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CHAPTER 1

GENERAL

Section 1

INTRODUCTION

a. This manual is published for the information and guidance

of Army personnel concerned with ammunition. Those responsible

for the handling of ammunition should become thoroughly familiar

with its provisions,

h.

	

The requirements of this manual will apply to Class 1, II, and

III installations.

	

The requirements of the Ordnance Safety Manual

(O,O. Form 7224) Will govern Class IV installations under the

control of the Chief of Ordnance .

2.

	

SCOPE.

	

The information cootalmed in this text is of a general
technical nature .

	

It concerns the several types of ammunition, their

general characteristics, means of identificatin, care in handling and
use, storage, surveillance, parking and marking� shipping, and the

destruction of duds and unserviceable ammunition .

3 .

	

REFERENCES. Further information concerning specific types of

ammunition is Contained in specific Technical Manuals and Field
I+danuals. A complete list of references appears in chapter 5.



Par. 4

	

TAt4 9-1900

General

4. Y0111[CNCLATURE.

5eation 11

GENERAL DISCUSSION

a.

	

SNL greupp. Standard nomenclature is established so that

every item supplied by the Ordnance Department may be specifically

identified by name. It consists of the type, size, and model of each

item.

	

Its use for all pur

	

es of record is mandatory, except where

use of AIC symbol (par . 4 h) is authorized.

	

Ammunition nomett.

cloture is published in ORD 11 Standard Nomenclature Lists (SN1,'s)

of groups P, R, 5, end T, and its exact use will keep to a vninimurn

errors in the shipment, storage, issue, recording, and use of ammu-

nition items.

(1)

	

Group F contains Isis of ammunition for medium and heavy

field artillery (155-mm gun and above), Coast artillery, and anti-

aircraft weapons.

(2)

	

Group R contains lists of ammunition for light and medium

field, tank, antitank, and aircraft artillery weapons (Mrnrn guts

through 155-mm howitzer), mortars, mines, and demolition material.

(3)

	

Group S contains lists of bombs, grenades, pyrotechnics, and

rockets.

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

wcapo",

h.

	

Amnsulution Identifica tion Code nynihole . TheAnitnunition

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 a specific packing are to be used in

messages, requisitions, and records, Thesecode symbols are published

basically in ORD 11 SNL's of groups P, R, S, and T. A full explana-
tion of the composition and use of the AIC symbol will be found in
SB 9-AMM 5 and changes thereto.
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5. CLASSIFICATION.

a.

	

General.

	

Ammunition is classified according to use as service,

practice, blank, or drill (ar dummy) . It may also be classified

according to type of Mier as explosive, chemical, or inert.

16 .

	

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, illuminating, or pyrotechnic.

e,

	

Practice. ammunition .

	

Practice ammunition is fired for effect

in simulated combat and is provided for training in marksmanship.

The projectile in this type of ammunition may have a sinall quantity

of low-explosive filler to serve as a spotting charge, or it may
be inert.

{1,

	

Blank ammunition.

	

Blank ammunition is provided in small

and medium calibers for saluting purposes and simulated fire . It has
no projectile.

e.

	

Mill anitkwunidon. Drill or durnrny arnrnunitioa is used for

training in handling and loading ("ser+rice of the piece"),

	

It is com-

pletely inert,

6. IDENTIFICKiTION.

a.

	

General.

	

Ammunition is completely identified, except as to
grade, by painting and marking on original packing Containers . For

purposes of record, the standard nomenclature of the item, together

with its lot number, completely identifies the ammunition . Once
removed from its packing, ammunition may be identified by the

painting and marking on the ammunition items. Other essential
information may also be obtained from the marking on ammunition

a
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(2)

	

Caliber, weight, or size .

Model desipatorL

items. The murals velocity of projectiles may be obtained frorn the
firing tables and ammunition data cards; in the case of some rounds
of snxaller caliber, the muzzle velocity may appear on the packing box.

Included in tenth the marking and the standard nomenclature are

(1) A brief description of the type or quitable abbreviation
thereof.

