct rays of the
sun for any considerable length of time. This is likely to affect its
firing qualities.

f. The use of 0il or grease on cartridges is dangerous and s
prohibited,

g- Cartridges that are dented, have loose hullets, or are otherwise
defective should not be fired.

79, PRECALTIONS IN FIRING.

#. Because a misfire cannot immediglely be distinguished from
a hangfire, it is unsafe to open the bolt of a rifle for at least 10 to 15
seconds after & misfire occurs. When the rifle M1 fails to fire, it
should be recocked by means of the trigger guard and refired before
the bolt is opened When the rifle M1903 fails to fire, it should be
recocked by drawing back the cocking piece and should be refired
befare the bolt is opened. The rifle M1917 cannot be recocked with-
out opening the bolt; m case of misfire, wait a full minute before the
bolt i3 opened. When the caliber .30 carbine fails to fire, pull the
operating slide to the rear and release the operating rod. If the
operating slide goes fully home, aim and fire, To avoid mjury in
cage of hangfire, bold the hand sc that no part of the palm or wrist
can be gtruck by the aperating slide in its rapid rearward movement.

b. Before firing, be sure that the bore of the weapon is free of any
foreign matter such 88 cleaning patches, mud, sand, snow, etc, Firing
a weapon with any c¢bstruction in the bore will result in damage to
the weapon and may result in injury to the firer,

¢. No small-arms ammunition will be fired until it bas been

identified positively by ammunition lot number and grade, az pub-
lished in the latest revision of WD SB 9-AMM 4.

d. For precautions in firing blank ammunition, see TM 9-1990,

.  Any sgericua malfunction of ammunition must be reported
promptly to the otdnance officer under whose supetvision the ma-
terial is maintained and issued. As provided in AR 750-10, the
ordnance officer will report such malfunrtion to the Chief of Ord-
nance, It iz important, therefors, that all evidence be preserved
This includes the cartridge case, other cartridges from the same box,
the weapon concerned, and all recoverable pieces—in short, every-
thing that might determine the cause of the malfunction

30. PACKING AND MARKING.

#. Packing, Dependent on its intended use, small-arms am-
niunition is packed in link and web belts, clips, or cartons (figa. 38
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BOX WITH COVER
REMOVED SHOWING
WAXED CONTAINERS

&
WAXED CONTAINER OPENED o J
SHOWING CARTONS AND CONTENTS RA PD 644564

Fiqure 38 — Boxes Containing Corton-packed Ammunition
in Waxed Cantainers
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RESEALING
CONTAINER

8 TEAR.GFE _STRIP

RA PD 25074A

Fl;gure 39 — Boxes Containing Carton-pocked Ammunition
in Metal Cans
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CAL.

Figure 41 —

778121 O -48- 35

30 _LINKED

CAL. 50 LINKED
RA FD 151938

Patking Symbols on Small-arms Ammunition Boxes
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RA PD 6TTI0W

Figure 42 — Wire-bound Crate for Four Ammunition Boxes, Cal. .30, M1

Figure 43 — Ammunition Box, Cal, .30, MY (Steel)
)
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through 43). For exsmple, ammunition intended for use in the rifle
M1 is packed in 8-round clips. For a detailed description of paoking,
see ORD 11 SNL's of the T group,

. Marking.

(1) Small-arms packing boxes may be either stained brown with
marking in yellow, or unstained with marking in black. Markings
for shipment are covered in chapter 3, section 1V, and In TM 9-1940.

(2) Instead of the lot number, 1 repacked lot number may be
stenciled on packing boxes containing web belts and metallic link
belts; the serial number of the repacked lot number is preceded by
the letter “B” for belted ammurition, and “L” for linked cartridges.

(3) To provide a Further means of guickly identifying type of
paciking, stenciled figure silhouettes are used on boxes and crales
containing clipped, belted, and linked cartridges. These aymbols in-
dicate whether the ammumition is packed in rifle clips, web belts, or
linked belts. The silhouettes are vertical for caliber .30 cartridges,
and diagonal for caliber .50 cartridges (fig. 41). 'The absence of
stenciled figure silhouettes on boxes indicates carton-packed ammuni-
tion (figs. A8 and 39).

(4) The expendsable metal smmunition boxes are painted alive-
drab with marking in yellow (fhg 43).

Section H
GRENADES

81, CGENERAL DESCRIPTION.

a.  Dehnilion, Grenades are small explozive or chemical misgiles
intended for use against an enemy at relatively short ranges.

h. Baeie 1vpes. There are two basic types of grenades—thosn
intended to be thrown by hand (figs. 11 and 44) and those intended
to be projected from rifles or carbines equipped with suitable grenade
isunchers (figs. 12 and 45). By attaching a suitable adapter, some
of the hand grenades may alsa be fired from rilles and carbines {figs.
46 and 47). Hand grenades provide the soldier with an auxiliary
weapon, similar to a shell or bomb, to supplement hig basic weapons.
Rifle grenades are wvaluable not only for specialized use, such as
against tanks, but also for covering the ranges between the maximum
for hand grenades and the minimum for mortar shell. Special blank
cartridges (fig. 35), packed with the rifle grenades, must be used in
the weapon for projecting these grenades,

c. General types. Both hand and rifle grenades can be classified
into three general types, namely: explosive, chemical, and practice
or training.
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t1y Explosive grenades are used primarily for antipersonnel
{fragmentation or blast) or antitank effect. They may also be used
as demolition agents,

(2) Chemical grenades are used for casualty, herassing, incen-
diary, screening, and signaling purposes, Some of them may also be
used for traiming purposes and destruction,

{3) Practice and training grenadey are used in training troops
far combat,

i, Fuzing, Grenades thrown by hand are normally fitted with
a delay-action fuze. For explosive hand grenades and the chemical
MI15 (bursting type) WP smoke hand grenade, thizs delay is set for
approximately 4.5 seconds. Burning-type chemical hand grenades
use a fuze with a delay of approximately 2 seconds. Rifle grenades
are usually fitted with a base fuze that functions en impact.

82. EXPLOSIYE HAND GRENADLES,

n. Frugmeuntalion type. The Mk 2 is a typical frapmentation
hand grenade (fig. 11 and A, fig. 44). ‘This grenade is made of cast
iron varying in thickness from % to % imch. The body is lemon-
shaped, approximately 2% inches in diameter and 3%2 inches in
length without the fuze. It contains an explosive charge which, upon
detonation, breaks up the body of the grenade and.fuze and projects
the fragments outwards in all directions at high velocity. ‘The body
is grooved both horizontally and vertically. The fuze for this grenade
has a primer, a1 combustible time-delay train, and a detonator.  At-
tached to the fuze body iz a safety lever held in place against the
action of the striker spring by teans of a safety pin,  Just prior to
throwing, the safety pin iz removed, When the grenade is thrown,
the safety lever 13 pushed off by the striker, allowing the striker to
impact against the primer. The primer ignites the time-delay train
and, after 4 or 5 seconds, this delay train csuses the detonatar to
explode. This, in turm, causes the explosive filler in the grerfde to
detonate, thereby fragmenting the grenade. Fragments mey fly over
200 yards,

L. Offensive type. The offensive grenude (fig. 11 and C, fig. 44)
is intended to have an antipersonnel effect over a small area. It
contains more explosive than the fragmentation-type grenade, approx-
imately Y2 pound of preszed TINT, and, therefore, is more useful a3
a demolitioh agent. No fragmentation effect 18 obtained,

#3. CHEMICAL HAND GRENADES.

a.  Burning type. ‘The standard container for this type of pre-
nade (fig. 11 and D, fig. 44) is & cylindrical steel can 234 inches in
diameter and 434 inches high. The fuze for these grenades is similar
to the fure used in the Mk 2 fragmentation grenade, except that it

76
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GRENADE PARTS FUZE PARTS
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OFFENSIYE GRENADE

MK 3A2 UNFUZED CHEMICAL GRENADE
[ [} RA PD 89340A

Figure 44 — Hond Grenades — Cross Saction
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has a0 igniter instead «f a detonutor, and has a short delay time of
2 seconds. OGrenades of this wype bhave waterproof, adhesive-tape
covered, smoke emission holes it the top, siddes, ar bottom, These
grenades are described briefly as Follows:

{1} CN-IDM IRRITANT HWAND GRENADE. The products of com-
bustion of the Aler in this grenmade have a harwssing effect. Its
principal use is in the control of civil disturbances. ‘The burning time
is 20 to 60 seconds. The filler is a composition of tear gas, vomit
gas, and smokeless powder.

{23 CN TEAR HAND GRENADE. This grenade is identical with the
CN-DM grenade except that it bas a tear gas filler. Principal uses
are it control of civil disturbances, anid training in use of the gas
mask.

(3) HC sMoKE GrReENape.  This is an Army-Navy standard white
emoke grenade, used for signaling and screening purposes. The con-
tainer is standurd except that there are no emission holes in the side.
The burning time s 2 to 212 minutes,

(4) TH INCENDIARY GRENADE, This is an Army-Navy standard
munition for sefting hre to eterny materiel. The container is stand-
ard except that there are no emission holes in the side. Clamps of
steel strapping, which fit around the body of the grenade, may be
used to nail the grenade against an object to be burned. The filling
i thermate, which burns at approximately 4,330° F for 30 to 35
secondsy,

(5) CoLORED SMOKE GRENADE M16. Tivs grenade, used for
ground-air and ground-pround signaling purposes is made in the fol-
lowing colors: green, yellow, red, and violet. It is of standard con-
struction and burns for approximately 2 minutes,

(6) CoLorep 5MOKE GRENADE MI18. This grenade, available in
red, green, yellow, und violet, is also used for signaling purposes. The
containgr has emission holes i the top, and & wingle hole at the
bottomn., A tapered hole extends through the center of the grenade
from the bottom emission hole to the fuze. The starter mixture
lines the tapered cavity, The grenade produces a heavy smoke for
spproximately 1 minute, :

{7) RED SMOKE GRENADE AN-M3. This grenade is an Army-
Navy air forces official distress signal, It is the standard metal gre-
nade except that the fuze lever is shortened and the body is covered
with a metal jacket to which are attauched three meta! strips which
may be bent cut from the jacket to keep the grenade from sinking
into spow or soft ground. Burning time is 2 to 2% minutes.

b. Bursting type. There is only one standard chemical grenade
of this type and it 1= known as the WP smoke grenade M15, This
grenade bas & drawn-steel cylindrical body similar in size to the
burning-type chemical hand grenades, and is filled with white phos-
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phorus. The detonating fuze used in this grenade causes it to split
open and project burning particles of phosphorus over a radius of
about 15 yards. ‘This produces a dense white smoke screen and will
cause casualties by burning,

84. PRACTICE AND TRAINING HAND GRENADES. This type
of grenade (fig. 11 and B, fig. 44) is used in training. They may be
inert (training), or loaded with a charge of black powder contained
in a cloth tube (practice). In this case the charge is inserted into
the filling hole, which is closed with a cork.

85. EXPLOSIVE RIFLE GRENADES. Antitank type: A typical
antitank rifle grenade, the M9A1 (fig. 12) consists of a sheet-steel
body, cone, and ogive assembly to which is attached a simple base-
detonating fuze and a stabilizer and fin assembly. The head of the
grenade contains a 4-ounce cast-pentolite, shaped charge for blasting
holes in the target. At the same time detonation of the main charge
causes fragmentation of the body in a lateral direction. ‘The grenade
is intended primarily for use against armored vehicles. It has been
found to be most effective against enemy personnel when it is fired
at a high angle of elevation {45°). '

86. CHEMICAL RIFLE GRENADES.

a, Burning type. These grenades consist of a deep-drawn, thin-
walled stee! body with hemispherical ogive and body union assembly
to which is attached a simple base/fuze and a stabilizer and fin as-
sembly (B, fig. 30). This type of grenade is available with approxi-
mately 1034 ounces of HC white smoke or 61 ounces of standard
colored smoke fillings. Both HC and colored smoke grenades have
five sealed smoke emission holes in the body union. The colored
smoke grenades also have a smoke emission hole in the ogive. Both
of these types of chemical rifle grenades commence burning upon
impact, due to the action of the base initiating type of fuze. The
HC grenade is intended primarily for screening purposes and the
colored smoke grenades for signaling.

b. Bursting type. This grenade is the counterpart of the WP
smoke hand grenade M15. The WP smoke rifle grenade M19 (A,
fig. 45) has a stabilizer and fin assembly identical to that used in the
antitank grenade M9A1l. It contains approximately 8.5 ounces of
white phosphorus and is equipped with a burster actuated by a base-
detonating fuze. The spontanecusly combustible WP grenade is scat-
tered upon impact.

87. PRACTICE AND TRAINING RIFLE GRENADE. There is at
present only one standard practice rifle grenade, the M11A3 (fig. 12).
This grenade is used only in training and simulates the flight and
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Figure 46 — Fragmentation Grenade Projection Adapter M1
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Figure 47 — Chemiced Grenade Projection Aduptar M2

action of the AT grenade M9ALl. Being campletely inert, this gre-
nade is painted blaclk. For repeated use, it is issued with additional
replacement fins and ogives

88. GRENADE PROJECTION ADAPTERS.

a. The grenade projection adapter {fig. 46) aussembled 1o a frag-
meniation hand grenade Mk 2 permits this hand prenade to be uscd
as a vfle grenade.  After removal of the grenade safety pin before
firing, the safety lever is held in positan by the arming clip. Upon
firing the grepade (rom a launcher-equipped nifle or carbine, the arm-
ing clip frees itself frum the arming clip retainer, thereby releasing
the grenade safety lever and initiating the 5-second fuze. Grenade
cartridges wie¢ packed in each adapter packing box.

h. The chemicul grenade-projection adapter (fig. 47) is intended
for use with the chemical hand grenades. It consists of a stabilizer
tube, which haes a base plate and a three-pronged clip on one end and
on the ather end, s standard fin similar to that on the grenade MOAT,
and a metal setbeck band which fits around the grenade, over the
safety lever. Upon firing the grenade fraom a launcher-equipped rifle
or carbine, the setback band moves to the rear, thereby releasing the
grenade safety lever and initiating the 2-second fuze, Grenade car-
tridges are packed in each adapter cartridge packing box.
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89, CARE AND PRECAUTIONS IN HANDELING.

g. Caerr. Information concerning the care to he exercised in
handling prenades will be found in chapter 3 of this manual and
pertinent Field Manuals.

b. Precoutione. The following additional safety precautions for
handling anymunition will alse be observed:

(1} Since fragments may be projected over 200 yards, frapmen-
tation grenades will not be used in training without adequate cover.

(2) The safety pin will be removed just before throwing or
launching and at no other time,

(3) Occasionally, chemical prenades may flash. Hence, when
used in maneuvers, they will be so thrown as to function not less than
30 feet from personnel

{4) Duds will be disposed of in accordance with the provisions in
chapter 4.

{(5) Rifle grenades must never be launched with a cartridge ofher
than the special grenade cartridges provided for thaf purpose,

{6) The fuze furnished with the grenade Mk 2 i3 noiseless,
smokeless, and sparkless. Under ng eondition, therefore, will the
thrower consider the grenade a dud because no noise, smoke, or
sparks are observed upon release of the safety lever

90. IDENTIFICATION, High-explosive grenudes ure painted clive-
drab with yellow bands around the top of the grenade bady. Train-
ing hand grenades (inert) ure painted black; practice grenades con-
taining a simulated charge are painted blue. Practice rifle grena'des
are painted black with white stenciling. Chemical grenades are
painted blue-gray with identification band and marking in the ap-
gropriate color as indicated in chapter i, section II and in figures 11
and 12, ‘The stabilizer assemnbly of u)l nifle zrenades is painted
olive-drab.

91. TPACKING.

w, Grenadey are vsually packed us fuzed complete rounds, each
in an individual fiber container.

b. Fragmentation grenades are packed 15 or 25 containers per
wooden box.

¢. The offensive hand grenades are packed 50 peor wooden box
(fig. 48), and the training grerades are packed 24 per box,

d.  The stundard packing for nfle grenades s 10 contuinery per
box (fig. 49), with a supply of cartridges for launching from any
appropriate weapon. Jungle packing is waterproofed to withstand
hot humid climates,

¢. Grenade-projection adapters are packed 48 per box, with suff-
cient nurnber of various grenade cartridges and positioning clips.

[ L]
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Section I

MORTAR AMMUNITION

92, DESCRIPTION.

a. To obtain maximwmn accuracy and range, projectiles for
smooth-bore mortars ere stabilized by means of finy assembled to a
shaft which is secured to the base end of the projectile; when the hns
are omitted, the projectile tends to tumble and be erratic mn flight.

I.  Ingeneral, the ammunition bas an adjustable propelling charge,
consisting of a number of propetlent incrementy, vsually sealed in indi-
vidual cellophance bags, and an ignition cartridge. to permit firing vari-
nus ranges or zones of fire. The propellent increments are attached to
the fin shafl or within the fin blades; the ignition cartridge is inserted
in base end of the fin shaft.

c. 'The primer and ignition cartridge are separate glements. The
primer % screwed into the shaft after the ignition cartridge has been
inserted The assembly of the ignition cartridge and the propellent
increments make up the requirted propelling charge: or the ignition
cartridges alone may be used for very short renge in the 60-mm
mortar and with the hgbt-weight roend (M43A1) in the 81-mm
mortar.

il. Because the complete round (figs. 50 and 51} is loaded into
the mortar as « unit and provision is made for adjusting the propel-
ling charge, emmunition of this type comes within the classification
of semifixed ammunition.

93.  CLASSIFICATION.

. According Lo the purpose for which it is intended, mortar am-
munition is classified as high-explosive, smoke, illuminating, practics,
or training.

b,  High-cxplosive mortar shell are used for fragmentation or
demalition effect, according to the action of the fuze and design of
shell.

¢. Smoke shell contain chemical fillers

d. Tluminating shell are intended for signaling and illuminating
purpases,

. Practice shell may have a spotting charge or may be inert,

f. ‘Training projectiles are provided for training and practice.
They are inert and may be fired more than once. Several propelling
charges and fins are supplied for cach projectile. »

[
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Figure 50 — 80-mm Moriar Ammunition
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Figure 51 — 81-mm Martar Ammunition
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94, WMEFIIOD OF PROJECTION. The round is dropped nto the
mortar tuke and upon reaching the bottom of the mortar, the round's
primer impinges upon the fiving pin of the mortar, This tapact sets
off the ignition cartridge and propelling charge, and the gas producad
forces the round from the mortat (Ag 323 The hourrelet, ar gas-
check band, prevents practically all the pas from escaping past the
shell, and provides 2 hearing surface for the round in ats travel
through the hore, A bore-riding pin in the fuze of the shell prevents
the fuze from becoming @mrmed until after it leaves the bore of the
weapor,

45. PRECAUTIONS IN HANDLING,

a. Comyplete rounds, partictarly rounds with fuzes, will be han-
dled with care at all times, Explasive elements in fuzes and primers
are particularly sensitive to shicck and high temperature,

L. Do oot break the moisture-resistant seal on the fiber container
until ammunition is to be used.

r. The safety wire will he withdrawn from the fuze only just
before finng and at no other time. Be vertsin the bore-riding pin is
in place in the fuze at the time the shell is dropped in the mortar,

d. When loading muzzle-fcd mortars, the round is inserted into
the martar, cartridge wnd first. When the shell is released to wlide
down the barrel, the hands should be prompily removed from the
muzzle.

¢, Duds should not be bandled or moved., Because their fuzes
are armed, they should be desttoyed in place as described in
chapter 4 of thiz munaal

Y6, DPACKING AND MARKING.

. Packing. Except training ammunition, which may he requisi-
tioned by components, mortar ammunition in the smaller calibers is
packed as assembled camplete rounds. Each round iz packed in an
individual fiker contaiper, and then in suitable outer packing, In the
case of 60-mm and 81l-mm mortar ammunition, clover-leaf bundles,
wooden bouX, or melal containers have been in use, The metal con-
tainer (figs. 53 and 54} is now the standard packing for this ammuni-
tion, but s reserved for shipment to certain theaters,

b, Markipg. In addition to the painting which identifies the

"ammiunition as (¢ type, the following informetion is stenciled on the
projectiles:

Culiber and type of mortar

in which fired

Kind of filler

Mode! of shell

Ammunition lot number

”
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Section 1V
ARTILLERY AMMUNITION

97, ENERAL,

w, Complete round. The term “artillery ammunition” refers to
ammunition, except rockets, martar ammunition, ani shotgun shells,
used in weapons having a bore diameter of more than 0.60 inch. A
complete round of wrtillery smmunition comprises ail of the com-
ponents necessary to fite a weapon once and to caugse the projectile
te function at the desircd time and plece (blank and drill rounds
exvepted ), These camponents are, in general, the projectile, the fuze,
the propelling charge, and the primer.  Dependeat upon both the
tyvpe of propelling cherge and the mothod of Toading into the wespon,
complete rounds of artillery ammunition are known as fixed, semi-
fixed, or separate-loading (hg. 55).

b, Components of o complele rouml.

(1 ProJecriLE. The projectile iz ejected from a weapon hy
the gus pressure doeveloped Ly the burning propelling charge. Other
terms used in specific nomenclature of certain items in place of
“projectile” are “chell” and “shot,”

(2) Fuze. A fuze is 8 mechamcal device assembled o & pro-
1ectile 1o cause it to [unclion at the time and under the circumstances
desired.

(3) PrOPELLING CHRARGE. The propelling charge consists of a
charge of smokeless powder in 4 cartridge case, cloth bag, or both,

(4) Primer, A primer is used to initiate the ignition of a propel-
ling charge. 1t consists essentially of 4 small quantity of sensitive
explosive and a charge of black powder.

¢, Fixnd ammunitivn, Complete rounds in which the propelling
charge 1s fixed, that is, not adjustable, and which are loaded into a
weapan in one operation, are known es “fixed” ammunition. As
usually designed, the propelling charge is loose in g cartridge case
which iz crimped rigidly to the projectiie.  ‘The primer is fitted into
the bzse of the cartridge case. For certain calibers, rounds of fixed
ammunition are termed cartridgos

d. Semifixed ammunition. This type of round iy characterized
by the loose fit of the cariridge case over the projectile so that the
propelling charge may be accessible for adjustment for zone firing,
Like fixed amnmunition, 1t 15 loaded into the weapon in ane operation.
In the usual design of this type of ammunition, the propelling charge
is divided into sections, each consisting of propellent powder in a bag.
To adjust the propelling charge, the projectile is lifted from the car-
tridge case, the sections of increments not requited are removed, and

bt
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Figure 55 — Types of Complete Rounds of Artillery Ammounition
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the projectile is reassembled to the cartridpe case, As n fixed am-
tnunition, the priner iz assembled in the hase of the cartridge case.
The 105 howitzer HEAT round 5 a special type in that the
charge is fixed, that s, twet adjustable; the cartridge cese and projec-
tile are not crimped together in this instance because of the method
of packing.

e, Sepureicdoading ammunition.  Complete rounds in which
the separgle components—iuvzed projectile, propelling charge, and
primer—are leaded into the wespon soparately are knewn as “kep-
arate-lpading™ aramunition.  Although the propelling charge may be
in cne section, it usually divided into sections with each section
assernbled in a bag.  In the case of “scparated” amumunition {figs, 5
and 583, the propelling charge is contained in a cartridge case, but
the projectile cannot be fitted into the certridge case und is loaded
into the weapon separately,

34. CLASSIFICATION.

d.  Artillery ammunition is ciassified according to use as servive,
practice, blank, or (rll, It ig classified according 1o type of filler as
explosive, chemical, or inert.

. Service ammunition is fired for effect in combut. It may be
high-explosive, high-explosive-antitank, srmorpiercing or armor-
pletcing-capped (with or without explosive Rllerdy, low-sxplosive
{shrapnel}, chemical (gay or smoke), illuminating, or inect {canister ).

v,  Practice anmununition 1s provided for training in marksmanship,
The projectile used may be inert or may have a gpolting charze of
black powder.

¢«d. Blank ymmunition 1s provided in small and medium calibers
for szluting purposes and simulated fre. It has no projectile.

& Drill or demny ummunition is pravided for practice in loading
and handling (Yservice of the piece™). It is completely inert,

99.  IDENTIFICATION.

A T common with other (ypes, arlillery anmnunition iy wdentified
by painting and marking, Far the basic color scheme, see chapter 1,
section 11, The marking on the projectile (figs. 2, 3, 57, and 58)
mmcludes:

(1) Ammunition Idestbeation Code {AIC) symbol—on sepa-
rate-loading shell.

(2) Caliber and type of weupon i which fired (715 H* 155 G,
etc, ).

{3) Kind of filler ("TNT.” “WF SMOKE" ete.).

(4) Type and model of projectile (“SHELL, M&0,” “PROJ.
APC-T, MO1AL” ete.),

¥
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(5) Weight-zone marking (crosses on 75-mm shell and squares
on larger-caliber shell; squares on separate-loading shell have prick
punches in their centers) or weight in pounds.

(63 Ammunition lot number of filled projectile and in some cases
loader's initials

b. Similar information 15 marked on other components. Further
information is given in pertinent Technical Manuels and Field
Manuals.

¢, Markings are stenciled on cartridge cases of 75-mm, 76-tmm,
and 3-nch ammunition to indicate the type of propelling charge.
These markings are illustrated in figure 4 for 75-mm gun rounds

i, An exception to the basic color scheme is the case of 20-mm
ammunition; the high-explosive-incendiary projectile has a red body
and yellow ogive. Some target-practice projectiles of larger caliber
are painted black; when replacement or repainting is required, they
will be painted blue in accordance with basic color scheme.

1, PROJECTILES.

a, {eneral, With a few exceptions, artillery projectiles are of
the same general shape, that is, they have a cyhndrical body, solid
or hollow, and en ogival head. (Canister and base-ignition smoke

. shell have blunt heads) The projectiles vary in langth from 2 to

6 calibers, The principal characteristic differences are:

(1) Lacatign of fuzes—--point or base.

(2) Rading of gpgive—smaller for low-velocity, larger for high.
velocity projectiles.

(3) Rotating band—narrow for low-velocity, wide for high-
velosity projectiles.

(4) Base—tapered (“boat-tailed") or cylindrical (“square”)
base.

(3) Armor-piercing cap---used anly with armor-piercing projec-
tiles,

(6) Windshield (allistic cap or false ogive )—when required for
improved ballistics. _

(7) Filler—high explosive, gas, smoke, illuminant candle and
parachute assembly, or others,

b. Components,

(1} OgIvE aAND WINDSHIELD., The curved portion of the projec-
tile from the bourrelet to the point iy called the ogxive. The radius
of the ogive is sometimes exptessed in calibers, the caliber being the
diameter of the bere of the gun, The radius of the ogive influences
the flight of the projectile and in present designs generally varies
from € to 11 calibers. Since armor-piercing projectiles have & short

”
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A —WEIGHT ZOME MARKING
B — WEICHT TD MEAREST LB.
C — CALIBER AMND TYPE OF WEAPON
D — KIND OF FILLER

E - LOT NUMBER QF LOADED SHELL
F—AlC SYMBOL

G — TYPE AND sQDEL OF SHELL

ignss S
RS O gk

RA PD E5199B
Figure 57 — Marking of Separote-looding Shell — Ax Shipped
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Figure 58— Morking of Seporate-foading Sheil — As Shipped (Continued)
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Figura 5% — Typical High-explesive, High-axplosive-antitonk, and
Chemical Projectiles
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radius of ogive for purposes of penetration, a windshield, often called
a ballistic cap or false ogive, is placed over the armor-piercing head
to improve the ballistic quahties,

{2) BoURRELET. The hourrelet is the accurately machined sur-
tace, of slightly larger diameter than the body, which bears on the
lands af the bore of the weapon. It centers the projectile in its travel
through the bore. Generally, it is at the forward end of ihe body,
but it may extend from the opive to the boat-tailed base. Some
projectiles of large caliber have a front and rear bourrelst,

{2) Bopy. While applicable to the entire projectile, the term
“body™ i1s used to designate the cylindrical portion of the projectile
between the bourrelet and the rotating band. It is maerchined to a
smaller diameter (hon the bourrelet to reduce the surface in contact
with the lands of the hore. Only the bourrelet and rotating band
bear on the lands.

{4} RoTaming BaND, The rotating band is a cylindrical ring of
copper ot gilding metal, pressed into 4 knurled or roughened groove
near the base of the projectile, Tt affords a snug seat for the projec-
tile in the foreing cone of the weapon and ceniers the base in the
bore,  As the projectile moves forward, the suft rotating band is
engraved by the lands of the bore. Because of compression of the
band. excessive metal lows toward the rear. This flow of metal s
taken up by grooves cut in the rotating band, Since the rifling of
the weapon i1s helical, the engraving of the band imparts rotation to
the moving projectile.  The rotating band also prevents the escape
of the propellent gases forward of the projectile by completely filling
the grooves of the rifling.

(5} Tyee oF BASE, When the surface to the rear of the rotating
band i tapered or conical, it is known as “boat-tailed”; when cylin-
drical, the projectile is described as having a “squere base”

(6) Base pLUG  To facilitate manufacture, armor-piercing prao-
jectiles are closed at the base with a heavy steel plug. In the larger
calibers, the base plug adapter also provides a seat {or the base plug
andt fuze. In the smaller calibers, if an explosive charge is loaded in
the cavity af the projectile. the base plug is replaced by & base fuze.
If no explosive is present in the smaller caliber projectile, the base
plug contains the tracer element,

{7y Baseé cover. The 20-mm projectiles and projectiles of
75-mm or lurger caliber containing high explosive, are provided with
a base cover to prevent the hot gases of the propelling charge from
coming into contact with the explosive filler of the projectile through
joints or possible flaws in the metal of the base. The base cover
consists of a thin metel disc which may be calked, crimped, or welded
to the base of the shell. Smallcaliber and medium-caliber armor-
piercing projectiles with high-explosive filler and base fuzes are not
wrdinarily provided with base covers,
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{8) TrACER. For observation of fre, some projectiles are
eguipped with a tracer element in the hese ol the projectile.  In most
smaller-calibier antigireraft shell, the tracer is used to ignite the fller
and destroy the shell should 1t miss the target. Such a tracer is called
*shell-destroying (SD)."

¢, Types of prajecliles,

(13 Hwew-expLostive (HE) swxewr.  This projectile {fg. 393},
made af common forged steed, has comparatively thin walls and a
Isrge bursting charge of high explosive. It is used against personnel
and material targets, producing blast and/or mining effect and Irag-
toentation at the target. It may be fitted with either g time or impact
fuze, on & concrete-piercing fuze, according to type of action desired.

(23 HIGH-EXFLOSIVE-ANTITANK (HEAT) sHELL. This s a spe-
cial type of shell (fig. 59% containing a high-explosive charge for use
against armor plate.  Its effoct iy dependent upon the type and
shape of the charge. It has a conwal windshield which provides
stand-off for the charge, and a buse-detonating fure haviog nondelay
action.

{3) Cuenncal sHELL. There are three general types of chemi-
cal shell (fig. 59): DLurster, base-ejection (BE), and base-ignition
(BI).

{a) Burster. ‘The burster type iy samilar to high-explosive shell,
except {or the type of filler wnd the absence of a base cover. An
explosive charge, termed & burster, and lacated centrally in the shell,
is used to break the shell body and sid in dispersion of the chemical
filler.

(b} PBasewjection (BE) Busewjection shell which are set to
function in flight do not have a burster, but have an expelling charge
of black powder, adjacent to the time fuze, ‘This expeiling charge,
when ignited by the fuze, ignites the smoke mixture of the canisters,
strips the threads of the base plug, and forces the cunisters from the
bage of the shell

(cj PBase-ignition (BI} Base-ignition (base-emisgion) smoke
shell have no burster or expelling cherge. The smoke mixture 1s
ignited by the propelling charge through a hole in the buse of the
projectile.  Shell of early manufacture have a low-melting-point
fusible metal plgg in the base hole, while shell of later manufacture
have delay pellets of black powder. The action of the delay pellet
prevents disclosure of the pun position by the smoke.

(4) ILLUMINATING SHELL. These shell (hg. 60) contain & para-
chute and an illuminant assembly which are ejected by an expelling
vharge adjacent 1o the time fuze in a manner similar to base-gjection
smoke shell The illuminant suspended by the parachute burns,
lighting up a target area.
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(53 ARMOR-FIERCINC PROJECTILE (AP OorR APC).

(a) Armor-piercing prajoctiles (Rg. 81} are made af heat-treaged
high—arbon alluy stesl. The tenad is very hard for penetration of
armor and the body 5 tough to withstand the strains imposed by
impact and the twistng artioa of the projectile st angles of impact
oblique to normal A windshighl is gencrally secured to the armos-
plercing cap or the head of the projectile ta give improved ballistics,
A tracer may be preseat in the base plug or m the base end of the
fuxe,

(b Armor-piercing projectiies huving no high-explosive hler
may be solid wr may have a smal) cavity in the body. When the
cavity is Alled with explosive D, the projectiles are Hited with a basc-
detonating fuze having a delay action,

fe) The term “armor-piercing-capped” (APC) refers W e shot oe
# projectile with an wriwor-plercing cap for use especially in penctrat-
ing [uce-hardencd armor plate. The cap is of forged alloy steel, heat-
weatsdl to have a hard fuee and a relatively soit core. On impact,
the hardeuned face of the cap destroys the hardened surface of the
armor-plate, while the softer core of the ¢ap protects the hardencd
point of the projectile by distributing the impact stresses over a large
area of the head,

(6) HIGA-VELOCITY ARMOR-FIERCING $HOT {HVAP}. This shot
{Hig- 61) iz a high-velocity, light-weight projectile having s very hard
armor-piercing cove of tuppsten carbide, The tungsten carhide core,
a steel base contalning s tracer element, an sluminum body and nese
plug, and an aluminum windshield comprise the HVAP-T shot.

{7) CanisTER  Canister {fig. 01) consisting of a light metsl
case, illed with steel Lalls in & matrix, containg no explosives, It is
hred point-blank for effect against persannel. ‘The case breaks upon
lenving the muzzle of the cannon, and the balls scatter in the manner
of a shotgun chell

(B} SHrapmeL. Shrapnel are point-lured projectiles with a com-
bination time aud superquick fuze or a time fuze, An expelling
charge of Mluck powder is assemmbled in the base. A central flash tube
connects the fuze and base charpe, When the titne fuze has burned
ns predetcrmined fwne the muegazine charge fashes through the cen-
tral tube to ignile the base charge, This rosults in the gjection of the
steel diaphragm, balls, head, and fuze fram the case. The case i3 not
raptured, The balls are projected forward in the formm of a cone,
due to rotational velogity,

{9) TARGET PRACTICE.

fa} Cast-iron shot and sand-leaded shell of the same size, shape,
and weight as the service shell it simulates are provided for target
practice. Some maodels may have a small quantity of black powder
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tn serve as o spotting charge,

(b) Subcaliber ammunition consists of complete roundy of small
caliber or small-armsg cartnidges uséd in practice fring of larger-
caliber weapons, The subcaliber ammunition 35 fired from weapons
fiited either on top of or in the bore of the larger weapon, The use
of subcaliber guns and ammunition provides low-cost ammunition
for traming gun crews, syoids wear of the major weapon during
practice, and permits firing where range limitations exist.

{10) Dwxtce or pumMMYy. Inert projectiles and complele rounds
(fig. 62 for waining are knawn as drill or dummy armmunitiorn. They
are used for training and practice in handling shell and in "service of
the picee”

101. FLZES.

. CGeweral,  An artillery fuze (figs. 63 thraugh 66) is « mechan-
ical device used with a projectile to cause it 10 function at the time
and under the circumstances desired.

b.  {lasailication.

(1) Fuzes are clasgified according 1o position on the projectile
as “point” or “base” They are further classified as “time™ or “impact,”
or & combination of hoth, Time fures contain either g clockwork
mechanism or a gradusisd time element iu the form of a compressed
black-powder train which muay be set to a predetermined time prior
te frving. Impact fuzes function on impact with the target. If the
fuee is designed to function on impuct with a very lisht materiel
target, such as an airplane wing, it is called “supersensitive”  Impact
fuzes are further classified as roperquick, nondelay, or delay. Delay
on impect fuzes is usually 0.05, 0.15, or 0.025 seconds. These terms
are used in reference to the action at the instunt of impact, whereas
“time” refers to length of time from the instant of the tnng of the
weapotl to the instant of the functioning of the fuze.

(2) Selectivetype fuzes have time action or more then one
{ype of action, for example, superquick and delay, time and super-
quick {T&Q). Such fuzes can be adjusted in the field lur the type
of action desired. Time fuzes can he set 1o function at any desired
time of flight after fiving by turning a time ring,

.  Sulety features.

(1) Artillery fuzes contain safety devices which tend to prevent
functioning until after the fuze has been subjected to centrifugal
and set-back forces, afler the round to which it iy assembled is fired.

(2) Certain fuzes are considered to be “boresafe” A boresafe
{detonater-safe) fuze iz one in which the explesive train is so inter-
rupted 1hat prior to firing and while the projectile is still in the
bore of the gun, premature explosion of the shell is prevented should
any of the more sensitive elements, primer and/or detonator,
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Figure 63 — Fuzres for Fixed and Semifixed Ammunition
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Figure 84 — Fuzes for Separate-loading Ammunition
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RA PD 104830

Figure 65 ~ Booster M25 and Concrete-piercing Fuze M78

malfunctlion,

(3) Fuzes of the impact type ore armed by centrifugal or set-
back forve, or # combination of both, acting on parts of the Fuze
after the projectile leaves the muzele of the gun. The time element
of time fuzes is initiated at the instant of Aring by set-back {that is,
the effect of inertia}. To prevent accidental arming in handbing and
shipping. safety devices such as a safety wire or cotter pin may be
used. Such safety devices must he removed before firing.

RA PD 104831

Figura 66 — Rocket Fuze M81
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1oz, | ADAPTERS ANI} ROOSTERS,

a Adapters. In chemical shell and in many high-explosive shell
of large caliber, openings in the nose are considsrably larger than
required by the fuzes in order to facilitate the manufacture and load-
ing of the projectiles. For such shell, a suitably threaded metal
bushing, callal an adapter, is necessary to reduce the size of the
opening to conform to the threaded portion of the fuze, In chemical
shell, the adapter has an additional function, that of providing a gas-
tight seal for the chemival filler.

k. Baosters. The term “booster” is applied to the explosive ele-
ment in the bursting-charge explogive train which detonates the main
charge. The booster contoins safety devives to prevent premature
detanation of the rusin charge, The htooster charge may be incor-
porated within the fuze itsclf, It is wsually contained in a thin
mets! or plastic ¢asing which is assembled to and handled as a unit
with the fuze. It may be inserted in (he shell during loading.

c. Hursters. An auxiliory explosive element in burster-type
chemical shell, which opens the shell and disperses the chemical
agent, is called a “burster”” 1t consists of a burster charge, a container
for the charge, and a metal head. The burster as used is contained
in a burster casing in the shell

i, Adapterboosters.  In some cases, the booster has been com-
bined with the adapter, the two assemblies thereafter being handled
as a unit, Such combinations are known as adapter-boosters. Adapter-
boosters are not extensively used in preseni-day artillery shell

103. PROPELLING CHARGLS,

. lrencral,

{1) In general, propelling charges consist of a charge of a
propellant, with an igniter charge of Lluck powder, assembled in
& suitable carlridge casg, <loth beg, or both,

(23 PROPELLENT POWDER, Propellants are described in chap-
r 1, section IV,

(3) lcoNITER CHAxGE. In fixed and semifixed rounds, the igniter
charge of black powder is present in the artillery primer. In “sep-
arated” ammunition an auxilery igniter charge iy placed around the
primer or on the distance wadding to insure proper igaition of the
prapellant  In separate-luading rounds, the igniter charge is assem-
bled in an igriter bag sewed to the base end of the propelling charge
and in same cases also forming 4 core runming through the center
of the propelling churge bag  Cartridge-gniter pads are made of
closely woven silk to prevent the black powder from sifting through,
Cloth of current manufacture used for the igniter charge is dyed
ted to incicate the preseuce of the black-powder ignitee, ‘That of
earliwr manufacture (undyed) is marked "IGNITER."
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(4y TyrEs oF PROPELLING CHARGE. The type of propelling
chuarge depends upon the kind of asununition, that is: fixed, semi-
itxed, and separate-loading.

b Fired and semifixenl eluarges,

(t) CARTRIDGE CA&E. A vartridge case, muade of drawn brags
cr steel, sarves as the cuntainer for the propething charge in the cese
of hxed and semifixed artillery ammumticn. Its profile and size
conform to thal of the powder chamber of the weapon for which the
case is intended, The head of the rcasze s relatively thick and has a
flange or groove to penmit mechameal extraction. Rounds used in
autumatic guns have cartridge ceses with an extracting groove instead
of a Aange or rim. The cortridge case holds the primer, propelling
charge, and the projectile ao that the assembly can be inserted into
the wezpon in one operation, It alse provides {or obturation, that
ig, it expands under the pressure of the burning propellent gagey and
prevents the escape of gus to the rear,

(2) PROPELLING CHARGE IN FIXED AMMUNITION. The propelling
charge in a round of fixed ammunition is packed loosely in the cartridge
case. In some instances where the charge does not 611 the case
completely, a spacer or distance wadding, usually a cardboard disk
and cylinder, is inserted in the neck of the cartridge case, between
the powder charge and the base of the projectile.

(3) PROFELLING CHARGE IN SEMIFINED AMMUNITION. In semi-
fived artillery ammunition, the charge. divided into parts or incre-
ments for zone firing, 18 assernbled in several cloth bags. The fuil
charge with all increments’ in proper order, iy assembled in the
cartridge case, which is a {ree it over the end of the projectile.
Each increment iy numbeved, the base charge being mumbered %17
Thus, to arrange a propelling charge in proper order for firing charge
4, the increments would be arranged in the order 1, 2, 3, and 4, incre-
ment 4 being pluced uppermost.

e, “Sceparaled” smmunition propeliiug charge. This propel-
ling charge is cuntuined in & cartridge case, together with the primer.
The charge consists of propellent powder, loosely loaded in a brass
cartridge case which is closed by a-plug. It will be noted that this
amnmunition is considered to be separate-loading

d.  Scparate-loading charges (fig. 67),

(1) CarTRIDGE BAGS. Cartridge bapgs form e suitable and con-
venient means of containing the smokeless-powder chiarge in separate-
leading ammunition, Cotton cloth is the stapdard material for
cartridge bags.

(2) SINGLE-SECTION CHARGES. Separate-loading propelling charges
ure divided into single-section and wmultisection charges. In the
single-section charge, the propellent powder is contained in a single
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bag. tightly laced or wrapped to give the charge rigidity. ‘The igniting
and end igpiting charge is divided into three puets, each in its own bag,
two end peds, and a ¢ore which extends axially through the center of
the charge and connects the igniter pads sewed (o cach end. This
type af igniter is termed & "core igniter”

(3} MULTISECTION CHARGFS, Multisection charges permit the
gun crew to very the size of the propelling charge and facilitate
hundling the larger and heavier charges. Multisection charges s#re
suhdivided into “hase and increment,” “equel section.” and "unegual
section” types.

(&) Baso and increment, This tvpe of propelling charge copsists
of & base sectiun or charge and one or maore increments, The incre-
ments mzy be of equal or unegual weight,. Whereas the base section
is always fired, the increments may or may nat be hred. With some
types, one igniter pad iz attached to the Tase end of the base
section only, while other types huve a core-type igniter in the hase
section and sonletimes in one or more increments as well

(b) Equal section. In this type, the sections are equal in size
and weight, Il was formerly known as the “asliquot part”™ charge.
It is used in 14-inch gun ammunition and for other larger-caliber
wedpons,

(c) Urcqual sectiop. Jn the cose of certwin howitzers, the ¢harge
is made up in uncyual sections, In the case of guns, the charge may
be mede up of several equal sections and two ot mare unequal wec-
tions. This type permits firings at reduced velocities and provides
the maximum fexibility,

(4) Coror In cerlain coses two base and increment charges
ave provided far one howitzer—ane for inper, the other for outer
zones of fire. The cloth of the bags for the inmer rones iz dyed
green to distinguish that charge from the gther type which is assem-
bled in undyed (while} bags, Accordingly, these two types of
charges are called "green bag” and “white bag" charges (fig. 6).

{3) STACKED CHARGES, In order thal certain long propelling
charges will have more rigidity. the prains of powder are arranged or
stacked in uniform order and divectien. These charges, having the
grains with their long axis parallel 1o the longitudinal axis of the
charges, are seid to be “stacked.”

{6) FrasH REDDCERS.  Flash reducers are used with propelling
charges during night Bring. These devices greatly reduce the {lash
and thereby impede enemy observation of gun positions. The fash
reducer developed for the 155-mm guns (bg 68) consists of two
scarlet-dyed cotton strips which are linked together with silk strings.
Each strip contains three channels which are flled with chemicals,
Two outside channels of each strip vontain a mixture of &0 percent
potassium sulfate and 40 percent black powder. The center channel
conteins only black powder, When tied around the charge, the
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hpe e PO AU K 4. A

Figure 88 — Flosh Reducer for Propelling Charges for 155-mm Guns

strips er¢ opposite such other, Flash reducers are made to fit a
specific propelling charge. The use ot Bash reducery glightly increases
the muzzle velocity: therefore, the proper correction must e applied
when computing range deta during firing.

(7) Dunmv cCcHARGES, Dummy charges, simulating service
charges (fig. 62). are provided for use with drill projectites to train
personnel in “service of the piece,”

1. PRIMERS,

4, General. A primer is the component usedd to initiate the
comhustion of a propelling charge.  Actillery primers (fig. 69)
congist essentintly of a small quentity of sensitive explosive und a
churge af black powder, encased in & metal container. In the case
of fized and semifixed ammunition, the primer is forced into the
base of the cartridge case at time of manulacture. In the case of
separute-toading ammunition, the primer is inserted Ly hand into
the breechblock of the weapon.

L., Types. Based on the method of firing, artillery primers are
classified as percussion. electric, combination percussion-wvlectric, frie-
tion, and ignition,

¢. Pereunseion primer. Thus tvpe of primer. fired by a blow of
the firing pin, is generally used in all artillery ammunition except
that for harbor defense and railway artitlery., The primers used in
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D £
TYPICAL PRIMER FOR FIXED AND 3JEsIFIXED ROUMNDS F e
{55 RAIN MIEAD SHOWH]

COALED WITH

INSULATING
ENAMEL ELECTRIC PRIMER, M30

PRIMERS FOR SEPARATE-LOADING, ROUNDS

A- -FIRING PLUG H — CONICAL GAS CHECK P — SERRATED GAS

B — PRIMER CULP 1 —FIRING PLUG CHECK

C — PERCUSSION 1 — INSULATOR @ — FRICTION
ELEMENT CHARGE K —- PLUNGER COMPOSITION

D — FOLMING PAPER L —GUN COTTON R — CLOSING CLP

E — AMVIL M — CONTALT OR §— PRESSLD HLACK

F — [IWT1ER CHARGE IGNITION WIRE POWDER PELLETS
[PRIAER CHARGE] N.. METALLIC SEAY

Figure 69 — Primers — Sectioned
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cartridge cases contain sufficient black powder to ignite properly
the smokeless powder in the cartridge case. Those used with
separate-loading propelhng charges contain only enough black pow-
der to ignite the bleck-powder igniter charge attached to the pro-
pelling chaige,

d. Elewrrie primer, This type of primer iy fired by the heat gen-
erated when an electric current passes throwgh a resistance wire
embedded in dry guncotton. It is used only in harbar defense and
railway artillery, Although both the friction and electric primers
are very similar in appearance, the electric primer is distinggished
by black insulation around the contact wire and by a groove machined
arcund the head.

¢ Combinualion percussion-cleciric primer. This peimer is fired
either glectrically or by a blow of the firing pit. It is used only in
certain harbor defense and railway artillery,

f. Friction pritnce, This type of primer is fired by the heat gen-
erated when a serrated plug is pulled through an explosive COmposi-
tion sensitive to heat or friction. At the present time it is used
as a substitute for the electric primer in the event of failure of
electric power.

g Ignition primers. The ignition primer, although very similar
to the percussion type, differs in that it contains, in leu of the per-
cussion element, an inert cap with a hole in it. It is intended for
use in certain subcaliber ammunition fired by a service primer. The
flame from the service primer passes through the hole in the cap
of the ignition primer, thus igniting the black-powder charge in the
ignition primer,

105. BLANK AMMUNITION,

a. General, Blank ammunition is provided for cannon of caliber
up to and including 105-mm, for practice purposes, for maneuvers,
{or firing the morning and evening gun, and for saluting

b. Cemplete round. A complete round of blank ammunition (fig.
70} consistz of a cartridge case into which are fitted a percussion
vrimer, a charge of black powder, and s chipboard closing cup zealed
in the mount of the case, The cartridge cave is usually made by
trimming service cartridge cases to the proper length. The black-
powder charge in the letest design of blank ammunition consists of a
single or double pellet in place of the loose black powder (in bag)
formerly used. A hole, into which the primer extends, is left in the
center and the pellet is wrapped in cellophane.

1. POWDER TEMPERATURE INDICATORS, Powder tem-
perature indicators (fig. 71), used in antiaircraft batteries, enable
taking the powder temperatures for ammunition either at battery
or in storage at points of supply. They consist of a thermometer
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Figure 70 — Blank Ammunition — Single and Double Pallats
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stuck inta a powder charge in a service cartridge case which, n
turn, is packed in @ fiber container. The thermometer can be read
through plsstic lenses placed in the head of the assembly. They are
placed with the lot of ammunition so that the temperaturs may be
noted.  Since firing tables are based on the temperature of the
powder at 75°F at the time of fring, any deviation from thiz
temperature has to be considered in firing data computations,

107, CARE AND PRECAUTIONS IN HANDLING.

a. In additiop to the precautions prescribed in chapter 3, the
following will be cbserved:

(1) PROJECTILES. Projectiles should be inspected to ingure that
there is no exudation ¢f the contents, that the bourrelet and rotating
band are smooth arul free from sericus dents or burs, and that the
threads of the adapter are clean. Field artillery projectiles should
be clean and free from grease.

(2) PropeLLANTS. The propellants of fixed ammunition cannot
be readily inspected, but those for other ammunition should be noted
when preparing the charge. Make certain that oniy the proper
increments are removed from the adjustable complete charge, There
should be no leakage of contents from any of the cartridge bags
For separate-loading ammunition, the tag and igniter pad cover, if
present, must be remaved prior to loading the cherge inteo the weapon.

(3) Fuzes. The fuze should be carefully inspected to ascertain
that it is properly set, and that no unauthorized removal of party
has been made. No attempt will be made to disassemble fuzes or
rounds in the field without specific instructions from the Chief of
Ordnance, All zeparately-issued furzes should be tightened to the
projectile with a fuze wrench. With fixed and semifixed ammunition,
the packing stop must be removed from the projectile before firing
Time fuzes which have been set but not fired must be reset at
“sufe” before being replaced in their containers.

{4) PriMers, Because of the hygroscopic nature of primers,
their container cans should not be opened tifl necessary. Primers
should be inspected particulatly for signs of corrosion.

(5) CARTRIRGE CASES, Cartridge cases should be carefully
inspected for cracks or dents which may effect their functioning
or the functioning of the weapon, Badly corroded cartridge cases
will ipcrease the difficulty of extraction or may result in split or
ruptured cases. Cases with fauits which may result in a rupture
should not be used, Theit use may place a weapon out of action
for a considerable period of time while the ruptured case is being
removed. With semifixed ammunition, it is importent that the
mouths of cases not be deformed. IFf deformed, such a caye may
be difficult to load and, if loaded and fired, a serious blow-back
may result.
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438 MAK,

RA PD 104832

Figure 72 — Muial Contalner for Primers

1038. PACKING.

a. General. Artitlery ammunition and components, except sep-
arate-loading projectiles, are packed in meisture-resistant fiber con-
tainers which are boxed (figs, 73 and 74) or placed in metal con-
tainers or i sealed metal cans. Crates may be used for additignal
protection for certain cartridge-storage cages (metal containers for
propelling charges), projectiles having windshields, and dummy
projectiles, Some fuzes are now heing packed in hermetically sealed
cans and then in a wooden box (fig, 76). Separate-loading projec-
tiles are'shipped boxed, crated {fig. 75), or un¢rated. If uncrated, a
grommet is placed around the rotating band and an eyebolt-lifting
plug is screwed into the fuze hole (figs. 57 and 58).

b, Metal eontainers, Airtight ¢ylindrical metal containers, known
as cartridgestorage cases (fig. 8) are used to pack separate-loading
propelling charges. Similer metal containers (figs. 78, 79, 80, and
B1) are alsoc used 10 pack ohe artillery round, either with or without
a fiber container. The tetal container has 3 detachable screen-type
cap. To insure compact and tight packing, rubber felt and cork pads

TIGI2L O -438- 8 321
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Figure 75 — Typicol Wooden Packing Crate for
Ssparate-londing Projoctile
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are uged in the interior of the container to prevent sideward motion,
upper and lower guide rings are provided on the interior of the con-
taIner.

v. Metul cans. A sealed metal can (fig. 72) with metaf tear sirips

is uzed to pack seperate-loading a:'tillety prirners, These cans are
packed, in turn, in a woaden box.

d. Walerproof hags, Propelling charges may be packed in water-
proof bag it Aber containers (Ag 77).

Section V
BOMES

1w, GCENERAJL,

p. A bomb is a stream-lined contaimer of explusives or chemicals
intended for release from aireraft. It consists of a body containing
the charge and @ device to explode or scatter the charge at the
target. Aircraft torpedoes, submarine mines planied by saircraft,
rockets, pyrotechnics, and mertar bowbs, although similar in nature,
are not classified as bombs.

b, For reasons of safety, the components of a bomb are usually
stored and shipped separately, and must be assembled prior to use.
The components of bombs (fig, 82) differ {depending an {he par-
ticular type and model) but, in general, Vhey consist of;

{1} The unfuzed bomb body containing explosive, incendiary, or
chemical filler,

(23 The fuze, or fuzes,
{3) The fin assembly {assambled to smaller bambs as shipped).
{4} 'The arming wire aszembly.

¢. Bombs are installed in airplanes by mesns of suspension hugs.
Bombs of 100 pounds and more have the sugpension lugs on the
side of the body, arranged for harzontal suspension of the bomb.,
Saome smaller bombs have one Iug on the side and another on the
tail end, which permits the bomb to be installed either in a horizontal
or vertical bomb rack; others are strapped in clusters of several
bombs and suspended as a unit. Some AN bambs have three sus-
pengiontlugs, two on one side of the bomb hody and one on the
upposite side to provide for usg in hoth Army and Navy aircraft

d, The functioning af bombs depends primarily upon the action
of the fuze, which may be superquick, delzy, or time. ‘The terms
“superquick” (instantanecus) and “delay”™ refer to the action ot
the instant of fuze impact, whereas “time” refers 1o the time from
the release of the bomb to the instant of {unction.
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¢. Bomb fuzes, after assembly into the boambs, are prevented
frem arming of functioning during handling by means of an arming
wire which is normally remaved by the bamb’s relesss from the
wirplone. When it is necessary to remove the arming wire to unfuze
a bomb, instructions attached to the fuze should be followed closely.
Pravision 1s made for releasing the bomb “safe” from the airplane
without removing the arming wire from the fuze when il is desired
that the bomb should land witheut funciioning,

[. A general description of the several types of bombs is included
in the following paragraphs.

110. IDENTIFICATION. Bombs are painted in accordance with
the basic color scheme outlined in chapter 1, section II and illus-
trated in figures 9 and 10. Bombs are marked to indicate type,
weight, model, filler, lot number, and lvading plant and date loaded.
In addition, the AIC symbol iz stenciled on uncrated bombs.

111, CLASSIFTCATION, Becautse of the many uses for bomhbs
dropped from aircraft, there are many types and sizes of bombs,
ranging in weight from 2 to 4,000 pounds. In common with other
iypes of ammunition, bombs ere classified according to filler as
explosive, chemical, incendiary, pyrotechnic, and inert. Explosive
bombs are classified according to use ss general-purpese (GP)
{demolition), light case (LC), armor-piercing {AP), semi-armor-
piercing (SAP), fragmentation, and depth. Chemical bombs are
classified according to type af filler as gas or smoke. Inert hombs
are used for practice and drill,

112, EXPLOSIVE DOMBS.

a. These bombs ate intended for the destruction or demalition
of materiel targets. ‘The destructive effect is produced by the violence
of the detonation, “blast effect”; by projection of pieces of the case,
“fragrmentation”; and by displacement of earth and buildings, “min-
ing.”  An explosive train for bombs is illusteated in figure 83,

b Genereal-purpose, The general-purpose {GP) bomb (fig. 84)
meetz the requirements of most bomling missions. The various
madels range in weight from 100 to 2,000 pounds and the quantity
of explosive in this type averages 55 percent by weight General-
purpogses bomhs may bhe used for blast, fragmentation, or mining
effert. They use both nose and tail fuzes, Nose fuzes produce
more efficient surface effect, and tail fuzes produce more efficient
mining and penetration effect. Both fuzes are generally used, the
secondary fuze as insurance against malfunctioning, The metal case
is strong enough to withstand impact with ordinary materials when
relessed from high altitude, but it may fail on impact with heavy
armor or heavily reinforced concrete structures.
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v Light-case, The lightcase (LC) bomb (fig. 84) is similar in
appesrance to the general-purpose bombr hut has a thinner, jighter
case and vontaing a higher percentage of explosive filler by weight,
Since strength of case has been sacrificed, this hamb caonot be used
far penetration and must be fuzed to explode befure the case breaks
up oni impact. Approximately 75 percent of the tota) weight is
high-explosive fller.

A, Armae-pierving.  The armor-piercing {AP) bomb (g, 85
is used to pierce deck armor of battleships, heavy concrete structures.
and similar highly resistant targets. The nose of the AP bomb is
solid and sometimes is fiited with an srmor-pievcing cap (APC)
{fig. 85). These bombs are efective against heavy deck armor when
dropped from sufficient altitude to attain their rated velocity, They
contain & relatively small percentage (8 ta 18 percent) of explosive
filler and usze tail fuzes of the delay type.

e. Semi-armor-picreeing. The semi-armor-piercing (BAPY bomb
(Ag, 8%} is conventional in outline, resembling the cylindrical GP
Bomb, However, the SAP bomb hag a heavy case of steel which
is drawn into a {hickened nose and contains approximately 30 percent
by weilght of explosive filer. It may be used ggainst concrete pill
boxes or other targets of moderately high resistance,

i. Depth, The depth bomb (fig. 84) is a special lightcaze bomb
for use against submarines and surface craft. It avetages 70 percent
by weight of explosive. When detonated by a hydrostatic fuze, the
effect of this hamb does not depend upon hitting the target directly
but upon the shock of detonation of the explosive being transmitted
through the water, The hydrostatic fuze functions at a predetermined
depth rather than on impact, If it is desired to use these bombs
for demolition effect only, they may be equipped with nose fuzes
which function on impact. Fuzes may be of the nose or tail type
or installed in a cavity running transvetsely through the bomb body.

% Fragmentation lombs,

(13 Fragmeniztion bombs are for use against personnel and
light materiel targets. The effect is produced primarily by the
fragments of the bomb body projected at high veloeity. The blast
at the point of impact will cause additionsl damaye to nearhy objects.
Some fragmentation bombg have stabilizing fins, others, fur low-
altitude bombing, have paruchutes for retarding rate of fall (fig. B6).
The design of the bomb body s such as to produce the greatest
number of effective fregments. The Lody walls are of uniform
thickness und may be made up of coiled helix springs. Any frag-
ment huving 60 foot-pounds of energy will disable personnel. Most
types of fragmentation bombe are fitterd wirth a nose fuze only. The
weight of (he high explosive in these bombs is about 15 percent
by weight. Since the fragments are projected at approaimatsly
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Figure 88 — 4-pound Frugmentation Homb M83 (Butterlly Bomb)
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Figure 89 — Wefers in Place in Cluster Adapter

tight angles to the axis of the bomb, the most uniform distriboticn
and greatest destructive effects ocour when the bomb is vertical at
the instant of functioning.

(2) Fragmentation bombs stabilized by parachutes or fing are
ftted with impact-type instantaneous-action fuzes. The bomb ex-
plodes instantanecusly on impact, projecting a large number of
fragments at high velocity.

(3) Small fragmentation bombs are assembled in clusters {fig.
87) for more efficient use and for ease in handling and dropping.
Cluster adapters support the individual! bombs and, in turn, are
installed in siations for large-size bombs. The cluaster is dropped
from the airplene as a unit. The arming wire acts to release the
botmbs from the cluster, sither by mechanical means directly, by
arming & mechanical time fuze which opens a cluster after an interval,
or by finng a cartndge which causes the cluster ta open, Cluster
adapters have been designed for almost every type of fragmentation
bomb, m¢luding 1the butterfly bomb.

{(4) ‘The butterfly bomb (fig. 88) is equipped with a case aszem-
bly (butterfly wings) which is folded around it. When the cluster
18 ppened, by action of g time fuze, the wings unfold by spring action
and begin to rotate, retarding the fall of the bomb and arming its
fuze mechanically. The cluster for the butterfly bomb in wafers
iz shown in figure 89,

(5) Aircraft mines and depth charges are similar to aiceraft
bombs and contain high-explosive fillers (figs. 90, 91, and 92),

113, CHEMICAL BOMBES. Chemicel bombs (fig. 93} contain
chemical agents which produce a toxic or an irritating physiological
effect, or a screening smoke. They are known as gas or smoke,
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Figure 98 — Nose Fuze — Pin Arming Type (M108}
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RA PD 8935S
Figure 99 — Nose Fuxe — Vane Arming Type

depending upon the principal effect, The force necessary to open
the bomb bady and properly disperse the chemical agent is provided
by an explosive slement called a burster, which extends the Jength
of the bomth cavity. In general, the body serves only as a container
far (he chemical agent. Small chemical and incendiary bombs are
hexagonal in shape to allow better packing in clusters {figs. 94 end
25). Fuze action is superquick (instantanecus) to prevent the
waste of any of the charge by its being carried underground.

114, INCENDIARY BOMBS. Incendiary bombs contain jelled
gasolene, oil, phosphorus, thermate, or magnesium fillers.  Small
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incendiary bomhs {fg. 94% arc hexagonal in shape and may have a
steel case for an incendiary filler or a heavy magnesium alloy case
containing an igniting cherge; the case tself acts as the main
charge, §mall incendiary homhbs are arranged in a cluster (g, 95)
which falls from the plane as a unit and then comes apart, allow-
ing the bombs to erm und fall sepacately for coverage of an area
LaTet,

115, PYROTECHNIC AND TARGET-IDENTIFICATION
BOMDBS.
a.  Photoflash bombs contain pyrotechmic muterial, but hecuuse
of their explosive nature are cailled bombs (chap. 2, sec, VI

h, Certain skymarker, pathfinder, aircraft flares, and target-
identification bamtys praduce a pyrotechnic effect but resemble
bombs in appearance and use, The 100-pound red smoke target-
identification bomb MS4A1 fells from the aircraft for a length
of timme set on the bomb mechenical time fuze and then bursts in
the air, peoducing & large choud of red smoke. This cloud hangs
in the aeir {or 4 vensiderable period of time. The 250.pound target-
identification bombs M89, M90, and M98 (figs. 96 and 97 tllum-
inate and murk targets by the simultanecus ignition and tail ejoction
of ther pyrotechnic candlos at a height above pround determined
by the selected setting on the mechanical time fuze. These candles
fall to the ground snd continue to burn for their prescribed time.
Candles may be af the nondelay or exploding type.

116. PRACTICE BOMBS. Practice bombs (fig. 85) are provided
for training in marksmanship. They may be sand-loaded at point
of use and tmay contain o low-explosive spotting charge; for some
uses, such sy apeinst water targets, the spotting charge may be
amitted. These bombs simulate vorresponding service hombs of the
fragmentstion and demolition fypes

117. DRILL BOMBS, Completely inert bombs and components
are: provided for training of ground crews in assembling and handlbing
operations. They are the same size and shape as standard bombes.
D#ll bombs are made up from the metal parts of service bombs,
inett-londed when necessary.

118. FUZES,
a, General.

(1) A fuze is a mechanicul device designed to initiate a train
of fire vr u detenation under the circumstances desired. Fuzes are
classified according to pasition as nose, tail, and transverse, end accord-
ing to type of functioning us time, impact, and pressure. Time fuzes
function a predetermined number of seconds after release, Impact

T - 4R - WY 153
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fuzes tunction when the bomb strilkkes & resistant material, Pressure
fuzes function in response {o water pressure (hydrostatic) or air
pressure {concussion),  Impact fuzes are classified ss delay when
they have a definite time lag between impact and explosion of the
bomb, and as superguick (nose) or nondelay (tall) when there is
no delay. Delay in fuzes varies from a fraction of a second to many
hours and may be provided by 3 clockwork mechanism or a chemical
reaction.  Some dslay fuzes are equipped with an antihandling
device to function on an attempt to defure the bomb.

{2) Bomb fuzes are shipped in a “safe” coudition. They are
constructed so that they canngt function whan they are “safe” (un-
armad). Most fuzes are designed so that an arming wire may be
passed theovgh parts of the fuze, mechanically resteaining the firing
pin or keeping elements of the fuze mechanism cut of position unti!
they are moved into functioning position, generally by the rotation
of the arming vane. The erming vanes or gimilar arming mechanisms
are held in place by a safety cotter pin which is seplaced by the
arming wire upon leading of the bomb into an aircraft. Dropping
the bomb causes the arming wire to be withdrawn, which permits
the fuze to arm. Arming-intype fuzes may arm immediately on
withdrawal of the arming wire or may have an arming delay element,
timed by a clockwork mechanism or a powder train, which delays
arming until o hxed time has elapsed. In arming-vene-type fuzes,
the wane is rotated by the air stream as the bomb falls, a fixed
nwnber of turny being reguired to arm the Mze,

{3} DBomb fuzes are generally shipped separute from other bomb
components  In most cases in the assembly of fuzes to bombs, tools
are not used,

. Nuse luzes, Nose fuzes, in general, are held unarmed by the
presence of safety blocks between the striker and the fuze body,
thuws preventing the fiving pin fram being deiven into the primer.
Most nose fuzes have a primer, delay element, detonatar, and booster
assembled in the fuze body. The working purts of the fuze—except
the arming mechanisin and striker head—are protected by the bomnb
vase, thus avoicing the possibility of the fuze being crushed on
impact before it can function (figs, 98, 99, and 100).

v. Tail fures, Tail fuzes, in general, are held unarmed by an
arming stem screwed into the inertia-type firing pin. In these fuzes,
the booster is not assembled to the fuze hut to the adapter-booster
which is assembled to the bomb (fig. 101). For some fuzes, the
primer-detonator assembled thereto may be chaunged in the field for
other primer.detonators of other delay actions.

d. ydrostatic aml coneuspion fuzes. Hydrostatic fuzes (figs.
102 and 103) act under the influence of water pressure to explode
the bomb a predetermined depth below the surface of the water.
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Concussion fuzes act i response to the concussion wave from the
explosion. of the preceding bomb in a salvo. Both of these fuzes
function an the principle of a bellows or diaphragm working against
a spring of fixed strength. When the external pressure avercomes
the resistance of the spring, the firing pin is released and driven
agminst the primer by spring action,  In some fuzes, provision is made
for adjustinent by a mechanism controlling the compression of the
diaphragm spring,

119, PACKING AND MARKINC.

ua. Packing, Ingeneral, bombs are shipped unfuzed with the fuze
holes closed by metal shipping plugs. These plugs are not to he
removed except for inspection and for assembly of the complete
round. Large bombs arc shipped with two paper or metal shipping
bands which protect the suspension lugs. The fin assemblies of such
hombs are shipped separstely in metal ctates.  Smaller hombs are
shipped finned, in metal crotes. Small chemical and fragmentation
bombs are packed in wooden hoxes. Fuzes are packed in iadividua)
sealed containery and wooden hoxes (higs. 104 and 105),

h. Mauarking.

(1) Wherever appropriate, the color scheme used for painting
the bombs (chap. 1, sec. IT) is used on the packing boxes or ¢rates.
Al nformation for identificution end directions for shipping are
marked on containers for bombs and components, awcl on the bomb
bodies when no comtaincr is used,

{2) A list of all scparate components required for the complete
round 19 sometimes stenciled on the shipping conlainer in which
these components are ordinarily packed. Usually, bowewver, these
_components are stored separately and the word “WITHOUT” is
stenciled above the list of components on the shipping ¢omainer, If
the separate components are packed with their respective bomb or
fin assembly for shipmoent, the word “WITHOUT” 15 obliteratec,

Section VI
PYROTECHNICS

120, GENERAI. Military pyrotechnics (fig. 106} are freworks
which produce a brilliant light for illumination, or smokes and lights
for signaling. in military operations.

121, CLASSIFICATION.
a. According to use, pyrolechnics are classified as’

(1) AIRCRAFT TyPeES. Originally designed for use frem or by
sircraft.
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(2) GrouNp TYPsS, For use on the ground.

b. According to purpose they are classified as:

(1) ILLumunants., Flares for illumination for a specific length
of time, and photoflash bomhy for an instantaneous flash for night
photography.

(2) SioNaLs. Lights or smokes of various colers for transmis-
sion of messages.

c. Any of the above types when provided with a parachute is
designated as a parachute tvpe.

122. PYROTECHNIC COMPOSITIONS.

a. Pyrotechnic ¢ompositions are a mixtore of c¢hemicals which
produce illumination.

k. Pyraotechnics generally function by means of an igniter train
similar to the explosive train. In general, it is initiated by a primer
mixture and intensified hy a “first fire compound” which properly
ignites the luminous candle.

¢. Standard pyrotechnic compositions, in genecal, consist of com-
pounds to provide oxygen for burhing, such as perchlorates and
nitrates; powdered aluminum or magnesium for fuel; salts of sedium,
barium, copper, or strontium for color; and materials such as asphalt
and paraffin for binding and waterproofing.

123, ¥ISIBILITY OF PYROTECHNIC SH-NALS,
s#. The principal factors coontrolhing the effectiveness of pyro-
technics are design, position and atmospheric conditions,

(1) Factors of design include candlepower, color, and degree of
separation of the parts of a composite signal.

(2) Factors of position include haight at which the flare or
signal functions; distance of observer from signal; distance of flare
frotn objective to be lluminated; background; and relative position
of flare, objective, and chserver.

(3} Aunospheric conditions include clarity of atmosphere; time
(duy ar night); presence of haze, fog, dust, raip, or snow; and the
color and brightness of the sky.

h. Tables of visibility, distinguishability, and distance are pub-
Jished in TM 9-1981.

124, FLARES.

a. Flares are used 1o provide illumination for reconnaissance,
observation, bombatdment, landing, and practice firing of antair-
craft guns. While the details of flarea vary with their purpose, all
have certain commeon characteristics {figs. 107, 108, and 109):
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PLASTIC HEAR
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RA PD £4447

Figura T0% — Parachute Aircraft Flare M24]

{1} Production of a white or yellowish light of high intensity
ranging from 60,000 candlepower for 1 minute to 1,000,000 candle-
power for 3 minutes or longer,

{2y  Parachute support, to retard their speed ol fall, thus pro-
viding efficient illumination for observation,

(3) Delayed ignition, to assure their reaching a specified altitude
hefare ignition.  Ignition is usually controlled by the opening of the
parachute by means of a wire attached to the parachute cable or
shack absorber, this wive pulling ignition wires through the igniting
composition. The flame thus produced is thep carried by quick-
maltch to the primer, first-fire charge, and the illuminant composition
of the candles.

b. Flares for use below 2 plane, such as thoze intended for bom-
bardment purposes, are provided with shades to shield the hom-
bardiers from the glare.

c. Flares that are to be released frain launching tubes ot racks
are equipped with a hangwire assembly which is attached to the
arming pawl of the tube or rack. The Rares may be released “armed”
ar “safe.,” When the fiare is releazed “armed,” the hangwire remains
attached to the plane and pulls out the parachute or stabilizing
sleeve, A scction of soft metal tear wire enables the flare to break
free. If released “safe)” it will not function in the air but may igmte
on impact. This possibility must be ket in mind in releasing flares
safe over friendly territory.

d. ‘The fiare provided as a target for both day and night practice

firing of antiaircraft guns, is towed by a plane at the end of a steel
cable, See figure 110,

125, PHOTOFLASH BOMBS, This ammunition item (fig. 111),
called “bomb” becauvse of its explogive nature, provides a brilliant
light of short duration for night photography. A photoflash bomb
which iz dropped safe, or whose fuze Iails to function, may detonate
on impact, The flash from photoflash bombs, even at distances pre-
scribed as safe from bomb fragments, is injurious to the eye because
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-:'I/{;ENTIFICAT IGN TOF - RED BAND
SIGNAL, AIRCRAFT, SINGLE - STAR, AN-Mi3
/—-YELLGW BAND

c/, YELLOW GREEN BAND
- IDENTIFICATION TOF
SIGNAL, AIRCRAFT, DOUBLE- STAR, AN-M4Z

NOTE:—COLOR OF BAMDS AND IDENTIFICATION TOPS TO CORRESPOND
WITH COLOR OF SIGHAL J5EE TABLE)

COLOR OF BANDS AND

SIGNAL IDENTIFICATION TGPS
AIRCRAFT, DOUBLE - STAR, AN.M37 RED - RED
AIRCRAFT. DOUBLE - STAR, AN.M38 YELLOW - YELLOW
AIRCRAFT, DOUBLE - STAR. AN-M39 GREEN - GREEN
AIRCRAFT, DOUBLE ~ STAR, AN-M4D RED - YELLOW
AIRCKAFT. DOUBLE - STAR, AN-Md] RED . GREEN
AIRCRAFT, DOUBLE - STAR, AN-M44 YELLOW
ANRCRAFY. DOUBLE - STAR, AN-M45 GREEN

RA PD 7210

Figure T13 — Aircroft Signuls (Cartridge Yypa}
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Figure 115 — Slick Marker AN-M59

of its brilliant Aash. "The photoflash bomb M46 produces a flash
which reaches an intemsity of 500 to 700 million eandlapower for
approximately 0,62 second and functions from § to 90 seconds, de-
pending on setting of its mechanical time fuze.

126. AIRCRAFT SIGNALS.

#. These signals are fired from pyrotechmic discharpes which are
described in TM 9-290. The signals are provided for signaling from
aircraft to other nircraft or to ground units, They may also be fired
on the ground. ‘Thete are two types of aircrsaft sighals:

(1) The nmless type, assembled in an aluminum or plastic-steel
barrel. The barrel iz in the shape of a cylindrical cup which is
grooved near the base or closed end. The primer is pressed into the
center of the base. A press fit identification top (closing top) is
cemented in the opposite end. (See fig. 112.)

(2) The cartridge type, assembled in a cylindricel shell to which
a metal or plastic head, containing the primer, is crimped. The op-
pasite end is closed with a cardboard wad or press fit metal disc
which is colored and marked to indicate type of signal In appear-
ance, it resembles a large shotgun shell (fig. 113).
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Figure 116 — Parachute Trip Flare M4

127. DRIFT SIGNALS. Drift signals are provided as an aid to
navigation over water by providing a stationary reference point for
determination of drift of the airpiane.” ‘Fhe signals are released from
the plang by hand and drop to the water, being stabilized in fall by
fins. There are signals for daytime use and others for uge et night.
Day drift signals contain 4 metallic powder in 8 streamlined peper
shell which breaks on impact with the water allowing the powder to
form a slick on the surface for use as a reference point, Drift signals
(fig. 114) for use st night contain a pyrotechnic peliet or candle
which is ignited by the fuze on impact with water. The signal will
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RA PO 104039

Figurs 120 — Packing Box for Ground Elares

float, nose down, in the water znd emit smoke and flame from a hole
in the tail for as long sz 17 minutes, serving as a reference point fot
air navigation at night,

128, SLICK MARKEN. This item (fig. 115) is used to produce a
persistent slick for reference points on the water. It contains a
fluorescent dye in a paper compoeition case which shatters upon im-
pact with the water and forms a slick which may be visible for 10
miles at 3,000 feet altitude.

129. SMOKEGRENADES. Both white and colored smoke grenades
may be used for signaling. ({See chapter 2, yection IL)
130. GROLND TYPE FLARES.

a.  Airport flares are used on the ground te provide illumination
for airplane landings at emergency fields or in case of power failure
at airports.
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b. Trip flares ure primacly used to give warning of enemy
marauders or infiltrating hastile troops,  Secondary use of the trip
flare is for illumination of such troops or for signaling. They are
similar to boohy trups in that they are left in the path of an ad-
vancing enemy und depend upon some action of the ehemy for
initiation. One wmodel resembles s bounding antipersonnel mins
(fig. 116), since it propels a shelt contalning a parachute-supported
candle into the air 300 to 530 feet high where the candle is ignited
and expelled from the shell case,  Another resembles g hand grenade
in size and shape (fig. 117) with the addition of a bracket for attach-
ment t¢ & tree or post and a trigger mechanism for firing.  Unlike
hand grenades, the fuze bas no delay element.

131, TLLUMINATING SHELLS. These pyrotechnic items are pro-
vided for illumination by ground troops of abjectives beyond the range
af other flares. They are fired frum mortars or artillery cannon and
contain a flare candle, parachute and time fuze. (See chapter 2, sec-
tions IIT and IV.)

132. GROLND SIGNALS,

a. Btandard ground signals {fig. 118) are launched by means of
grenade launchers M1, M7, and M8 attached to caliber .30 rifles or
carbines. These signals consist of the signal assembly and the stahi-
lizer fin assembly. The signals may be green, amber, red, or white in
color and may be of the parachute type or five-star cluster Lype. A
new series of ground signals produces red, orange, greem, violet, or
yellow smoke,

b, The high-burst-ranging signal M27 (fig. 119) is fired (vom the
graund signal launcher M141; the high-burst-ranging signal M27A1B1
{fig. 119) is fired from stundard gretade launchers similar to standard
ground signals, This signal simulates the high bursi of actillery shell
for ranging practice. It rises to an altitude of approximately §50 feet
when fired from the ground launcher M1Al and approximately 700
feet when fired from the grenade iauncher. The burst is eccompanied
by a flash, a puff of gray smolee, and a noisg which can be heard for
a distance of at least 2,000 yards.

133, DISTRESS SIGNAL. This signal is {or use at sea It is
sssembled in an all metal body and is not adversely affected by
prolonged exposure to water vapor. The distress signal M75 haz a
self-contalned projector and the signals M13 are for use with the
pyTotechnic projector M10,

134. FLASH AND S50UND SIGNAL, The flagh snd sound signal
MT4 is intended primarily for control vmpires to simulate air burst
of artillery five for training troops. It is fired from the pyrotechnic

177



™ 9-1900

134

Par.

Classes of Amrmunition

¥Ii¥gH0! ad vH

NS yvis aminod 03¥-03d
TIVIIONY G4 STIIHLS AT CAL—F ZUON

A,

OO

R

e



T™ §-1900 fars. 134136

Classes of Amimunition

RA PD 104842
Figura 123 — Packing Box for Ground Signols

pistal M8 or the hand pyrotechnic projector M9, In appearance it is
similar to the cartridge type aircraft signals, At an elevation of 45
degrees, the height of burst of the signal is sbaut 100 feet

135. REDFUSEE. The 20-minute red fusee M72 is similar to com-
mercial type fusees. It consists of a cylindrica! paper tube Glled with
red flare composition and a sharp nall protruding through the waoden
bottom plug. A match head imbedded in the top of the flare com-
position may be ignited with a striking composition block.

136, IDENTIFICATION, In addition to the standard markings and
painting (chap. 1, sec. I1), vaneties of one type of signal carry, as a
means of identification among themselves, markings as follows:

a. Aircraft signals are distinguished by the color and embossing
on the identification top (outer wad), and by bands in the color of
the signal produced.

7%
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138. PACKING, Due consideration is given in packing of pyra-
technics to preveut contect with moisture. Pyrotechnics are packed
in metal-lined or unlined, nailed or wirechound wooden boxes, Those
in upnlined boxes are placed in inner cantmners consisting of sealed
cortrugated board cartons, cylindrical fiber containers, or metal con-
tainers. The cartons are dipped in parsffin to protect the contents
from moisture. See Agures 120, 121, 132 and 123,

$ection ¥l
ROCKETS

139. GENERAL. A rocket is a projectile which is propelled by the
reaction, or recoil, from discharging a jet of gas 10 the rear at high
velouity. The gas is produced by the burning of a propelling charge
within the rocket itself. A military rocket consists of & head, or shell,
and a motor, The head contains the explosive or chemical charge
and a fuze; 1t is similar in function to an arullery shell or 8 bhomb,
‘The molor consists of 4 tube ¢losed at one end and constricted near
the gther to form a nozzle; it contains the propelling charge and
an igniter. Fins may be sttached to the molor to stabilize the rocket in
flight, The principal advantages of rocket ammunition are that it
imparts little or no recoil to the weapon and does nol require a rifled
barrel. A further advantage lies in that the forces of setback are
spread over a long penod of acceleration rather then concentrated in
a short time as in a gun. Consequently rocket propulsion can be
used for light case missiles of high capacity with fuzes of more fragite
constnuction,  The disedveniages are, that protection is required
against the blast of hot gas from the tail of the rocket, and that rocket
dispersion is preater than that of shell of similar caliber. The weapon
esedl 1 firing the rocket is designated a leuncher since it serves anly
to give the rocket its initial direction and does not project the rocket
as @ gun ar maortay,

140, CLASSIFECATION.

a. Rockets are classified according to the filler of the rocket head
as explosive, chemical, practice, or target (figs, 16 and 124 through
131,

L. DExplosive rockets. Explogive rockets contain a high-explosive
filler and .are further classified ag:

(1) HicH-EXrLOSIVE (HE), which has a relatively lurge charge
of explosive for blast, fragmentation, o mining effect at the target.

{2) HIGH-EXPLOSIVE, ANTITANK (HEAT), which containg a spe-
cial shaped explosive charge particularly effective against armor.

(3) DemMoLITioN, which has an excepiionally thin case and a cor-
respondingly large charge of high explosive.

181
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b, Some ground signals are distinguished by the color and em-
bossing on the fin, athers by the ¢nlor and embossing on the identifica-
tion top.

e. For information of those installing fares MBA1 and M24 in
aircraft, the word “FRONT™ is stencilell on the front of the case and
the location of suspension bandy is indicated by black bands painted
on the chbse.

il Ower-age and substitute composition flures assigned to training
will have a blue band approximately 2 inches wide pumted around
the body immediately below the label. These flares may also be
stenciled “FOR TRAINING USE ONLY™.

137. CARF. HANDLING, AND PRESERVATION. Pyrotechaics
contain material of an intrinsically hazardous nature. In general, the
same regulations epply o pyrotechnics as for other types of am-
munition, covered in chapter 3, sections L and IL  In addition, the
fallowing will be observed:

a. Pyrotechnics are protected from moisture by maistureproof her-
metically scaled containers, When containers show signs of dampness
or moisture, they will be opened and if there is evidence of moisture
on the pyrotechnics, they will be destroyed by authorized and experi-
enced persopnel, As pyrotechnics are very hyproscopic, they should
not be removed from standard packings any sconet than necessary
prior to use.

b. Besides the hazardous pyrotechric compositions, pyrotechnics
contain sensitive clemems, such as tuzes, friction compositiony, and
primers, Disassembly of pyrotechnics or components is prohibited
Boxes containing signals which are discharged by percussion primers
should be placed flat with the 1op of the box up., Protective or salety
devices should not be removed until just btefore use. Care should
e teken to avoid damage to fiber cases and parachute pull-out cords.
Pyrotechnics, especiatly projected types which are seriously dented
or deformed will not be used, as a fdamaged barrel or case might cause
a round to become lodgud in the bore of the projector. It should be
kept in mind that photoflash powder is as huzardous as black powder.

¢. Storage of pyrotechnics is described in chapter 2,

d, The incendiary effect of pyrotechnic material should be kept
in mind in using such material in the vicinity of dry Lrush and grass.

e. Pyrotechnic material i poisonnug to men and animals if taken
suternally,

{. During maneuvers uver terrain, other than military reservations,
the location of Jud flares and photoflash bombs will Le observed and
reported.  The duds will be sought out and destroyed, as soon as Dos-
sible, as mmstructed in chapter 4,
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Figure 125 — 2.38-inch Smoke Rockets

¢. Chemical rockets, Chemical rockets contain fillers of chem-
ical agents which ave classified as:

(1) Gas, which produces a casunity or hersgsing effect on per-
sonnel,
(2) 8mMoKE, which produces a cloud of smoke for screening of
signaling.
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Figure 127 — 4.5-inch Rockets
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RA PP 50472
Figure 129 — 7.2-inch HE Rocket T37 — Assembiad

d. Practlee rockets. Practice rocket shells are loaded with inert
material to the weight of the ¢orresponding service rocket. The fuze
may be inert or may contain a spotting charge. The motor for the
practice rocket is the same as that of the corresponding service round

v. Target rockets. Target rockets are supplied to furnish fast
moving flying tarpets for automatic AA gun practice,

141. IDENTIFICATION. Rockets, in common with other types of
ammunition, are identified by the standard nomenclature and lot
number of the item. Such identification is marked on all containers
and, unless the rtem is too small, on the ammunition itself. The basic
color schetne for pamnting and marking on the ammunition is given in
chapter 1, section 11 and illustrated in Hgure 16,

142, COMPONENTS.

a. For flexibility of supply, a complete round, as issued, may
contain alternative components, only one of which may be used. The
complete round may be issued as g single assembled item or as sepa-
rate companents to be assembled in the field.

b. Hend. The head of the rocket consists of 1he loaded rocket
shell, and the fuze. It is usually assembled to the forward and of the
motor, but in some models, the shell may extend into the motor to
use the motor tube as an additional source of fragments. It carries
the explozive or chemical charge to the target It may have thin walls
to increase its capacity of explosive for blast effect, it may have thick
walls to penetrate armor hefore exploding or it may have walls of
medium thickness to provide a maximum number of effective frag-
ments. A fuze 1s attached to the motor to function it at the time and
under the circumstances desired.
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RA PD 50473A
Figure 130 — 7.2-inch HE Rocket Y37 — Components

kA PD 58544

Figure 731 — 7.2-inch Chemicol Rocket T21

c. Motor.