(4)

	

"Where required, such additional information as the model
and type of fuze, the model of the cannon in which the item is fire$,
the weight of projectile for which a separate-losding propelling
charge is suited, etc,

(5)

	

The lot number is marked on the ammunition but is not a
part of the nomenclature . However, when referring to specific ati'Imu
nition, it is necessary to mention the lot npmber as well as the
standard nomenclature .

h. Mark or model. To identify a particular design, a model
designation is assigned at the time the model is classified as aim
adopted type . This model designation beootttes an essential Part
of the nomenclature and is included in the marking of the item. The
present system of model designation consists of the letter "M" fol-
lowed by an arabic numeral, for example, "M1." Modifications are
indicated by adding the letter "A" and the appropriate arabic
numeral. Thus, "MIAL" indicates the first Modification of an item
far which the original model designation was "XI.." Wherever a ".B"

suffix appears in a model designation it indicates an item of altecna"
tive (or substitute) design, material, e manufacture. Certain items
standardised for use by both ArnW and Navy are designated by "AN"
preceding the model designation, for example, AN-MI03AI, AN-Mk
19 . From World War I to l July 1975, it was the practice to assign
mark numbers, that * the word "Mark,, abbreviated "Mk" followed
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by a roman numeral. The medification was indicated by the addition

of MI to the mark number, the second II, etc. ; after 2 April 1945,

.these roman numerals in Mark numbers will be indicated by arabic,

rather than roman, numerals, This change from roman to arable

numerals will affect ammunition items in use by the V. S. Army
which are of British or Navy origin, and also older army items which

are now assigned Mark numbers.' Prior to World War I, the year
in which the design was adopted, preceded by the letter °14f," was
used as the model designation, for example, M1914.

c.

	

Ammunition lot number.

	

At the time of manufacture every
item of ammunition is assigned a lot number. Where the size of

the item permits, it is marked on the item itself to insure permanency

of this means of identification.

	

In addition to this lot number, there
is assigned to each complete round of fixed and sernifixed ammuni-

tion an ammunition lot number which serves to identify the comli-
tions under which the round was assembled, and the components

used in the assembly. This ammunition. lot number is marked on

every complete round of fixed and semifixed ammunition (except

where the item is too small) and on all packing containers. It is
required for all purposes of record, including reports on condition,

functioning, and accidents, in which the ammunition is involved.

As far as practicable, all complete rounds of any particular ammuni-
tion lot are made up of components selected from the same lot. To

obtain the greatest accuracy in any firing, successive rounds should

be from the same ammunition lot,

d.

	

Ammunition data card.

	

Ammunition data cards will be fur-
nished in the prescribed amounts for all ammunition items of issue
except small-arses ammunition. This is a 5- by 8-inch card, on which
is printed data concerning the item and its components .

	

Data cards
are forwarded with shipping tickets at the time of shipment sand 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 firing instruc-
tions when required; and AIC syrgbois on lots now being produced.

5
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r. PAINTING AND MARKING.

a.

	

Painting. Ammunition is painted priMWily to prevent rust.

Secondary purpose$ are to provide, by the color, a ready means of

identification as to type, and to camouflage the ammunition by the

use of lusterless olive-drab paint. See figures 1 to 15, inclusive,

for the use of color on ammunition and its packings . The color
scheme is as follows :

(1}

	

For ammunition other then bombs, small-arms ammunition,

and pyrotechnics ,

High-explosive . . . . . . . . . . . . . . . . . . . . . Olive-drab, with marking in yellow

Lourexplosive . . . . . . .. . . . . . . . . . . . .

	

Red,Iced, with marking in black

Illuminating . . . . . . . . . . . . . . . . . . . . . . . . . . Gray, with 1 whiteband and marking

Chemical%

in white

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 marlang

in red

NOnpersistent harasaing gas . Gray, with 1 red hand and marking

in red

Smoke . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . Gray, with 1 yellow band and mark-
ing in yellow

Incendiary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gray, with 1 purple band and mark-

ing in purple

Practice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Blue, with marking in white

Dummyor inert . . . . . . . . . . . . . . . . . . . . . . . Black, with marking in white (bronze

or brass assemblies are unpainted) .

4
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(2)

	

For bombs, other than Chemical and practice, the painting is
olive-drab, and 1-inch color bands are painted at the nose and tail
ends of the body.

	

Markings are in black, except for the incendiary
bomb which has purple stencilling.

	

The color of the bands is as fol-
lows for the types of bombs indicated .

Nigh-explosive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yellow
Incendiary _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Purple
Drill

	

or inert

	

. .

	

. . . ._ . . .___ . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

Black

When bombe are loaded with Composition B, "COMP. E" is stenciled
twice, 180 degrees apart on each band. When bombs are loaded with
tritona4 a third color band, 1/2--inch wide, is located midway between
the two bands on either end. These bombs have an inert pad in each
end. When TNT or COMP. B loaded bombs are equipped with
inert pads, they will be stenciled "WITH FADS" 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. Small fragmentation bornbs
have no color bands but the nose and tail are painted yelp . Chem-
ical bombs are painted gray, except incendiary bombs which are
painted olive-drab, and marred with color bands and stenciling in
accordance with the color scheme for other ammunition given in step
(1), above.