(1) Generar, The racket motor is assembled to the rear of the
head. It consists of & hollow tube which is closed at the forward end
and bag a nozzle in the form of a venturi tube at the rear. The motor
contains the propelling charge and the igniter. Fins for stabilizing the
Right of the rocket are attached 1o the outside of the motor at the
rear end, except on spin-stabilized rockets. Spin-stabilized rockets
have sevkral venturi tubes concentrically located about and all in-
clined to the longitudinal axis of the rocket i the same direction so
as to produce spin when the gases are emitted through them,

(23 IeNITER The igniter consists of a primer and a charge of
hlack powder assembled within the motor. ‘The primer is fired by
the beat generated in & wire by electric current. The primer ignites
the black powder which in turn ignites the propelling charge,
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Figure 133 — Packing Box for 2.36.inch HE, AT, and Practice Racksts

144. PRECAUTICNS.

a. In addition to the general precautions in chapter 3, the precau-

tions in the following paragraphs will be observed.

k. Rockets should be protected against sources of high tempera-

ture such as exposure 16 the direct rays of the sun. Those rockets
which are known to have been exposed to higher temperatures than
the limits indicated on the packing will not be wed, They will be
placed in segregated storage umtil they can be destroyed,

¢.  When rockets are involved in a fire, their range is not limited

compared to service ranges, as is the case with other types of am-
munition. ‘This fact should be kept in mind 0 storing rockets. ‘They
should, if practicable, be kept in barricaded storage.
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d,  Chemical rockets stored for one year will be inspected 100%
for corrosion and leakage,

e. If apy change is made in an item, such as altering the propelling
charge for a different temiperaturs range, the item will be marked to
mdicate the change, ¥ the item is repacked, the packings will be
markel likewise,

{. Care should be exercised to avoid denting motor tubes and
bending the fins. Rockets witl seriously dented tubes will not be
fired because such denting increases the louding density which may
cause dangerous pressures on fring. Damaged fing will cause erratic
flight.

& Rockets should nol be fired at temperatures outside the limits
specified.

h. Care should be exercised in Bring through a screen of brush

or trees, Inpact with a twig or branch may deflect the rocket or cause
it to detonate.

i. In meking connections for electrically fired rockets, care should
be exercised to insure that all copnections are good and that uninsu-
lated sectiong of the Oring circuit are protected against short circuit.

jo ‘The blast aren to the rear is specified for each type of rocket.
Personne] and materie]l must not be permitted in this area after a
launcher is prepared for firing until the rocket has been fired or the
launcher unioaded. If practicalle, combustible material should be
removed from this area.

k. Ammunition, including rockets for immediate use, will not be
stored within 100 yards behind the firing point. Nor will any am-
meunition be permitted within 10 yards to the side of the firing point
wnless it has the same protection from blast as iz specified for per-
sonnel.

145, PACKING AND SHIPTING. Small rockets are packed as
assembled comgplete rounds in eyliadrical sealed fiber containers which
in twn are packed in a wooden box. Medium caliber rockets are
packed, unfuzed, in sealed fiber containers which are packed in clover
leaf bundles or wooden boxes. Large caliber rocket headg and
motors axe packed separately, Point fuzes are packed in sesled indi-
vidoal containers which, in turn, are packed inh wooden boxes. Base
fuzes are assembled to the rocket shell, ns issued, See figures 132
through 135 and ORD 11 SNL 5.9,

146. SUBCALIBER ROCKETS. Ay s the case with subcaliber
rounds for artillery weapons, subcaliber rockets are used for large
caliber rocket launchers

19%
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Sectien VIII
LAND MINES

147. GENERAL. All types of land mines consist of a high-explosive
charge which is detonated by & mechanical or chemical device
(known as the fuze) when actuated by vehicle or personnel. An
explosive-containing adapter, koown as en activator, is used with
some mines §o that standard Engineer Corps firing devices may be
installed for secondary initiation, such as antilifting devices,

148. CLASSIFICATION. Land mines are classified according to
use as antitank or antipersormel and also, as service, practice, or
dummy.

149. METALLIC ANTITANK MINES.

a. Purpose. Antitank mines are intended ta immohilize and
destroy tracked or wheeled vehiclex Details of congtruction and
performance of individual mines are covered in TM 9-1940 and
performatice and methods of handling are covered in FM 5-31, Land
Mines and Booby Traps. .

b.  Antitank mines—older models. The antitank mines M1A1
and M4 are cylindrical steel cases, approximately 3%2 inches high
and 8% inches in diameter, filled with about 5% pounds of high
explosive. A fuze, issued separate from the mine body, i9 inserted
in the fuze well and held in place by a spider. Pressure of approxi-
mately 500 pounds upon the spider by a vehicle will cause function-
ing of the fuze which detonates the explosive charge of the mine. A
safety fork assembled between the striker head of the fuze and the
fuze body prevents accidentsl initiation of the fuze during handling.
This safety fork must be removed to arm the fuze. The complete
round, mine and fuze, weighs approximalely 10L2 pounds,

¢. Lightantitank mine. A lightweight, flat, quart-sized mine (fig.
138) filled with about 3 pounds of high explosive, usually tetrytol,
is intended for antitank use but it mey easily be converted for anti-
personnel use. It can be detonated by u force of approximately
190 pounds on the pressure plate. A “U” shaped pressure plate fits
over the top of the mine and covers the fuze. A flexible wire rope
screwed in one end of the mine serves a8 a carrving strap. Upon
removal of the strap, the threaded well may be used for the insertion
of a secondary fuze. ‘The mine is rectangular in shape, approxi-
mately 7 inches long by 4%2 mnches wide by 2% inches high and
weighs about 4 pounds, A number of firing devices may be used to
guard against tampering with, or removal of, this mine. The same
chemical fuze used in the heavy antitenk mine is also used in this
mine,

15
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Figure 136 — Light Antitank Mine M7

(. Heavy antitank mine. The heavy antitank mine is & high-
explosive type intended primarily for use against tanks (figs. 137
and 138). It has a base diameter of 13 inches and a maximum
height of 3% inches and is loaded with approximately 12 pounds of
TNT. 'This mine resembles the German Tellermine in appearance.
The complete assembly weighs approximately 20 pounds. The carry-
ing handle ts attached to the bottorn of the mine, Permanently
assembled to the mine body ia a round pressure plate 7% inches in
diameter containing a teversible plug which covers the fuze well
The pressure plate is supported internally by circular (Belleville)
springs, The chemical fuze used in this mine is also used ih the
light antitank mine. A force of approximately 300 pounds on the
pressure plate is required 10 cause the fuze to function. This mine
is not affectad by stones, dirt, or magisture,

150. NONMETALLIC ANTITANK MINES,

&, Purposc. This type mine was developed as & counter measure
agamet rmetallic mine detectors,

h., Nommetallic antitank mine. This mine consists of honmetallic
components both in body and fuze. It is approximately 5% inches
high and 10 inches in diameter {fig. 139). Approximate weight of
complete assembly 19 15 pounds. This mine is provided with =
chemical-type fuze. An activation well ig provided in the base of
the mine so that firing devices may be inserted, including an anti-
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Figure 137 — Heovy Antitank Mine Mé

lifting device for exploding the mune upon pick-up. There is no
spider on the nonmetallic mine as pressure on any part of the top
of the mine body will ¢cause the fuze to function. A force of approxi-
mately 300 pounds on the pressure plate is required to cause the
fuze to function.

151, ANTITANK PRACTICE MINES.

a. Metallic antitank practice mine. The practice metallic mine
M1 has a base diameter of approximately 834 ifiches and & maxi-
mum height of 444 inches It is similar to the high-explosive mine
but upon activatian releases anly a puff of white smoke. Bome lots
of this mine have the filling plug in the top of the mine. The com-
plete round consists of three compotents; an empty mine
body (which has five l-inch holes equally spaced around the side),
the spicder, and the fure. Practice fuzezs have the striker head
painted red. The mine has the same weight and functions in the
same manner as the high-explosive mine and is used for training.
It is chesp to manufacture and is not dangerpus. ‘The MIBI1 s &
practice tnetallic mine and resembles the service mine except that
the filling hole iz in the bottom of the ming body and that all parts
are manufactured by. stamping. It is approximately 8% inches in
diameter and 34 inches high. ‘This mine 15 sand-filled to weight
hefore it 18 jssued for use in practice.
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Figurs 139 — Nonmetallic Antitank Mine MS

b. Nonmetollic antitank practice mine. The practice nom-
metallic mine is identical with the nonmetallic service mine except
that it ig Rlled with inert material instead of high explosive and is
marked in white. This practice mine has the same weight and fune-
tions in the sarne manner as the service mine. The practice fuze
resembles the service fuze in external appearance, except for the
marking. After the Fuze is injtiated there is a delay of 2 to 3 sec-
onds. Then a cloud of smoke is produced und a charge is projected
several feet into the air where it explodes with a flash and & loud
report,

152, PACKING AND MARKING OF ANTITANK MINES.

a.  Metallic mines M1A1 and M4 are packed in wooden boxes,
each of which contains bve mines and fve fuzes, The box iz made

1%8
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Figure 140 — Metal Crute M153, Containing One Heavy Aniftank
Mine Mé&, With Fuze and Achivator

ugp with a set of plywood separators, As shipped, the fuzes are placed
in a compartment, which occupies one section at the end of the box;
the five mines, with spiders nested to the bottoms of the mines, are
packed in the other five compartments. Total weight of box includ-
ing mines and fuzes is 70% pounds. The nonmetallic mines are
packed in the same manner, but with four mines and four fuzes in
a box. Each fure is packed in a hermetically sealed container, the
fuzes being placed in a section in the center of the box, Total weight
of box including mines and fuzes is approtimately 88%%: pounds. The
heavy mine iz packed individually m a metal crate (hg. 140), the
fuze and the activator, each in a hermetically sealed can, being placed
in corners of the crate. Some mines are packed without the activa-
tor. ‘Total weight is 30 pounds. The light mine is packed in a
metal box containing eight mines, eight fuzes, eight carrying handles,
and eight cloth bags, Total weight is 56 pounds. In this metal box,
there are six compartments, the two outer compartments holding
four fuzes each, pach fuze in a sealed container with four of the fuzes
in a carten. Each of the four central compartments contains two
mines. The ¢arrying handles and cloth baga are laid on top of the
vantents of the bax.
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Figure 141 — Antipersanne! Mine M2A4, With MSAT Fuze
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b, ‘The boxes containing praclice mines are painted with & blue
band arcund the center of ¢ech box and blue cleats o the ends of
each box. Wooden boxes of high-explosive mincs are stained light
brown with marking 1o yellow, or, more recently, unstained with
marking in black, Metal boxes a.e peinted olive drab,

134, ANTIPERSONNLEL MINES,

a. Purpose. Isyued antipersonnei mines are standardized mecha-
nisms intended {or effect against porsonnel.

h. “Boumnding” antipersounel mine, Thizs mine, when func-
tionad, throws 8 projectile upward to a height of 4 to § feet. It has
an efective radivs of about 30 feet The complete assembly weighs
approximately 5 pounds. ‘The mine has the appearance of a smeil
mortar with an attached firing device {fiz. 141). The projectile s
thrown inte the air by the buming of small propelling charge of
black powder in the base of the mine. The mine is painted olive
drab on which the markings are in hlack; the base is painted yellow,

¢, Castdiron fragmengelion mine. This type of antipersonnel
mine resembles a brick (fig. 1423, It 5 approximately 53 inches
high and 3% imches square. There¢ are three threaded wells in the
mine body, one in each of twa sides and one in the end, to ac¢com-
modate standard Corps of Engineers firing devices (fuzes). A
relatively heavy charge of TNT and thick walls produce fragments-
tion and blast effect. When used above the ground, the bursting
radius of this mine is greater than that of the bounding type mine.
It is panted olive drab with markings in black,

d. Practice aulipersonnel mine, The practice antipersannel
mine (fig. 143} simulates the “bounding” type autipersonnel mine.
The metal parts sre the same as those used for the service mine,
except for the projectile which is made of cardboard and the jgniter
which containg o delay element to provide for a delayed functioning
of the mine four seconds after functioning of the fuze. The projec-
tile contains a spotting charge assembly which resembles a shotgun
shell with a delay element in place of the primet. In order that the
mine may be used several times, the [bllowing replacement parts are
lssued:

Primer and igniter ssgembly.
Cap (cover).
. Projectile.
Spotting charge.
Propelling charge.
e. Packing snd marking. The “hounding” antipersonnel mine is

packed complete with a firing device and a spoo! of steel wire in &
corrugated paper jacket. Ten such contsiners are packed into a

WeI1AL Q- 40 N 201
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wooden box, which is stained light brown with merking in yellow, or,
more recently, unstained with marking n tlack., The cast-iron frag-
mentation antipersonnel mine is packed in a wooden box contalning
6 mines, 6 fuzes in individuasl containers, and 6 sponls of wire
The practice antipersonnel mine is packed 2 mipe bodies and 2 fuzes,
with 20 sets of replacement parts, per wooden box. The box has
markings in black, & blue center band and blue vertical end cleats.

Section IX
DEMOLITION MATERIALS

154. GENERAL. Demolition materials include explosive equip-
ment intended for destruction of obstacles (by bangalore tarpedoes),
fortifications (by shaped charges ), special equipment {by destructors},
and general material (by demalition blocks). Most demolition
charges may be fired electrically hy eleciric blasting caps <r nonelec-
trically with safety fuse atid nonelectric blasting cap or delay detonu-
tors. For detailed informalion, see FM 5-25 and TM 9-1944},

155. BANGALORE TORPEDMES. The bangalore torpede M1AL
(fig. 144) is a tube or pipe filled with high explosive. ‘The steel tube or
pipe is 5 feet in length and 234 inches in diameter, and is grooved and
capped at each end. The tube iz filled with amatol, with about 4
inches of TNT at each end. The weight of the explosive charge is
about 9 pounds. The torpedo may be used as an explosive charge for
other demolition purposes. The bangalore torpedo M1IA1L is packed
10 per kit or box which also contains 10 connecting sleeves and 1 nose
sleeve.

156, DESTRUCTORS.
a.  Leneral.

(1} Destroctors are high-explosive chearges fired electrically or by
the action of a fuze.

(2) Destructors are for use in certain equipment to be destroyed
when the materiel is abandoncd ar when there is danger of its falling
into enemy hands. In general destructors are mtended for destruce
tion of the vital parts of the materiel by means of unt explosion which
is confined within the housing. Destructors may be removed from
material during normal maintanance repair,

b. Destrurtor AN-M1. This destructor (Hg, 145) is a small explo-
sive container which fits a threuded aedapter in certain radio equip-
ment. The head end has a screwdriver slot and is threaded for screw.
ing 1o the adapter, At the opposite end 18 a gilding-metal case which
1s separated from the head end by a plastic tube. The head end con-
tains a small cylinder of nitrocelluloze and the ignition wire, 'The

by
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Figure T44 — Destructor AN-M1

iretal components at each end of the unit are ingulated from each
vther, When the electrical circuit is closed, the current passes through
the ignitian wire which, in turn, detonates the destructor.

e. Destructor AN-M2Z.  ‘This destructor (Gg. 146) consists of &
simple sheet-metal platform, upon which the various electrical and
explosive compohentz are secured. The rear snd forward edges of
the platform are curved upward and a panel is attached to the forward
edge. The whole assembly is 114 inches high. This destructor fits into
an gpening in the enclosing box of certain equipment with which it is
used. When a switch is closed, the electric current causes the electric
detonators to function,

d.  Destructor AN-M3ALl. This destructor (fig. 147) resembles
the destructor AN-M 1 in general appearance but is much {arger, It

Lo
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Figure 148 — Destructar M4

tontains an electric detonator and a 2-gram pellet of tetryl. When a
switch is closed, electric current enters the destructor through the twa
contact posts attached to lesd wires from the plane. The current
rauses the detonator to explode which, in turn, explodes the tetryl

pellet,
207
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Figure 151 — Shuped Churge, 15-lh, MIA3

e, Desiroetor M4, This destructor (Bg. 148) consists of a 24
pound block of tetrytol mounted on an Lshaped bracket, an impact-
type of bomb tail fuze, and accessories for assembly and mounting in
a control unit, The main destructor assembiy consists of an adapter,
into which the fuze fits, and the explogive block mounted on an
L-shaped sheet-metal support.

I, Desirueror M5. This destructor (fig. 149} is essentizlly a
modification of the destructor M4, The complete nssembly weighs
approximately 81 pounds.

157, DEMOUITION EXTLOSIVES,

a. TNT and mitrostarch. Compressed TNT in ;- and 1-pound
blocks, und nitrogtarch in Y% -pound blocks, are supplied for demolition
ang like purposes. These may be uzed by themselves (with any stand-
ard firing mechanism equipped with a detonator} or in conjunction
with other demolition matenals. Nitrostarch is more sensitive than
TNT; hence, nitrostarch blocks should not be ¢rushed or broken.

h. Demolition block M2, This demolition block (fig, 150} is a
rectangular block of tetrytol, with a detonator well in each end. At
the cuter end of each well i an adapter threaded to receive any of
the standard fiving devices. At the inner end of each well is a tetryl
pellet cagt in the block 1o act as a booster, ‘The demolition block is
packed in a cardboard box, 8 boxes per haversack, 2 haversacks per
box.

¢. Demolition block M3. ‘This demolition block is & rectangular
214-pound block of plastic explosive. The block congists of Compo-
sition C-3 and one block is equivalent 10 six Ya-pound TNT blocks.
Thiz plastic explosive can be molded by hand into any desired shape
or position and is vety efficient, due 1¢ the good contact thus obtained
combined with its high power. The demolition block is packed in a
cardboard box, 8 boxes per haversack, 2 haversacks per box,
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d. Demolition hlock M4, This demalition hlock is 8 342-pound
block of Composition C-3 and has the same plastic qualities as the
block M3, The block M4 is packed 104 blocks per hox

158, SUAPED CIHARCES.

n. Shaped charges are explosives which are formed into special
shapes for the purpose ol focusing the detonavon into & penstrating
jet. Such a c¢harge has much greater penetrating capacity than 2
regular block charge of the same weight,

h. Shaped churge 131, This charge (fig. 151) contains approxi-
mately 12 pounds aof 50/50 pentolite i a maisture-resisting molded
fiber contuiner. ‘The tup of the charge has a threaded cap well for
receiving an Engineers Special (or other standard issue) blasting cap.
The container extends beyond the base of the charge to hold the
charge a( the correct distance (called “stand-off*) from the target to
obtain maximum penetration, This charge will penetrate 36 inchea
of reinforced concrete. If the concrete is of greater thickness, it will
produce a hole approximately 30 inches deep and 2 to 3 inches in
diameter. This charge is packed 3 per wooden box; 4 in a carton, 2
cartons per wooden Dox; or 4 in a fiber container;, 1 comtainer per
wooden box.

c. Shaped chavge 40-1b, This charge (fig. 1527 contains approxi-
mately 30 pounds of 50/50 pentolite in & metal comainer. A threaded
cap well is provided for receiving an Engineer's Special (or other
standard issue) blasting cap. IMetal legs provide the correct stand-off
distance which mst be maintained for maximum penetration. This
charge will penetrate a 80-inch concrete wall  The resulting hole will
be large enough to inscrt a standard bangalore torpedo.
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CHAPTER 3
CARE, HANDLING, AND PRESERVATION

Section |

GENERAL SAFETY PRECAUTIONS

159. GENERAL.

a. Thiz section deals with the hazardy inherent in the storage,
maintenance, handling, and intraplant trensportation of anumunition.
Where rules are given covening telated subjects and operations, they
should be considersd as peneral,

b. When work is done which involves the direct exposure of explo-
sives material to possible friction, sparks, impact, static electricity, ste.,
the regulations contained in the Ordnance Salfety Manuasl should be
followed. Examplye of such work is ammunition destruction. The
Safety Manual covers safety in the performance of the operation and
in the type of equipment necessary for the petformance of it.

160, GENERAL PRECAUTIONS.

a.  Investigation of accidents which have ocourred in the handling,
shipping, and storing of explosives and ammunition indicates that,
in most cases where the cause could be determined, the aecident was
due to circumstances which may be clessed as controllable. Theve-
fore, the following general safety precautions will be strictly enforced.

b. For personnel.

(1) Ammunition will be handled under the divect supervision of
a competent person who understands thoroughly the hazards and risks
mvolved. Persons handling ammunition will be impressed with the
fact that their safety, as well as that of others, depends upon the intel-
ligence and care exercised by themselves and by their fellow workers.

{2} Personnel handling ammunition must not tamper with any
components or disassernble any components, unless especially author-
ized to do so. Serious accidents may result,

(3) Persons handling ammunition will clean all mud and grit from
their shoes befare entering the magazine, ¢ar, boat, or vehicle in which
thete are explosives of ammunition.

{(4) Appropriate protective clothing and safety squipment will be
provided and its use requited.

{5) Salety shoes will be worn in locations where operations require
the handling of exposed explosives which may be ignited by static
discharge or where there may be exposed explosives capable of being
ighited by friction or impact. Details of types of safety shoes, con-
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dibons under which they should be used, and a list of explosives
requiring use of such footwear may be ohtained from the Office of the
Chief of Ordnance.

¢, In ammanition handling.

(1} The handling of ammumition should always be conducted s¢
as to limit the number of personne] exposed and the huzardous mate-
rial handled to as small a quantity as is practicable,

(27  Explosives and amimuniiion will be hgndled carefully. Bale
houky will not be used under conditions where the container may he
penetrated by the hoak or fall off the hook, Containers will not be
turabled, dragged, thrown, or drapped on 2ach other or rolled or walked
over on the floor or dropped from tailboards. Bomlbis eguipped with
shipping bands may be rolled with care. Separate-loading shell may
he rolled, if the retating band is protected from damage. Metal roller
conveyars and trucks may be used except for hazerdous explosives
which rmay be ignited Ly sparks. Such explosives should be handled
eithet by hand or with wooden or nongparking conveyors.

(3) I the precautions prescribed herein are strictly complied with
in handling ammunition containing the newer types of explosives, such
as Composition B, pentohte, and tetrytol, it should be no more dan-
gerous than the hondling of ammunition loaded with TNT. High-
explosive items with thin walls and high charge-weight ratio, require
special attention to avoid denting the walls, Buch iterms must not be
handled on chutes or otherwise yubjected to excessive impact,

{1} No tools or equipment so designed that steel or other spark-
producing metal comes in contact with explosive materials will be
used in handling bazardous explosives. Safety tools are required in
tox opening and repair. Such tooly are constructed of wood or non-
sparking or spark-resislant materials, a3 bronze, lead, beryllium slloys
and monel netal, which, under normal conditions, will not produce
sparks.

(5) Gasoline-powered lift trucks will not be used for handing ex-
posed explosives, or be uzed in locationg where exposed explosives are
present. They must not be used in igloo magazines,

{6) Explosives and ammunition should not be exposed to moisture
or dampnesy or to the direct rays of the sun for any long period. If it
is necessary to leave boxes temyporarily outside of magazines or cars,
they should be covered with a tarpaulin so placed that there is free
circulation of air through the pile,

© (7) Ammuaition will not be improvised, reconditioned, renovated,
or salvaged within the magazine area unless the sites, buildings, or cars
in which work iz being done are devoted exclusively to such work and
are specifically approved. Quantity-distance requirements in chapter
3 saction II, must be oheerved.
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(8) If explosives spill or sift from a leaky container, all work
will be stopped until the explosives have been removed, and surfaces
washed or desensitized as far as practicable.

161, FIRE PROTECTION.

#.  General

{1) Fire prevention is of the uimost importance. Many of the
fires involving explosives and ammunition are preventable, It is the
duty of all concerned in their handling 10 study the causes of fires and
thoroughly inform themselves of the salety precautions that must be
taken to prevent them,

{2) Agreat hazard in and around explosives i3 heat. Some explo-
sives ignite at temperatures substantially lower than those required to
ignite wood, paper, or fabrics, and igoition might result in explosion
Therefore, every effort will be made to maintain normal temperatures
surrcunding ammunition and explosives,

b, Cuaunses ot fires. Fires in magazines and magazine areas may
be due to a nuimber of causes, of which the following are most commen:

{1) DRY GRASS, LEAVES, AND UNDERBRUSH, These may be ignited
by sparks from lcomotives, by smoking or the careless use of matches
and camp fres.

(2) DETERIORATION OF EXPLOSIVES AND AMMUNITION. This
normally oceurs at such & slow rate that mest sxplosives and ammuni-
tion remain serviceable for many vears. Mowever, under unfavorable
conditions, explosives and ammunition may produce hegt so fast that
it cannot be dissipated, causing the explosive or ammunition to burst
into dame. Where the explosive or ammunition is cenfined, an explo-
sion or detonation may result.

(3) REPACKING, RENQVATION, AND SALVAGE OPERATIONS, NOT
FPROPRRLY SUPERVISED AND CONDUCTED IN ACCORDANCE WITH RECOH:-
NIZED SAFETY STANDARDS. The most common sources of trouble are
excessive quantities of powder and loose explosives, accumulation of
waste puper, broken boxes, unauthorized use of gpark-producing tools,
defective machinery, faulty electrical equipment, etc., and failure to
provide the proper batricades and firebreaks necessary to prevent the
spread of fite from one operation to another.

{4) LACK OF TRAINING, OK VIJLATIONE OF INSTRUCTIONS OR
WRITTEN REGULATIONS. The most common vialations invelve smok-
ing, carrying matches in forbidden areaz and buildings, or tampering
with explosives or ammunition, particolarly grenades or fuzes

(5) TFAILURE T UNDERSTAND AND CAREFULLY OBSERVE THE
SAFETY FRECAUTIONS FRESCRIBED FOR DESTROYING EXPLOSIVES AND
AMMUNITION. The most frequent source of trouble is flying fragments
which cause grass fires or explode piles of explosives and gmmunition
awaiting destruction.
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(6) G&rarks. These may Le cauged by striking wron or steel nails
ar metsl containers with iron or stesl tools, or by nails in shoes striking
fiint, pebbles, sand graing, or nails in the floor. Such sparks, small as
they are, have caused disastrouy explozions of black pewdet or the dust
of other explosives which ignite easily. This hazard i1s the basis for
raquiring tools of brass, copper, or other nonsparking meterials, ¢clean-
ing mud and dirt from shoes before entering magazines, and wearing
safety shoes approved by the Chief of Ordnance, when exposed explo-
sives are present

(7) STATIC ELECTRICITY. (Charges of static electricity can be
accumulated on a person and on explosive material such as smokeless
powder, The discharge of static electricity i3 considered a serigus
hazard in the presence of certain exposed explosives, dust and air
mixtures, and inflammable vepor-air mixtures. Processing equipment
for such materials subject to static dischatge should be electrically
grounded; benches and flooring should be covered with electrically
grounded conductive material; and personnel provided with safety
shoes of authorized types. Cushioned metal chairs should not be used
in locations where explosives or highly inflammable materials are
present.

(8) FAILURE TD CONTROL SAFELY THE USE OF HEAT- AND FLABME-
PRODUCING EQUIFMENT. BSuch equipment thay be that used in main-
tenance work on buildings or that contaminated with explogive
material.

{(9) LicuTRING. Lightning may strike buildiogs, trees, or other
cbjects in or near explosive araas. All buildings and structures in
storage areas should have complete lightning protection which meets
the requirements of the Chief of Ordnance.

(10) ELECTRIC TRANSMISSION LINES, These are often blown
down or come in contact with combustible matarials,

{11) LAcCK 0F a PRIWER MUFFLER, or the use of 4 muffler cutout
on motar vehicles can cause fires,

. Fire-prevention regulstions.

£1) Matches or other flame- or spark-producing devices will not
be permitted in any magazine area or explogives area except by written
authority of the coramanding officer.

{(2) BSmoking is probibited in any magazine or magazine area, or
around cars, wagens, motor trucks, or boats inn which there are explo-
sives or anununition. Buildings ot locations for smoking may be desig-
nated cutside restricted area, subject 1o following limitations that:
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{&) S8moking will not be allawed in locations closer than 60 feet to
buildings cantaining explosives, ammunition, or hazardous materials,

(h) Windows and doors of buildings close to explosives or ammu-
nitian areas which are approved for smoking will be fitted with wire
SCTEENS,

fc} Suitable receptacles must be provided for cigarette and ciger
hutts and pipeheels.

() Onily permanently installed electric lighters of approved types
shall be nsed in the building,

(e} Hand fire extinguishers, sand boxes, and water barrels with
buckets will be furnished as required for each room ¢r buiiding in which
smoking is permitted. Persons whose clothing is contaminated with
explosives or other hazardous matetials will not be permitted in such
areas.

(3> All flashlight or storage-battery lamps used in buildings con-
taining explosives or flammable vapors shall be types apuroved as
“permissible” by the United States Bureau of Mines or by a similarly
recognzed testing laboratory for that specific type of exposure.

(4) If gasoline or electric-powered lift trucks are used for trans-
porting expiosives or ammunition, the requiternents of the Chief of
Ordnance will be complied with.

(5) Where it is necessary to install power transmission and service
lines in the vicinity of buildings containing explosives, the distance of
the lines from the buildings wil} be greater than the distance between
the poles which support the lines. This is to prevent broken wires
from hitting the building. Overhead trahsmission line must not pass
within 50 feet of the buildings. In future installations, power lines and
services entering buildings containing explosives must be placed under-
groupd within 50 feet of the building,

(6) Wegetation in the form of graes, undergrowth, weeds, etc.,
which is or may become a fire hazard wilt be controtled by the nse of
chemical weed killer or by mowing, plowihg, cutting, livestock grazing
or, in calm weather and with proper contrel, by burning. Chemical
weed killers should not contain chlorates or otber substances which
may ignite spontanecusly under hot dry couditions. Burning should
hot be pérmitted within the 50-foot space specified in the paragraph
below. Brush, grass, wood, etc., in pales, will not be burned within 200
feet of a magazine, Resarve supplies of dunnage should not be stored
haphazardly inside the magazine area and in be case within the S0-foot
firebreak around the magazine.

(7) A firebreak at !east 50 feet wide and as free as practicakle
from inflammable matetial will be maintained around each above-

ITR12) O - 46 - 14 uz
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ground magazine. The earth adjacent to and extending over igloo
magazines will be cleared of dry debris. Firebreaks around the entire
magazine ared and at other places within the magazine area, such as
along railroad tracks, will be maintained wherever necessary.

(8) Locomotives, trains, and other rail velicles used in the mag-
azine area will be so equipped that the communication of fire is pre-
vented insofar as practicable. Ingpactions will be inade regularly to
insure that sufe conditions are maintained.

(9) Gasoline or other highly inflammahble liquids will not be used
for cleaning purposes. Solvent, dry cleaning, Fedetal Specification
P-$661a {Quartermaster issue) will be used in all cases where sol-
ventz of this neture are required. Dry-cleaning solvent is inflam-
mable differing proincipally from gasoline in having a higher Aash-peint.
When handling dry-cleaning solvent, AR 850-20, “Precautions in
Handling Qascline”, will be observed in all cases. This regulation
does not prohibit the use of trisadium phosphate, trichioroethylens,
tetrachloroethans, or similer cleaning or degreasing substances for
cleaning operations. However, since many of the industrial organic
solvents have pronounced toxic properties, particularly in vapot form,
care must be taken in the selection of degreasing substances and
apparatus. Adequate ventilation must be provided.

(10) Automobile parking should be regulated sc that autemohiles
will not be parked closer than 25 feet to buildings or fire hydrants.

{11) Ammunition boxes, containers, duonnage, and lamber must
be stacked in an orderly manner when in the vicinity of explosives
renovation, handling, or storage operations, Stacks of such combus-
tibla materials must be limited to small areas between fire breaks.
T'his is & means of limiting the spread of fire insofar as it is practicable
considering the available space, available means of extinguishing fire,
and the probability of fire occurring. Under average conditions, areas
under solid stacks of such materials should be limited to 1,500 square
feet separated from other gimilar areas by 25-foot fire breaks in which
vegetation has been cut and contralled. Bulk stacking of such mate-
riats should not be ¢loser than 500 feet to mapazines or other build-
ings containing high explosives, except that working gquantities within
practicable himits may be stacked in the vicimity of explosive maga-
zines, but not closer than 50 feet, Water barrels and pails should be
liberally provided in such areas with which to extinguish incipient
fires,

(12) ‘The above rules will be supplemented by such additional
rulez as the commanding officer deems necessary to secure adequate
protection against fires.
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d, Fire-fighting facilitics,

¢13 A fire involving explosives or ammunition may result so
quickly in an intense conflagration or explosion that means for
immediately attacking the fArst small blaze detected are wvitally im-
portant. Immediate use must often be made of hand equipment. In
addition to organized permanent facilities, the following types of
fire-fighting equipment may be used to good advantage:

(2} Barrels and buckets filled with water, placed et each
magazine, If this class of fire-Gghting equipment is always maintained
50 that it can be depended upon in case of fire, it is & valuabla fire
protection. However, in the summertime the barrels must be fre-
guently refilled, and in freezing weather caleiom chloride or salt must
be added. Buckets deteriorate rapidly unless they are frequently
psinted or protected from the weather, and are blown ghout by wind-
storms if they are not securely fastened in place. Fastening devices
must he teleasable at will.

(b} Boxes and buckets filled with sand, and shovels,

f¢) During freezing weather, trucks and trailers filled with water
will regquire heated storage, Provision should be made for rapid
movement of the equipment to the scene of the fire

fd) 'Tocombat grass or forest fires in or near the magazine areas,
there will be maintaingd at suitable locations an adequate suoply of
gunny sacks, brooms, rakes, hoas, or other sitmlar equipment. This
equipment should be regularly inspected and protected against theft
or unauthonzed use,

(2) When explosives and ammunition are being handled or work
is being done in the immediate viomity of such stores, there will be
present, ready for immediate use, two chemical or other type hand
fire extinguishers. Tt i not required that these be permanently
located in a magazine, although this should be done if practicable, but
it is required that these be in an accessible locatior. Serious fires
may be avoided by the prompt use of hand fire extinguishers. They
are required primarbly for use on inciptent fires in inert combustibles
such as grass, grease, cil, dunnage, etc, which if not extinguished
might reach explosives, Personnel other than the one using the
extingnisher should seek safety immediately, reporting the fire en-
route.

{3} The water distribution system should be protected by sec-
tional control valves 50 that damaged sections of the main can be
cut off without impairing the operation of the remainder of the
system,  Water maing should not be located under railroads or roads
used for conveying large quantities of explosives or ammunition, as a
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detonation may cavse o breakage of the main. When it is necessary
to have water mains pass uhder railroads or roads, cars or tracks
loaded with explosives or ammunition will not be permitted to remain
over these water muins longer than neccessary for continuous travel
and suitable signs will imdicate such location, Water mains should
he protected with cut-off valves on both sides of the railroad or read
Fire hydrants should be connected to # looped grid system so ag to
provide supply from more than ope direction,

(4) ‘The duties af guardy, firemen, military psrsonnel, and others
will be so arranged that an adequate fire-hghting forcr will be avail-
able at all times.

{5) Fire drills and inspections will he carefully conducted to
insure that Rre-fighting forces understand their duties and that fire-
fighting equipment functions dependably under actuel working condi-
tions, Frequently, hose not tested (o working pressures burst when
most needed.

162, FIRES IN WHIM'H EXPLOSIVES ARE INVOLYED,

a. Fires which may occur in buildings or magazines containing
explasives will vary in intensity and effect, depending on the material
involved in the fire. Certain explosives will detonate or explode
immediately on contact with a spark or flame, or when subjected ta
frictional heat or concussion, Fire may or may not result from the
detonation.  Some explosive substances may burn ireely while others
will be subject to explosion while burning, or will develop such intense
heat as in the case of smokeless powder, that fire-fighting efforts will
be impossible.  Fire-fighting forees should be well acquainted with the
hazards and hest methods of combating fires in all such materials
undei their protection

L. With cerlain exceplions water will be used as the hre-fighting
medium, Generally spealdng, large volumes of water spray or fog
praduced by nozzles designed for the purpose will prove more efficient
than solid streams of water for extinguishing fires of an explosive
nature. Solid streams of water at high pressures should be used when
consideration for the safety of hre-fighting personnel makes it impos-
sible to approach the seat of the fire. In fire-force training programs,
emphasis should be placed on laying as many hose lines as possible,
in order to surround and confine the fire.

163. GENERAL INSTHUCTIONS IN COMBATING FIRES IN-
YOLVING EXPLOSIVES.
#. General instructions which will be followed in combating any
fires involving explosives and ammunition are as follows:
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(1} When a guard or watchman discovers smoke coming from a
closed magazine, or other evidence thet a magezine is afire, e will
zive the alarm ag quickly as possible. He will not enter the burning
building since he may become trapped and be unable to give the
alarm, If the fire is discovered i1 tho grass or other combustible
material surrounding the magazine, the alarm should be given imme-
diately and the guard should then do all that is possible, using extin-
guishers, woter from nearby water barrals, or grass firo-fighting taols,
to extinguish or contrgl the fire until the hre-fighting forces acrive.

{2y When a workman or other person discovers a fire in a build-
ing where people are working and explosives are present, personnel
present will be evacoated by suilable signal in accordance with pre-
arrgnged plans, At least one respousible messenger will be dizpatched
in the direction from which the fire departimeont is papected, to inform
them of the nature and cxtent of the fire. The officer in charge of
fire fighters will not permit the advance of his men to such a fire unless
he has what he believes to be accurate information as (o the existing
conditions and concludes therefrom that he is Justifed in doing so
{par. 165},

(3) Firefighting forces will attack a grass hre vigorously and
endeavor to oxtinguish it even when it is close to a magazine. If a fire
has actually gained headway in a mapazine, fire-fighting forces should
gither combat the fire or seek the nearest suitable protection, depend-
ing on the type of ammunition ov explosives within the magazine

(par. 165).

164. 1DENTIFICATION OF MAGAZINES. As a means of provid-
ing a guide to fire.fighting forces, tha Qrdnence Department divides
explosives into four groups in accovdance with the general burning
or explosive characteristics of the materials and the relative danger
encountered in bghting fires in which they are present. The four
groups are identified by symhbol numbers 1 through 4, the hazard to
fire fighters increasing progressively with the numbers. Ordoance
regulations reguive that ordnance buildings conlaining hazurdous or
explosive materialz, except igloo magazines, be plainly marked with
the symbol number (no less than 24 inches high) of the most hazacd-
s material contained therein, as described in paragraph 165.

165, TIRE LAZARD CGCROUPS AND FIRE-FIGIFTING FPRO-
CEDURES,

a. Symbol 1. This group consists of Clagses 1, 11, and 12 ammu-
nition: metallic powders in ICC approved shipping containers: and
chlorates, perchlorates, peraxides, nitrates, and other inorganic oxidiz-

n
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ing agents in sealed containers, While {hese materiale are principally
fire hazards and fres in which they are involved may be fought, minor
explosiong may ba expected so that extreme caution must be exercised
in accordance with the following:

(1) SMALL-ARMS AMMUNITION. Shipping containers of small-
arms ammunition, especially when tracer and incendiary rounds are
included will continue to burn fiercely even after the magazine has
been consurned. Personnel attempting to fight the Are after fire has
reached the ammunition itself must be shielded from Light hot missiles
which may be expected to travel up to 200 yards at a velocity of
approximately 200 feet per zecond. Sheet metal covered wooden
shields can be used and moved to various vantage points. When
practicable to uze water gpray, it will be found very effective in
extinguishing such hres,

{2) Oxidizing agents are not flammable it themselves, but when
heated in a fire involving combustibles, give off axygen which greatly
facilitates burning. Fire fighters should be provided with suitable
masks 10 guard against paisonous fumes resulting from such fires.
Cooling or drowning with large quantities of water may serve to con-
trol or extinguish these fires, but after the fire has gained considerable
headway, fire-fiyhting efforts may, of necessity, be confined to pro-
tecting acdjacent property as much as possible,

(3) CHEMICAL AMMUNITION. For fireg involving chemical ammu-
nition conteining blistering agents all fire fighters will be protected
by mesks and complete protective clothing. If practicable, such fires
will be fought from the windward side. All unprotected personnel
downwind will be evacuated and civilian inhabitants warned. Fires
involving toxic chemicals will be fought with similar precautions
except that the danger ares downwind 15 less. Fire fighters will be
protected with suitable masks. In fires involving HC smbke mixture,
attempts should be made to remove and segregate the burning con-
tainers, When a relatively small amount of HC smoke mixture is
involved ip a fire, it can be "drowned” with water. Water will also
serve to cool adjucent containers to prevent further spread. Unless
water can be applied in large amounts in relation to the actual HC
smoke mixture which is exposed and burning, the efforts to fight the
fice will be ineffective and the material may explode. Fire fighters
should not enter magszines containing a high concentration of HC
smoke unless adequately protected by oxygen masks and supplied
with life lines.

h. Symbof 2, This group consists of Class 3 ammunition and
explosives.

13
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(1) Personnel discovering such a fire should give the alarm end
atternpt to put the fire out with the equipment on hand, provided the
fire 1s in the incipient stage. The fire-Rghting organization should
fight the fire if there iz a possilility of extinguishing it. If this does
not seem possible, the building should be sbandoned and fire-hghting
efforts concentrated on preventing the spread of the fire, Limited
explosions may be expected from fire in these materials. Personnel
should exercise due precautions to prevent mjury to themselves and
their equipment,

c. Symbhol 3. This group consists of Class 2 smokeless powder in
bulk shipping containers and Class 2 pyrotechnic matenal.

{1) Unless the fire is of a minor nature and does pot involve the
eaplosive its¢ll, and there iz a chance of controlling i, fire-fighting
should be confined to preventing the spread of the fire to other build-
ings. ‘These materials burn with intenge heat and personnel and fire-
fighting equipment should be adequutely protected.

{23 Prosphorus. In fires involying phosphorus, personnel en-
tering magazines with pottable extinguishers will have life lines
ottached in ondsr to be able to find their way out through the heavy
smoke, It should be remembered that phospharus will stop buming
only so long as it is under water; when exposed again to the air, it
ignites spontanegusly,

{3) PyRorecHNics. When Fre involves pyrotechnics and large
guentities of magnesium-type incendiaries, fire fighters should confine
efforts to protecting adjacent buildings and magazines. Water may
accelecate burming and cause explogions which may scatter burning
material.  ‘The use of carbun dioxide and carbon tetrachloride ex-
tinguizhers on such fires will create poisonous gases. Small fres
involving 50 pounds or less of magnesium can be smothered with dry
mert material which is powdered or granular, such as hard coal, tar,
pitch, graphite (preferably coated to eliminate dust), rust-free cast-
iron borings, 30ft coul. tale, salt, ar sand. Ashestos, sand, salt, and talc
are not inert in magnesium fires, but may be used dry if the fire is
small ‘The powder should be placed over the burming material so as
to cover it to & depth of one inch or mgre, It should not be disturbed
until the magnesium has cooled except when the fire i on a Hoor of
flatnmable material, in which case, after the five is covered, a two-inch
layer of extinguishing powder should be put on the Aoor beside the
fire and the burning material raked anto the insulating layer and
resmothersd,

d. Symbof 4. This group includes Classes 4,5, 6, 7, 8, 9, and 10
ammunition and explosives.
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fighting forces avrive, except that should a fire occur in a closed
magazine, they will not attempt ta enter the magazine.

¢. Hunters either inside or outside a magazine area who are found
using fire-arms in a manner which may endanger stores will be re-
ported. Hunters in such areas should be warned not to shoot.

d. Except under emergency conditions, guards protecting ammu-
nitien and explosives, will not be armed with rifles. Generally, shot-
guny are recommended for guard purposes. Many military explosivas
ate not initisted by low velocity projectiles, but any bullet striking
explosive® may cause a serious fire and/or explosion. Guards protect-
ing explosives or ammunition will be ingtructed regarding the dunger
of bring in the direction of a magezine,

e. Guards should be instructed to make a prompt repart of the
following:

(1) Any unusual occurrence in or hear n magazine ared.

(2) Grass or forest fires in areas adjecent to the magazine arsa.

{3} Dangerous practices of personnel working in magazines or
explosives areas, such as smoking, unauthorized use of fire equipment,
and tampering with ammunition or #lectrical equipment.

{4) Unlocked magazines doors and shutters, defective telephone
and electric wires, and cpenings in fences surrounding the magazines.

Saction I

STORAGE
167, GENERAL.

#. In these genersl precautions, the word “magazine” is intended
to cover any space contaming a supply of explosive material, end
includes such places as an above-ground magazine, earth-covered igivo-

type magazine, reilroad car, the body of a motor truck, a temparary
shelter, or g stack.

b. (General storage regulations are contained in AR 700-10, Regu.
lations for orduance estgblishments ere contained in the Ordnance
Safety Muanual {0.0. Form No. 7224), and Ordnance Department
Safety Bulletins which supplement that manual. Regulations and
nstructions in this sectian are for Zone of Interior Class I, II and IIT
ingtallations which store limited guantities of expiosives and ammuni-
tion, Larger guantities should be stored in accordance with regula-
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tiotws prescribed for Class IV mnstallations under the contrel of the
Chief of Ordnance. Regulations for ovetseas installations are con-
tained in FM 96, “Ammunition Supply”. and FM 9-20, “Ordnance
Ammunition Company, Ordnence Ammunition Battalion”

68, GENERAL STORAGE PRECAUTIONS,

&, Explosives and ammunition should be stored in buildings
designed, designated, and isolated for the specific purpose. Explosives
and ammunition will not be stored in buildings which are used for
other purposes such as basements or attics of barracks, company
supply rootns. or general storchouses. When specially constructed
magazines are not available, the buildings used must afford good pro-
tection against moisture and dampness, and have means for adequate
ventilation. They must be foored with approved material and may
not bhe heated by open fires or stoves.

I, Ammunition should be stacked by lot number in stacks
arranged so that no obstacle is offered to free circulation of air beneath
and throughout the stack. When more than one lot is stored, all
iterns or containets of a lot should be stored together and the line of
separation between lols clearly indicated. Loty of ammunition should
never be mixed at random. ‘The tops of ammunition stacks should
be below the level of the saves to avoid the heated space directly
beneath the roof. "The bottom layer should be railsed off the floor
about two inches. Dunnape should be level; if necessary, shimy or
wedges should be used. Stacks should not be so high that ainmunition
or its containers m the lower layers will be crushed or deformed.
Partly filled boxes should be fastened securely, marked, and kept on
the top of the pile, ‘

¢, Boxes, cases, end other contaitiers ¢f ammunition should be
clean and dry before being stored, Ammunition containers should not
be opened in a magezine, They should not be stored after having
been ppened unless they are securely closed, except that ammunition
and explusives in damaged containers in process of being repaired
niay be stored overnight in magezines. Whea it iz necessary to stors
ammunitiun angd explesives overmight in damaged containers, they
should be separated from serviceable ammunition. Repair or change
of container will not take place in or within 100 feet of a magazine
containing explosives.

d. Rounds or components will not be kepl loose in a magazine.
No empty container, excess dunnage, or tools should be permitted to
remain in a magazing. No olly rags, paint, turpentine, ete, will be
left in a magazine containing ammunition or explosives,
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v, Improvised ammunition such as “Molotoy Cocktails” hand
grenades of nitrostarch, commercial fireworks intended to simulate
ammunitian, and ¢other nonstandard devices should he prepared in an
isolated srea or building free of loose explosives and waste papet or
other combustible material.  All such wark should be performed
under direct superyvision of competent experienced persons. ‘Tha
quantity of explosives present should be the minimum necessary for
the opsration, which should be carried out in conformity with quan-
tity-distance and inhabited-building dislence requirements for class
10 asmrounition given in paragraph 172, The number of petsons per-
mitted at ar neat the cperations should be kept to a minimum. When
a surplus of such material must be stored, under no circumstances
should 1t be stored in a magazine with other explosives or ammunition
because the items are generally of substandard construction and the
explosive conient may be of such a nature ay {o present a zeriouy
hazard in storage and handling,

. Inflammehle liquids and ammunition should not be stored
together or close to each other. Ammumition should be separated by
the inhabited-building distance (par. 172) from handling or storage
of inflatnmable liquidy to prevent fires originating in one area spread-
ing to another,

g Chemical ammunition will be stored separately, s¢ placed that
each container may be inspected for leaks end mey be easily removed,

h. Ammunition agserabled with trecer pyrotechnics, propelling
charges, and other emmunition items, should be stored under the best
cover available, preferably in a building providing protection againgt
dampness and having adeguate ventilation, Tracer ammupition is
subject to rapid deterioration if damp and may ignite spontaneously.

i. Truck motors should not be started while the magazine door
is open, However, a motortruck may approach a magszine without
the necessity of closing the megazine doors provided the following
requirements are complied with:

{1} The motor exhaust iz equipped with an effectiva spark- and
Rame-arresting device in the exhaus( line,

{2} No exposed explosive material i being transported or
handled.

(1) No explosive material is located on the platform or otherwise
outside the magazine or truck while the engine is running.

169, OUTSIDE STORAGL.

a, Outside storage ol explozives and ammunition is neither
desirable nor recommended, and must be resorted t5 only as an emer-
gency expedient, When such storage must be empioyed, bombs and
separate-loading shell will be given preference over packaged ammu-
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Figure 153 — lgloo-typs Magurine

nition. Jn order thatl outsicle storage of cxplosives and ammunition
mey be keptl to 2 minimum, full advantage must be taken of the cubic
capacity of ull mapazines, within the limits prescribed by this manual.
When it becomes necessary to utilize outside storage within the cou-
tinental United States, it shall be in accordance with the distance
requirements of paragraph 172,

I. Sites for outdoor storage will be varefully chasen to avoid
exposure to power lines. Ammunition should not be located adjacent
to reservoirs, underground water mains, electric cahles, or sewer lines.
Outdoar storage should be located where there is good surface drain-
age. Outdoor storage shall conform to quantity-distance requirements
for above-prousnid magazinces

r. The supporting timbers or platforms upon which ammunition
is stored should be well constructed to prevent failing, sagging, and
shifting of the ammunition,

al. Crated and puckaged ammunition, smokeless powder, pyro-
technics, and bulk high explosives should not be stored ¢utdoors.
Efforts should be mare to avoid the necessity for outdoor storage of
any type of ammunition,

«. LCare will he exercised in clesing openingy in loaded bombs and
other ammunitivn which have not been completely asserubled. Tem-
porary plugs used as closures should be set down against suitable
washers so that dirt and moisture cannot enter,

f. It is advisable Lo cover piles of bombs and shell with some type
of waterproof material to guard aguinst direct exposute to the atmos-
phere, provided that adequate ventilation 15 asyured.
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Figure 154 — Standard Magozine

g Frequent inspections shall be made to Jocate sapging piles and
io detect accumulation of trash between or under the stacks.

170, TEMPORARY STORACE AND HOLDING YARDS,

a.  Temporary sloruge yards, In scne ceses, it may be found
necessary to hold cars of ammunilion for & petiod of more than 24
hours but not exceeding 2 weeks. ‘The cars are considered as above-
ground magazines. Existing tracks may be utilized provided guantity-
digtances for ahove-ground magazines are compliad with. The cars
should be grouped so that each group is limited to 250,000 pounds of
high explosive, and go that groups are separated from each other by
a minimum distance of 800 feet. If the full distances cannot be pro-
vided, then groups may be spaced 400 feet apart in all directions,
provided one or more cars of inert materials or of small-arms ammuni-
tion are spatted between the groups.

b.  Holding yawrds, The cars on the tracks are considered as above-
ground magazines. ‘To provide flexibility of storage, yards should be
laid out so that the tracks are 400 feet apart with a barricade between
the tracks, The cars shall be in groups so that each group is limited
to 250,000 pounds of high explosive and the distance hetween groups
is BOD feet unbatticaded or 400 feet barricaded.

I71. MAGAZINES AND MAGAZINE AREAS.

a. Magazine areas. It is essential that explosives and ammunition
be segregated in an area specifically set aeside for their exclusive
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statage, Thiy area need not be large, but it iz important that it be
segregated from barracks, hospitals, administration buildings, public
highways, inhabited buildings and railroads. Magazine areas should
be laid out with regard to access from more than one direction; roads
and tracks should be looped. Maypazines should not be located over
important water mains or close enogh to important power lines to
damage them in case of an explosicn,

h. Maguzines. Magazines (figs. 153 and 154) should be designed,
constructad, and located with special attention to the class of mate-
tiails to be stored therein and should comply with the following general
requirements:

(1) Magazines should be constructed of materials which, in the
event of an explesion, will not form dangerous migatles or Arebrands,
Magazines should not be located upon continuous rock strata hecause
of the possible transmission of shock wave to excessive distanves.

(2) Magazines should be fireproof unless the nature of the hazard
permits the use of a frame building covered with fire-resistant mate-
rial such as corrugated sheet asbestos. Where it has been necessary
to construct concrete-floored, wooden-arched, earth-coveted iglogs in
lieu of the mare permanent type of construction (fig. 153), exposed
wooden portions of these temporary structures should be covered with
a fire-resistant material such as sheet rock, ashestos, or a comparable
product. Provision should be made to cover as much as possible of
the front and rear, as well as the sides, of these igloos with earth as
an extra precaution. With this type of construction, additional care
should be taken to prevent seepage of moisture into the structure,

{3) Each magazine should be provided with ventilatots which
ghould be screened aguinst sparks.

(4) Al doors should be made to At tightly =0 a3 to seal against
sparks, dust, end dirt, and should be fire-registant.

(5) Moagazines should be built on well-drained ground.

(6) Magazines must be lovated so 8s {0 be accessible to adequate
transportation facilities.

(7) Magazines must be protected against lightning by an efficient
lightning protection system. Details and specifications of lightning
protection systems presciibed for ordnance establishments are con-
tained in drawings prepared by the Ordnance Department.

¢. New construction. The construction of new buildings or mag-
azines for the storage of explosives and ammunition will be in accord-
ance with drawings and specifications for magazines prepared by the
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Ordnance Department, Lay-out plans for proposed magazine areas
and theit location on a reservation must be approved by the Chief of
Ordnance.

d.  Arrangement of mugazines, In arranging the storage of haz-
ardous meakerial in above-ground (not concrete igloo-type) magazines,
the following general principles should be followed as guides for
preventing the spread of damage throughout an entire area in case of
a fire or explosion in one part of the area:

(1) Bmokeless powder or other materials which may become
huzardous if the buildings in which they are stored are damaged or
demolished, or which may be ignited or exploded by burning or ex-
ploding missiles, should be stored at inhabited-building distances
from high-explesives and armmunition magazines.

{2) Bulk high explosives or bombs should be stored so they will
be protectad from emissiles which may be thrown from ammunition
magazioes & a4 result of explosions. This principle requires that a
magazine in which bulk explosive i3 stored be at missile distance from
& magazine i which ammunition is stored.

{3) In applying the principles set farth in (1) and (2) above,
magazines situated between areas in which ammunition, high ex-
plosives, or smokeless powder are stored may be used for the storage
of such other matearial as will minimize the danger of fires or explosives
progressing from erea to area {fig. 155).

e. Care and maintenance of magazines, Regular inspection will
be made of each magazine and magezine area ta see if repairy ars
needed, atud to insure that the general safety repulations zet forth in
this manual, particularly those which refer to the cleanliness of mag-
azines and eliminetion of fire hazardy, are strictly observed.

{1} To insure cantinuous and religble protection, lightming pro-
tection systems should be inspected not less than twice a year. Once
yearly, each system should be tested electrically, Guidance for the
tests and the equipment with which to make them may be obtained
from the Office of the Chief of Ordnance.

(2) Roofs must be maintained in the best poasible condition and
ventilators screened against sparks. ‘Thete must be no unprotected
openings around the foundation and wo cracks in the walls. Doors
must be tight and sparkproof.

(3) Interiors of magazines must be clean. Paint, ¢il, gasoline,
waste, rags, and other such extraneous inflammable material should
not be left in megazines.
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(4) Floors must be free of grit and such stains as thase caused
by exuding shell or dynamite, Exudate from shell should e removed
by scrubbing with hot water. Exudste or oily stain from dynamite
must be remaved hy serubbing with bot water, scetone, or other
suitable solvents.

(5) The 50-fuot firebreak must he kept free from infammable
materials. Fire-fighting equipment such as water barrels and sand
hoxes must be kept full and ready for use.

{6) Magszines must be kept locked, except when opened for
necessary operations or inspection.

{7) When open, 2 magazine must be in the personsl care of an
officer ur other responsible perscn other than the nearest sentry,

(83 Keys rnust be under the supervision of the individual respon-
stbile for them,

(9) When leaving the magazing, the person in churge of opara-
tions must make sure that all doors and shutters are securely locked.

{103 A magazine placard, “Storage and Ceve of Eaplosives,” 0.Q,
Form No. 5991, must be posted in every magazine, positioned so that
it will he conspicuous ta all working personnel inside,

f. Repairs to magazines, Magazines will be repaired under
direct supervision of a competent person who will decide whether or
not the contents of the magazines are to be removed while repairs are
made. Under normal conditions, roofs, lightning rods, ventilators
daury, etc., may be repaired, and minor repaics may be made to the
interior of the magazine without removing the contents. This does
not apply to magazines containing bulk explosives. When magazines
are repaired, the general safety precautions get forth in this manual
will be complied with. In addition, the following special regulations
will be observed:

{1} Work will be done by careful, experienced workmen,

(23 'The Boar in the vicinity of the work will be swept and any
stains scrubbed with hot waler,

(3) No work requiring soldering, melting of asphalt, or use of a
blowtoreh will be dane in a4 magazine containing explosives or ammu-
nition,

{4y MNo repairs will be made te the interior of a magazine con-
taining liutk explosives unti} all explosives have been removed and the
interior washed with water.

{5) Al persons should be searched for matches before heing
allowed to enter any magazine,

TeGIEL O 4R - 13 153
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{1} Ewvery effort should be made to prevent a fire from reaching
this clase of material, which is especially hazardous. If a fire occurs
in such & magazine when personnel are present, they should attempt
ta put the fire out with the equipmertt at hand, providing it has not
actually reached the material and there is a good chance of putting
the fire out. Otherwise, they will evacuate the magazine and take
cover, If fire breaks out in a8 magazine containing high explosives,
fire-fighting forces will not immediately approach the fire. Unless
specific information iy available either from one who was present
when the fire was discovered or from intimate khowledge of the con-
struction of the building and Jocation of the explosives indicating thet
it is safe to approach the fire, fire-ighting forces will remazin a thou-
gsand fest distant where up to 50,000 pounds of high explosives are
involved, or proportionally greater distance up to 2,000 feet for
100,000 pounds of high explosives, until explosions have oeccurred,
indicating the probable destruction of the explosives present, Fire-
fighting forces and their equipment must not be expased to unneces-
sary risk where these materials are involved. Demolition or generatl
purpose hombs, and antitank mines ave liable ta detonate en masse,
and propelling charges may explode, producing heat that may blister
the paiot an buildings 500 feet away. Bulk high explosives packed in
boxes will usually burn quietly, but way detonate, Black powder,
photoflash bombs, smokeless powder in bulk, and unpacked propelling
charges, explode or flush so guickly that there iz no time to do any-
thing to save the magazine involved, In almost every instance, the
efforts ol fire fighters will be confined to preventing fire from spread-
ing to adjacent buildings or magazines.

166, CUARD PROTECTION.

#. Magazines and areas in which there are explosives and ammu-
nition will be guarded adequately at all times. Magazine areas should
be protected by non-climbable fences, entrances to which will be
locked unless guards are stationed at them, Bpecial precautions will
be taken ta guard areas which are not protected by a suitable fence.

k. Guards, and others in charge of explosives and ammunition, will
be tharoughly instructed in the hazards due to hre and explosions and
the vafety precautions to be taken. They will be instructed that their
most important duty is to protect explosives and ammunition against
fire. Alarms will be given with the greatest possible speed so as to
start action instantly, Serious fires and explosions have been avoided
by prompt action of fire-fighting forces. After giving the alarm, guards
will exert every effort ta hold the fire under centrol until the fire-
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(6) All mapazines shoutd be carefully swept after repairs have
been completed, all tools should be removed after repairs have been
completed.

{7) The magazine will be inspected by competent authority after
repairs have bDeen completed.

172, QUANTITY-MSTANCE CLASSES AND TABLES,

#. To reduce to a minimum the hazards and risks due to fire and
explosion, these regulations prescribe:

(1} The distances which will be maintained between mapazines at
military establishments und public highways, public buildings, public
ruilways, and iphabited buildings.

(2) ‘The distances that will be mainteined between magazines,

{3) The maximum guantity that will be permitted in any one
magazine,

k. These precsutions not caly protect persons and property in the
territory adjacent to military establishments, but also reduce to a
minimum the possibility of any explosion involving large masses of
explosives and ammunition, and limit the gquantity of military supplies
thal may be lost in any wne explosion

{1} In time of war, military requirements may mske full com-
pliance with safety regulations cspecially difficult. Since the purpose
of the regulations ix to reduce to a minimum the losses of personnel
and military stores, and to maintain the full utility of military estab-
Jhishments, the compliance with explosives and ammunition regulations
ts considered highty important in war Lime,

{23 In time of peace, the quantity-distance tables set forth below
will be strictly complied with except when subject to reductions under
special conditions us inthicated below and in ¢ase of existing emplace-
ment magazines At harbor-defense insiallations. Such harbor-defanse
magazines may be used for the storage of ammunition pertaining to
the armament of the emplacement and not in excese of its war reserve
allowance, Magezines of emplacements from which the armament
has been removed or has become obsolete may be used for the storage
of any class of ammunition and explosives. provided the quantity-
clistance tables are complied with.

(3) Buildings at military establishments whers personnel are
regularly located will be placed at inhwbited-building distances from
magarines except when the buildings are used for operations incident
to the magazine acos,
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¢, The distances specified in these tables offer protection against
structural demage and most missiles, Occasional missiles which
trevel a mile or more are not considered because of their rarity,
espacially when the amount of material involved in one explosion is
limited by keeping piles small and spacing them so as to limit the
explasion to one pile. 1t will be noted that the distances specified in
the tables are based not on the total amount of explosives in the
magazines, but upon the missile hazard and the amount that may ba
involved in one explosion, The specified distances may be changed
under the following special conditions:

(1) In storage of classes 8, 9, and 10 itemns, when a magazine is
effectively barricaded or screened from other buildings, magazines,
rallway, and highwey, the distances may e reduced one-half, Effec-
tive sereening cen be obtained by utilizing netural features of the
ground or by an srtificial barricade at least 4 feet from the magazine,
at least 3 feet thick at the top, at least high enough so that the siraight
line extended from the top of the side wall of the magazine to the top
of the barricade will pass above any part of a building to be protected,
and at least 12 feet above any puble highway or public railway.
Artificial barricades should consist of earth or sand fill, with not mote
than 15 percent of stones on ground, which should pass through 1-inch
openings.

{2) Magaziney of standard earth-covered concrete-arch type
{igloo type) and emplacement magazines, are consideted barricaded
un sl sides except that of the entrance, which side may be barricaded
if local conditions require,

{3) Harbor defense emplacement magazines in a group, being
separated from each other by substantial dividing walls, need not
comply with the intermagazine distances. However, each magazine,
as a unit, must comply with the table distances for inhabited building,
public highway, and public railway,

{4} Where the cangtruction of the magazine is such ag effectually
to stop the missiles resulting from an explogion in another magazine,
the distances between the two may be based upon the total explosives
material in ammunition components in the latter magazine, congidered
as class 9 instead of the distance prescribed for the cless stored. Such
magazines are theé standard earth-covered concrete-arch type (iglon
type} and emplagement magazines. The quatitity to be considered
will be the total quantity to be stared in the magazine except where
specific cases are excepted in step (5), below.

(5) SPECIAL REQUIREMENTS FOR SPECIFIC CLASSES OF AMMUNI-
TION. When ammunition of Classes 6 and 7 are stored in igioo maga-
zines in accordance with Ordnance drawings, the aigle width is not

sufficient to preclude masg detonation. ‘Therefore, quantity-distance
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RA PD 99282

Figure 156 — Method of Stacking Shell in Above-ground
Maygazine Storage

requiremneants for Classes 6 and 7 when so stored includipg the max-
imum permitted in each magezioe, shal! be those prescribed for
Classes 9 and 10. In above-ground storage magazines, the quantity-
distance tablen for ammunition and ammunition components of Clagses
6 and 7 are based on the assumption that on initiation mase detons-
tiong will not occur, and that the detonation at any one instant will
be limited to the amount contained in one stack and that the missile
distance is the controlling consideration. Ammunition of Class 6
stored in sahove-ground magazines shall be spaced in stacks contain-
ing not over 5,000 pounds of explosives each, with stacks spaced at «
mitimum of 2 feet apart. Ammunition of Class 7 stored in ebove-
ground magazines shall be placed in stacks containing not more than
15,000 pounds of explosives each and spaced in accordance with Ord-
nanrce Drawing 19-48-12. See figures 156, 157, and 158, If stacking
requirements are not satisfied in the storage of Classes 6 and 7 mate-
rial, it will be assumed that, on initiation, all ammunition in one
magezine wil{ detonate en magse and that the gquantity-distance re-
quirements, including the maximum permitted in each magazine,
ghall be thoge prescrihed for Classes 9 and 10.

d. Definitions. Terms used in the following tables are defined
as follows:

{1) TNHABITED BUILDING, Any building of structure occupied
in whele or in part as a habiration for human beings, where peaple
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EXAMPLE SHOWN: MIO7 HE SHELL FOR 155-MM HOW. CONTAINS 15.13 LBS, OF EXPLOSIVE PER SHELL.

STORING SOSHELL, IG HIGH, OR 800 SHELLS IN GNE ROW IS EQUAL TC 800 X 15.13,0R 12,104 LBS. OF
EXPLOSIVE. FROM THE CHART, 12,104 LBS 15 EQUIVALENT TO A NOSE TONOSE, OR BASE TOBASE,
DISTANCE OF 40.5 INGHES.

NOTE: THE DISTANGES BETWEEN PILES SHOWN BY THIS GHART ARE INTENDED TO LiMIT EXPLOSIONS
TO ONE PILE.

RA PD 89296

Figure 158 — Quantity-Distance Chart for Above-ground Magazine
Storage of Separate-loading Projectiles
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ace accustomed 1o asgsemble, both within and cutside of Government
establishments. However, buildings on Government establishments
in which people are regularly engaged in operations which require
the location of such buildings in the magazine areq, may be placed in
accordance with intraplant or magazine-to-magazine distances. Land
limits or boundaries of military reservations will be considered pos-
sible sites of inbabited buildings.

(2) PUBLIC RAILWAY, Any steam, electric, or other railroad which
carvies passengers for hire.

(3} PusLIC HIGHWAY. Any street, alley, road, or navigeble stream
open to the uge of the general public,

(4) NAVIGABLE STREAM. A body of water capable of extensive
navigation by tugs, barges, or larger vessels.

(5) NEAREST MAGAZINES. The nearest magazines containing ex-
plosives or ammunition. The amount of explosives or ammunition
permitted to he stored in a magazine can sometimes be increased if
the nearest magozines are filled with inert materials, thus greatly
increasing the distances to the nearest magaziney containing explosives
or ammuaition,

(6) MAXIMUM PERMITTED, The largest amount of explosives or
ammunition permitted to be stored in a magazine even if it is more
isclated than the tables prescribe, It is imperative that the loss of
military supplies be kept to an absolute minimum,.

(7} BSTRUCTURAL paMAGE. The serious weakening or displace-
ment of foundations or brick or stone gupporting wallz or the breaking
of wooden main supporting members in outside or inside walls. No
readily reparable damage such es broken glass ot loosened plaster is
congideted strugtural damage.

e, Explosive content. The explosive content of ammunition or
tomponents is shown in the technical manuals for each caliber and
type of gun, on ordnance drawings, and in ORD 11 SNL's; if such
information is not available, it should be requested from the Chief of
Ordnance. The guantities shown in the following tables were com-
puted as follows:

{1) SMOKELESS FOWDER. The quantities in pounds are the net
weights of the powder in the boxes or in the propelling charges.

(2) PvrOTECHNICS. The quantities are based on the net weight
of the illuminant or explosive composition.

(3) SEPARATE-LOADING AND UNFIXED SHELL AND BOMBS. The
quantities are computed by taking the net weight of explosive in the
charge of one shell and muitiplying by the number of shell o¢ bombs
in the magszine,
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{4) FIXED AMMUNITION. The quantity is the net weight of the
high-explasive charge in the shell multiplied by the number of rounds.
The smokeless powder propelling charge is so much less hazardous
that it ig not included in the computation for this class of ammunition.

(5) RockETs. The quantity to be considered for quantity-distance
purposes is the weight of the high explesive in the head (shell) plus
the weight of the propelling charge in the motor. If there is a detona-
tion of the explosive in the head, the propelling charge may be ex-
pected to detonate as well. For classification of rocket motots refer
to subparagraph { (4).

£. Classes of explosives and ammunition. The grouping of
explosives and ammunition into classes listed below does not imply
that the items in & particular class are to be stored together but means
merely that the hazards invelved are similar for all items in the same
class. The iterns which rnay be stored together on one magazing are
set forth in the Combination Storage Chart, paragraph 173, The
maximum amount of explosives permitted in any location is the top
himit for the distance specified. However, the quantity may be exces-
sive for any particular case under conditians surrounding the individual
operations. ‘Therefore, it is mandatory that local limits be established
in amount no greater than those consistent with continuous and
efficient operation. Operations and personnel will be so arranged
consistent with continuous efficiency &s to ¢ongtitute the smallest
personnel exposure to any one explosion hazard,. When military
explosives and amvnunition are packed in accordunce with the provi-
siong of War Department drawings and specifications, they may be
grouped, according to the dagree of hazard involved, into the {ollowing
classes:

(1) Cuass 1. Small-arn anmenunition including 20-mm, excopt HE
and HE-I rounds; mechanical time fuzes without boosters; AT practice
grenade; Engineer Corps combination, pull, pressure, and release firing
devices; thermif; mminet's safety fuse; fuse lighters M1 and M2, This
class is principally & fire hazard, No quantity limit is placed on storage
of materialy in thig class

(2) Curass 2. Single-base multiperforated smokeless powder of
web thickness dreater than 0.01% inch; chemical ammunition confain.
img phospharus (except complets rounds); theemite and sinular btrn-
ing compositions; Huminating, flare, or signal compositions which
have been congofidated in the final press operations so that no ex-
plosive material is exposed; 60-mm and 81-mm mortar illaminating
shell. These materials may become unsafe under extreme conditions
of moisture, high temperature, or age. They burn with intease heat,
but usually do not form dangerous missiles or generate pressures
which will cause serious structural damage to adjacent magazines.
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CLASS 2. QUANTITY-DISTANCE TABLE

Smmokeleds powder in containsra (in boxes, powder cans, cariridge storage
cages, ef.); pyrotechnics (foornofe ) chemical ampmnition cantaining
phosphorus (except complete rounda); or 60-mm am! §f-pun mortac
ifluminating she!l (footnote ')

QUANTITY! IPOUNDS] MINIMUM UNBARRICADED DISTANCE IN FEET FROM NIAREET

o | woow | g | I ] T e
100 1.000 75 78 75 50
1,000 5,004 115 115 115 5
5,000 10,000 150 130 1303 100
10,000 20,000 190 160 190 125
20,000 30,004 215 215 215 145
30,0 0 G0 235 225 235 155
90,000 50,000 250 250 230 165
40,000 60,000 260 260 260 175
60,006 S1,600 270 250 270 185
70,000 24,000 250 280 280 190
BY,200 90,000 298 195 295 195
90,004 109,000 300 300 30¢ 200
100,000 200,000 375 a7s 378 259
100,000 00,000 450 430 450 K11 0]
3ou,q00 400,000 525 525 5925 350
400,000 500,000° 600 00 () 404

Smakeless powder in bulk {(not in confainers)

100 1,000 100 1060 100 50
1,000 3.0M0 150 150 150 75
5,600 11,000 200 pi] 200 100

LG, 0120 20,000 250 250 250 125
20,000 30,0040 285 285 285 145
364,000 40,000 310 310 310 155
40,000 50,000 30 3o 330 165
50,000 0,000 L ELH 343 175
60,600 70,000 360 360 da0 185
70,000 &0,000 378 3rs 375 190
R, 000 90,000 BRI 390 390 95
90,000 100,000 400 400 400 200
100,000 200,000 500 SH 500 250
200,000 300,009 600 600 600 300

For storaue of Clasa 2 pycetechoics and pyrocechnic materials, the Fllowing Guses apply
under {he condstions given:

{a)l IHuejpabng, Beew or sigoel cumpositions whichk bave buwen consalidated in tha Snel
bress oferatians end are 30 clowwd that ne explosive matweial is exposed, and mUltary pyro-
techndos, cwonpd Closs 9 wimterial, that lave bean boxed and are ready foc shipment, may be
Wtored ai cpe-balf of the Clasy 2 distaocus,

6} In quantities from 106 to 500 fwuinds, fohablied buildiog, public railway, sod poblic
hlgbway dlatancas are 50 fect; maguzioe dictesce i3 35 fuel,

fe}  Totml guantity of pyrotechnic or pyrotechnic moteriala at aoy ane locabon dvould
tot exc¢ued 50,000 pounds and wust oot exceed 200,000 paunde.

“Fur starsge in steodssnd itlos magatines, preserlbed distancss may ba helved from all skdes
axient the dcor and,

*’Hs_m’inium quantity peridtied ot emy une Joostlea (except pyrolechoics and pyrotechnic
nateriaia},

it ‘Whea nxessary, $0-mm and Bl-nun mortar Mufidnotiog shell say be stored with Clasp 4
ev03,
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(3) Cuass 3. All loaded fuzes except fuzes containing H E loaded
boosters; AT practice mines contairing a smoke charge; and artifiery
primers, These vsually explode progressively, not more than a box
or two at @ time. Pressures which will cause structural damage to
adjacent magazines usually ere not generated. Missiles are small and
light, and usually fall within 100 yards.

CLASS 3. QUANTITY-DISTANCE TASBLE
TUANTITY {POURDS OF EXPLOSIVE) | MINIWAUM UNBARRICADED DISTAHCE IN FEET FROM MEAREST!

Mo e | Cliine | fetwar | oahway | Mosees
50 400 404 400 60
200 400 400 400 1410

1,000 00 4040 400 180

10,000% 400 .400 400 200

'Bor storage iy slandend igloo neagpxlanm, prescribed distances muy Lo lwlved from mil ddea
excapt the duur end.
SAagimom guantity pefinlited st ooy uiwe leration.

(4) CrLass 4. When packed in accordunce with ordnance draw-
ings and specifications: Fixed and semifized artillery smmurition in-
cluding 20-mm HE-I (complete rounds), with all types of projectites
except pentolite-foaded ahell; lght mortar ammunition (81-mm and
smallet ); grenades, including practice grenade Mk 2; anfipersorns]
mine M2, blank ammunition for canmon; rocket ammunition gssem-
bled in complete rounds, except those with HE loaded keads but in-
cluding 4.5-inch TN T-foaded rocket T22, and rocket motors (=ee foot-
nate’, Clasy 4 Quantity-Distarce Table, Items in this class usually
explode progressively, only a few boxes at a time, and many explc-
siong of individual rounds are of low order, Pressures which will
cause structural damage to adjacent magazines usually are not gener-
ated. Moest missiles will fall within 200 yards. This class includes
all fixed and semifixed chemical shell {complete rounds) for artillery
except thut quantity limitation does not apply. It also includes 76-mm
and 3-inch illumingting projectile, complete rounds.  Although 60-mm
and Bl-mm mortar illuminating shell are Class 2 jtems, they may be
stored with Class 4 items when necessary.

(5) CuLrass 5. Separato-loading shell, loaded with explosive D,
and all calibers of shell not asmembled to or packed with cartridge
cases. These usually explode, one shell at a time end, in neatly all
cases, with low order. The missiles are limited az to number and
range, and most of them fall within 400 yards,

(6) Crass 6. Fuzes contziningd HE-loaded boosters, adapter-
boosters, packed separately in boxes. These items usually explode
progressively by stacks. Structural damage caused by the pressures
is upually limited 10 adjacent mapannes Missiles are light and usu-
ally fall within 200 yards.
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CLASS 4. QUANTITY-DISTANCE TABLE

auaNTITY ;‘;?m?’ oF __Mm::.‘-::l :muca:::" :HIIANCE u: ;li:f FROM MEAREITL2
Mot Over Bullding Rallway Highway Magozine
50 1,200 1,200 1,200 60
SN 1,200 1,200 1,200 140
3,000 1,200 1,200 1,200 180
50,000 1,200 1,200 1,200 225
500,000 1,200 100 120t 300

'Far stofee io standmsd ieloa megezhies, prescribed distonces way Le halved froca all sidas
except the deor end.

Maxmun quantliy permitted ot piy one Jacatlon,

#Clds 4 rocksts with motore stganbled to losdwd ur unloaded Leads, should Bol be storad
asbovegound megazmes Jocated 1 dmse theo the lollowing migdle distancus from the Jigtad
lucations:

LOCATION MUINIM UM Mls@lm DISTANCE
Tuhatited Building Moximurn Algbi range of rocket or 4310 fout, whichever 4 fos
Public Railwey 60%% of mavjmum Bight fange of rockat or 2,590 Veot, which-
aver is Jem
Publie Fighway 30% of maximum fAlght tange of rocket or 1,300 fwel, which-
ever is low

CLASS 5. QUANTITY-DISTANCE TABLE

SUANTITY IPOLMDS GFEXPLOSIVEE | MINIMUM UNBARRICADED DISTANCE IN FEET PRI HEAREST
)ahoblied Public PubH :
Mot Over Bullding Rallway Highway Magasine
1,000 1,200 1,200 1,200 100
25,000 1,200 1.200 1,200 200
650,000% 1,200 1,230 1,300 300

1For atigrage io stendard igloo mogazingd, peeacribed distapces may bo helved from all pldes
axcapd the doar snd,

“Blaxlpiums quantity perraitied at any one location.

CLASS 6. QUANTITY-DISTANCE TASLE

QUANTIFY: [MOUNDS OF FEXPLOBIYE] | MIMIMUM UNBARBICADED DISTAMCE 1M FIEY PROM MEARFSTS
Not Orer llh:‘lT:Jil:;d I:Tlil':y H:::\I:‘;r Magaine

50 230 140 70 80

200 240 140 70 100

5,000 1,500 900 450 200

100,00¢° 1,500 900 450 300

Whett items of this clase aro atored in concrate iploo magaclnwe, the quentity-distance re-
Qulrerments of Class %, bolk axplsives, will @vern, except that no dirtansed lews than cne-half
the dinmaoce pescribed in thin teble for Class 6 itcma ace mmtborlesd,  ‘Tha quantity of
axpioxive materlal given in paragtaph 172 r {5) moy be wied when in above-groand msgasives
if the mnoteriat §s stacked and mpregoted B mrordanes wilh Ordnance deswings.

“For Metage in stenderd igloo magirises, prescribed distaoces may be balved from all widap
mucept the doar end

Macoum quantity permitted al any ond Jocation.
i
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(7) CuLass 7. Sepatate-loading HE shell of all calibers, except
shel! loaded with explosive I, All in 2 magazine may explode but
the wxplosion may be limited to one pile by arranging the material
in accordance with instructions for piling separate-loading shell given
in paragraph 172 ¢ (5). Structural damage usbally is limited to
adjacent buildings. Most missiles will fall within 500 yards.

CLASS 7. QUANTITY-DISTANCE TABLE

EUANTITY! LPOUNDS OF EXPLOSIYE) | MINIMUM UNI&IIICADED CGHETAMCE IN FRRY FIO:M HEAARIT:
) Inhablsed Publi ’ Publl i .
Mot Ounr Bnuildir:s l hilwﬂ‘r I Hl;llw:'r | Moguzina
25,000 1,800 1,800 1,800 ; 200
500,000° 1,800 1,600 1,800 _] 300

"Whan itemw of this ciwss afa wtored i concreve igloo egazioss, the guantivy-distance re-
quiretvenis of Class 9, bulk exploslves. »5lk guvern, oocept thal vo distonced leaw thon one-half
the distance praccribed la this table fur Clesc 7 ibems am anthonzed, Tho quantily comsidersd
will be io Aceordance with paragroph 172 o (51, when stacked wwl propesly sogrepatsd io
above-grownd ragozinen

SFoc storage in stamdatd iglon m H presctimd diswances nigy be balved from oY sldes
excapc the ducd end.

IMozimurs quantity pernidtied st any une location, Whet magnziaer with maximum cepacis
Hep Fobskantislly Jep thon this quentity ore 5n ¥sé 0 to be Lustalled, reducad distances yoey be
chtuinwd from the OBwce of the Chd of Ordnunce,

(8) Crass B Primer percussion elements, delonators, primer-
detonators tor bonibs, detonating eloments, and biasting caps, packed
in accordance with ordnance drawings.  All the contents of a maga-
zine may explode at one tume. However, as the total amount of ex-
plosives iy small and not closely confined, structural damage usually
is limited to adjacent magezines. Light missiles of very litnited range
are formed.

CLASS 8. QUANTITY-DISTANCE TABLE

LMTIT\’ FOUNDS OF EHWSIVTA.\INIMUM UNSARRICADED DISTANCE IN re:f ;RDM NEARE.’L'I'_‘_
Ner v Wides | aive, | sy | e
2,000 930 590 200 300
5,000 © L2000 720 360 300
10,000 1,500 900 450 300
15,604 1,610 970 490 300
20.000° 1,740 ] 1M 520 300

1Py stoeage io stoodutd lgloo magurined, prescribed distadces may be halved fram ol xdes
oxcopt the duw end. Distances for nbove-erovnd magazines may be roduced oom-hall by use
of bercicades.

Far quantitios lass than 2,000 pounds of saploaive, distences piveo tn tha table for Clasa »
wnd Clase 10 explodves may be saad.

sximum quanilly permitted at any one Jocation,
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(9) Crass 9. Bulk priming, initisting, and high explosives; fash-
light powdear; photoflash composition; demolifion blocks “primacord”
detonagting cord, spotting charges; black powder; dynamite; Mk 3-
sories offensive hand grenades; looxe pyrotechnic maferials before
finaf consolidation, except tharmate and other slow buyrning incendiary
compournds (Tootnote’ Class 2 Quantity-Distance Table); EC blank
fire powder contatning less then 30 percent water; quickmatch;
double-base amnakeless powder, and single-base smokeless powder with
web thickness less than 0.01% inch. Explozives in this group include
lead azide, mercury fulminate, PETN, pentolite, tetrytol, RDX, Com-
position A, Composition B, Composition B-2, Composition C, Compo-
sition C-2, torpex, and mixtures of magnesium and black powder, If
more than 2,500 pounds of lead azide, mercury fulminate, or PETH
are to be stored in a single magazine, special permission must he ab-
tained from the office of the Chief of Ordnance. In a fire, black
powder burns with explosive rapidity; high explasives may burn or
explode depending upon the material, quantity, and degree of confine-
ment,

(10) Crasg 10. Pemolition, fragmenfation, arnd photofiash
banths; bombs Joaded with Comp. B and trifonal; bangalore torpedoes;
torpedo warhsads: HE antitank mines; antipersonne! mines M3,
HE-lcaded AT grenades; HE 4.2-inch mortar shell; Livens HE sheli
bursters for chemical shell or bambs; auxiliary boosters, HE mortar
amrmunition (larger than 81-mm); HE rocket shell with or without
motors assembled thereto, except 4.5-inch THNT-foaded rocket T22,
and fixred and sennifized artillery amunumition containing penfolite,
assembied ax camplete rounds (foetnole 5, Classes 9 and 10 Quantily-
Distance Table). All the contenis of a magazine may explode at pne
time. If this happens, structural damage caused by the pressure
gengrated is nol likely to oceur at the distance given in the table.
Mosi missiles will fall well within (hese distances, When fragmenta-
tion hombs are concerned, distancey specified in Classes 9 and 10
tabie will not be less than the distances es stated in the Class 4 Quan-
tity-Distance Table, but ey be one-half the distance as stated in the
Class 4 table when stored n concrete igloo magazines, except from
the door end.

(11} Cvrass 11. Chemical ammumnition except complete rounds
and that containing white phosphorus. Chemical shell, bombs, and
grenades stored and issued by the Ordnance Department are not
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CLASSES 9 AND 10. QUANTITY-DISTANCE TABLE

QUANTITY {POUNDS OF EXPLOSIVE) | MIKIMUM UNBARRICADED DISTANCE M FEET FROM MEAREGSTH A
; ]

Over Not Over ".":G:i‘,‘,:d I:;tht:r Hr:::::, Mugesing
- — 10 145 D] 45 66
10 PE] 145 Pl 45 60
25 S0 145 L'l 45 vl
50 100 240 140 " RO
100 200 290 230 110 10
204 30n 520 ain 150 120
aon a00 G40 380 160 130
400 500 120 430 220 140
00 - 600 800 48D 240 150
500 700 860 ) 520 260 158
700 800 920 350 280 165
30U 900 | 980 390 300 \70
800 1,000 ‘ 1,020 610 310 180
1,000 1,500 1,120 670 330 i 210
1,500 2,000 1,40H 120 k1] 230
2,000 3,000 1,390 ] 390 260
3000 4 Q00 1,420 850 420 280
4,000 I 5,000 1,500 o 450 300
5,000 £, Q00 1,560 940 470 Qo
6,000 7,000 1,610 270 454 300
7000 &,000 1,660 1,000 00 oo
8.000 2,000 1,700 1,020 510 3up
9,000 10,004 1,940 1,040 530 300
10,200 15,000 1.890 1130 560 kB
15,000 20,000 2,040 1,200 600 K[
20,000 5,000 2,180 1310 654 300
25,000 3,002 1,310 1,3%) B40 300
30,000 35,000 1,450 1470 730 300
35,000 44,000 LET0 1,540 70 300
40,004 45,000 2,650 1,610 aoo am
45,000 50,000 2,810 1,680 240 360
50,000 55,000 2,920 1,750 830 400
55,000 60,000 3,030 1,820 910 400
60,000 455,000 3,130 1 ERO 949 400
65,000 70,000 3,220 1,230 970 300
70,000 75,000 1310 i 1,800 1,660 400
75,000 80,000 3,390 2,040 1,020 400
80,000 £5,000 3,460 2,080 1,049 400
85.000 90,000 3,520 1,320 1,060 404
90,000 45,000 3,580 2.150 . 1,080 400
95,000 100,000 1,630 2,180 1,000 400
100,000 125,000 3,750 2,250 1,320 200
125,004 159,000 3,870 2,320 1,160 &00
150,000 175,000 3.984Q 2,390 1,190 BO0
175,000 240,000 4,090 2,450 1,220 00
200,000 225,000 4,200 2,520 1,260 K00
225,000 250,000° 1310 2,590 1,300 200

Fos wtofage of Class 9 and 10 pyvotmchalos or pyrotechods materinle, the totel quantity o
hoanrdols metarial st koY ooz Joceton showd not exceed 30,000 pounds snd must uot excead
200,000 poucda.

For storage in atendard iglos megetines, preseribed Jimtaoces msy be halved fraom alf sides
wxcapt the door ond.  Distmoces in shove-ground mogatioes may be reduced to ond-half by use
of barriceded.

ihinzimuem permitted &t pey oor locailen,

\[f vockets with motors asaembled to shell not flled with high explosive are stormd in abova-
ground moagasines, the magasines should be wparated from each other by Claas 4 distancm,
TNT-losdod rockets with loaded motcrs ansembled o shell ara dadignated Clues 10 ammunds

kL3
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considered to be an explosive hazard, and no limit has been placed
on this type of ammunition as far as quantity-distance limits are
concerned. However, storage must comply with the requirements of
paragraph 174 and the Combination Storage Chart, paragraph 173,

(12) Crasgs 12, Explosives such as ammomum nifrate, DNT,
and wet nifrocellulose. These materials are insensitive and can be
detonated only by wvery strong initiation. 'When stored in an explo-
yives atea where there is a possibility that explosives may be projected
into them, they will be stored in sccordance with the regulations for
Class 9 explosives, Wlen stored in an grea of fire hazards only and
separated by mhabited-building distances from areay contaiming ex-
plosives or ammunition, these raterials may be stored in accordance
with the regulations for smckeless powder (see Class 2 Quantity-
Distance Table). )

g Quanmtity-Distance tahle for hillside mogagines, This table
applies to magazines so constructed that they are covered by earth
at least to the highest point reached by explosives stored within them,
and separated from each other by continuous ground in such manner
that the level of the separating material does not fall below the line
joining the highest points reached by explosives stored within adjacent
magazines.

QUANTITY OF HIGH EXFOSIVES DIITANCE
R lln pownds up tol lin feutt

20,000 100

30,000 110

40,000 120

50,000 130

50,000 135

70,018 140

80,000 145

90,000 150

100,000 155

125,000 165

150,000 175

175,600 185

200,000 196

250,000 . 200

oo The nfagile distance i the table below should be obacrved for all rockets with besded
molors atteched ta lowded or unloaded shell whan stored in sbove-grouod magaziaes.

LOCATION "MINTMUM MISSILE DISTANCE
Inbabited Build"io.; Waxhnum flight cange of rocleet o 4,310 foet, whichaver js Jowd
Fublic Railway 0% of macdmum flight range ol rocket or 2,590 faet, whichs
Publle Highway 30%&:}:}%::.3“\”“1 filght cange of rocket of 1,300 feet, which-

*Foc wtorsge of ficed and samnifiead #rtillety mmmunitien contkining pentalite, Claw 3 and E
quaotty-distenced #pply wxerpt thot distancos lges thsn those spplicabls 0 Clam 4 ammuni.
tiots are mot authorized.
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h. Intresplant quantity-disisnes tahle,

QUANTITY OF EXPLOSIVELL IN

SEPARATE BUILDING DE WITHIN

SUBKTANTIAL UIVIDING WALLS

MINIMUM WHBANR(ICADED
QISTARCE RETWEEN

{1t MOUMDS) IIM FERTS
Dvar Hap Gvar _
— 1% -
14 15 4
15 50 60
LT 100 &0
g 200 g
2H 100 130
300 40U 130
40 5000 140
SO0 50 140
750 1,000 180
1,000 1,504 210
1,500 1,000 230
1,600 3,000 460
3,000 1,000 280
4.000 5,000 aou
5,004 6,000 ki
&,000 7,000 340
7.600 0040 6o
3,000 9,000 330
9,000 10,000 400
10,000 12,500 420
12,500 15,000 LEL
15,000 17,500 M)
17,590 20,000 190
20,000 25,000 530
25,000 30,000 560
30,000 35,000 S99
as.aod 40,000 hi0
40,0040 45000 540
45,001 20,000 BAD
50,000 53,000 &30
55.000 69,000 100
60,00u 55,000 720
65,000 10,0040 740
70,000 15,000 TR
75,600 80006 78D
B,000 3,000 790
185,000 ORI 800
90,000 95,000 220
95,000 100,000 R30
100,000 135,000 200
125,000 50,000 950
154,000 175,000 1,000
175,000 200,000 1,050
200,000 225,01 1,300
223,000 250,000 1,150

IApplias to high ex

plostvaa or itecos losded Witk high explosives,
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173. COMBINATION (MIXED) STORAGE OF AMMUNITION
AND EXPLOSIVES AT POSTS, CAMPS, AND STATIONS.

a. The following table and chart show the ammunition and explo-
sitves which may be stored together at posts, comps, and stations. All
itams in & group may be stored together. Where an “X” appears at
the intersection of g horizontal row and e vertical column all items
in the two groups may be stored together. Where un “O" appears at
the intersections of a horizontal row and a verticel calumn all items
in those two groups may be stored together if the total explosives
content of the items of the two groups stored together in one maga-
zine or revetment does not exceed 1000 pounds,

b. Mixed storupe as permitted by this table and chart does not
suthorize violation of the quantity-distance tables for the storage of
ammunition and explosives at posts, camps, and stations, Where twg
or more guantity-distance classes of ammunition and explosives are
stored together in a magazine or revetment the intermagazine dis.
tance and safety distances to inhabited buildings, public railways, and
public highways shall be those specified for ihe most hazardous class
of material stored therein,

c. Grempx. Ammunition and explosives are classified inte groups
as follows and shown in the Combination Storage Chart belaw;

I. CARTRIDGES FOR SMALL ARMS AND OTHER S{MILAR CAR-
TRIDGES EXCEPT THOSE WITH EXPLOSIVE BULLETS: Included
arg ball, iracer, armor-piercing, incendiary, armaor-piercing-
incendiory, blank, frangible, gallery practice, guard, high-
pressure test, and subcaiiber cartridges, calibers 22 to .60
inclusive; 20-mm cartridges, armor-piercing, ball, and prac-
tice; shotgun cartridges; grenade propelling cartridges, trench
and field mortars ignition cartridges, blank cartridges for
rminiatore bombs, and cariridges for bomb cluster adapters,
when stored sepurstely from the complete rounds of which
they are componenis; and cartridges packed with grenade-
projection adapters,

1I. MiLITARY PYROTECHNICS: Included are all types of aircraft
and ground signals, flares, and lights.

III. SMOEE AMMUNITION EXCEPT THAT LOADED Wit WP: In-
cluded are all fixed, semifixed, and separate-loading shell,
mortar shell, grenades, rockets, bombs smoke pets, and
drums, and containers filled with HC, FS, FM, and colored
smoke mixtures.

IV. INCENDIARY AMMUNITION: Included are bombs, grenades,
and rockets.

TTR1ZL 7 - 43 - 14 247
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VI

VIL

VIIL

IX.

e

X1

XIIL

XIIL

WP aMMUNITION: Included are fixed, semifixed, and sepa-
rate-loading shell, maortar shell, grenades, rockets, and bombs,
loaded with white phosphorus,

CHEMICAL AMMUNITION: Included are fixed, semifixed, and
separate-loading shell, mortar shell, grenades, rockets, and
bombs, loeded with H, L, CG, PS, CNS, CNR, AC, CC, A-],
A2, CK, E-1, P-1, CN, CN-DM, DM, NC, and C! chemical

compasitions.

SEPARATE-LOADING FROPELLING CHARGRS AND BULE PROPEL-
LENT POWDERS: Included are propelling charges for calibers
4.5-inch 1¢ 16-inch inclusive, bulk propellent powders of all
classes, mortar increwents, and other propelling charges, when
packed separately from the complete rounds or complete
charges of which they are a component.

FUZES, PRIMERS, BOOSTERS, AND BURSTERS: Included are
adapters, adapter-boosters, fures (all types), primers, primer-
detonators, detonators, blasting caps, percussion caps, de-
structors, and bursters,

FIXED aND SEMIFINED AMMUNITION, EXCEPT SMOKE, INCEN-
DARY, WP, AND cHEMICAL: Included are high-explosive,
high-explogive-antitank, shot, armor-piercing, practice, canis-
ter, shrapnel, and illuminating smmunition for colibery
37-mm to 120-mm; high-explosive, incendiary, and high-
explosive-incendiary, 20-mm ammunition; all cartridges for
40-mm and 57-mm guns, and cartridges for small arms with
explowive bullets,

MORTAR AMMUNITION UP TO AND INCLUDING 31-mMmM (3-
INCH) AND HAND AND EIFLE GRENADES EXCEPT SMOXE, IN-
CENDIARY, WP, AND CHEMICAL: Included are high-explosive,
illuminating, and practice ammunition; antitank, offensive,
fragmentation, and practice hand and rifle grenades; and
grenade kits,

ROCRETS, EXCEPT SMOKE, INCENDIARY, WP, AND CHEMICAL:
Inchuded are high-explosive, high-explosive-antitank, illomi-
nating, target, and practice rockets; motors and all loaded
componenty for rockets,

LAND MINES, FRAGMENTATION BOMES (FUZED), AND MORTAR
SHELL 105.MM AND LARGER, EXCEPT $MOKE, INCENDIARY,
WP, anp CHEMICaL: Included are antitank, antipersonnel,
and practice mines (with fuzes): fragmentation bombs
{fuzed); bomb clusters, high-explesive and practice; and high-
explosive and practice mortar shell,

SEPARATE-LOADING PROJECTILES, EXCEPT WP, SMOEE AND
CHEMICAL: Included are high-explosive, armor-piercing,
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decle-piercing, and illuminating shell, and shrapne! for cal-
ibers 4.8-inch to 16-inch, inclusive,

XIV. Bomps, DEPTH CHARGES, AERIAL MINES AND AERIAL TOR-
PEDOES EXCEPT SMOKE, INCENDIARY, WP, AND CHEMICAL: In-
cluded are demolition, general purpose, armor-piercing, semi-
armor-piercing, Wigh capacity, light case, and leaflet bombs;
depth charges; aerial mines; and aerial torpedoes.

XV, DEMOLITION MATERIALE AND HULK EXPLOSIVES; Included
are bullk ‘I'NT, bulk explosive “D," plestic explosives, demoli-
tion blocks, nitrostarch, cratering explosives, bangalore tor-
pedoes, shaped charpes, snake charges, primacord and cor-
deau detonani.

XVI. DYNAMITE, ALL TYPES.

NVII. BLaNK AMMUNITION FQR CANNON, SPOTTING CHARGES,
SMOKE PUFF CHARGES, FEULK BLACK POWDER: Included are
all components loaded with black powder {except fuzes)
packed separately from the complete rounds of which they
are components; and all fireworks including sirmulated gre-
nades, dage bombs, firecrackers, ete.

XVIII. PHOTOFLASK BOMBS AND PHOTOFLASH FOWDER.

174. STORAGE OF SPECIFIC TYPES.

a. Black powder. Black powder in bulk, saluting, practice-bomb,
and smolke-puff charges should be stored in dry and, if practicable,
bulletproof magazines. Black powder will never be handled or stored
in & barracks, general supply room, inhabited building, or any build.
ing heated by stoves or open fires, In & magazine containing black
powder, explosives-operations safety (nonsparking) shoes will be
worn, and no work will be done other than that involved in the actual
storage and removal of the powder from the containers and the re-
movel of mpilled graine. The floor of the building in which such
operations as repacking of black powder iz performed should be cov.
ered with a tarpaulin ot canvay. Black powder does not deteriorate
in storage if kept dry. Containers of saluting, practice, and smoke-
puff charges are stared with tops up. Containers of black powder
should be carsfully examined at the time of receipt for weak spots
and holes with special attention to examination for stmall holes, such
as nail punctures, which are not immediately evident. Damaged con-
tainers are not repaired; their contents are transferred to serviceabla
drums. Condensed molgture may rust the container or corrode the
cap. When containers are painted, caps replaced, of contents trans-
ferred, tha following conditions must prevail

{13 The work will be dune at least 100 feet from any magazine
contmning explopives or amunitiosn,
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(2)  Tf any powder s spilled, work will stop until the spillage is
carefully taken up and the spot washed with water. The powder
talten up will be destroyed by dumping in water,

{33 If tonls are required to open a container, only safety tools
will be used, and the operator will be protected by a barricade and
the work will be done in strict compliance with insttuctions issued for
this purpose by the Chief of CQrdunance,

{4) The guentity of powder in the vicinity of operations will be
kept to a minimum.

(5) Special care will be observed to see that all information
murked on the original contewner is reproduced when repainting the
old container or transferring the contents to a new container.

(6} Empty black powder containers will be thoroughly washed
out with water.

. High explosives—TINT, oxplosive D, letreyl, triton hlocks,
These are stuble in storage and require only protection from moisture
and, if practicable, from rifle bullets. They are stored in wax paper-
lined wooden boxes. In handling loose explosives of this clays, ex-
plosives-operationy safety {nonsparking) shoes should be worn, Noo-
sparking tools should be used in opening boxes, Broken coatuiners
may be repaired or contents transferred only at o distance of 100
feet from a maguzine containing explagives or ammunition.

e. Dynumite. Dynamite is sensitive to heat and shock. It should
be stored in fireproof, bulletproof magazines. Nonsparking tools will
be used in opening cases. Empty containers that have been used for
dynamite will be destroyed by burning,  Qily steins of nitroglycerin
will be scrubbed up with a solution consisting of 4% gallon of water,
Ly gullon of wood alcohol, and 2 pounds of sodiwm sulfite or potas-
sium sulfite.  Store cases of dynamite initially right side up, so car-
tridges will lie Rat. However, in order to eliminate the possibility of
exudation of aitroglycerin from the cartridges, it will be necessary to
turn the cases, based on averope storage Le¢MpPAratures, in accordunce
with the following:

Average Srarpps Temparaivre Inberval Babweon Turnings
Below 30°F. ... .. Do not turn
Dt bOSF . ... ... Six weeks
60to 75" F.. . . . ... .. One manth
Over 75*F.. . . ... ... Two weeks

The first turning wifl resull in the cases beitig bottom side up, with
the cartridges =till in 2 horizontal position. Frozen dynamite will not
be turned. Where definite knowledge as to the composition of the
dynamite iz available, straight ammonium nitrate dynamites need not

be turned,
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. Rulk smokeless powder and separnieloading propelling
chuarges,

- {1) These should be stored insofar az practicable in magazines
which are well-ventilated and dry. Since smokelcss powder is princi-
pally a fire hazard, a well-ventilated frame structure covered with
corrugated sheet asbestos and built on well-drained ground may be
uzsed,  Such buildings are often more essily kept dry than hreproof
magazines. Bulk smokeless powder is packed in all steel or in metal-
lined woaden boxes, which are stored on their sides with dunnage
encugh to insure free circulation of air through all parts of the pile.

{2} The method of storing propelling charges in fiber or metal
containers and bulk powder im boxes is shown on ordnance drawings.
When containers of charges 10 iuches in caliber and over are stored
pn their sides, provision must be made to prevent the weight of the
upper layers crushing the containers in the Jower.

{3} Boxes, crates, bundles, and containers shoufd be stored so
that the covers can be readily inspected or removed and 9o that the
containers may be airtested in storage.

(4) Magazines in which smokeless powder is stored should be
equipped with 8 maximum-minimuwn thermometer which should be
read dwily or as often ss necessary. If the temperature exceeds
190 F for 24 hours or 857 F for 72 hours, the magazine should be
cooled by wetting down the exterior with water gr by opening the
doory end ventilators at night and closing them in the morning, If
this fails to reduce the temperature, the Commanding Officer will
decide whether the stores are to be removed W another magazine.
When msgazines are cooled by such ventilation st night, effective
measures will be taken to protect against fire and to close the doors
in case of rain,

{5) Smuokeless powder, in bulk or in scparate-loading charges, iy
alwnys packed in gittight conteiners. Jt is important that such con-
tainers remain airtight uwntil the powder is used. When a shipment
is received, every container is given a visual inspection to see that it
is not damaged amndd that the cover i1z in good condition and tight,

(6) Meatal containers for propelling charges are fitted with a test
hole and plug in the cover so that they ¢an be tested for airtightness
after the comtainers have been opened and clased. Every container
in which a propelling charge is stored will be airtested when received
and whenever it is subject to handling that mght cause it to leak.
The testing should be done with a testing ser similar to the cartridge-
storage-case testing set M1, 24.12-2, However, 2 motar<iriven air
eompressat will net be taken into a magazine in which explosives or
armmunition are stored. If the compressnr is driven by & gasoline
motor, the motar should be pluced no closer than 75 fest 1o the
magazine or any explosive material. A prossure of 3 to 5 pounds iy
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used and if np drop in pressure is obzerved in pne minute it may be
assumed the case is not leaking.

(7} The normal odor in a smokeless powder megazine is a faint
pdor of alcohol-ether. If this odor is strong, it probably indicates a
leaky contaiper. Every leaking comtzimer will be repaired or ihe
contants transferred to an airtight container. If the contents of any
container show evidence of dampness or meisture, it should he segre-
gated and reported to the Service Command or department ordnance
officer. Leaks due to covers or gaskets may be repaired without
remaving the charge from the container or the container from the
magasineg, provided care is taken to guard agaimst sparks. Repair of
lesks in other parts of the container will be undertaken only after
the removal of the charge from the contasiner and the container from
the magszine,

(B} Personnel engaged in air testing must become familiar with
the odor and appearance of decomposing powder. They should ex-
amine each container opened for air test for the ¢haracteristic odor.
One of the first evidences of dangerous deterioration is the presence of
the acid odor of nitrous fumes in place of the normally present odor
of alcohol-ether, The odor of decompasing powder is 9o character-
wtic that it shauld not be mistaken.

(9) Fiber containers of separate-loading propelling charpes are
not usually opened unless they are damaged; then the charge is
transferted to & serviceable metal contamer, Fiber containers are
not repaired.

(H}) Metal containers may tust. They may be repainted but
must be removed from the wagazine to do yo. Care must be taken
10 reproduce faithfully the original markings whenever containers are
repainted or changed,

{11) Bome fine-grain smokeless powders are almost us sensitive
as black powder and equal precautions should be observed. The
principal safely measure in regard to smokeless powder, however, is
the careful watch for deterioration.

€. Nmall-arims ammunition.

(1) Small-arms ammunition may be stored in eny magazine or
warehouse which offery good pratection against the weather, When
inagazine space is limibled, it may be stored in a general warchouse
by partitioning or screemng off a secticn for its exclusive use. This
refers 1o small-anms smmunition only and not to other types with
which it may be stored in @ mapazine. Good protection against
moisture and high temperature should be provided. Free ventilation
of all parts of the pite should be insured, durnage being used where
necessary. Skylights and windoas near piles should be shaded so that
ammunition will not be exposed ta Jivect sunlight, Care shouwld be
taken to avold piling »munition near steam pipes. Small-arms am-
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munition packed in boxes fitted with airtight metal liners should not
have these liners opened until the ammunition 1% aboul to be used.
When only a part of a box is used the remaining ammunition in the
hox should be protected wgainst uttauthorized handling and use by
Rrmly fastening the cover in place. Serviceable ammunition turned
in by troops should not be stored in open boxes. It should he re.
packed for storing and reissued mt the first opportunity, provided it
can be identifed by lot number, 1 it cannat be identibed by lat, it
automatically becomes grade 3 wih certain exceptions and should
be disposed of in accordance with directions in WD 5B 9-AMDM 4,

{2y Tracer and shotgun ammunition should always he stored
under the best cover available, preferably in & building providing
pratection agaimst dampness and having adequate ventilation,

f. TFixed and wemilixed amnumition, grenmlea, antiperaonnel
mines. gl mortar shell,

{1} These may be stored in any magazine with good protection
fromn the weather but preferatily in fireproof or fire-resistant mage-
zines 10 redure to a minimum the danger of fire or cxplosion. Most
of the standard boxes andd bundles in which this type of ammunition
is packed are provided with cleats and those that are not may be
piled with dunnage to insure free circulation of air. Except smell-
A4'ms ammunition, hxed ammunition s usually packed in individual
Kber containers which are then packed in bundles of three containers.
If the ammunition is nat removed from these sealed containera until
it is uaed, it should remmin in good condition.  Serviceable rounds
whicl have been removed from their containers, such 4s thoze turned
inn by troops, should be placed in containers which should then be
sialed with friction tape and shellac hefore they are agein placed in
storage, This procedure will protect the round against deterioration
and the primer against accidental blows.

(2) Assembly of fuzes 1o unfuzed tems is forbidden within 100
feet of a magazine containing cxplosives ar ammunition,

(3} It is sound policy to mix quantities of different sizes apd
types m each of several magazines rather than to stare only cne kind
tn each magazine. For example. there may be on hand a sufficient
quantity of 75-mw high-explaogive roundsz to fY one magszine and
enpugh 75-mm armoe-puercing rounds for stiother, Rather than store
all high-explosive rownds in one magazine and all armor-pisteing
rounsls in apother, it s better storage practice to store helf of each
type in wach magnzine. Thus, in case of accident to one magazine,
there 15 still a supply af both types of ammunition on hand.

#,  Separate-loading shell,

{1) Separate-lcading end unfixed shell should be stored in fire-
proof magezines conteining & minimum of inflammable materials.
Iron or stesl dunnage is preferred 1o wood and it should e connected
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Ly electrical conductors and grounded.  If it is necessary (0 use wood
for dunnage, the amaunt should be kept to an absalute minimum.
Unfuzed shell should be Atted with an tron or stezl fuze hole plug.
It it i& necessary to roll fuzed shell, it should be done cargfully and
slowly in order to aveld the risk of arming the fuze.

{2) In order o confine an explosion to one stack of shetl in
whove-ground mapazine storage, the following precautions will be
observed:

(&) Shell should be stosed in single stacks; nose to nose and
base to base (hg. 156). Sheil up to and including 10 inches in
diameter should be stacked in aceordance with figure 156, and dis-
tances specified should be mamtained if the shell are loaded with
TNT or amatel,  If the shell are loaded with explosive D the dis-
tance need be only large enough to permat inspection of the shell and
of the fuze cavities,

1. In igloc-type magazines, shell stored in double stacks, base-
to-base in contact, with an inspection asisle between noses (hg. 125.1).

{bj The nose-to-nose and base-to-base distances between rows
should be equal,

f¢) The noaeto-nose distances for each caliber shell (fig. 158 and
ordnance drawings) should be strictly observed and the number of
shell in each stack should be kept at a minimum consistent with the
storage space available,

(3) Shell aver 10 inches in diameter may be stored on their
sides or on their beses. When stored on their buses, there should be
a l-inch board between the shell and the floor to prodect the shell
from moisture; shell Joaded with explosive D may be stored in inti-
mate contadt but shell loaded with TNT should be meparated by a
distance equal to the caliber of the shell

(4} The rotating bands on afl projectiles ghould be carefully
protected by grommets or some nther effective means. Dents or cuts
in the band may cause the shell to function improperly in the gun.

h, Bombs. GP und SAP hombs have comparatively thin walls
#nd are one of the most hazardous types of emmunition to store be-
cause of their tendency to detonste in mass if a fire occurs in, or &
heated fragment be projected into, the magarine in which they are
stored. Safety can he obtained only by reducing the possibility of
fire to the absolute minimum. Bombs should be stored 1n a fireproof
magazine with iron or steel dunnage. If wood must be used for
dunnage, the amount should be kept to » minimum, Steel dunnage
should be conpected by electrical connectars and grounded. A ground
system separate from the lightning pratective system of the magazine
should be provided. Bombs not intended for immediate shipment
should ¢ stored as ahove. Fuzes or primer-detonators should be
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stored in 2 separate magazine, AN hombs should be stacked so that
the fuze cavity cen be wpasily inspected. Fragmentation bombs are
stored in the same mannper a3 GP and SAP bombs,

i. PFuzes, prinvers, primeralelonators, detonators, and howsiers.
These components ate usually packed in hermetically sesled com-
tainers and boxes. Care should be vaken in packing to see that they
are properly supported in racks or trays and protected agsinst shock
or rovgh handling. Ewven when properly packed, this class of com-
ponents should be handled with great care. Partly filled boxes should
be kept securely closed. Magazines for the storage of fuzes should
be small to hmit the loss af thiz type of material, and the quantty
of fuzes, primers, ete., stored in any ane mageemne should be kept to
% minimum, consistent with the &torage space available. Btorage of
all on hand af any ohe type in 4 single magazne is to be svoided if
possible.

jo  Pyrotechnics. Pyrotechnies require protection against rmois-
ture, dampness, and high temperature. Dry, well-ventilated maga-
zines of approved fire-retardant construction shall be used for storage.
Maximum and minimum thermometers will e placed in representa-
tive magazines in which pyrotechnics are stored, In genersl, the
magazinaes should not be provided with heat, Except those used
solely for storage of Class 1 matenal or finished boxed pyrotechuic
amtunition, magazines should nat be provided with interior jlumina-
tion other than through uze of portable safety battery lamps. Pyro-
technic materiul that has been wet i1s hazardous to store, consequently
#ny boxes that show signs of dampness will be opeaed and if the
pyrotechnic material 15 wet, it should be destroyed {chap. 4). Pyro-
technics should be handled with care even when properly packed,
Certain kinds of this imaterial deleriorate with age and have an
cxpiration date on the contammers, Care should be taken to observe
the direction fur disposal of this material st the time indicated,

k. Chemiral asmmmnition.

{13 Chemical ammunition should not be stored with other classey,
principally because of the difficulty and danger encountered in fight-
mg a fire involving chemical materials.  All munitions containing
chemical agenty are stored in such a manner that each item 1§ accey-
sible for inspection and msay be casily removed from storage in case
it should develop a leak. This type of ammunition must be inspected
for legks once a month., Any leaking container should be removed
dowawind to aweait disposal.

£2) Whenever a magazine containing chemical ammunition is
opened, a responsible officer or foreman should be present ta detect
the odor of escaping gas. Il such an odor is present, all persons
entering the magazipe will wear the protective devices proper for
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the group, all windows and doors of the magazine will be opened,
and the leaking container sought out and remaved.

{3) Each type of chemical ammunition is prefarably stored alone,
but may be stored with other chemicals within the same storape
group. The speciul equipment. as listed for each group of chemical
agents, should be available in the vicinity, but not in the magazine,
The chemical spents are grouped as follows:

(&) Grovp A persistent blister casualty gases, H, L, ED, and PS.
Magazines for this group should bave surface-hardened concrete
Roors.  Special equipment should include gas mask, protective suit,
baats, and gloves for each officer, man, or hreman whose duties re-
quire his presence in the magsrine; chloride of lime; kerosene and
flannel ¢cloths; sodium bicarbonate; boric acid: soup; and emple wash-
ing familities.

(b} Group B: haraysing amf nanpersistert casualfy gases and
smoke-producing chemical munitians, except WP, Magazines should
have surfsce-hardened concrete floors and free vewntilation, Special
eguipment should include gus masks, gloves, saturated solution of
sodium sulfite, saturated alooholic solution of sodium hydroxide, lit-
ters, and woal hlunkets. Masks will be carried at all times by per-
sonnel in the magazine,

{c} Group C: spontancously inflammable munition, phosphorus
(WP). This type magurine should have concrete floors with elevated
sills to permit Aoading.  Special equipment includes tubs or bharrels
flled with water and large enough to contain the largest component
stored. In addition, there should be available rubber gloves and
boots, spunges, pails, and copper sulfate solution, Where tomperature
cabnot be cotitrolled in storuge, special care must be taken in the
storing of shell containing white phosphorus. White phosphorus will
melt at temperatures above 1057 F. Upon cooling and salidification
of the white phospborus, a void is formed i the top of the shell
filler {in 1he base if the shell is stored pose down; on the side, if
stored yn the side) adversely afecting ballistics upon use, Where
temperature cannol be maintained below the moelting point, slorage
should be arranged so thet the ammunition is stored on iy hase, even
if this reguires rearcanging rounds within their pecking. Whees this
is Iimpracticable, the ammunition should be stored on s side.

{d) Group D: incendiary and rcadify inflarnmable substances,
TH, F&, HC, CN, CN-DM grenades. No water is to be used in this
magazine. No special precautions sre necessary except to keep walter
and fire away. and to remove leaking containers to prevent an ac-
curnulation of loose material in the magazine,

{4) Munitions from two or mare proups will not be stored to-
gether without the specific approval of the Chief of Opduance.
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1. Rockels,

(1) Rockets should be stored in a dry, cool place, and never in
the direct rays of the sun, They should not he stored where tempera-
tures exceed 120°F unless othetwise specified on the packing con-
tainer, Rocket ammunition which is stored with motor assembled to
the shell should be given special attention for safety. Rough handling
must be avoided as the missile range of rockets preatly extends
danger area in event of accident over that of ordinary Axed ammuni-
tion. Storage should be with nose down when possible, or if not
possible, with all rockets in a single magazine pointed in the same
direction. In abave-ground magazines, the direction selected for
positioning rockets should offer the least damaege to personnel and
property in case of accidental ignition; in iglogs, rockets shall pot
point toward door ends.  Storage in above-ground magazines should
be avoided whenever practicable,

(2) Since rocket propelling charges are ignited by electrical
meons, care must be taken to protect rockets from being ignited by
stray electrical currents such as might arise feom contact with exten-
sion cords, lights, or electrical ineols. Thiz hazard exists chiefly in
loading and assembly operations. However, roeket ammunition
parcked for shipment is'not any mare susceptible than other types of
ammunition nor is it susceptible to ignition by external spatks such
as those which might be struck from stesl wheels and tails,

(3) Rockets shauld be stored alone whenever possible. How-
ever, when combined storage is necessary, chemical-loaded rockets
with or without metors may be stored with similar chemical ammu-
nition. Practice or imert-loaded rockets with motory may be etored
with fixed and semifixed shell and shrapnel. Rocket motors not
assembled to the head may be stored with blank ammunition for
cannon or with rockets to which they belang.

m. Inerl maleriuls. Inert materials or empty components of
ammunition such as drill cartridges, target-pracilice ptojectiles, or
empty shell should be stored in buildings which afford good protec-
tion sgainst moisture and dampness. Dummy or inert ammunition
should not be stored in maguzines with live or practice ammunition
if other storage space is available. If it is necessary to store such
items with hive or practice amimunition, it will be segregated and
identified clearly. They should be cleaned, repainted, and slushed
when necessary and should not be allowed to deteriorate, Sheit
should be carefully stored to guard againat damage to the rotating
hand.
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Bection |l

STORAGE AT SUPPLY PCINTS AND DUMPS

175, SUPPLY POINTS AND DISTRIBUTING POINTS.

a. General. The detajls concerning ammunilion supply points,
as discussad in this section, are primarily applicable to those installa-
tiony in the Zone of the Interior and at posts, camps, and stations.
A complete discussion of the subject for application to the Theater of
Operations (the communication zone and the combet z0ne) iz con-
tained in ordnance Field Manuals.

b Tocation. Bupply points and distnibuting points should be
located in the best available network of roads and negr a railrosd.

¢, Laywut. In planning the lay-out of supply peoints and dis-
tributing points, consideration should be given to the following:

{1) AMOUNTS AND KINDS REQUIRED. It is desirable that s ficld
unit supply train be able ta take on its complete load from stacks in
a straight line or in a single area without having to enter and congest
another area of the supply point.

(2) EasE OF ACCESS. They should be on geod roads near, but
not on, main highways, Conspicuous signs should be posted on roads
leading in, and military police should be notified of names and loca-
tions of dumps within their areas.

(3) TRAFFIC CONTROL. XRoacls should preferably be laid out in
complete loops instead of turn-arounds. This has an additions] ad-
vantage in that it provides access to piles from either of two direc-
tions. One-way traffic should be established.

(4) SEGREGATION BY LOT5.  As 3 general rul¢, ammunition should
be piled so the lat numbers are easily inspected. Quantities issued
to a single unit shpuld be, if practicable, all of one lat.

il.  Fire prolceetion,

(1) The principal hazards m the storage of ammunition in the
field iz fire, which may be spread by hot misgiles resulting from ex-
plosions in one stack igniting packing material of nearby stacks, or
by travel of the fire through grass, weeds, dry woods, etc, Effort
should be made, therefore, to pravide protective covering for stacks,
such as concrete or metal shelters. Firebreaks should be cleared by
burning out brush or by turning the soil ovee, unless the undergrowth
i3 essential for camouflage,

{2) 'The commanding officer will eppoint & fire marshal who will
be responsible for rigid enforcement of firg-preventive measures. The
fire marshal will prepare rules covering all local conditions and
gpecial fire risks, He will exercise strict fire discipline within depot
of dump.
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{3) Fire extinguishers, water barrels, sand boxes, and other fire-
fighting equipment should be provided. A supply of ropes and hooks
should be kept on hand to tear down piles of boxes should they cateh
Are. Spontaneous combustion due to presence of greasy rags or nily
waste should be guarded against. The direct rays of the sun on
ammunition. especially that containing smokeless powder, iz likely
to cause spontaneous combustion,

176, STORAGE OF AMMUNITION aND EXPLOSIVES,

a. Classes. When establishing dumps, the following classes of
ammunition are considered:

Antitank mines

Bombs (containing explosive D}

Bombs, fragmentation

Bombs, torpedoes, and aerial mines (nol containing explosive 1)

Boxed artillery ammunition

Chemical amrmunition

Fuzes, primers. detonators

Grenades

Mortar shell

Propellent charges

Pyrotechnics

Separate-loading shell

Small-arms ammunition

b, Quantity and distance. These classes should not be stored
together., Whenever practicable, the distance between stacks and
classes should he in arcordance with paragraph 172.

¢ Precoutions.

(1) Ammunition and compenents should be stored so thal the
neighboring piles will not be detonated by the explosion of une pile
and so that not «ll uf one type of component or complete round will
be lost in any one explosion. There should be at least two piles of
every type of ammunition or component stored. It iz particularly
important that fuzes, primers, detonators, etc., should be distributed
as widely as storage facilities pormit,

(2) Ammunition piled in the open should be raised off the ground
at least 6 inches and protected from rein and direct sun by paulins.
Ii drainage is not good, ditches should be dug around piles, Al piles,
indoor and outdoor, should be made with libeval use of dunnage nnd
away from contact with walls, barricades, etc, to insure free circula-
tion of air. Where tarpaulins are used, adequate provision should be
made for ventilation. The top of the tarpaulin should not test on
the top of the stack or in contact with boxes but should be raised
from the stack at least 6 inches.
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{3) During the time ammunition {5 in dumps, advsntage should
be taken of overy opportunity to place each rpund in good condition
for tiring  Laost Fuze hole plugs should be replaced, burs in threads
and rotating bands removed, und any other defect that might affect
the serviceability of ammunition should be corrected. However, the
work should be done at a4 safe distance from the piles,

{4) Al ammunition should be s(gred out of the direct rays of
the sun.

d. Chemical ammunition,  Chemical ammunition should always
be stored away from other munitions, and gas shell should slways be
stored an their bases. The following additional precautions should
12 token in storing and handling this type:

{1} Shell shonld he stored so that a lealy container can be re-
moved immediately upon detection.

(2} Eviery man working near gas shell should be equipped with
g gas mask,

{3} Tubes of oxygen and first-nid equipment should be placed
in conspicucus places in charge of & chemica) noncommissioned of-
ficer.

(4) Shtould an accident occur and a worker be overcare, first-aid
remedy will he applied and a doctor called.

{5) Any type of ammunition exposcd 10 gas must be cleaned
with an oily cloth at once

{8) Conspicuous wind vanes should be et up in places where gas
shell are handled,

{7) Munitions coftaining phosphorus should always be stored
alone and water-filled tubs kept available. Phosphorus ignites span-
taneously when exposed to aibr, and submerging in water will extin-
guish the fire only as long as the material is kept submerged, Leaky
phosphorus shetl must he kept under water until they can he de-
strayed.

(8) Pyrotechnics, incendiaries, and HC, CN-DM, and CN gre-
nacdles should be kept dry,

(9} Full use of dunmage should be made iu storing chemical am-
muinition,

Section IV
PACKING AND MARKING
177. GENFRAL.
a. TPurpese of packing.

(1) In order that ammucition may reach the firing Jine in a
serviceable condlition, it is essential that each unit of issue be suitably

263



Pars. 177178 T™ ®-1900

Care, Handling, &and Preservation

packed to withstand handling, storage, and transportation. Once a
unit of ammunition has been removed from its approved container,
there s ho assurance of its continued serviceability, Therefore, naces-
sary precautions shoutd be taken in its further bandling and storage.

{2} When a waterproof container is opened, the contents are
immediately subject to the effects of moisture which js the agent
most active in causing the deterioration of ammunition. Il immedi-
ate use of the ammunition is not contemplated, the contoiner should
be effectivelv reseated.

b, Muarking.

(1} Marking includes painting, stenciling, and stamping of con-
tainers and of the ammunition itsell {par. 7).

(2} Explosives and other hazardous articles offered for shipment
un a common carrier will be marked to comply with Interstate Com-
merce Commigsion regulations. These markings include the ICC
shipping name aud dangerous commodity designation. In addition,
on LCL shipmenty, certain labels are required to indicate the nature
of the contents,

{3) Explosives and ammunition will be marked in accordance
with Army Regulation, specifications, and drawings. Standard and
special markingy are listed in U. 8. Army Specification No. 100-2E
and are further described and explained in Technical Manuals and in
other sections of this menual. Markings furnish essential informa-
tion, permitting proper handling, storage, and issue of the round or
component.

(4) New painting or remarking of ammunition and components
should be & facsimile of that on the original container o1 ammuonition
unless the Chiaf of Qrdnance issues gpecific instructions to the con-
trary. Explosives and ammunition obtained from salvage operations,
or materiel whose identification has been lost, should be marked
clearly to show the nature of the goods ang, f offered for shipment,
to comply with Interstate Commerce Commission regulations.

178. PACKINGS,

a, Design amil coneiruetion.  The design and construction of
puckings depend upon the hazurd involved, the facilities for storage
and transportation, and the pratection required for the item packed.

b, ‘Fvpes. Wooden boxes and crates are used more often than
other types. The trend in design is toward the use of standard l-inch,
or heavier, lumber. However, veneer boxes with reinforcing cleats
and encirchug wire have been adopted as standard in several in-
stances. Wire-bound boxes cannot be reused as often as the heavier
wooden boxes. ot their low cost 18 an important factor, particularly
when reuse of the box is not warranted, Cylindrical, watertight,
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metal containers, holding ane or more rounds oc propelling charges,
arce used for packing ammunition intencled for tropical climates. The
amnmunition may or may not be packed in fiber cantainers hefore
Insertion in the metal container. Somr sepearate-loading propelling
charges are packed in a waterproof bag and then placed in a fiber
cantatwer. Four general types of packing—baoxes, crates, metal con-
tsiners, and Aber containers—are described below:.

(1} Boxes.

faj} End opening, One removable end, permitting boxes to be
stucked on their sides and opened without removal from the stoecked
pile.

{b) Chest type or hinged top,  Permits repeated use and easy
avcess to Lthe contents. ™Maost tecent types have a toggle-tyvpe fastener.

(c} Bolt and wingoud, Bolts and wingnuts hold down the top
cover. 'These boxes are used for small-arms cartridges.

{ed)  Metal. Used for small-arms cartridge packings and for ster-
ing 40-mm ammunition. ‘These shest-steel containers are sealed by
rubber gaskets under the cover.

{2} CraTES. Used for bombs, projectiles, components, and metal
powder containers to give added strength and protection, and where
packing in a closed box is not necessary, For some types of bombs,
only steet crates are used in shipment, Other crates are wooden,
spine of which may be wire-bound.

(3) METAL CONTAINERS,

{a) Cartridge-storage cases are cylindrical, moistureproct steel
containers for packing separste-loeding propelling charges. A test
Lwole is provided in (he cover for ait-pressure testing.

{b) Metal containers are used for packing single rounds of arul-
lery ammmunition, either hare or in Aber container. Eight 60-mm, or
four or one 81-mm, vounds are also packed in metal containers. These
metal containers are provided as standard for those theaters where
waterproofing i1s essential. ‘The single-round metal containers are
cylindrical steel tubes with a2 detachable screw-type cover. The steel
cover is provided with a rubber gasket and is clamped tight to the
goantginer Dy meuans of a spider, screw, and pressure plate. Cork and
felt puds are furnished to provide a snug fit for the round or fiber
comtainer in which the round is packed. Some metal containers are
provided with test holes for air-pressure testing,

(47 TFIBER CONTAINERS. A slip-cover fiber container of the mail-
ing-tube type 15 used for the packing of complete rounds, separate-
loading propelling charges for artillery weapons, band grenades, as-
semblies of boosters and fuzes, fuzes, and mortar amrmuaition. These
fiber containers were formerly shipped in bundles of three, held to-
gether by two clover-leaf-shaped, metal, end covers. Fiber containers

TP6121 O - 48 - LT Pl L]
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with complete rounds (5¥-mm through 105-mm) may be packed two
or four per wooden box, in crated clover-leaf 3-round bundles, or n
simgle-taund metal containers, Fiber containery for certain rounds of
fuzed semifixed ammunition have covers at sach end:; the projectile
and cartridge case can then De inserted at opposite ends, relieving the
neck of the cartridge case of excessive weight. In both single- and
double-end containers, a U-shuped metal packing stop is uszed for
fuzed projectiles.

(5) MISCELLANEQUS.

(2) Metal cans made of terneplate ar tin plate ere used for pack-
ing amall-arms cactridges, small componentz of ammunition, fuzes,
rifle grenades, ete, individually or in small quantities, to preserve
them against motsiure. Metal liners for wooden boxes are also used
in many types of packing of components, for certain small-caliber
complete rounds where & moistureproof contminer is desired, or for
shipments of smokeless powder. Stainless-steel-lined plywood boxes
are generally used for storage of nitrocellulose cannon powders,

{b) Allsteel boxes of both Army-Navy design are used for storing
nitrocellulose cannon powders having a web of 0019 inch and more,
Sheet-steel cylindrical drums ace uged for black powder, which is
contained in a cloth bag inside the drum. The drums are crated for
overseas shipments.

fe) Fiber cartony are used for packing primers or small fuzes, 2
ameall number being packed in each carton. The carton can be made
moistureproof by wrupping in a grade C, type I paper, conforming to
U. S. Army Mo, 100-15 (JAN-P-121), and immersion in dip coating
sealiog compound conforming to U. 5. Army No, 100-34 {JAN-P-115).

fd}) Packings known as “jungle-pucks” contain additional water-
proof containers or envelopes so that the ammunition may better
withstand hot bumid climstes.

¢. Palletization {fg. 159) has been authorized ta reduce hun-
diing time and save man hourg in storage and shipment of certain
types of ammunition. Pallets are constructed of lumber in accord-
ance with grdnance drawings, When palletized ammunition is
shipped, & notation to that effect will appear on the repship.

179, REGULATIONS,

#. General regulations governing the packing, marking, and ship-
ping of explosives and amrmunition are get forth in AR 55-155. All
shipments of explosives and ammunition made by the War Depart-
ment will comply with applicable regquirements of Interstate Com-
merce Commission, Bureau of Explosives Regulations, Port and
Harbor Regulations, State and Municipal laws, and pertinent Army
Regulations.
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h. Erplosives and other dangercus aiticles offered for shipment
on & common ¢arrier will be packed to comply with Interstate Com-
merce Commission regulations, but paragraph 14 (a), section I, of
these regulations states that “shipments of explosives offered by or
consigned to the War and Navy Departments of the United States
Government must be packed, meluding limitations of weight, in ac-
cordance with these regulations or as required by their regulations,”
Any proposed departure from the requirements of Interstate Com-
merce Commission regulations must be submitted to the Chief of
Ordnance for decision,

¢ Military explosive and ammunition are packed in accordange
with U. 8 Army specibcations and drawingk The methods of pack-
ing specified are used not only to meet military requirements and
protect the articles from damage in transit but are also designed to
comply with Interstate Commerce Commission regulations,

. When shipments of explosives and other dangerous articles
ure to be made and containers which comply with U, 8. Army specifi-
cations for the particular article to be shipped are not available, con-
tainers complying with Interstate Commerce Commission regulations
will be used. This applies particularly to the shipment of deteriorated
explosives or yummunition, and to powder, explosives, and loaded com-
ponents of ammunition obtaived from salvage operations.

e. Other regulations concerning packing will be found in the
varicus Technical Manuals, Standard Nomenclature Lists, Ordnance
SBafety Manual O.Q. No, 7224, Ordnance Department Safety Bul-
leting, and AR 55-470 {shipments by water).

180, SEALING.

a. Packings are sealed for ainightness by closing the test hole of
airtight containers or cases with solder or @ plug. Fiber containers
are sealed with water-resistant adhesive tuper at the joint formed by
the body and cover, but they are not considered completely airtight.

b, After the contents are properly packed, sach container is sealed
in some manner which will indicate whether ot ot the container has
been tampered with. The method of sesling depends upon the type
and construction of the container. Where metal strapping or wirg
is used around boxes, other seal: are not necessary and will not be
used in the future.

181, MARKING.

a. Generul. This paragraph covers markingy for items as packed
and shipped. For marking and painting on ammunition items them-
selves, see basic rolor schemes given in paragraph 7; sections in
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chapter 2 of this manual; and other Technical Manuals on Am-
munition.

b, On anmumunition. The markings on unerated bombs and un-
crated shell serve alug ex a means of identification for shipping
pUrpoiey,

c. On contsiners.

{1) Containers of ammunition and explesives are marked to
provide a ready means of identification as to contents  Parcking con-
tainers are also merked in accordance with Army Regulations, specifi-
catinng, and ICC reguiations.

£2) With certain exceptions given in AR 55-155, each paclkage
of supplies turned aver for shipment on a Government bill of lading
is marked with:

fa} Name and addreas of destination of port officer (or code
designation ).

(b) Neame and address of ultimate consignee.

(¢} List and description of contents,

(d) Ammunition code symbol, published in ORD 11 SNL's.

{e} Gross weight in pouads, displacement in cubic feet.

(f) ‘The number of the package.*

(8) The letter “U. 8." in several conspicucus places.”

(h) Order number o contract number.®

(i) Ordnance insignia,

{i) Name or designation of consignor preceded by the word
“From."*

(k) Lot number.

(!} Meonth and year packed.

fm) Ingpector's stamp.

{(3) The adhesive sealing steips on fber containers are in the
same color as ammunition itém, in accordance with basic colar
scheme. Thus, blank ammunition has sesling strips in red, to indi-
cate low explosive (black powder). It will be noted, however, that
for raunds with hgh-explosive projectiles, the strips are yellow,

{4} The top of boxes conteining ammunition used in both Ameri-
can and British guns (for example, some lots of 20-mm ammunition )
&ere marked “COMMON AMMN.”

(5) For further information an regulations governing marking
ot containery for shipment, consuit AR 55-155 and AR 55-470 (ship-
ments by water). Shipping names are published in ORD 11 SNL's.

(6) Markings on boxes, barrels, or crates are made in stencil

“For LCL shiptmeots coly.
8%
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bilack or stencil white, whichever is more appropriate. On boxes of
smmunition which are stained brown, the wmarking is in yellow; on
unstained boxes, the marking is blackk. When it s impracticable to
stencil or paint the markings on the cantainers, or when a container
is not used in shipping, at least two shipping tags bearing markings
should be used. The shipping tags may he of cloth, leather, metal,
ar waterproof paper, and are attached to the article by wire. The use
af writing ink, chalk, or inarking material other than waterproof ink
or paint is grohibited,

{7) Meial containers are painted olive drab; marking in yellow.

(8) Containers for green bag propelling chavge. white bag pro-
pelling charge, or section of propelling charge containing the black
powder igniter are puivted with greer., white, or red stripes, respes-
tively. Containers contairing igniters only are painted complstely
red,

{(9) Containers for rounds having high-explosive shell have a
yvellow strip; having chemical shell, a gray sitip (superimposed with
yellow, red, or green bands 1o indicate smoke or gus Rllers); or having
inert shell, a black strip,

{10} Containers for ammunition assembled with shetl which
have the supplementary bursting charge have stenciled thereon
“WBSUPPL, CHG™ and the letter P

d. On pallels, Baxes, containers, or uncrated shell and bombs
are packed for shipment and storage in pallets. Pallets are marked
80 that the shipping natme, weight, and cubic feet are stenciled on the
top section of the pallet. The overseas address, if any, is stenciled
on twa hoxes, containers, shells, or hombs, both being in diagonally
opposite corners of the pallet {(fig, 159).

182. LOT NUMBER. Lot numbers are basically described in chap-
ter 1, section IT,

Section V
SHIPPING

183, GCENERAL. The information contsined in this section out-
lines the special regulations controlling the shipping and transpor-
tation of explosives and ammunition. The general regulations are
conteined in AR 35-1535 which apply to government as well as to
commercial shipments. Shipments made by military establishments
wil]l comply with applicable requirements of these regulations and
recornmendations. When any difficulties are encountered in comply-
ing with these regulations, a report in detail will be submitted to the
Chief of Ordnance through appropriste channels,
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184, REGUTATIONS AND REFERENCES.

a  Military. A list of publications controlling transportation of
explosives is provided in chapter 5.

b. Nonmililsry., Regulations for the transportation of explosives,
inflammahle, and other dangerous articles by rail, motar vehicles, and
merchant vessels are prescribhed by the Interstate Commerce Com-
mission (for rail and motor vehicles, see par. 185) and U. 8. Coast
Guard {for merchant vessels, see Repulationy Governing Transporta-
tion of Military Explosives on Board Vessels During Present Emer-
gency and Regulations for the Security of Vessels in Port).

v.  State and municipsl laws, ordinanees, and regulations. In
addition to 1he Federal laws governing interstate transportation of
explosives and other dangerous articles, each state and nearly all
municipalities have laws or ordinencey regutating the transportation
of explosives and other dangerous articles within their jurisdiction,
Shipments of explosives and ammunition will compty with applicable
requirgments of Interstate Commerce Commission regulations, Port
ancl Hurbor regulations, State and Municipal laws, and recommenda-
tions by Bureau of Explosives.

Jd.  Rail regnlations, For these regulations, consult “Interstate
Commerce Commission Regulations for Transportation of Explosives
and ather Dangerous Articles by Freight,” published by the Bureau
of Explostves, 30 Vesey Street, New York, New York; and see specific
applicaticn by reference to items involved iy index of Censolidated
Freight Classification,

183, INTERSTATE COMMERCE (COMMISSION REGULA.
TIDNS,

u. ‘The transzportation of explosives and other dangerous articles
within the limits of the jurisdiction of the United States is regulated
Ly Federal law, Act of March 4, 19019, chapter 321, sections 232 and
234 (35 Btat. 1134), as amended by the act of March 4, 1921, chapter
172 {41 Star. 1444-1445). and the Dangerous Cargo Act of Detober
9, 1940 (Public No. 809, 76th Cong.). WViolatipns of this act are
punishable by «evere fines and imprisonmen,

k. Section 233 of the sbove-mentioned act, as amended, reads in
part as follows: “The Interstate Commerce Commigsion shall formu-
late regulations for the safe transportation, within the limits of the
jurisdiction of the United States, of explosives and other dangerous
articles, * % + which shall be binding upon all common cerriers en-
gaped in interstale or foreign commerce which transport explosives
or other daugerous articles via any common carrier engaged in inter-
state or foreign commerce by land or water” Section 235 of the Act
of March 4, 1921 requires the shipper of explosives and other danger-
ous articles to describe, pack, and mark all packages praperly, and to

m
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inform the agency transporting the packages of the true nature of
contents. Wiolations of this act are punishable by severe fines and
imprisonment, ICC Freight Tariff No. 3 prescribes regotations for
trangprrtation by water,

¢. Under the autharity of the above-quated act, ag amended, the
Interstate Commerce Catnission has published regulations povern-
ing the trangportation of explosives and other dangercus articles by
rail, motar vehicle (highway), and vessel.

18G. LU. 8 COAST GUARD. The U, 5 Coast Guard prescribes
regulations governing the storage, stowage, and use of explosives and
emmunition on board merchant vessels. It is responsible for security
angd supetvision of vessels, which includes barges, unless specifically
sxempt. {Bee Regulations Covering Transportation of Military
Explosives On Board Vessels During Present Emergency.)

187. COMRBINATION OF TYPES FOR SHIPYING BY RAIL
OR MOTOR VEIIICLE.

a. Regulations of the ICC restricl (the shipping of different types
of explosives and ammunition in the same car or truck, These rostric-
tions are specified in the Loading and Storage Chart of Explosives
and Other Dangerows Articles and published in ICC Regulations. The
restrictions may be summarized as follows:

{1} Bulk witiating explosives may not be shipped dry.

(2) Initiating components such as detanating fuzes, hlasting caps,
boosters, and bursters may not be shipped with any other high-
explosive item except when assembled thereto. A further eaception
is permittad in case of emergency certified by the Office of the Chief
of Ordnance, in which c¢ase initiating components may be shipped
with high-explosive components provided they are separated by a
3-foot sand barricade,

(3) Fireworks may not be shipped with high explosives or black
powider,

(4) Chemical agents may not be shipped with high explosives or
black powder.

188, RAIL SHIPMENT.

a. Louwling. When loading freight cars for shipment (fgs, 160,
161, and 162), Bureau of Explosives Pamphlets No. 6 and 64 should
be congulted. These pamphlets govern the methods of loading, stay-
ing, and bracing of carload and less than carload (LLCL) shipments of
explosives and other dangerous artictes, loaded shells (projectiles),
and loaded bambs not covered in ardnance drawings. Ordnanrce draw-
ings, specificalions, and standard practice sheets contain certain tech-
nical information required in the carloading and storage and marking
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Par. 188 T™M 91900
Care, Handling,and Preservation

of ammunition. They may be obtained by applying directly 1o the
Qffice of the Chiafl of Ordnance. The Chief of Ordunance has com-
piled a series of volumed drawings, covering emmunition storage,
loading, and blocking which are in clasz and division 19-48, Items
are listed by Ammunition Identification Code Symbol, packing, draw-
ing, and abbreviated nomenclature. For information on legsl require-
ments, consult ICC regulationy,

h. ‘The cargo should be studied and decizion oo appropriate stow-
age made beforehand. The car best suited for the peeds at hand
should be ordered. When the car arrives, it should be given a thorough
sweeping and inspection for protruding nails and belt heads, which
must be removed or covered with wood  ‘The sides of the ¢car should
be boarded up where necessary to obtain an even bearing and proper
dunnage (see Bureau of Explosives Pamphlets)., Substantial gaeg-
ways should be provided) obstructions which may prevent free entry
to the car removed; the immediate vicinity cleared of leaves, dry
grass, and other inflanimeble materials; and the Prakes set and wheels
chocked, During loading operations, the cat and mapazine door
should be closed when engines or speeders are pagsing, Cars should
not be left partly loaded unless it is impossible to finish loading at
one time, in which case ¢ar doors must he securely locked, Adfter
loading, the shipment should be properly braced and stayed, the car
properly sealed end placarded (see ICC regulations), and a per-
manent record of cer numbers kept. Too much importance cannot
be placed on proper blocking and staying, In many cases the bracing
may seem pxcessive for the packages involved; however, if g car
loaded with packsages of explosivez, moving at a rate of 5 miles per
hour, should hump e solid train of loaded cars, the packages may be
subjscted to & pressure as high a2 5 times the total weight of packages
involved. For example, under these circumstances a $S8-pound box
mamentarily approaches 290 pounds of pressure. In unloading cars
the same safety precautions that have been outlined above should be
observed. An inspection must be made of the method of blocking,
staying, and c¢ondition and serviceability of contents before releasing
a car for shipment, All cars that have contained explosives should
be carefully swept and all placards removed, Sweepings should be
thrown in running water, burned, or placed in a metal receptacle for
later disposition. All shipments received in a badly damaged condi-
tion should be reported thraugh channels to the Chief of Ordnance.

#.  Certified cury. Interstate Commetce Commission regulations
require the use of a “certified car” for shipment of many explosives;
refer to ICC Freight Tariff No. 4 for exceptions, A “car certified” for
shipment of certein explosives (see ICC regulations) must be signsd
in duplicate by a representative of the carrier and of the shipper after
shipment is loaded and properly braced. Two of these must be
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atiached putside the doars or to the sides of the car, one on each side,
in addition to required explosive placard.

d. Spotling of loaded cars. Loaded railroad cars will not be left
in the open arga between magazines, where they may act as an inter-
mediate step in propagation of an expleogion, Railroad loading and
unloading facilities for ammunition should be separated from inhab-
jtecd buildings, public highways, and public railroads in accordance
with gueantity-distance requirements, chapter 3, section II. {Cars
should not remain at the loading or unloading facilities longer than
24 hours. Not more than one car should be permitted at the unload-
ing facilities at one time (this does not epply to Ports of Embarka-
tion}). Additional cars should be held on an isolated spur. Cars
containing ammunition should not be in groups of mare than three
when spotted on the spur, and the groups should be separated by 400
fect. Before cars containing explosives and ammunition are moved
by a locomotive, the air brake couplings must be coupled and tested
to assure that the air brakes are in proper working condition. When
cats are spotted and engines are detached, the hand brakes must be
set. During the moving of a car by pinchbar, & man must be stationed
at the hand brake at all times. “Dropping,” “bumping,” “kicking,” or
the use of the Aying switch with cars loaded with explosives and
ammunition is prohibited.

¢. Inspection ni incoming shipmenis,

(1) All railway cars bafore entering a military installation, must
receive complete exterior ingpection. This includes examipation of
var seals for tampering, and verification of numbers against shipping
papers and bill of lading to insure that cars have not heen opened in
transit. If car seals have been tampered with or do nat correspond
with documenis, or sabotage is sugpected, the car should be inspected
by authorized personnal at a special location.

(2) Complate interior inspection is made when the cars are
opened. Check contents for conditions and serviceability, and block-
ing and staying methods if damage is prevalent.

189, WATER SHIPMENTS,

#.  Regulations, Shipments of explosives and other dangerous
articles aboard vessels (including lighters and barges) by commercial
service shall conform to the regulations prescribed by the U. 8. Coast
Guard Regulations Governing Transpertation of Military Explosives
on Board Vessels during present Emergency, and ICC Tariff Na, 3.
Theye regulations permit the transportation of military explosives and
ammunition in accordance with requirements of the War and Navy
Departments. AR 55-470 contains regulations governing transportation
of military explosives, inflammables, and chemical materials. Also
regulations of portz and harbors of the cities and states affected
should be consulted and complied with.
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b. Precautionys and safe handliug.

(1) Transportation of explosives, except srall-arms amimunitian,
on ships carrying passengers is profiibited except for combat loading
and other operational requirements which may be excepted upon
decision by competent authority, Eguipment to be used for ship-
ment should be inspected and declared as acceptable by duly author-
ized port autharities. FRegulations cavering use of fires, stoves, gaso-
{ine, matches, stnoking, flags, anchors, lamps, hooks, etc., should be
consulted and strictly complied with, Persons under the influence of
liquor or drugs should wot be permitted on board a vessel while load-
ing, unloading, or transporting of explosives and ammunition is in
progress. No repairs other than emergency repairs shall be under-
taken while any explosives are on board as cargo, and operations with
equipment necessitating the use of open flames or acid is prohibited
except upon special permission of port authorities, Explosives shall
be stowed and sepregated by groups according to Coast Guard regu-
jutions.

{(2) Ammunition or explosives in hulk may be stowed in 2 hold
befare or after other cargo, previded all precautions ate made against
the huazard of articles heing dropped from the sling. As far as prac-
ticable all work in connection with the construction of a mugazine,
or other conditioning of hulds, decks, or hatches, shall be completed
prior to uctual loading of ammunition or bulk explosives.

(33 The flocrs of all magazines and holds shall be cleared of all
rubbish, discarded dunnage, and spilled explosives, and swept hroom
clean hefore any ammunition or explosives are loaded onto the vessel,
Buildings shall also be examined and any residue af previous cargo
removed therefrom.

(4) The hatches of the vessel will be kept closed except during
loading or unloading operations, and when so closed will be covered
with tarpaulin and battened.

(5} If loading or unloading is not completed during operational
time, proper precautions will be taken to guard and protect the cargo
against fire. and a sufficient crew will be left in charge to handle the
vessel in case of emergency. Docks should be kept clear of rubbish,
etc. Ammunition and explosives should not be left on a dock or
alsewhere unless proper guard is provided or delivery made to author-
ized persons. Explozives and smmunition will not be left on board
overmight unless such action is necessary incident to their transporta-
tion. Lighters should nol be tied up to that part of a vessel or dock
where the fireroom or boiler is located. Explosives should be kept as
far away from the boiler room and engine room as is possitle,

{6) The use of oil or chemical burning lamps or lanterns 13 pro-
hibited when fvading. Only electric Janterns will be used when a
movable artificial light is necessary.

278



™ %-1200 Pars. 189190
Care, Handling,and Preservafion

{7y Lighters, barges, scows, and tugs engaged in heuling vessels
or vessels berthed at an ammunition loading pier loaded with explo-
sives must have their funnely or smoke stacks covered with screening
of suitable size to prevent the escape of sparks. ‘This screening must
be renewed whenever it is hroken.

(8) Magazines {cargo space) for explosives and amimunition and
all metal obstructicns and constructions must be lined entirely with
wood or auvtharized wood substitute nat less than 1 inch thick, naited
with cement-coated nails and countersunk.

(2) Explosives awaiting removal or delivery should be stored
outaide the dock or wharl when practivable and every possible effort
must be made to reduce the time of such storage. 8torage of these
materials must be in a safe place and away lrom dangerous articles.

(10} Packages of explosive and ammunition must not be handled
roughly, thrown, dropped, dragged, or rolled pver esch ofher or over
decks,

(11} Metal hand hooks shall not be used in handling packages of
gxplosives. Cant hooks shall not be used for raising or lowering
barrels, drums, or other containers of explasives,

(12) Containers of explosives showing evidence of damage or
lezkage shall not be accepted for transportation or storage on board
u vessel, Recoopering or repacking of damaged or faulty containers
should be done at & safe distance from the vessel

19 MOTORTRUCK SHIPMENTS.
a. Reygulations.

(1) Regulations governing transportation of ammunition and ex-
plosives by truck is fully covered by ICC Motor Carrier Regulations,
part No. 7, for commercial carrier, and AR 55-155 for government-
aperated vehicles, and will be strictly adhered to. Most states und
oities, towns, villages, ete., hive their own laws concerning the trans-
portation of explozives and other dangerous articles within their
jurisdiction. The local authcrities of those szections through which
motor shipments will pass should be congulted und their rules, regu-
lations, and recommendations as to the best route to follow in order
to avmd congested areas, be stnctly adhered to. On request, local
public safety authorities will provide escortz or guards for movement
of explosives through their jurisdiction. If compliance with thege
rules is impracticable, the matter shall be referred to the Chief of
Ordnance in detail.

(2) Except in cases of emergency, shipments of ammunition or
explosive materials, except small-arms ammunition, will not be
shipped by motortruck without prior approval of the War Depart-
ment, This does not apply ta local or nearby hauling but it is in-
tended to prevent truck shipment where rvail or water facilitics are
available.
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(3) Explosives and other dangerous articles will not be shipped
by any commercial highway carrier nor will local drayage thereof by
any commersial concerns be engaged, unless the carrer or drayage
concern files & cettificate with the controliing transportation officer
stating that said carrier or drayage concern will comply with all laws
und regulations promulgated by federal, state, and local povernments
and municipahties that may be applicuble to aud govern each par-
ticular shipment of explosives and other dangetavr: articles. Motor
catriers not licensed by the ICC may transport explosives in interstate
commerce provided parts 2, 3. 6, and 7 of the Motor Carrier Safety
Regulations are observed,

{4) When government-operated vehicles are used in trangporting
explosive material, the shipping officer will take all necessary and
reazonable precautions to insure safe transit. Except in time of
emergency, the shipping officer will be responsible for the observation
of all ICC regulations applicable, If the commanding officer of an
arsenal or depot or a general or field officer of the line declares the
shipment as an emergency, the shipping officer will take every rea-
sonable precaution to insure safe movement of the explosives, toxic
gases, or other dangerous articles while in transit on government
reseryations and public highways.

(5) When trucks have been loaded and ready for movement, the
drivers will be informed of the true nature of the explosives on the
trucks, the Gire hazavds, the methods 10 be used in fighting fires involy-
ing tha truck or cargo, the missile distance in case of explosion, proper
distance to maintain between other trucks, and any other information
that will bring about safe delivery of the shipment to its destination.

(6} Any explosive or ammunition accepted for rail shipment is
equally acceptable for movement by truck (par. 188), and loading
and storage chart for items thut may be loaded on motor vehicles is
gimilar to that used on railroad cars. For further description, see ICC,
part No. 7. In passenger-carrying vehicles, however, explosives and
chemical agenty may not be transported, except small-arms amymuni-
tion, laboratory samples, and clasa B solid poisons, or shipments
weighing less than 100 pounds.

h. Precautions uod sale handling,

{1} Every precaution against fire must be observed. Trucks
should be inspected daily to ascertain that electric wiring, lights,
brakes, gasoline tanks, and lines are in good working order, the engine
clean of dust and oil, and the engine pan is free from accumulations
of dirt and grease. Accumulations of oil or grease splashed from
the universal joint, transmission, or other moving parts, on the under
side of the foutboards or body of the car should be cleaned thoroughly
after each long trip ot day's work. Leaking gasoline tanks or lines
should be repaired immedistely, snd lighted cigarettes, cigars, pipes,
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and open lights must be kept away from the vicinily when filling
gascline tanks. When necessary 1o use matches, only safety matches
may be used. They must be kept in « metal container in the tool
box. Use of “strike anywhere” matches is prohibited. The amount
of waste in & truck should be kept to & minimum, and ¢ily and clean
waste should be separated. Trash should not be permitted to ac-
cumulele in the wol hox,

(2 Al trucks will be provided with ut least one properly filled
fire extinguisher. “All drivers and other employees should be in-
siructed as 1o the best methods of extinguishing gaseline fires with
Pyrens and should be impressed with the fact that in nearly all cases
there is time to extinguish a fire, as 1t lakes an appreciable time to
beat ammunition 1o the point where it will explode. A box contain-
ing 3 cubic feet of sund should be carried att each vehicle.

{3) When ammunition and gxplosives are being transported in a
convoy of trucks, it ix advisable that they do nat hecome widely
separated but u safe distance between cach truck be maintained to
avoid danger of collision. The convoy should be stopped once each
hour during the trip, to inspect each truckload, in a location not
within or close to limits of vities, towns, or muataipalities, Driving
through congested areas should be evoided when possible.  Trucks
should meintain a moderate speed and make o full stop at railroad
crossings.  Unauthorized persans will pot be permitted to ride on
trucks. If & truck catches fre, the other trucks will praceed to a
‘safe distance in cuye an explosion may oceur and yuards posted at a
distance of several hundred yards an each side of the truck to stop
all trafie. In case a truck breaks down wnd cannot be towed to its
destination by one of the other trucks, a two-man guard should be
stationed and the post to which the convoy is praceeding should be
notified so that & truck can be dispatched at once with loading per-
sonnel ta relieve the dizsabled truck of its load.

(4) Fuzes or other detonating agents should not be transported
with other explosives, An exception i8 ammunition for cannon shipped
with fuzes or boosters assembled. The load should be well braced and
stayed and tarpaulin spread to protect the load from the wenther
and from sparks. As an ICC War Emergency Regulation, fuzes may
be transported with oiher explosives if a 3-foot sand barrler separates
the fuzes from the other explosives,

(5) Explosives and ammunition should not be unloaded or piled
immediately back of the exhaust This regulation iz intended to
apply to bulk shipments of ammusition by motor truck. No regu-
lations will be construed to prohibit the carrying of complete rounds
of artillery ammunition, including fuzes and primers, in one vehicle
by combat units.

(6) When transporting artillery ammunition, all projectiles
should be perallel to the side of the truck so that the projectile will
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not roll back against the tail gate of the truck. If it is necessary to
place more than one layer of projectiles in the truck, strips of plank-
ing should be placed uver the first layer of projectiles to protect the
rotating bands {rom becoming deformed through contact with other
projectiles when the truck is in motion

(7) No contaiper of explosives ot other dangerous articles may
be accepted by a motor carrier if damaged or in 8 leaking condition.
Any container found broken or leaking during transit may be repaired
whett practicable and not dangerous. Repairs should be done in
accordance with best and safest practive known and at least 100 feet
from other explosives or ammunition, If the damaged container
capnot be repaired, it should be reinforced by heavy wrapping paper
and twine, placed in another storage box, and surrounded by dry fine
sawdust, dry clean cotton waste, or wads made from dry newspapers
and box cover securely attached. When leaking and dameged con-
tainer is beyond reccopetage, it may not be transported beyond the
minimum distance necessary to teach a place where the explosive
may be disposed of with safety.

(8) Trucks must have pneumatic rubber tires and brakes on all
four wheels,

(9) Al artificial highting must be electric.

(1) Fuel tank inlets and connections should be equipped with
a device to relisve internal pressure and placed so that no overflow
can spill on the exbaust, and exhaust pipes will be protected by a
properly constructed flame baffle.

(11) The foors of all vehicles must be tight, and exposed metal
on the bedy covered or protected with wood or nonmetallic matenal.

(12) Lighting equipment on vehicles should be in conformance
with the standards prescribed by the ICC or the laws of the state
withio which the vehicle iz operating

(13} Motortrucks containing explosives will never be taken into
a garage or repair ship for repair or storage unless it is an open, sun-
gshaded garage where no open-flame lighter burner is in use.

{14) When possible explosives will be transposted during day-
light.

(15) ICC rules forbid transportation of explosives on any full or
pole trailer,

{16) Interiors of trucks must be free of bolts, nails, or other
projections which may damage contaioers.

¢{17) The entire load must be within the body of the vehicle, and
the tailboard of gate must be closed and secured during transit.

(18) The engines of all trucks must be stopped, all brakes set,
and wheels chocked before loading and unloading,
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(19) Loaded trucks will not be left in the open area between
magazines as they may act as an intermediate step in propagating an
gxplogion,

(20) Refueling should be reduced to a minimum, The electric
ignition system should be turned off and the engine stopped during
the refueling process. If the engine is provided with a magneto, it
should be grounded,

(21) Far any continuous trip longer than 8 hours, the driver
must be accompanied by an assistant,  Smoking will not be permitted
in the cabs of vehicles transporting explosives. The car will not he
left vnattended on a pablic street or highway.

{22y Every shipment of dangerous explosive will be delivered
only to a person authorized to receive it, except such shipments as
are placed in maupazines which are immedistely thereafter loclked,

{23) Motor vehicles carrying explosives ar ammunition will have
the prescribed placarding with lettering no less than 3 inches high on
g suitable backpround, Four “Explosive” signs are required, one on
tbe rear, front, and on sach side. When transporting more than one
class of explosives or dangercus articles, no more than one kKind of
sign lettering or placard need be displayed and that one must be the
one which designates the most dangerous article being transported.

{24) In case of accident, all unbroken packeges and as much of
any broken packages as possible will be carefully gathered and re-
moved to a place of safety in order to prevent fire or explosion
Care should be taken nat to produce sparks. In the event that a
motor vehicle is entangled with another or with an object or struc-
Lure, no attempt will be made to dizentangle the vehicle until the load
is removad to a place 300 feet from the vehicle or any habitation,
Inhabitants and other vehicles will be warned of the danger.

(25) When explosives and ammunition are being transported by
truck from railroad lesding and unleading facilities to or frum the
magazine area, 3 route should be selecied which avoids travel through
cvongested areas of the posi

Section VI

INSPECTION AND SURVEILLANCE
191, DEFINIFIONS,

a.  Inapeetion,  Periodic and special visual examinations which
may inchide guging, weighing, or investigation of campongnis as re-
quired ot the purposes of determining the current serviceability of
the stocks on hand and detecting evidences of deterioration,

h. Maintenanee, The ¢are taken and work done to keep the am-
munition in good condition.
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¢.  Surveillanee. Observation, inspection, investigation, test, study,
and classibication of ammunition and amwmunition components and
explosives in movement, storage, and use, with respect to degree of
serviceability and rate of deterioration.

d. CGradisg, See chapter 1, section 1L

192, INSPECTION OF MAGAZINES AND MACAZINE AREAS.

a. Magazines and magazine arems should be inspected once a
month, or mare frequently as may be required by regulatans and
conditions, to see that all conditiuns are normal, that neither humid-
ity nor temperature is or has been too high within the magazine and
that containers are in a satisfactory condition

. The following 1= a summary of conditions that should apply
when ammunition is inspected:

{13} The location of magaxines should conform to the quantity-
distance tables in regard to distance from inhsabited buildings, from
public highways and railroads, and from each other,

{2y The magazine arca should be well gusrded and protected
against fire.

{3) The required firebreaks should he provided and free from
rubbish and inflammable material

(4) The magazines should be well and suitably constructed.

(5) The magazines should be in good repair, dry, and well veoti-
lated. :

(6) The interiors of magazines should be clean and neat with
stores arrsnged in orderly piles,

{7) The requirements of the Mixed Storage Chart, purggraph
173, should be met.

{8} 'The stares should be properly ideptified by lot number and
piled with no more than one lot in each pile.

(9) Outer contsiners should be securely closed.

(107 Loose rounds, damaged containers, empty containers, paint,
oil, waste, rags, tools, and other prahibited articles should not be
prezent in the magazine.

(11) All ammunition, explosives, and load components (except
small-arms ammunition) should be stored in segregated magazines
and not in buildings used for other purposes.

(12) Exudate should be removed from magazines promptly,

(13) Files of publicatians should not be kept in magazines,

193. SMOKELESS POWDER.

#. Smokeless powder in bulk and separate-loading propelling
charges should be inspected {0 see that all containers have lids fas-
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tened firmly in pluce, that containers are airtight and in zood condi-
tion. They should be examined for evidence of having been subjected
to moisture and dampness and, in warm weather and climates, 1he
records of the meximum-minimum thermometer examined. Metal
containers of sepatate-loading propelling ¢harges should be air-tested,
Air-testing personnel should he familiur with the odor of decomposing
powder and should nate carefully the odor from each container s it
opened for air test.

(1) When smokeless powder reaches an age at which it may be
expectad to deteriorate with increased rapidity, each container is in-
spected at least every 12 months, Propelling charges of lots thet
satisfactorily passed previous inspection zhould be reinspected at
12-month intervals, If it appears that it will Le necessary to with-
hold inspecticn so that the elapsed time will be greater than 14
months, prior authority will be obtained from the Chief of Ordoance.
Methods of inspection and tests to be performed are laid down each
year by the Chigf of Ordnance and published in WDEBE 0.AMM 7.

(2) Where the number of defective propelling charges in any
one lot reaches 10 percent, the balance of the lot will thereafter bhe
inspected at 6-mooth intervalg,

b, During ingpection, minor repairs such as tightening lacings and
replacing gaskets should be effectod,

v In large magazines, instead of dating each methyl-violet test
paper individually, a record may be kept in the magazine of the date
of inspection. If any lots containing such undated papers are shipped
elsewhere, the date of last inspection which normally appears on the
test paper will be shovm on the shipping ticket

194, FIXED AND SEMIFIXED AMMUNITION AND GRENADES.

A All stocks ot hand should be inspected to see that they can he
readily identified ay to kind and lot number and that the emmuonition
has not been subjected to moisture and dampnesy, Containers should
e examined to see that they have not heen opened nor individual
rounds removed fram their sealed contminers. Serviceable rounds
turned in by traops should be examined to see that they have been
properly repacked and sealed. Unserviceable rounds on hand should
bhe oxamined to see that they are packed in closed containers and
inquiry made to sscertain that they have been reported for disposition.

b. When any large number of rounds of Gxed or semifixed am-
munition has been in storage 5 vears or moure, provision should be
mads for the inspection of the propelling powder from cepresentative
lots of the rounds This requires disassembly of the round and
should be done with extreme care by experienced personnel onmly,
Request may be made of the appropriate service command for ship-
ping representetive rounds of the lots to ordnance establishments o
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for an ammunition inspector to supervise the disassembly and inspec-
tion. These representative rounds should be examined as follows:

(1) ‘Three packeges representing each lot will be removed from
the magazine to a location in accordance with safety requirements,
and one round of ammuniton will be selected at random from each
package. These rounds should be remaved from the magazine atid
disazzembled with care, Immediately after the shell is removed from
the cartridge case, the odor from the powder will be noted. All in-
stances of the odor of nitrous fumes will be reported.  In general, any
charge containing an excess of one percent deteriorated grains will
have a marked odor of nitrous fumes. If nitrous fumes are detected,
the smokeless powder from that round will be destroyed, the primer
fired, and the balance of the round shipped to the neacvest ordnance
depot. The entire lot will then be held for disposition.

{21 Semifixed ammunition will he inspected ag deseribed above
except that, when the chuarge is contammed in bags, the bags only will
be inspected for partial or total discoloration and subjected to a
manual test to determine the serviceability of the cartridge case
cloth. Rounds containing bags which are discnlored or spotted, in
which the bags are weak due to deteriorated smokeless powder, will
be disposed of as described above,

(3) Mortar shell, grenades, mines, and rockets are inspected as
in subparagraph a, above, except that extreme care is taken to see that
alf grenades and grenade fuzes are in ¢ontainers which are so effec-
tively clased that the articles cannot be easily removed and handled

(4} A report in duplicate for each lot inspected will be for-
warded, through channals, to the Chief of Ordnance.

. Cartridge cases should be inspected, as occasionally burs, pro-
jectiung, and slight imperfections are formed on the mouth of cases
during seating or crimping operations on an assembling machine,
Buch irregularities must be removed so thaet the roundz may chamber
carrectly. ‘The use of power-driven grinding whecls on loaded ma-
terial is prohibited, Although it is preferable that no filing or gnnd-
ing be done on loaded cartridge cuses, the careful use of a file for this
purpose may be permitted when necessary. When filing, the rate
must be limited so that the heat gencrated will not be dangerous,
Protection should be given the primer.

195, SMALL-ARMS AMMINITION.

a, TM 92.1990 and WDSE 0-AMM 4 should be available far
reference,

b. An examination should be made 1o veniy the following:

(13 That all ammuniliun on hand is properly identified,

(2) ‘That outer container seals have not been broken or liners
opened.,
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£3) That covers of partly filled outer containers are firmly
fnstened.

{4) That an excessive quantity of grade 3 ammunition has not
gsecumulated,

{53 That grade 3 ammunition has been reported {par. 8},

{6) ‘'That there is no great accumulation of serviceable rounds of
amimunition not packed i clips of bandoleers or in the regularly
preseribed manner.

(73 ‘That there is no accumulation of otherwise serviceable am-
munition not identified by lot number,

¢. ‘The contents of representative containers of loty that have
been in storage for 1 year should be inspected for corrosion, season
cracking, dents, or ather defects of the cartridge case, and for loose
bullets or split tracer bullets.

d. Serious defects should be reported at once and, if the number
of defective cartridges is greater than 20 percent, the lot should be
held for ingtructions from the Chief of Ordnance.

196. HULK EXPLOSIVES,

a.  High explosives and black powder. Black powder in bulk,
practice bomb and smoke-puff charges, TNT wn bulk and blocks, ex-
plasive D, and dynamite should be examined to see that the con-
tainery are in good condition, that there are no open containers, and
that explosives are not sifting from the comtminers, RBlack powder
containers should e examined for rust and for evidence that con-
tainers have been opened in an improper manner, such as by the use
of a cold chisel, hatchet, or other unsuiteble 100l. Dynamite con-
tainers should be examined for signs of exudation and other evidence
of nitroglycerin on the ¢ase or on the ficor.

h. Dulk pewder (smokelens).

(1} Bulk powder of lots that satisfactorily passed previous in-
gpections should be reinspected at 12-month intervals,. The action
provided in paragraph 193 » applies when it appears the period will
be greater than 14 months.

(2) Bulk powder from lots in which 10 percent or more of the
lot was found defective will be reinspected at 6-month intecvals.
Each box will be opened, 1If the powder smells of nitrous fumes,
or if the N/J0 methyl-violet paper has turned while, thet box will
immediately be segregated and subsequently disposed of Bulk
powder segregated will be reported on Ammunition Condition Repart
as grade II1 for disposition by the Chief of Ordnance, If netther of
the above defects are found, a new dated N/10 methylviolet paper
will be placed in the hox, and the box returned to storage. If the
amount of defective powder in any one lot equals 10 percent of the
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1gt. the bHalanve of the lot will he inspected thereafter at b-month
itervals,

£3) For further information, see WDSE 9-AMM 7.

197, SEPARATE-LOADING SIIELL.

a. Separate and unfixed shell should be imspected to see thaet
they ate piled in the manner, and with the clesrance, prescribed in
chapter 3, section II. Shell should be inspected for tust or corrosion
and some of the fuze hole plugs should be removed to see that the
threads are not burred or rusty amd that the cavity is clear. Fuoue
hole plugs which require cxeeszive force in remove should not be
removed in the megazine,. When necessary 1o remove such plugs
barricaded protection should be pravided. Bands should be protected
against dents, cuts, snd pressure from upper layers of shell.  Shell
should he examined to seo thet they are properly painted and marked
a5 required. TNT or amatol shell should be examined {for exudate.
Any exudate formed on shell or the floor should be scrubbed up with
hot water or acetone. Exuding shell should be reported and held for
isposition. Exudgte is an oily brown liquid that pozes out around
the thread in the nose of a shell. It 13 inflammable and may carry
small particles of TNT, If the exudation is slight, the service com-
mand or department ordnance officer may permit the shell to be uged
after the exudste has been thorpughly cleaned off. IF the exudation
it excessive and drips on the other shell or the floor, the shell will not
Lie used.

Iy, When it becomes necessary to recondition the extetior sur-
faces of projectiles, they should first be thoroughly cleaned. Metal
does not stop rusting unless all signs of rust are removed from the
sball. Light engine ol should be apphed wnd cleaned off with dry-
cleaning solvent after 2 or 3 weeks; then paint, with one coat of
primer and ane, or two if necessaey, coats of paint. Provision must
be made for stenciling lot numbers and other identifying marks on
projectilos and storing them sa that the shell may be readily 1dentifed
by lot number.

198, BOMBS. The reguirements for the inspection of fragmenta-
tion bombs are similar to those for fixed ammunition, General-
purpose bombs are inspected to see that the regulstions luid down for
storage are strictly complied with. Examination should be made for
exudate, rust, and corrosion. Fin assemblies should be protected.
Fuze hole plugs should be removed from representative sample to see
that threads and cavities are in good condition, Painting and mark-
ing should be in accordance with regulations. Exuding bombs are
cleaned the same ss exuding shell (par, 197 a), but there are na
restrictions as to their ssue
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199. SLEMARINE MINE EXPLOSIVES. All sybmarine mine
explosives, including bulk TNT and blasting caps, should be in-
spected annually. The inspection of TNT will be made as required
by paragraph 196 and the mspection of eloctric blasting caps as re-
quired by paragraph 200, In addition, representative samples wall he
tested with an approved-type electric blasting cap cireuit tester. Any
guestionable blasting caps should alzo be tested with the circult tester,

200, TFUZLES AN SMALL ITEMS, Fuzes and other small loaded
components and ammunition items should be examined to see that
they are stored in ssaled containers and well protected agsinst mois-
ture. Partly filled outer containers are exemined to see that they
heve been properly resealed. A check shiould be made to see that the
compenents are suitdable for usge with the ammunition on hend and
that the required number is availoble. Components which have been
i1 starage more than 1 year wiil have a representative guter container
af each lot opened wnd the contents ¢xamined for rust, discoloration,
and corrosian,  Satisfactory items wre resealed by resoldering com-
tainers or sealing with friction tape and a coat of shellec. Ques-
tionable items will net be issued but will be reported to the Chief
of Ordnance for disposition.

201, PYROTECIINKHIS. Pyrotechnics should be examined to see
that all containers are in good condition, and that they are effectively
claged so that the conlents cannot be easily removed or handled.

202, CHEMICAL AMMUNITION. Chemical ammuniticn should
be inspicted to see thal it is stored so that any leaky container can
be readily removed and that facilities for handling leaky containers
arg available. The ammunition should be exemined monthly for
leaks and every B maonths for rust or corrosion. Boxes should be
examined to see if there gre any insiructions thereon reguiring the
destruction or use of the contents by a certain date. Containers
which develop lesaks should be reported, through channels, to the
Chief of Ordnance, Such reports should include information as to
type, lot, date discoverwd], nature of lesk, and whether apparently
caused by defective material or impraper handling, and Jisposition
made of container or disposition recommended.

208, INERT COMPONENTS, Inert or emisy components of am-
wunition should ke inapected to see that they are properly protected
AgAmnst rust aud corrosion, or if they tieed a renewal of o protective
coating of paint or grease.

204, OUTDOOR STORAGE. Amaiunition stored outdoors should
be frequently inspected fur signs of deterioration or loose components.
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205. REPORT OF UNSERVICEABLE AND DEFECTIYE AM-
MUNTTLON.

a. When the material in the hands of troops is inspected, inguiry
should be made as to any ammunition failures experienced since the
date of the last inspection and whother sueh failures have been re-
ported. 1f no report has been made through channels to the Chief
of Ordnance, all available details of failures wili be collected and so
reported.

Is. If the inspector finds defects in ammunition which will require
the expenditure of labor or funds to correct, he should teke care ta
examine # sufficient number of containers or tounds to insure a
report on average conditions and not isuluted cases, The examination
of fire containers, selected st random, should be sufficient for & report
that will reflect average conditions.

206, PUBLICATION FLLE.

a. A Rle of pertinent Technical Regulations, Technical Manuals,
Field Manuals, WDSB's, Ordpnance Field Service Bulletins, and Ord-
nance Departmnent Safely Bulletimg, together with & copy of the
Ordnance Safety Manual, O.Q. Form No. 7274, will be kept complete
and up-to-date. The service command or department ordnance of-
feer or his assistant should determine, when inspecting ammunition
at a post, camyp, or stution, that such fley are avasilable and their
contents thoroughly understood.

h. Additional information regarding mspection and surveillance
may be found in chapter 5,

Section Vi

RENOVATION
207, DEFINITIONS,

a. Henovalion denotes all activities, necessary to plage ammuni-
tion i a serviceable condition, which involve disassembly of the
item. BSuch disasscmbly does not mean that which s imvoived in .
ordinary operation such as the fuzing and unfuzing that may be per-
furmed by s gun crew, hut that which invelves the opening of a joint
which originally was intended to be permanent, az shown by crimp-
ing, staking, or cementing. Renovation mmay be necessary to replace
a component which has become unserviceable or undesirable because
of deterioration, damage, or change of design. Renovation of ammu-
nition includes such reconditioning. salvage, and destruction of un-
usable components as may be required,
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I,  Recondidioning denotes thowe rmaintenance and repair activi-
ties which do not involve replacement of unserviceable components,
It includes such gperations as derusting, repainting, restenciling, repair
of containers, and superficial repair as remowving dents from cartridge
cases and straightening homb fins, ete,

. Mointenanee is an sii-inclusive term involving reconditioning
and renovation as defined above. More specifically, maintenance is
the maintaining of stocks of annumition, ammunition components,
and explosives in gerviceable condition for immediate use.

d.  Ralvage includes operations necessary to disassemble or break
down ammunition and ammunition compouenis in order 10 recover
thevefrom all materials and camponents which are or may be service-
able or which may have value as scrap,

208. DESTRUCTION OF UNFIT OR UNSALVAGE AMMOUNT
TION. Ammunition ar its components which arg unht for salvage or
are unsafce to handle are disposed of by such methods of destruction
as detonation, burning, or dumping at sea, ag described in chapter 4.

2. AUTILORITY TOR RENOVATION,

4. Renovation of ammunition, ammunition camponents, and ex-
plosives will be undertaken in the Zone of the Interior only upon
receipt of specific suthority snd imstructions from the Chief of
COrdnance,

h. The Chief of Ordnance issucs orders for renovatien operations
based wpon one of the following:

{1) Surveillance reports from an ordnance activity to which am-
munition inspectory sre assigned, either in the United Sistes or the
overseas departments.

(2) TReports of functioning or other tests, eithor surveillance,
acceptance, or special

{3) Roeports from the using services usually originating from ord-
nunce officers assigned to class I, 11, ov IIT instellations or with com-
mand arganizations.

(4} Reports of malfunctions and accidents from the using serv-
ices, sulwmitted in accordance with AR 750-10, which may disclose a
desirable engineering charge,

216, SAFETY REQUIREMENTS.

.  Renovation should be performed in un isolated ares or build-
ing specifically designated for that purpuse. The quantity of explo-
sives present should be the minimum necessary to carry out the
operation,  These operations should be carried out in conformity with
the quantity-Jistance requirements of chapter 3, section II, based
upon the total quantity at the operation, The number of persans
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permitted sl or near the operationy should be kept to & minimum.
The area or buildings should be free af loose explosives, waste paper,
and other combustible material, Al work will be performed under the
direct and competent supervision of experienced personnel.

h. Renovation operations ate hazardous and reguire a thorough
knowledge of the activities involved, the hazards ro be guarded
against, and the precautionary methods necessary for greatest pratec-
tion to personnel and property. The equipment used must be de-
signed with this in mind wnd, in many instances, operations must be
conducted in workrootns barriceded for the protection of personnel
and property in the vicinity of the hazardous operations. Barricades
may be of three general types: reinforced concrete, metal, or sarth,
or any acceptable combination thereof. The height and thickness of
the barricade are governed by the removation requirements. The
decizion as to the number and type of operations to be conducted
hehind a batricade should be based on the hazards involved, and the
barricade, equipment, and tools to be used should be designed to
make the best and most efficient use of the protection afforded by the
installation.

211. SAFETY REGULATIONS FOR MAINTENANCE AND SAL-
YAGE OF EXPLOSIVES OR AMMUNITION,

a.  Ammunition or explosives shall not be renovated or salvaged
within 8 magazine where other ammunpition or explosives sre stored.
These operations shall not be carried on within the magazine area
unless the site, empty magazine, buildings, or cars in which the work
is done are devoted exclusively to such work, and are specifically
approved by the Chief of Ordnance. Such operations may be cartied
out in an empty magazrine or in the open at intraplant quantity-
distance requirements, but In no case at Jesg than 100 feet from the
nearest location of explosives,

h. ‘The quantity of explosives or ammunition involved or present
in any operation at une time in one location shall be limited to the
minimum guanhty necessary to carry out the operation, thus:

{1} Black powder, 100 pounds,

(2) Sepurate-loading propelling charges—1 open container, and
four closer containers.

(3) High cxplosives are limited to one open container of 100
pounds snd four closed containers.

(4) Smokeless powder Jimits shall be one open container and
nine cloged containers.

e. Hazardous operationg, such as those involving the removal of

boosters from shells, and the disassembly of fuzes and grenades, shall
be barrjcaded to reduce operating hazards. Disassembly of ammuni-
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tion and bombs und other similar disassembly operations shall be
performed behind an adequate barricade, Examples ate:

(1) Dhsassembly of Toaded boosters, bursters, loaded fuzes, loaded
primers, and blank ammunition,

{2) Removal of boosters and fuze seat liners from loaded hombs,
buse plugs from loaded projectiles, and loaded hoosters from loaded
shells.

d. The fallowing and very similar disassembling operations may
be performed without a barricade provided the assombly hus been
usual and the erdinary eguipment, tools, and methods used in the
assemlily are sufhcient to accomplish the disassembly without the
application of undue force. Care must be taken to ascertgia thet the
surfaces to he separated are not corraded, contain no hardened gluc
or ather binding sgents, and are not sealed with metullic calking. If
undue force is necessary, these operations must be accomplished be-
hind a Barricade, )

(1) Removal of loaded fuzes and fuze well cups and ignition
cartridges from loaded shells, 60-mm and §l-mom primers, and dis-
assembly of projectiles and cartridge cases in fixed ammunition, and
the removal of set screws from loaded projectiles,

(2) When stake punch marks must Le removed with drilling
equipment, the equipment must be provided with a positive stop o
prevent he contact of {he drill with the fuze or booster parts, or with
the explosives in the shell or its coolents.

(3) 'The removal of hand grenade fuzes from loaded gremades
must be performed immedistely in front of a suitable protective tank
equipped with an effective baffle, inlg which the grenade can be
deposited should a premature ignition of the firing medium occur,

¢. When soldering operations are performed upoon metal contain-
ers, precautions shall be taken to insure that they contain no loose
grains of powder or explosives gust,

f.  All salvage components must he kepi separate until disposed
ol in accordance with Army Regulations or directions of the Chief of
Ordnance.

212, EQUIPMENT FOR BARRICADES,

#, Normally the equipment required for barricaded operations
consists of a4 suitable barricade, holding devices, operating device,
means of following the operation, and method of safely transmitting
power required for the aperation,

(1) A suitable barricade is one that will afford the necessery
protection to personnel and property. The location of the barricade
should be such that it will equal or exceed the minimum safety dis-

»3



Pars. 212-214 ™ 2-1900
Care, Hand!ing amn Preservation

tances required by the class and guentity of explosive involved, as
showh in paragraph 172,

{2y A suitable holding device, located to the rear of the harri-
cade, may consist of sume form of & vise or Jig on either a fixed or
an adjustable hase, placed m such a manner as to held the item in
a centersd position so as to permit the proper application of the oper-
ating device,

(3) A suitable gperating device may be & wrench or other tool
designed to fit the itemn for the work to be performed.

(431 A suitable means for observation may be furmished by o
mirrar or series of mirrors located so as to keep the personnel at a
safe distance from the operation.

(5} A suitable method of trensmitting power to the operating
device normally consista of a shaft extending through the barricade
und should have a positive stop on the operaving side to prevent its
being blown forward through the wall, in event of an explosion. Per-
sonnel should not be exposed in a direct line with a shop which
extends through a barnicade.

213, TOOLS AND SUPPLIES, Tools and supplies for ammuni.
tion renovation are hsted in ORD 10 SNL N-500-GA and described
in TM 9-1905, Other tools and equipment that have to be designed
should meet strength requirements and guard against the introduction
of chemical, mechsuical, or electric hazards over and shove the nor-
ma} hazard of the ammunition and explesives imvolved. When ex-
posed explosives are involved, the use of safety topls and equipment,
which way be made of nonsparking metals, wood, or Aiber, iz requirad
The use of certain types of nonsparking tools must be judirious, how-
ever, because certain types of nonsparking metals may form sensitive
gall compounds with certain types of explosives; for example, the use
of any copper-bearing metal with explogives containing nitrates,

214. PLANNING ODPERATIONS,

s, In planping normal operations, the sequence of aperations
should be rensidered m fown separate phases (oot considering move-
ment to and from storage):

(1) DISASSEMRLY GROUP. Remowving packing materialy, and dis-
assembling smmunition preparatory to renavatiot,

(2) REASSEMELY GROUFP. All preperation for and proper reas-
sembly of the item.

(3) Finisg grour. All necessary reconditioning and returning
af the items to their packages, with necessary package marking and
repair.,

{4) DisPosAL Group. Disposing of all unseryviceable or unuseble
compunent parts, waste explosives, etc, that may accumulate during
renovation operationd, :
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Section VI
PRECAUTIONS FOR FRACTICE FIRING

213, GEMERAL. Specifications, standards, and limits of precision
are preseribed for the manufacture and proparation of ammunition.
In spite of this, inherent limitations exist and malunctions of ammu-
nition may occur. The immediate problem is to prevent the accur-
rence f malfunctions wherever possible, to minimize the effect when
they do occur, and to avert, through experience, similar malfunctions
in the future. The general safety precautions, chapter 3, saction I,
should be abserved wherever applicalde, The specific regulations
and precautions for the use of each type of ammunition given in
this section and n chapter 2 will be ohserved.

216, GENERAL PRECAI'TIONS HEFORE FIRING,

. Statae of ammunition lots. A check should be made ta
determine the status of the lot of amumunition intended for isgue,
Ammunition should not be fired it the ot number is not positively
known, If defects which mey aftect the safety and functioning of
the ammunition are found in a lot graded as switable for firing, a
prempt report of thoe condition will e submitted to the service
commund or department ordnance officer. Firing of that lot of
ammunition will be suspended pending instructions from the proper
ordnance officer.  If malfunctioning ocowrs during firing, a prompt
report on the ammunition lot will be made as prescribed in AR 750-10.

b, Alterations and substitutivns,  Any siteration of loaded am-
munDition except in wccordance with specific instructions fram the
Chief of Ordnance is hazardous and therefore prohibited, Serious
and fatal accidents have resulted frem substitiutiom of propelling
charges, fuzes, primers, and projectiles, and frowm the local prepara-
tion and leading of practice ammunition, meluding grenades, pyro-
technics, etc.

c. Plocing ammunition. All ammunition at the firing point will
be so pleced es ta minimize (he possibility of ignition, explosion, or
detonstion in cuse of socident al the gun position. It should be
in a dry place and protected from the direct rays of the sun by
turpaulin or other covering. There should be ample circulation of
air through and on all sides of the stack Erratic ranges and dan-
gerously high pressures may result from oyverhewled ammunition.
White-phosphorus shell wilt be stacked (preferably with the base
of the projectile down, although if the temperature is not expected
to exceed 1057 F, this precaution is not necessary) in a space cteared
of all combustible material, away from personnel and other ammuni-
tion,  All components in the field should be stored separately and
in small amounts to minimize danger from nccidental burning of
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powder or detonation of projectiles, fures, and primers, Chemical
ammunition is stored away from other types of ammunition,

il, Safety zencs. Data for delimiting safety zones for ranges in
firing small arms, artiltery weapons, and chemical-wurfare weapons
will be found in AR 750-10.

e, Swmoking. Smoking by anyone handling, or in the vicinity of,
cxplosives ur ammunition iy prahibited.

f. Lighix. Use of any lighis other than approved lanterns ar
flashlights in the vicinity of explosives or ammunition is prohibited,

" & Handling, Care should be taken not to drop projectiles,
powder containers, or fuze or primer confainers. Projectiley should
rot be atlowed to strike fogether. All gafetly precautions for handling
ammunition given in Technical Manuals &nd in this manual will
be rigidfy abserved.

h. Parkings., Woisture-resistunt seals of packed ammunition
should not he broken umtil the ammunition is ready to be used.
Rounds should not be withdrawn from containers until they are
ready to Le Hred unless the ammunition is to be loaded directly
img the caissun. Safety devices on fuzes will be removed just
Lefare firing and at no otber tune. Comgpanents of rounds prepared
for fiving but not fired will be returned to (heir original condition
and psckings and appropriately marked and reseald,  Such com-
ponents will he used first in subsequent firings in order {hat stocks
of opened packings may be kept at a minimurn,

i. Clegnlineas. The complete round or each component should
be inspected by a member of the gun crew for burs, dents, gravel,
dirt, grease, and other materials before loading inta the gun. A clath
should be kept nedarby {or wiping off grease, dirt. and forvign matter,
Ammunition must be clean and iree from dents, which will interfero
with proper seating of the round, bofore it is placed in the weapon,

217. GENERAL PRECAUTIONS DURING AND AFTER FIRING.

. Defrets and mallunctionings, AR 750-10 provides that all
officers having charge of Aring must make & report to the local
ordnance officer of any ordnance materiel issued to the troops which
malfunctions in firing or reveals defects either in bring or in storage,
including such malfunctions and dafests as are noted in terget-practice
reports. It is the duty of the local ordrnance officer to investigate
all cases of mallunctlinning and defects observed by him or reported
to him, and to report serinus cases te the Chief of Ordnance through
the service command ordnance officer, Whenever an accident occurs
which results in injury to personnel or damuge to matetiel, the lot
of ammunitiot will be suspended from use and an immediate report
will be made directly to the Chief of Ordnance by the ordnance
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officer under whose supervision the materiel is maintained or issued.
One copy af this report will be sent to the service command ordnance
officer. Accidents of u serious or potentially serious nature require a
report by the quickest means of cormmunication avajlable. Insofar
es practicable all evidence will e preserved and not be disturbed
until the arrival of an investiguting officer.

b, Profection nf personncl, AR 750-10 gives the regulations
and details for protection af persons in the vicinity of the firing point.
Any individual in the miiitary rervice who observes a condition
which makes fring obviously unsafe will immediately command
“CEASE FIRING." 1If at a distance from the unit firing, he will
make the prescribed signat to balt firing. When chemical aimmuni-
tian other then smoke 15 fired, all persens wili be provided with
gos masks. Consult AR 750-10 for regulationy governing the use
al service ammunition for training purposes,

e, Liring theough trees. When firing ammunition from a mask
of trees. u premature burslt may result if a fred shell or shrapnel
strikes the branch of a tree. The striking of even a twig by a shell
fitted with & time fuze muy derange the setting or deform the titoa
ring and cauge a premature burst,

d. Duds, A dud is a discharged but unexploded bomb, projectile,
or grenade, It mey result from defects in the fuze, booster, or charge;
from the unscrewing of fuzes in Hight; or from the character of the
ground at the point of impact. Whenever a dud can be readily
located and examined without moeving it, an effort should be made
to determine the cause of the failure. A dud is a source of danger
and if improperly handled may explode and injure personnel. A com-
paratively slight biow or disturbance may cause it 10 explede. Duds
should Le destruyed in place (for metheds of destroying see chep-
ter 4).

218, SMALL-ARMS AMMUNITION.

d. Inapection. Swmall-arms ammunition will be examined before
issue. The procedure for examination and the defects to look for
are described in TR 9-1990. WDEB 9-AMM 4 contains esgential
information concerning the groding of smailarms ammunition and
the disposition of fired components and unserviceable rvounds in
sccordance with AR 775-10, Lots having more than 5 percent of
defective cartridges will be subjected to 100-percent inspection, defec-
tive rounds culled out, the serviceable cartridges repacked prior to
isyue, and report marle to the Chief of Ordnance, Normally, small-
arms ammunition will bave ng visual defects unless it has been stored
fur a considerable period; ammunition with less than 5 percent
visibly defective rounds may be issued without 100-percent inspec-
tion, If 20 percent or more are defective, the lot is withdrawn from
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service and held for disposition, The post otdnance officer should
cee that the troope are instructed as to the kinds of visibie defects
which can be readily detected and the correct manner in which to
cull emmunition.  Particulat attention should be paid to incipient
cracks which are not eagily detected unless the thumb is pressed
against the bullet, thus exposing the crack in the cartridge case.
Defective cartridges will be considered as grade 3 ammunition,

I, [dentilication. Since different types of small-arms ammuni-
tion wre of similar appearance, the kind of ammunition being issued
will be strietly checked from the murkings on the packing

c. Firing blunk cartritlges. Blank cartridges should not be fired
st a representative enemy at distances less than 20 yards, as the
wad or paper cup may fail to break up.

il.  Misfires and hangfices,

(1) For procedure in the event of an apparent misfire, see chap-
ter 2, section I

(2) When a hamgfire pceurs, in any lot, its use should be sus-
pended and & report will be mude as preseribed in AR 750-10 to
the post ordnamce officer, giving the number of the lot involved,
The ammunition lot thus affected will be withdrawn and replaced
by serviceable ammuaition.

¢. Ludped bullets, When a bullet lodges in the bore of a rifle,
pistol, or machine gun, it should ke removed by the applicstion of
pressure from the muzzle end of the weapon, To atlempt fo shoot
the bullet out with another cartridge is extremely dangerociss and
therefore prohibited.

1. Defective rounds. Dented cartridges, cartridges with loose
bullets, or otherwise defective rounds should not be fired,

g. Misfires in blank hring. Misfires in which the primer ex-
plodes but fails to ignite the powder charge have proved dangerous
in firing automatic arms with blank-firing astachments. Some of the
powder is blown into the bore and becomes lodged in the blank-
finng attachments. A series of such rounds wiil ceuse an accumula-
tion. of powder sufficient to result in serigus dameage when ignited
by & normal cartridge, When misfires in excess of 5 percent oceur
in firing blank cartridges, the firing of that lot of ammunition will
be suspended and reported to the Chief of Ordnance.

h., Armoc-piercing ammunition. The use of armor-piercing
cartridges is prohibited in demonstrations in which tanks take part.
When using armor-piercing ammunition, the cores of bullets which
fail to penetrate will rebound. The radius of rebound depends on
several factors but may be estimated as a maximum of 100 yards
for caliber .30 and 200 yards for caliber 50 armor-piercing
ammunition,
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i.  Protection of ymmunition. After a container of atnmunition
is opened and cartridges iysued, each man should take care of his
own ammunition. The primer should be protected from blows by
sharp instruments, ag such a blow might explode the cartridge.

j- Use of vil ur grease, The use of oil or grease on cartridges is
prohibited. These agents cause injurious abrasives to collect in
ayutomatic weapons and produce excessive and hazardous pressures
on the rifle bolts when nonautomatic rifles are firved, NOTE: Thiy
restriction Is nof applicabie to 20-mm ammunition. :

219, AWRTILLERY AMMUNITION.

a. Examination. Before firing, representative samples from each
lot of ammurition should be examined for visible defects such as
exudation, corroded fuzes, loozevess of projectiles in cartridge coses,
damaged rotating bands, and excesstve moisture and dampness, etc.
If these defects are Likely to cauge dificutty when the fuze is set
ar the round iy loaded into the gun, or guestion exists as to the
safely and functioning of the ammunition, it should not be used
until it has been examined by the service command ordnance officer
or his asgistants. Care should be used in condernping ammunition
from use, as shell which are exuding slightly can be made service-
able as prescribed in War Depariment Supply Bulletins. Often,
fuzes which are only shghtly corroded or discolored are serviceable
and can be used,

b, Packings. 1f the ammmunition is packed in individua! tin or
fiber containers, the containers should be opened by meansg of the
tear sirip provided; the round should ngl be withdrawn from the
contuiner uati] it ik to be fired unless the ammumnition is loaded
directly into the caisson. All powder charges except the charge to
be served to the piece for the next succeeding round will be kept
in their containers,

¢.  Plucing of ammurnition. At the firing point, anununition
which 15 not carried in caissons should be located to the left of the
caisson, and not directly to the rear of the gun. It should be
protected from moisture, dampness, and the direct rays of the sun
by a tarpauiin sc pluced that air can circulate through the pile,

4. Propelling chavges.

(1) PREMATURE ICMITION. The powder charpe for a round will
not be brought near the breech of the gun unti] the preceding round
has been fired, the powder chamber carefully sponged with a wet
sponge or cleared of any possible smoldering remains by use of the
gas ejectors, and the face of the mushroom bead has been wiped.

{2) FLAREBACKS. When the breechblock is withdrawn, the geses
remaining in the hbore sometimes pass 1o the rear and ignite upon
striking the air, regardless of the direction of the wind, Flames of
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varying length and intensity result. Precautions must be taken to
prevent the flame from reaching a new propelling charge, as well as
1o prevent serious burns to the breech detail.

(3) BLENDING. Propelling churges will be fired us received
Blending will not be resorted to except in special cases where the
necessity therefor has been approved hy the Chief of Ordnance,
who will furmish the necessary instructions.

{4y ERRATIC AND EXCESSIVE PRESSURES. Erratic pressures or
tanges may be due fo deteriorating propelling charges, improper
ignition of the propelling chargey, defective or loose rotating bands,
and, in the case of separate-loading ammunition, impraper wrapping
or lacing of the charge. Excessive pressures are likely to develop
if the diameter of the prapelling chuarge is shered so as to prevent
the projection of the Hame from the igniter te the front of the
powder charge, For forther information, see AR 750-10.  All powder
lats piving excess pressures should be immediately suspended from
use, pending instructiops from the Chief of Ordnance.

(5) MAxmusm RaNGES. ‘The term “supercharge” is purposely
used in referring to the propelling charge tequired to give maximum
range, It carmot be too strongly emphasized that the “normal charge”
should be used always within the ranges obtainable, and that the
use of supercharges must be avoided except where maximum ranges
are necessary. [If this is not complied with, excessive wear of the
guns will result. With multisection propelling charges, the complete
charge is used when supercharge is desired; only the base secticn
and such lower zone increments as may be required are used in the
lower and intermediate ranges. Where the charge is of base and
imcrement type, only the base churge is used when the normal charge
is demired,

{6) IGMITERS,

(#) When loading the separate-luading propelling charge into
the pun, be sure that sn igniter is always on tbe end of the charge
toward the breech, The cloth used for assembling igoiters s dyed
red and indicates clearly the end which should be at the rear of
the chamber., The red dye also indicates that the igniter conlains
black powder. Undyed igmter cloth has been used, however, for
some propeliing charges now in the service. In this case the igniter
end can be ideutificd by the quilting used to hold the black powder
in position and by the words “IGNITING POWDER” stenciled on
the igniter.

{6) Propelling charges should nct be placed in the gun with the
igniter fastcned to them by safety pins. Before firing, the safety
pins should be removed and the igniter pad attached to the charge
by sewing, the stitching being caught in at least thtee places, 120
degrees spart.
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(c) It is the practice to pack one igniter in each cartridge-storage
case. Surplus igniters remaining after firing should be destroyed
in accordance with chapter 4.

(7) TaGs AND PROTECTOR CAPS. Igniter-protector caps and
data tags will be removed from propelling charges before loading
into the gun.

e. Difficulties in loading or extracting ammunition.

(1) Difficulties in loading or extracting ammunition may be due
to dented or bulged cartridge cases, or to foreign material in the
chamber or bore of the gun. When the cartridge case is hard to
extract, an inspection of the chamber should be made to determine
whether the chamber is fouled, scored, or pitted. If it is fouled, it
can be readily cleaned; but if it is pitted or scored, a report should
be made to the post ordnance officer. The use of a tool to strike
the base of a cartridge case to chamber rounds is prohibited. Per-
sonnel should be protected in case a round is partially chambered
and the breechblock is completely closed. In a heater chamber,
ignition of the propellent powder may occur.

(2) 1If a projectile cannot be readily extracted from the gun or if
a projectile becomes separated from the cartridge case when the
breech is opened, it should be fired out, if possible, particularly if
the cartridge case will slip over the base of the projectile and will
chamber in the normal position. If the cartridge case will not slip
over the base of the projectile, the cartridge case should be shortened
the necessary minimum amount; when this is done, a reduced charge
should be used (approximately half of a normal charge) because of
the reduced obturation, particular care being taken that the point
of impact of the projectile is such as not to endanger personnel or
property. If this is not possible, the projectile should be removed
under the direct supervision of an officer, using a rammer which
bears only on the projectile and provides for clearance around the
fuze.

(3) 1If a rammer is used, extreme care should be exercised to
prevent any force from being applied against the fuze. The Edwards
rammer, designated as RAMMER, unloading, M1, is provided for
this purpose for use with 75-mm point-fuzed projectiles (fig. 163),

(4) The removal of the projectile, whether by firing out or by
ramming, should be done under the direct supervision of an officer.

f. Misfires, When a misfire occurs, the following precautions
will be cbserved:

(1) FIXED OR SEMIFIXED AMMUNITION. Two attempts will be
made to fire, except in the case of puns which cannot be recocked
without opening the breech. Upon failure to fire for 30 seconds,
the misfired round will be removed. If it is not possible to remove
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the round from a hot tube within 45 seronds after the coriginal
misfire, water should be playved on the barrel until it is cool, The
‘sufest time to remowve a misfired round of fixed ammunition is
between 30 and 45 seconds after it§ occurrence,

{2) SEPARATE-LOARING AMMUNITION,

(4} Two attempts will be made to fire the primer before it may
be removed. If the primer is heard ta firg, s minimum of 60 seconds
will be allowed before the breech may be opened and the faulty
charge removed. The faulty charge must be stored separately from
other charges.

fh) If the primer is not heard to fire, two more attempts to
fire will be made. Then proceed as follows:

1. If the pritmer can be removed by a person standing clear of
the path of recoil, after 2 minutes huve elapsed, the primer may
be removed and a new one inserted, If the second primer faiis, 10
minutes should be allowed to puss and then the breech may be
ppened,

2, If the primer cannot be removed safely as described above, no
sttempt will be made to open the breech or replace the primer for 10
ninutes,

(¢ Misfire primers should be handled carefully and disposed
of quickly, owing to ihe chance of a primer banghre. Further infor-
mation will be found in AR 750-10 and the Technical Manuals and
Field Manusls pertaining to the piece.

g. VYuen,

(1) Extreme care must be taken in handling and amssembling
tuzes to shell or bombs, All fuzes must be treafed as delicate mecha-
rigrny, . The forces which arm a fuze on firing & weupon can be simt-
lated by rolling or dropping, and a fuze $5 armned may be functionad
by the impact of & blow or by dropping.

(2) In the awewmbly of fuzes and projectiles, the fuze body,
threads, adapter, and fuze cavity must be inspected to insure that
grit, grease, or other foreign material is not present,  This is necessary
for proper seating of the fuece without the use of excessive force,
Cleaning of the fuze cavity should be accamplished with a piece of
vloth and a small stick which can be inserted into the cavity, Fure-
hole lifting plugs should not be removed except for inspection or
when the fuze is about to be ingerted.

(3} When ammunition or projectiles are issued fuzed, no attempt
will be made to remove the fuzes without specific authority and
Instructions from the Chief of Ordnance,

(4) Fuzes will not be altered. Any attempt fo elter or disas-
semble fuzes in the field 15 dangerous and is prohibited except under
specific directon of the Chief of Ordpance. The only authorized
assernbling or disassembly operations are screwing the fuze into the
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projectile if the round was not isgued fuzed, or unscrewing the fuze
from the projectile if not fired

(5} Every precaution should be taken to keep moistute away
from powder-train time fuzes.

(6) Time fuzes are always issued sct “safe” and if not used
after making a setting, they should be reset to safe before storing,

(7) When ready to be loaded into the gun, euch round which
contains a time fuze or point-detonating fuze should be kept out
af the path of recoil until recoil of the previcus round has taken
place: this practice will prevent a heavy blow on the fuze, If
fuzed rounds are sccidentally struck in this manner, they will not be
fired under any circurnstances but will be immediately placed m u
segregaterd location and reported to the post ordnance cofficer for
examination and necessary action.

(8) When checking the accuracy of fuze setting by cutting trial
fuzes, no fuze should b cut more then twice.

220. BLANK AMMUNITION,

a. Onoly Llank ammunition furnished by the Ordnance Depart-
ment will be used, Blank armmunbition is issued ta the using services
in complete rounds only. Smoke-puff charges or blank smrnunition
will nut be improviscd when they wre not provided.

b, If kept intact. handled with care, and protected from heut,
the complete round of blenk ammunition s comparatively safe. The
following precauticns, however, should h¢ obszarved:

(1) Under no circumstances will rounds of blank ammunition
be tampered with in the fleld.

{2} Blank smmunition should not be removed from the fiber
container sgoner than is necessary before firing. Remaining rounds
should be kept away from the gun,

(3) Identification of the ammunition before firing must be
positive, and no atfempt should be made to use it in a gun other
than that for which it iy intended,

(43 Apy round in which the chiptoard closing cup is not tirmiy
in place should unt he fired and should be handled with care until
dizposed of as directed in chapter 4.

221. PYROTECHNICS, CRENADES, AND CHEMICAL AMMU-
NITION.

a. Pyrotechnics and grenades shouid be Jocated some distance
pither to the right or left of the firing points, never directly behind.
Protective measures against grass fires should be provided, and ex-
treme care should be taken to prevent # grenade or piece of burning
pyrotechnic material from dropping into boxes of ammuniticon.
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Pyrotechnics which hove been unseuled should be disposed of as
piovided in OFSB 3-0,

L. In order to prevent accidents [rom the use of lethal or toxic
ehemical ammunition, no jive ¢chernical ammunition other than non-
toxic smoke and nontoxic lachrymatory gas will be used for training
purposes, including target practice, demonstrations, and tactical exer-
cises, except under the personal and direct supervision of a commis-
sioned cfficer of the Chemical Warfore Service. This limitalion does
not appty to the use of instructional gas identificaticn sets or detona-
tion yas identification sets. Smoke-producing materials will nat be
released in training within 300 yards of persunnel, livestock, buildings,
equipment, ar cther objects which may be damaged. Eguipment
contaminated with corrosive acids produced by liquid smokes will
be washed with water as soon as possible except when other methods
of protection or clesning are prescribed in the approvnate Technical
Manuyals,

¢. Burning-type grenades, smoke pots, and two-computrtment
candles should be stored i a cool, dry place. They should not be
ignited within 3 feet of dry grass or other inflaimmable materials.
Burning-type grenades will not be fired closer than 20 feet from
personnel, because grenades occasionally flash, When firing smoke
pots, care should he tuken not to have the face directly above the
smoke pot,

Jd,  Unfuzed grenades will not be fuzed in ammunition dumps
Or Storage rmagazZines, or in greater guantities than are needed for
immediate use,

222, BOMDBS.  Altitudes and distances safe from fragmentuation
and biast effect will be specitied by the Commanding General, Army
Air Forces (pere. 21, AR 750-10, 22 January 19443, Sufety pre-
cautions and methods of unfuzing, disassembly, and handling bombs
are contained in ‘THM 9-1680, Al live bombs will be carried safe
and will not be armed until released.

223, MONRTAR AMMUNITION. The same sefety precautions will
be ohserved in the held in the handling and use of mortar ammuni-
tion as sapply to artillery shell (par. 219}. Further information will
be found in FM 23-85 and FM 23.90.
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CHAPTER 4

DESTRUCTION OF AMMUNITION IN ZONE
OF THE INTERIOR

224, GENERAL.
#. (reneral.

¢1) The instructions set forth in this section are for destroying
limited quantities of explosives and ammuoition. The term “limited”
is defined in subparagraph d, below. When larger quantitiszs are to
be destrayed or the instructions set forth cunnot be complied with,
spercial instructions will be furnished by the Chief of Ordnance.

(2} Upserviceable ammunition, ammunition componenty, and ex-
plosives which constitute a hazard, cannot be salvaged, or are unfit
for their intended purpose and cannot be used to advantage for any
cther purpose should be destroyed in accordance with existing regula-
tions. As a general rule at Class I, I, or III iustallation, the only
ammunition items requiring destruction are obsolete or deteriorated
ammunition {which may be considered together) and duds.

(3) Lumber which has been expused to explosives and which
cannat be readily decontaminated should he destroyed by buming
vnly under conditions approved for safety. Examples of such lumber
are wooden sections of tanks, vats, hoods, pipe lines, etc., it which
hazardous material is impregnated. However, if wood has been ex-
posed to explosive material to a limited extent, it may be possible to
decontaminate it completely by washing or stearmng,

b. Rexponsibility and precedure. Prior to destruction, an Am-
munition Condition Report (0.0. Form 517—formerly O.0. 7235)
will be submitted to the Chief of Ordnance in order that the disposi-
tion may be approved. ‘This report will be prepared in accordance
with instructions on the reverse side of the form. An exception ix
deteriorated explosives or ammunition which is found to be immedi-
ately dangerous to life or property; in such instances, disposition may
e made by order of the local commanding officer. The respon-
yibility for disposition is a function of the inspector: the responsibility
for destruction is « function of the post ordnance officer. Where
local break-down of unserviceable ammunition is ordered, technical
instructions for the work wiil be furnished by the Chief of Ordnance,

. Methads. Destruction of explosive material will be accom-
plished by burning, exploding, or dumping at sea, as specified below.
Burying of explasives or ammunition or dumping them intc waste
places, pits, wells, marzhes, shallow streams, or inland waterways is
absolutely prohibited,; except that loose black powder (par. 227)
may be disposed of Ly dumping into a stream or body of water.
Methods for destruction are generally based orn the number of units
ta be destroyed, the size and nature of gach unit, the facilities avail-
able, and the 1opography of the land.
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d.  Quantity of ammanition o explovives. By o “limited”
quentity of smmunition and explogives, this section refers to the
number of unexploded shell und other ammunition normally found
on a target range or in the field as an aceumulution from firings or
other peacetime maneuvers. Larger quantities, generally teferring to
ammunition resulting from deterioration in storape or from ohbsoles-
cence, are to be destroyed according to specific instructions from the
Chief of Crdnance,

e. DMauterials used in desiroying by explosion. Charges of
1z-pound blocky of TN'T or sticks of dynamite are used. These are
set off either by time fuye (safety fuse) and a blasting cap, or by a
magneto and an electric blasting cap. In no case will “instantaneous”
fuse be used. For demolition purposes nitrostarch blocks have been
authorized sy & substitute for TIRT blocks. Nitrostarch is a hard
dense substance considerably more sensitive to (nction and impact
than TNT. The crushing ar breaking of {he nifrostarch blocks is
hazerdous. Dynamite is not to be used in the destruction of duds.

f. Materials used in destreving by five, Fires used in destroying
small ammumtion components may be made from scrap lumber,
wood, or such material as excelsior. When components to be de-
stroyed are laid on the pile before lighting, the fire will be lit from
a distance by means of a train of inflammable muterial or by a charge
of black powder ignited with an eleciric squib.

g Specific types.  Inforimation dealing with the particular type
to be destroyed will be found in the paregraphs following,

h, Demolition metheds. For details of metheds and procedure
of demalition work, consult FM 5-25,

225, DUMPING: AT SEA,

a.  When burning or detonation of explosives or ammunition iz
impractical, dumping at sea at depths nat less than 900 feet and not
less than 10 miles from shore is permitted. Before disposal, by dump-
inz in the ses, of any ammunition, every effort will be meade 10
salvage it for further use or reclamation of component parts. Dump-
ing in the sea will, in every mstance, be done only upon War Depart-
ment arder,

b. Navy, Coast Guard, and port authoritiez must be consulted
and their regulations regarding transfer and dsposal of material of
this nature must be observed. Ammunition items must be removed
from containers before hemp dumped ovverboard. The lovation se-
lected for dumping should be appreciably deeper than surraunding
locations to preclude the possibility of ammunition being washed
toward the shore by tidal action.
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¢. In transit, the baat or barge will display a large red flag at
least 10 feet above the deck and a competent person will be con-
stantly on the alert to warn approaching craft of danger. When
necessary, a War Department representative, who is familiar with the
hazards invalved in handhing ammumiion, will accompany commer-
cial vessels contracted to dump such material in the capacity of a
safety adviser.

226, SAFETY PRECAUTIONS,

a., UCeneral  Safety is the major consideration in destroying
ammunition and explosives. [t is highly advisable to test all safety
devices beforehand by subjecting them to the severest test they may
be called upon to withstand, provided that such test is reasonable and
practicable, Only after safety requirements have been met should
salvage and economy be considered. It may be necessary to 1mn-
provise apparatus to accomplish the desited results, and it s essential
that the destruction procedure be analyzed and planned in detail for
compliance with the general sufety precautions in chapter 3, sec-
tion I. The general safety precautions that must always be complied
with in destroying ammunition are described below.

h.  Sclectinn of site.

(1) FOR DESTRUCTION BY BURNING. The szelection of a site for
destruction of explusives by burning should be based on the principie
of gbtainipg the maximum practicable distance from all magazines,
inhybited buildings, operating buildings, public highways, and rail-
ways. Consideration should be given to the direction of prevailing
vinds. Wherever possible, natural barricades ghould be utilized be-
tween the burning site gn¢d operating buildings and mapazines. ‘The
burming site should be approximately inhabited-buillding distances
from all structures and public tharoughfares,

(2) FOR DESTRUCTION BY DETONATION. The sélection of a site
for destruction of ammunition by detonation is based on the same
principles as in step (1), above. Such & site should be 3,600 feet
from public highways, public railways, inhabited buildings, magazines,
and operating buildings. Where this distance cannat be obteined, a
pit or trench showld be used to limit the range of missiles 'The 3,600-
foot limitation does not apply where substantially constructed de-
struction chambers are used. Pits will not be reguired when the
destruction takes place on an artillery range or similar site where a
cover of earth 2 feet thick should be used tv limit the range of frag-
mepts. Cambustibie rubbish should be destroyed at a location removerd
from those places where explosives and explosivecontaminated ma-
terial are destroyed. Where limited space does hot permit geparate
burning grounds, a part of the explosive destruction may be reserved
for burning rubbish, provided the two areas are not operated simul-
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taneously. Such en area should be enclosed by a substantial wire
mesh, not over Ya-inch mesh,

¢, Muintenanee of grounds. All dry grass, leaves, and other
inflammable materials within a radius of 200 feet from the point of
destruction will be removed. Fire-fighting facilities for combating
grass fires should be Kept readily available and, if practicable, the
ground at the point of destruction should be wel down with water
at the close of each day™s operations, The use of concrete mats for
burning or detonation is not permitted.

d. Prutection for prraennel, Perzonnel engaged in demolition
work should alweys have emple time to reach shelter affurding sub-
stantial overhead cover and splinter-proof protection. ‘T'he siznal for
detenation should be given by the individual setting the blastings,
and only after all personnel in the vicinity are protected by substan-
tial cover or have reached a safe distance, If an electric blasting
machine is used, the wires will not be connected to the terminals
until a]l persons have reached cover emd the person in charge of the
blasting is assured that the area 19 property cleared of all personnel
Dependent upon loeal conditions, temporary or permanent barricades
will be provided and safety distances will be observed by all persons,

e.  Safely distumee requirements for preparotion of prinwees
aml demolition charger, It is extremely important that personnel
tuke udequate precautions to prevent accidental explosions while
preparing primers for demaolition activities. In addition to the gen-
eral safety precautivns currently in force, the following safety rules
for the preparation of primers aond demolition charges will be sirictly
observed.

(1) ‘Test-burning of time fusa {=zafety fuse), for determination of
rate of burning of the roll, will be done at & mipimum safety dis-
tance of 25 feet from eapoused blasting caps or explosives in the
direction toward which the air current is moving,

(2) <Cutting squure across end of time fuse (safety fuse), remove
and discard 2 or 3 inches of fuze from each roll

{3) <Cut off and test a 1-foot length from each roll for determina-
tion of burning time. All fuse in the same roll should birn af a uni-
form vele, though rate of hurning may vary {rom approximsiefly 30
to 45 seconds per foot in different rolfs.

(4) The supply of blasting caps for the required operation will
be at minimum of 25 feet from the supply of explosives,

(5) The preparation of nonelectric primers will be performed not
less than 25 feet from the supply of blasting caps or explosives

(6) Cut sufhcient time fuse (safety fuse) ta permit firer to reach
a place aof safety before the charge explodes,

{7} Select one nonelectric blagting cap, hold it open cnd down,
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and shake genfly to remove dirt or other foreign matter, Hold the
desired length of time fuse {safety fuse) vertical and gently slip the
cap down ovet the fuse until the ¢xplosive iz in contact with the end
of the fuse. If the fuse appears too large to enter the blasting cap
easily, the end to enter the cap may be rolled between the finpers,
CAUTION: Da not use force.

(8) When the fuse iz properly seated within the cap, place a
standard-type cap crimper over the ¢cap at the fuse end; hold by the
fuse and cnimp cap to fuse. '

{9) No mare than six blasting caps will be permitted at the site
selected for preparation of primery at any one time,

{10} The priming of explosives will be performed at a distance
of not less than 25 feet from the site of any other permissible slorage
or operation point involved in connegction with the preparation of
primers and demolition charges,

{11) Not more than one primed charge of explosives will be
permitted at any site at any one time.

(12) ‘'The preparation ol pritners and the priming of explosives
will not be perforined in advance of requirements for use of zame,
in view of possible atmospheric effects,

{(13) PEring to the site of the operation only sufficient explosives
to meet the requirement of the operation invalved.

[. Removal from containers. Explosives or ammunition to be
destroyed by burning will be removed from containers, as any gttempt
to burn explosives or ammunition under even slight confinement may
result in an explosion or detonation

g Determining qeantity to he destroyed.  The quantity of
material to be destroyed at one time will depend upen local condi-
tions. ‘This quantity will ba carefully determined by starting with a
limited number and then gradually increasing that pumber until the
maximum which can be destroyed without damapge to surrounding
property or causing distutbance ta civilian aveas is determined. The
responsible individual will make sure before he gives the signal for
detonation that there iz no unauthorized person m the danger area
and that all authorized persons are protected by adequate distance
and cover.

h. Collection of unexploded ammamilion. As some types of
ammunition are comparatively difficult to explode, a search of the
surrgunding pgrounds should be made after each blast and any ma-
terial which hes been Lhrown from the pit and not detonated should
be collected and included with the pext charge to be destroyed.

i. Sexregation of mulerial awaiting destrection.  Explosives or
ammunition awaiting destruction will not be piled within 200 feet of
the point of destruction and will be protected from grass fives, burn-
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ing embers, and Rying fragments. All dry grass, leaves, and other -
inflammable material will be removed from the area within a radius
of 50 feet of the pile,

j- Coution agalnut re-ignilion, In repeating burning operations,
care will be taken to guerd against malerial being ignited from burn-
ing residue or heat in the ground,

k. Improvising, The use of improvised methods for exploding
blasting caym is prohibited,

1. Mislires, In case of a misfire, personnel will not approach the
pit, trench, or point of detonation until a perod of 30 minutes has
elapsed,

m. 1lse of trained pervonnel, Destruction of ammunition will
never he attempted by inerperienced or untrained personnel. The
sumber of personuel engaged in such operations will be kept at a
minimum consistent with safety, but no person will he permitted to
work alone.

n.  Guanling demolition urea. Guards, sufety signals, and warnp-
ing signs will be used as required to keep unauthorized personnel
frem danger areas during destruction operations.

n, Additional instructions. In the absence of specific regulationg
or mformation covering any phase of the destruction of explosive
material, instructions will he requested from the Chief of Qrdnance.

227, BULK EXPLOSIVES.

a. Black pawder. The safest method of destroying black powder
is to dump it in a stream or hody of water; if no suitable body of
water is convenient, it may be burned. Qmnly tools of wood or non.
sparking metal will be used in opening the containers, The contents
of one container only will be burned at one time provided that quan-
tity does not exceed 50 pounds. The powder must be removed from
the container and spresd out on the ground in a train about 2 inches
wide, care being taken that no part of the train parallels ancther
part excepit al a distance of tagrg than 10 feet. A train af inflam-
mebhle material, such as excelsior, about 25 feet long and extending
to windward must be used to ignite the powder, as the resulting flars
af explosion is sa quick that there will be no opportunity to withdraw.
The empticd containers will be thoroughly washed on the inside
with waler, as serious explosions have accurred with supposedly
empty bluck-powder cans,  Safety precautinns, particularly those in
puaragraph 226, should be observed. Waeat black powder on drying
may resume its ¢xplovive properties,

h. ‘I'NT, explogive 1}, und tetryl will be destroyed by burning.
They must not be dumped into water, as they poisan it.  The explo-
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sive to be burned will be removed from coniainers and spread in a
thin lsyer, nol mure than 3 or 4 inches thick, on another layer of
inflammauble material, such as excelsior. A train of inHammable
material witl be used to ignite the explosive. Safely precautions in
paragreph 226 should be olwerved, High explosives should not be
burned in lump form, If explosives must be burned in lump form,
the gusntities should be less than stipulated below for loosc explo-
sives, and sn explosion may occur,  Instances are om record of explo-
sives below {(which in most instances burn), detonating while being
bumed, The maximum amounts of lacse high cxplosives which may
be burned st ane time shall be limited ay foliows:

{1y DNT, TNT, explosive D—500 pounds.

(2} Pentolite, tetrytol—250 pounds,

(3) Tetryl. compositiun A&, B, and C, RDX, baleite—50 pounds.

. Smolkeless powder.,  Small quantities of smokeless powder (a
few boxes} up to 500 pounds may be desiroyed with safety if the
powder 1s remaved from the containers and spread ocut on hare
ground In a train of limited width and thickness dependent wpon the
granulation of the powder. A train of inflammabie material about
25 feet long on the windward side, should Le uwsed to ignite the
powder; this sllows persounel sufficient time to get away from the
intense heat which 1s generated when smokeless powder burms, Safety
precautiots in poaragraph 226 shoulid be observed.

d. Dypamile. WNot more than 100 pounds i+ to be destroved by
burning at one time. To destroy by burning, dynamite cartridges,
except Mozen cartridges, should be slit lengthwise into halves with an
ordinary knifc: knives with closing hlades should not be used. The
slit cartridges are placed in a single Jayer, not greater in width than
the length of one vartridge, on hay, excelsiar, or other combustible
material, The combustible tram should be of suthcient length to
allow personnel 10 reach cover or a safe distance before the dynamite
begins to hurn. The dynamite contalners should be burned at the
same time, Dynamite awaiting destruction should be shielded fram
the dwrect rays of the sun.  Fromen cartridges shall be carefully
thawed, in accordsnce with instructions contained m FM 5-25, prior
to burning,

e. Other explosives. If 1t is necessary to destroy other cxplo-
sives, such as mercury fulminale, lead arzide, picric acid, ete,, special
instructions will be requested from the Chiel of Ovdnance.

228, SEPARATE-LOADING PROPELLING CHARGES, Exueme
precautions will be taken ayasinst sparks, The smokeless powder
charges will be removed to the burning ground before being opensd.
There the powder will be removed from the bag by cutting one of the
geams, care being taken not 1o disturb the bluck-powder jguiting
charge: ‘The empty bag and igeiter should be immedietely and com-
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pletely submerged in water and the ipniter cut epen under water
The smokeless powder will be hurned as described in paragraph
227 . The igniter and cartridge bags, after having been thoroughly
soaked in water far at Jeast 72 hours, should be removed and atlowed
ta dry in the open; they may then be burned in a pit or trench. Soak-
ing in water is absolutely necessary because the confinement of the
black powder by the powder bag, shight ex it may be, iy sutficient 1o
cause explosian and projection of the huming bags and igniters to
distances af 200 feet or more. Bags and igniters awaiting destruction
by fire must be kept in a securely closed conteiner, It is permissible,
when practicable, ta Jestroy begs and igniters by dumnping them in a
body of water after the propellent powder has been temoved and
the varigus sections of the quilted igniter are cul open while the bag
and igniter are still submerged In waler. This cutting is necegsary
to release air trapped in the guilted igniter sections, which would
catse the bags and igniters (o Hoat on top of the water,

229. ARTILLERY SILELL,

a. The following generyl instructions for destroying artillery shell
by detonation also apply to bombs, mortar shell, rocket shell sepa-
rated from theic motors, and other relatively large components con-
taining high explosive. Howewver, it must be kept in mind that bombs,
mortar shell, rocket shell, and antitank mines are composed of as
much as 60 percent by weight of explosive and have relatively thin
walls, as compared with the 10 to 15 percent of explosive and the rela-
tively heavy walls of artillery shell. Thereforr, the number of unity of
bombs, mortar shell, racket shell, and mines destroyed mn one operstion
should be reduced accordingly. Shaped charyges require extreme care
in destruction and should be accomplished in small quantities or
singly. Fixed shell and rockel shell (heads} will be disassembled
from cotnplete rounds and destroyed in the same marmer ss separate-
loading shell (see below). Before undertaking any demolition opera-
tion, the proposed procedure will be checked against the safety pre-
cautions prescribed in paragraph 226.

. The following general instructions contemplate the use of a pit
or bombproof hut, An artillery range or similac site, when avalable,
may be used. MNote especially paragraph 226 b (21,

¢. The projectile to be destroyed wil] be pluced on its side in g
tretich or pit about 4 feet deep. The number of TNT blocks (or
their equivalent) specified in the fullowing table will be placed in
contact with the side of the projectile and held in position by earth
packed argund the projeciite, The TNT block is placed on its side;
#f two blocks are used, one is placed on top of the other. If three
blocks are used, two are placed clase together on the shell and the
third on top of these, If five blocky are used, there will be twa layers
of two blocks each, with o fifth on top. The demolition blocks are
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detonated by means of an electric blasting cap or miner's safety fuse
and cap.
DESTRUCTION OF SHELL BY DETOMATION

No. of '“y-pound THY !Iuh
ar Their Equivalenl

Colibas 8l Shull To Be Devhayed
Af-nam, 57 -mum I 1

75-run, 76-mm, 3 inch 2
130-mm, 155 -mm, 6-inch 3
B-inweh, 240-muen g
10-inch, 12-inch 5
_;.lj-inch. 16.nch J B

d. One end of the required length of time fuse (zafety foge)
{par, 226 ) will be cut and inserted in a C of E special blasting
cap until it just touches the charge. The cap will then be lightly
crimped to the fuse with a fuse crimper or suitable too!, care being
taken not to pross the fuse too tightly against the fulminate charge
of the blasting cap. A No. 8 electric blasting cap with the necessary
length of lead wire and a hand e¢xploder may be used instead of the
blasting cap with miner's safety fuse. The blasting ¢ap wil!l be placed
in the hole drilled in the TNT block (the top block when more than
one block is used), and if necessary tied around it to hoid it securely
in place. In no case should a cap weaker than the ardinary commer-
cial No. § blasting cap he usad.

¢, In vase of a misfirg, the precaution in paragraph 226 1 should
be observed. After the blast, comply with paragraph 226 h,

f. Point-fuzed shell fitted with Mark sefies adapters and boosters
can be detonated withaut the use of TINT blocks. A No. 8 blasting
rap securely held in place in the fuze cavity with a small amount
of mud packed around the top of the cap will usually insure com-
plete detunation of loaded shell.

230, BLANK AMMUNITION FOR ¢ANNON., Rounds of blank
-ammunition which have misfired will be destroyed jocally under the
supervision of a commissioned officer or persoonel designated for
thiz purpose by the service command ordnance officer. All precau-
tionsg for handling black powder, chapter 1, section IV, and for destroy-
ing ammunition, paragraphs 226 and 227, should be obsarved An
extractor (brass) having a wood-screw thread cen be used to remove
the closing cap and wad; the black powder pellets may be remaved
by tipping the cartridge case forward and catching them in the hand;
and the primer may be removed by.means of & press having a hollow
guide and/or ram to carry force of possible primer functioning away
from the operator. Before removing the primer with a press, be
sure that corrosion »4ll not bind the primer and cause the application
of too much pressure. Also, be sure to taks all possible precautions
to gee that no powder dust adheres to the primer,
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331, BOMBS. Bomhbs should be destroyed in accordance with
paragraph 229, However, bombs have such thin wallz and contain
g0 much more explosive than shell of corregponding weight and
usually detonate so completely that extreme precautions must be
taken to avoid structural damage to buildingy and injuries to per-
sommel. ‘The destruction of bombs larger than 100 pounds should
not be undertaken without the specific spproval of the Chief of
Qrdnance. Bombs awaiting destruction should be segregated in
small piles 100 feet cr more apart and at least 300 fest from the
detonating pit. Extreme precautions must be taken to protect hombs
ewaliting destritction against accidental detonation by fire, fragments,
ar sympathetic detonation,

232, MORTAR SIlELL., Mortar shell should be destroyed in
accordance with the instructions in paragraph 229, Care will be
taken 1o limit the number destroyed at any one time and to protect
shell awaiting destruction from Hying fragments.

233, ROCKET SHELL. Rocket shell, which are zeparated from
their motors, should be destroyed in accordance with 1he instructions
in paragraph 229, Care will be taken ta limit the number destroyed
at one time mud to protect shell ewating destruction from flying
fragments. Rackets having motors attached therelo will be destroyed
im accordance with instructions fram ihe Chief of Ordnence.

234. FPENTOLITE- AND TETHRYTOL-FILLED AMMUNITION,

a. Ammunition filled with pentolite or tetrytol have shaped
charges, ‘These include high-explosive antitank shell, grenades, and
rocket shell, end demolition shaped charges. Extreme care should
be observed in destroying this type of ammumition, and the fallowing
precautions should be obkerved:

(1) Only smail gquantities or single items shovld be destroyed
&t one time,

{2) Fregmentation as well as blegl effect should be ewpected
and guarded against,

235, SMALLARMS AMMUNITION,

a.  All unserviceable caliber 22 and shotgun ammuaition will be
destroyerl locally. Ordnance fleld representatives, within their juris-
diction, are charged with the disposition of all other unserviceable
sreall-arms ammunition and accumulations from firings. Reference
to WD SBE 9-AMM 4 should be made for procedure to be followed
in dispaosition,

b, Smell-arms ammunition should be destroyed in a pit which
is approximately 6 feet square and 4 fest deep.  An inclined chute
such as a piece of 2-inch pipe should be provided, and this chute
should be placed so thet one end is over the center of the pil and the
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cther behind the barricade. Precautions should be tuken to baftle
the open end behind the barricade so that the operator cannot look
down the pipe. 4 hot fire should be built in the pit, and then the
pit should be covered with a piece of sheet iron or other suilable
matertal to confine flying fragments. The cartnidges should be fed
intg the fire through the pipe, and care should be taken io prevent
an sccumulation of unexploded ammunition in the pit. A furnace
or burning kettle designed to sccomplish the above destruction by
burning is also satisfactory. Approved equipment and building
drawings showing harricades will be supplied by the Chiet of Ord-
nance on request,

236, SMALL COMPONENTS EXCEPT PRIMERS.

#. These components, artillery and grenade fuzes, boosters, dato-
nators, and similar material, may be destroyed either by burning
or by detomaling, For destruction of primers see paragraph 237,

b, In destruction by burning, the same instructions given in
paragraph 235 b for the destruction of small-arms ammunition should
be followed, Caution should be exercised in intreducing components
into the fire because normal action cannat be expected under intense
heet. The explosion of a previously introcduced component should
be heard before introducing another.

¢ When destroying these components by detonation, a small
number of components, depending upon the type and kind, should
be placed in contact with one awother in an open container. This
container should then be placed in a pit or trench approximately
4 feet deep. On top of each contsiner and in contact with the
componenty, one or more TNT blocks fitted with an electric blasting
cap or with a C of E special blasting cap and time fuse (safety fuse)
should be placed. The pit should then be covered with a layer
of logs and =arth or other suitable cover, and the components
should then be detonailed in eccordence with the safety precautions
outlived in paragraphs 224 and 224,

d. The following method of destruction of wngerviceable HE
antitank mine fuxzes should be followed:

(13 The available safety distances will determine the number of
fuzes that may be Jdestroyed at one time (based on actus! frugment .
digtances reported from destruction of fuzes in quantities) together
with recommended minimum safety distances for each, as set forth
below:

fa} Where pile is covered with carth (2 feet):

T Fragment Di wanie I Aecammended So}uly Divdoncs
No, of Fuzaq Igpp-chlmsla_ymd;i | minl mum ycr_dd
1 00 ' : 460
56 350 325
152 325 Baad
702 525 800
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(b) Where pile is not covered with earth:

Fragmunt Distonce [} Kutemmended Safety Ditlonce
Nu. of Fuice topproximata yards} (nlnipnem yords)?
THE¥ 00 120
*Other A:umbl'lﬁu Ny e selected for datonsilen at poe time. afthowgh 704 was adepted we
respching the upper [imit of cfficienay b giliow,

(2} Between storage point and destruction area, handle ail fuzes
with striker el up; exercise extreme care and caution,

(3} Make a double pyramid pile of the quantily selected for
destruction; the bottom row should be on leve! ground or on g
wooden board of sufficient length to carry the bottorn row of the
pile. Place the fuzes on the side with the rows base 1o base, in
intimate contact, and with the projecting portions of the safety fork
fitted into the grooves carryving the same component in the adjacent
fuzes. The fuzes must be kepi it contact with each other,

(4} Place two No. 6 or No. & blasting caps (lightly tapead if
necessary to hold them in position) side by side between the bases
of the two top fuzes of each pyramid so that the end of the cap is
gt the approximate center of the base of the fuze. A shight “mud-
capping” of the capa in desirable if carefully applied, The pile is
then ready for detonation.

237. PRIMERS.

a. Large primers, 100-grain or more, may bg destroyed by bucning
according to the instructions {or destruction of small-arms ammunition
in puragrauph 235 b, Primers, other than small-ammg primers, are
dropped one at a time into the fire. Large primers will be destroyed
enly in this manner because they are subject to expiogion in mass
if destroyed by hurning in large guuntities,

h. Primers, except the 100-grain or larger primers, may be butrned
in a trench approximately 2 feet deep, 1 fout wide, and of suflicient
length to uccommodale the number of primers to be burned at one
time. ‘The trench should be prepared with a quantity of excelsior or
similar combustible material sufficient to insure a hot fire throughout
its length, The primers should be removed from bLoxes and placed
on the excelsior before the fire is lighted. Pasteboard cartons need
not be upened before they are placed in the trench. To confine
fragmenis as much as possible, a picce of sheet metal should be
placed over the trench. After the primers and cover are in place,
a train of cambustible material leading into the pit should be pre-
pared and lighted. Persomnel should then take cover or withdraw
to a sale distance,

¢. If a suitable tank or kettle is available for use, a smaller
number of primers may Le placed in i1 and a small-mesh screen
placed gver the top. By building a fire underneath, the primers will
be ¢xploded. A cunvenient recepiacle is an iron tsak cut in half
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longitudinally snd the open side placed oo railroad iran or other
suitable grating that will not let the primers drop into the fire A
large hole, approximately 12 inches 1n diameter, with a pipe located
above the height of a man's head, should be provided and about
50 primers put in at one time. The boiler should be equipped with
a smokestack su that a draft will be formed through the grating,
Packing material, if inflammable, need not be removed from the
primers.

d. If a burning pit constructed of railroad iron or similar saterial
is availuble, a ire may be built in 1t aed 2 box of primers <estroyed
at one time (provided the packing is inflammalile) by throwing the
box min the pit and taking cover.

e 'The smaller end vent primers may be destroved by building
a lirebox, over which a basket of primers may be pulled on railroad
iron from behind a barricade. The fire should be starter! hefore the
primets are pulled over it. When all primers have been fired, the
hasket should be pulled off, emptied, cooled, veloaded, and again
putled over the fire.

f. The stock of primers awaiting destruction will not he allowed
within 300 feet of the burning operations, snd great care will be
taken to protect the pile from accidental ignition by flying fragments
or sparks. This stock will be limited 1o a day's supply. Other
applicable regulstions contuined in paragraph 226 will be strictly
observed,

238. GRENADES.

a. General, Grenades may be destroyed by burning or detona-
tion in accordance with the fallowing instructions. Strict compliance
with applicable regulations of peragraph 226 is essential for the
protection of personnel and property. Destruction by detonation
should gencrally be applied to high-explosive grenades, wherens
destruction by burning is applied generally to other types of grenades

b. Dewxtraction by detonation. Not mure than twenty grenades
should be placed in 4 wt about 4 frat deep. They should be piled
50 that they come in vlose contact with each other; on top of the
pile shwuld be placed, in intimate comact, three ¥i-pound TNT
hiocks, one of which is provided with an electric blusting cap or .
C of E special blasting cap htted with several feet of time fuse
{safety fuse). The grenades and TNT blocks should be covered
with a layer of earth about 1 foot thick which is tamped hightly to
obtain the marimum efliciency of the TNT blocks, and the pit
should he covered as prescribed in paragraph 226,

¢, Uestruction by Jirning, A pit 2 feet square by 3 feet deep
fitted loosely with an iron plate or heavy board cover is used
Grenades should be put in the fire one at a time. Another should
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nat be put in until the previous grenade is detonated. Care should
be taken in introducing explosives inte the fire, as normal action
cannot be expected under intense heat, The only time to investigate
an unusual delay in the explosion of a grenade is when the fire
has burned out and the pit i cold. Instead of dropping grenadss
gingly and covering esch titne, un inclined chute which is baffled at
the open end muay be used.

239. PYROTECHNICS,

a. General. Pyrotechnics, except photoflash bombs and pura-
chute fares, will be destroyed in accordance with the instructions
tor burning of primers (par. 237 b}, Loose pyrotechnic materials
should be burned under the seme conditions as black powder and
the same precsutions should be observed (par. 227 ). Water-wet
pyrotechnic materials may be burned in small quantities in furnaces
designed for that purpose and approved by the Chief of Ordnance.

h. Parechute larcs, Parachute Bares will be destroyed by buen-
ing in the open and m a vertical position on the ground. The indi-
vidual flares must be located at least 4 feel apart and placed on
top of a layer of combustible material. After lighting the train of
vambustible material, personnel should take cover and observe
safety distances.

c. Phowflush bombhs. Fhotoflash bombs are dangerous and
should be handled with care. They should be destroyed by the use
of TNT blocks, similar to the procedure for artillery ghell {par. 3293,
TDruds of photoflash bombs should not be handled or moved but
destroyed in place in accordance with instructions in paragraph 242.
Due to the thinness of the case, o single block of TNT is sufficiant
to scepmplish destruction, A strict complisnce with the applicable
regulations of paragraph 226 iz essential,

- NOTE. Due io the brillianca of the fHash, it 15 mjurious fo vision
fo walch the degiruction of photofiash bombs even at distarces pre-
scribed in this manical sy safe against fragments.

240. CHEMICAL AMMUNITION,

a. In general, grenades, bombs, and shell loaded with chemical
iller should be destroyed in a matiner similar to that prescribed in
puragraph 22% for destroying artillery shell, Before destroying
chemical gmmunition, howegver, special insiructions should be ohtained
from the Chief of Ordnance concerning any exceptional hazards.
When a leaking shell or component is Jocated, the individual in charge
of the magazine will be notified in order that he may direct the
dispogition of the shell As chemical shell containg a comparatively
small ameount of explosives, the charge of TNT blocks to be used
for demdolition should be as follows;
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g« Their Equlvolent
4

Chamical Shell or Componsnt

‘—_T‘S-mm shell
155-mm shell
8-inch shell
G- and 81 -mo e tar
4.2-i0ch chemical mortar shell
3-itwch chemical mortar shell
5-1b bomh
25-, 30-, wnd 50-1b Lumb
100-1b bumhb ‘

b, Dangerous chemies) ammunition,

wr

]'Nv- al Vy-poend TNT Blacks

LN A i I -]

{1) Immediately hazardous unservicesble chemical ammunition
may be destroyed by exploding in the open if » sufficiently isolared
area is availlable. The point where the shell is exploded should be
chasen so that for a period of approximately 48 hours personnel can
be excluded from the area 1 mile downwind from the point where the
shell is exploded. For a period of about 2 weeks, all persunnel miust
be prevented from passing within a distance of 150 yards from the
point where the shell is exploded, Where a sufficiently isolated area
is not available, single unserviceable pas-filled shell may be destroyed

"in a pit 6 feet deep. The shell with its bursting charge is placed
at the bottom of the pit, the pit is back-filled, and the shell exploded.
Five gallons of freshly prepared bleaching solution should be poured
on the fill, and sufficient dry bleach (chloride of lime} should then
be scattered over the fill to cover the disturbed ground to a depth
of 2 inches. A permanent sipn should be placed on the flf, prohibit-
ing digging in the vicinity.

{2} Where s sufficiently isolated area is not available, ¢hernical
ammunitiod may be destroyed by placing in a pit, approximately
20 feet in diameter and 4 feet deep, on top of a wooden platform
and surrounded by dry scrap wood,  Atrange demolition charges
and cover the ammunition with about 2 feet of sarth; the charges are
to he 50 arranged that they will function after the scrap wood bas
been ignited and the Are has gained headway; ip this way the chemical
fller will be burned as it comes from the item without undue con-
tamination of the surrounding area, Under normal conditions, the
chemical Rller will burn clean and no shell frapments will leave
the pit. As a matter of genersl safety, no personne! should approach
the pit for A8 hours,

241, ANTITANK MINES, If marks on the mine or on the ground
indicate that it has becn run ever by a vehicle, the mine should
be ronsidered as a dud and should not be handled or jarred, and
should be destroyed in place by detonation with a TNT or nitrostarch
block (par. 242). Oonly mines that have not been tampered with,
handled, or disturbed in any manner may have the safety fork
replaced and then taken up.  The safety fork must he replaced

Ezi
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before the mitie 13 handled or the fuze removed. Unserviceable
antitank mines will be destroyed in the same manner and with the
same precautions as bombs (pars, 229 und 231).

242, TARGET RANGES.

u. General, Explosive missiles which have failed to function after
firing ure termed “duds” AR 750-10 prescribes that, after firing on
a range has been completed and before free access to it is allowed
to personnel in general, the range will be thoroughly policed and all
duds destroyed by competent persannel. Duds of photofiash bombs
or aircraft flares released duting flight over land areass other than
target ranges will be recovered ond destroyed. See paragraph 239

b. Safety precautions. Target ranges are dangerous because of
filying muissiles during target practice and upexploded ammunition
which may remain on the range after {arget practice. Safety precau-
tions should therefore includs means for preventing trespass upon the
target range by unauthorized or careless persons and for removing
from the range all unexploded aummunition which has been fired. In
addition to the safety measures employed at and near the firing line,
such as ved Aags, markers, or fences, the boundary or terrain which
is likely to receive missiles from the firing line shouid be placarded
with signs which indicate the danger zone and the hazards attendant
upon entering such rones at specified times. The signs should algo
emphasize the dangers connected with picking up unexploded ammu-
nition and skould prohibit either trespass on the range or the removal
of souvenire from areas, under penalties provided by law. The
placarding of the target ranges iz a martter of public safety and must
never be neglected.

. Destroying (hmls, .

(1} The policing of a target range und safeguarding the com-
mand are functions of the commanding officer. Immediately after
target practice is completed, the entire range should be carefully
policed for unexploded ammunition, under the supervision of an
authorized individual who is thoroughly f(amiliar with the dangers
incident to such operations, Unexpluded projectiles and other com-
penents of ammunition which have been fired are dangerous to handle
und should not be touched or jarred where # 15 practicable to destroy
them by the use of TNT blocks. However, unfuzed duds may Le
handled with comparative saflety.

(2} In those rare cases in which it is necessary to remove a dud
from any location before destroying it, all operations connected with
this procedure should be done either by or under the direct super-
vision of personnel who are thoroughly familiar with the dangers of
such an aperation and who are quahfied to do this work.

{3) To maove or roll an unexploded fired projectile is to invite
disastet, ay such an operation may cause movement of the internal
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fuze parts and may cause the projectile to explode. No attempt will
te made to disassemble a round of unexploded ammunition except by
personnel of the Ordnance Department who are specitically assigned
to such work,

{4) Duds on the turget range, such as unexploded projectiles,
fuzes, grenades, cte., can usually be destroyed in place with TNT or
nitrastarch blocks, The dud should be approuched only by experienced
personinel and, without disturbing the dud, the explosive blocks care-
fully 1aid in intimate contact with it.  If possible, the blocks shouid
be placed on top of the dud because the wave of detonation tends o
be propagated downward. The blocks should then be carefully mud-
packed or earth-coversd to direct the explumon toward the dud as
wuch as possible.  For artillery shell, the number of TNT tiocks (or
nquivalenl} 1o be used should follow the table specified in paragraph
220 ¢, After placing the charge, the dud should then be covered with
sandbags or earth to limit the range of the fragments.

{5) Shel exploded on the ground surface without an earth cover
of at least 2 feet, may send fragments 1,000 yards, and all within this
danger zone will take caver when the charge 9 fired. Personne! should
never be within 300 feet of a projectile when it explodes, even if
suitable protection ig at hand, The peneral instructions for destroying
© duds on the target range are similar so far as possible to those de-
geribed for destroying artillery ammunition {par. 229), Duds of
photofash hombs sre destroyed in accordanee with this paragraph and
paragraph 239, The safety precautions in paragraph 226 will be
curefully observed.

{6) Coas shells or bombs should be handled in the sume manner
as other projectiles. Holes or trenches in which gas shells have been
exploded must be filled or decontaminsted and gas mesks worn during
the wark. Wuork should always be dope un the windward side of the
areq where gas shells are exploded. .

(73 Destruction of duds of spotting-charge assemblies, for the
100-pound practice bomb M38A2 (black powder) will be accom-
plished by detoitation in place. This can be done by the use of
demolition blorks or a 15-inch length of primacord which is coiled,
placed on top of the charge, taped in place, and detonated with a
blasting cap.  Destruction of individual unservicesble spetung charges
of this type can readily be accomplished by winding a 20-inch length
of primecord twice aroung the charge, taping it in position, and
initiating detonation by means of a blasting cap as above.

(B} After the destruction of duds has been completed, the
officer in charge uf the work will personally superintend u thorough
search of the area to insure that no duds have been overlocked,

(9) Additional information on destruction of unexploded pro-
jectiles and bombs may be found in FM 9-40 and FM 5-25,
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CHAPTER 5
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243. PUBLICATHING INDEXES, The following publications in-
dexes should be consulted frequently for latest changes or tevisions
of references given in this chapter and for new publications relating
to materiel covered in this manual;

a, Introductum to Ordnance Cataleg (explaining
S8NL system} e eieiiiiid .. ABF Cat, ORD 1

b, Ordnance Supply Catalog Index ... .. . .. ASF Cat. ORD 2

r. Ordnance Mator Items and Combinations, and
Pertinent Publieations ... . ............ .. WDSB 9-1

d. List and Index of Wur Department Publications FM 21.6
e. List of War Department Films, Film Strips, and

Recognition Film Slides .. . .. ...... . ... FM 217
f. Military Training Aids .. . ... .. v BM 21-B
g Index to Bombing Tebles (listing current bomb-
ing tables for bombg, clusters, and flares). ... . Index to BT's

244, STANDARD NOMENCLATURE LISTS.#

2. Ammunition for gmgll arme.

Armounition, revolver, autamalic pistol, and sub-
machine guns ... ... ... .. ASF Cat ORD 11 SNL T-2
Ammunition, rifle, carbine, and sutomatic gun
ASF Cat. ORD 11 SNL T-1
Ammunition, smail-utns, obsolete and nonstund-
arel . .. ASF Cat ORD 11 SNL T-6

Misceilaneaus service components of amall-arms
ammunition and instruction material for Field
Service Account . .. ASF Caot, ORD 11 SNL T4
Packing waterials used by Field Service for
small-arms service ammunition
ASF Cat, ORD 11 SNL T-5
Shells, shotgun . ... ... ........ASF Cuat. ORD 11 SNL T-3

b.  Bombs, grenades, pyrotechnies, anid rockets.

Ammunpition instruction mateniat for grenadas,
pyrotechnies, and arcraft bombs
ASF Cat. ORD 11 SNL S6

Bombs, aircraft, all types.... ASF Cat. ORD 11 8NL &3

CR. An yp-to dote Hating of vurrent Standard Nomeuclstuse Fagls % maintsioed in ABF Cw
'R 2.
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Fuzes and miscellaneous explosive compaonetils
for airctaft bombs ... . ASF Cat. ORD 11 SNL S-2

Fin assemblies and miscellaneous inert compo-
nents for aircraft bombs.  ASF Cat. ORD 11 SNL 8.3

Grenades, hand and rifle, and fuzing componenty

ASF Cat. ORD 11 SNL &4
Pyrotechnics, military, all types

ASFEF Cat, ORIY 11 SNL S-5
Ruockets, all (ypes, and componenits

ASF Cat. ORD 11 SNL 59
Torpedoes and mines ... . ... ASF Cat. ORD 11 &NL S-1

e. Cleaning, preserving, and lubriceting muaterials;
recoil fluids, special oils, and miscellanecus
related items . .. ... . . ABF Cat. ORD 5 SNL K-1

d.  Ammunition for antisirernfi. harbur defense, heavy field,
and roilway artillery.

Ammunition, fixed, including subcaliber ammu-
nition for harbor defense, heavy field, and
railway artillery ... . .... A8F Cat. ORD 11 SNL P-§

Amrounition for antizireraft artillery
ASF Cat. ORD 11 SNL P-5
Ammunition ingtruction material for antiaircraft,
harbor defense, heavy field and railway artil-
lery, including complete round data
ASF Cat. ORD 11 SNL P-8
Ammunition. cohsclete and nonstandard, for
harbor defense, heavy fitld, snd railway ar-
tillery . veveri. .en.... ...ASF Cat ORI 11 SNL P-O

Charges, propelling, separate-loading, 6-in. to
240-mm inclusive, for harhor defense, heavy
field, and railway artillery .. ASF Cat. ORD 11 SNL P.2

Chaurges, propelling, separate leoading, 10-in. to
16-in. wclusive, for harbor defense, and rail-
way wrtillery. .. ... . . ... ABF Cat. ORD 11 SNL P4

Fuzes. primers. blank ammunition, and miscel-
laneous itemns for antisircraft, harbor defense,
heavy field, and railway acdllery

ASF Cat. ORD 1) SML P-7

Packing materials used by ficld service for anti-
aircraft, harbor defense, heavy field, and rail-
way artillery service ammunition

ABF Cat, ORD 11 SNL P-10

4
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Projectile, seperaie-loading, 6-in. to 240-mm in-
clusive ... ....... . .. .. .. . ASF Cat. ORD 11 SNL P-1
Projectile, separate-loading, 10-in, to 16-in. in-
clusive ........ ... .. . . . ..ASF Cat. ORD 11 SNI P3

tank.

g

Ammanition for pack. light and mediam field, sicceaft,
and antitank artillers.

Ammunition, blank .. . . . . ASF Cat. ORD 11 SNL R-5
Awmmunition, iixed and semilixed, all types

ASF Cat, ORD 11 S8NL R-1
Ammunition instruction materials

ASF Cat. ORD 1! S8NL R-6
Ammunition, moriar, including fuzes, propelling

charges and other components
ASF Cet, ORD 11 SNL R4

Amumuniton, obsclete and nonstandard
ASF Cat. ORD 11 SNL R-8

Land mines and fuzes, demolition material, and
ammunition for simulated artillery and gre-
nade hre .. . ...  ASF Cat. ORD 11 SNL R-7

Packing matcrials used by field service
ASF Cuat. ORD 11 SNL R-10
Prajeciiles and propelling charges, sepurate
loading, for medium field artillery, inclading
complete rovnd data.. .. ... (ASF Cat. QRD 1] 8NL R.2

Service fuzes and primers . ASF Cat, ORD 11 SNL R-3

Taols ail Hl.lp'l“l_‘._'i.

Ammunition surveillance, testing, and inspection
cquipment and supplies .. .. ASF Cat DRD 6 SNL N-10

Gencral togls and supplies for ordnance amtnu-
nition company . ...... .. .. .. .. ASF Cal, ORD 10 SNL N-17

‘Tools and supplies for ordnance ammunition re-
novation plateen . . ASF Cat. ORD 10 SNL N-500GA

Tools and tool sets for ordnance bomb disposal
squad (separate) ASF Cat. ORD 10 SNL N-500EB

Other services.

Chemics]l Warfure Service Supply Catalog. List
of Items for Troop Issue . . . . . . ASF Cat, CW 3

Engineer Supply Catalog.  Stock List of All
Items | e e i een.  ABF Cat. ENG 5

323



Par. 245 TM 9-1900
References
245. EXPLANATORY PUBLICATIONS,
a.  Regulations,

Administration; posts, camps, and stations ... AR 210-10
Fire protection and fire ightivg ... ......... . AR 30-1580
Honats to persons . .. ... . . . AR B00-30
Lisl. of current pamphlets aml r‘]mnges :1Js1|1hu

tion ... . v .. AR O1-1D
Lost, dcstrayed damaged o unsetwceabie prap-

erty ... . s ceieee .. AR 35-6640
Precautions in hﬂﬂ(‘llmﬁ gawhne ... AROBS0-20
Qualifications in arms and mmmunition traising

sllowances ... ... e AR 775.10
Range regulations for fiving ammunition for

training «nd target practice e .. AR 75010
Balutes and ceremonies . .. ... ... ... ..., AR 60023
Supplies: stotdge and issue . . ... .. .. AR 700.10
Transportation by commercial wmeans: general AR 55-103
Trensportation by water of explosives, inflam-

mahles, and chemical warfare snaterials....... AR 55-470D
Transportation of public property {except ani-

mals) end remaing .. ... ... ... AR 55.155

Ir.  Amamunition, sl lypes.

Ampumition: General ... . . . ... WDSB 9-AMM 1
Ammumtion Supply ... . . e FM 5.6
Ammumtion: Supply within Ccmtmental Unitad

States ... . ... . .....WDSE 9-AMM &
Ammiumition Condmon Report 0.0. Formm No. 517

Ammunition Identification Code (PJC} WDBE 9-AMM 5§

Application of Suspenstons atd Releases on

Ammunition ......... . . .. ... .. . . WDEBE 9. AMM 11
Artillery Ammunition . .. . ... . ... TM ©-1901
Complete Round Chart .. ... ... .. 0.0. Form No. 5381
Decontamination ... ... . ... TM 3-220
Decoatamination of Armored Force Velnclas . FM 17.59
Delense Agminst Chemical Attack....... . ..... FM 21.40
Explosives and Demolitions .. ........ . ...... FM 5.25
First Aid for Soldiers . i e, FM 21-11
Identification of ammunition iat nurnber pre-

fIXEE o e e OFSB 3-16
Inspection Guide, Amrnumtmn e . TM 01904
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Inspection of Pmpcziling Charges and DBulk

Powder . . U ..WDSB 9-AMM 7
Inspection of Ornlndm,e Matenel ................... . TM 9-1100
Meagazine placard . .. ... . 0.0 Form No. 5991
Military Chemistry and Chemical Agents. . .. TM 3.215
Military Explosives . . . ceivi e .. T 9-3900
Military Samtation and Flrst Azd vier ... FM 21-10
Miscelflaneaus Chemical Mumtlons .................. TM 3-300
Ammunition: Net Prices . . ... .. WDSB 9-AMM 3
Ordngance Ammunition Company, Qdnance Am-

munition Battaliocn e . FM 920
Ordnance Company, Depot .. .. ... . ... FM 9.25
Ordnance Field Maintenance . .. .. .. ... . FM 9.10
Ordnance Service in the Field.. ... . ... . FM 9.5
Ordnance Safety Manual .. .. . . .. No. 7224
Reports . ... . WDSB 9.AMM 8§
Storage and Shlpment le Dangerous Cheminals TM 3-250
Surveillance Manual . ... .. .. .. . CQOFSsRB 3.20
Unexploded Bombs, Crganizatian and Dpemtmn

for Disposal . . .. ... ....FM 940
Unsafe Ammunition . ... WDSE 2-AMM 2
Use of Chemical Agents and Munitions in Train-

g e e TM 32305

e.  Ammunilivn. special typey,
Ailreraft Arrmament and Pyrotechnics . ... 'TM 1402
Aircrall Bombs and Bomhb Compononts | | OFSB 3-8
Ammunitinn:  Antiaircraft, Heavy Field, Sea-

coast, and Reilway Astillery. . . . OFSB 3.2
Bombhbs far Aireraft . e e o TM 9-1980
Coast Artillery Ammumtlon e e T 4205
Controlled Submarine Mine Matertel coon TM 4220
Carps of Engineers Reference Data. ... .. .. .. ... FM 5-35
Field Artillery and Field Mortar Ammunitiuzn  OFSB 3-3
Field Artillery Trainer, M2 ... .. ... .. T 65-225
Grenades, Hand and Rifle . . . . ... THL 9-1985
Hzand and Rifle Grenades, Rocket, AT, HE,

236dach .. FM 23-30
Incendiary Bombs . e TH 3-330
Instructions for Use of Rocket Target MZ hy

Antigircralt Units e TH 4-236
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Instructinon Guide, Small Arms Accidents, Mal-
functions and Theic Causes. ... .......... ...

.. TM 9-1540

Land Mines ...

Land Mines and Booby Traps .. .. ... ... .. . ...
Military Pyrotechnics ... . . ... .. ...

Military Pyrotechnics ... ... . ... ... .

60-mm Mortar M2

Bl-mm Mcrtar_Ml
Pyrotechnic Projectors, All Types .. . . ........ ...

Repair of Submarine Mine Cases

4.5-in. Alreraft Rocket Matoriel, . . .. ..

Bignal Communication .

Signal Commuanication .. . ...

Small-Amms Ammunition .. .. ... ... ... ... ..

WwWDSB

Small-Arms Ammunition..... ... . ..

Smaull Arms, Light Field Mortars, and 20.mm
.TM 92200

Aircraft. Guns .

Standard Artillety and Fire Control Materiel. ..

TH™ 92210

FM 5-31
™™ $-1931
OFSE 3.9

. FM 23-85

FM 2390
TM 5-290
T™™ 9-1401
TM 9-395
FM 145
FM 24.5
TM 9-1950
9-AMM 4

TM 9-2300

Cleuning, preserving, snd labricating muderials,

Cleaning, Preserving, Sealing, Lubncating and
Ralated Materials Issued for Ordnance Ma-
. T™M 9-350

teriel

Solvent; dry cleanimg .. ... Federal Specification P-8-661 «

Transportation.

Explosives or other dangerous articles on board
U. S. Dept. of Commerce

vessels |

Regulations for transportation of explosives and

other dangerous articles by land and water

in tail freight, express, and baggage services,

and by motor vehicle (highway) and water
Interstate Commerce Commission

Methods fur loading and slaying carload and

less than carlpad shipments of explosives and

other dangerous articles (Pamphlet No. 6)
Bureau of Explosives
30 Vesey Street, New York City
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Methods for loading and bracimg cerload and
less than carload shipments of loaded projec-
tiles, loaded bombs, etc, {Pamphlet No. 6A)
Buresu of Explosives
30 Vesey Street, New York City

Maotor carrier safety regulations (Part 7) trans-

portaticn of explosives and other dangerous

articles ... .. .. .. .. .. . Interstate Commerce Commission
I1.C.C. Freight Tanff No 3 . Interstate Commerce Commission
LC.C. Freight Tariff No. 4 .. Interstate Commerce Commissian

Interstate Commerce Commission regulations for

transportation of explasives and other danger-
ous articles by freight ... .. ... ... . Bureau of Explosives
30 Vegey Street, New York City

Regulations governing transportation of military
explosives on board vessels during present

emergency . .. . . . . o.oo. ... UL8 Coast Guard
Regulations for the securily of vessels in

port . . . . . 8. Coast Guard
Smndard speciﬁcstmn for m:u'k_mg shipments by

contraciors . U8, Army Specification No. 100-2E
Transportatian in the Zone of the Interior .. ... TM 55.205

Fire-fighting.
Crosby-Fiske-Forster Handbook of Fire Protec-
tion . s e .. National Fite Protection Association
Fire-ﬁghtme; . Jubm J. McCarthy. Asst,,
Chlei Df Dept in Command N. Y. Fire Dept,
Fire Protection by Troop Organizations in
Theaters of Operations ... . cevi e FM 5-315
Industrial Fire Bripades, lst Edmon
Mational Fire Protecticn Associgtion

Suggestions far Fire Fighting and Fire Extin-

guishment ... ... Navy Dept. Bureau of Yards and Dacks
Mimcllancous.
Abhbreviated Firing Tables . . . . TM 6-215
Graphical Firing Tables e . TM 9-5206
Dictionary of United States Aiiny Terms ... TM 20-208
Bomb Racks, Tow Target Equ1pment and Flare

Racks e - . TM 1.500
Tactics of Chemical Warfnre e FM 3.5
Chemical Warfare Service: Supply and Field

Service S . FM 3-15
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