()

	

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 as to type, as follows .-

Ball

	

. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No color tip

Armor-piercing

	

. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . Black

Armor-piercing-incendiary . . . . . . . . . . Aluminum (silver)

Armor-piercing-incendiary-tracer ..Red with aluminum annulus to the
rear



Fors . 7--_.g

Incendiary . . . .

	

_Various shades of 4lue

TM 4-T900

Tracer

	

. . . . . . ., . . . . . . . . . .

	

.

	

. . . ., . . _

	

, . Various

	

5bAdes

	

of

	

red,

	

such

	

as

orange and maroon, and white

Frangible

	

White tip with green annulus to

t1r.e cesr

(4.)

	

pyrotechnics are not marked in accordance with the general

color scheme but, where color markings are used, they indicate the

color of the pyrotechnic effect fscOduce-d .

	

In geameral, however, pyro-

technics, are painted gray with marking in black.

	

If the body of he

item is ¬tlurrxinum car magn.egium, it may n«t he painted.

	

If the ! .em

is intended for incendiary purVOses, markings core in purple.

}a.

	

flarkitig.

	

The marking stenciled or stamped on the anrrluni-

tion and on. its packing CODtail%e' incluclol. all information ne ;sary

fnr complete identification. .

	

Further infointation concerning T tnting

and marking will be found under the speei&v type of ammo. titian in

chapter 2 and in section IV of chapter 3.

GRADING.

a,.

	

Ammunition is -Anufacturrd to rigorOus spec'f cations and is

thoroughly inspected before acceptance, Ammunitiot "-k storage iR

peracndically inspected and tested ill accordance with Qpecifsc instruc-

tionX- furnished by the Chief of Ordnance,

1a .

	

Each lot ckf smaljTarms ammkinitiOn is greded

	

'rra001ily, on the

qualities which make that lot especi.a113." suitable for . .: in a- particu

Jar class or small-arms weapons such as aircraft ao:d antiaircraft

machine eons. rifles, and ground machine guns (WD SS 9-AMM 4).

±- .

	

Fach lot nf arnmunition other than sr-.!-amts ammunition is

gradt-rl as is result of sumeillance tests into one c . four grades, depe,id-

ing; on its serviceability (WI) SB P-AMBA 1) .
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Gerrer i

*I, t'REOE{3`F'Y OF ISSl - E.

a . Sutaject to t3ectaal in%triictiorm fi'orn tyre Chief of 0sc1r:-inns.-.
atnmunitiori Of appM ¬Xriate type and model will tai used in the lol-
]owitxg ¬ardor : limited strrrtX9ar°ct, substitute standard . %Iiisndard. Within
this rule, amrnuDition whir,-l1 has l:ad the longest or least Givcnable
sioroge will be use--d first. AI-;IQTILI 1r.1:1 (A c=rXurr1 age . priority Qf INSUL

will be given to tlrE smallest lot .

li.

	

To prevLXt,t the bui)ding kip a7 ¬ f xr-L?!i.3 stocks in the field, trans-
fers from one Str-it''Kin to X4 ;",nther shorild be K3r:ang(ld wil]iin the serV-ice
corn[nand if no stark <__( Xppropciote grade for ir:medimv use is on
hand .

e . Priririty of isjji,se fi.> lXcXts c>f small-xr- ins ammunition i>- V'ilat-

lished by the Chief of Ordnance and pulflistied is WD SEA 9,AMM 4
oar in speria1 instructions.

el .

	

Further details will. he found in War Department SLI]flAY Bulle-
tins of the 19-AMM series and sri AR 77.5-10

Iii . fdal{E AND YRE'S]ERVATT ¬}?ti,

a . In order tr> keep nmmumtion in a serviceable condition ari(l
r"-arty. fns immediate issuo and use. drams c°CXnsiC3grxtiraX3 sbould be given
to the gk ,neral rules given 1w4ow_ Detailed nf?rmHtic,n ort care and
preservcition is given in chapters 2 anrt :3 .

!, . Store arnzrrunitpun in the original cusitainers in a dry- weli-
+entihited place protected from the diruct rays ±)f the sun and other
tioutces of excessive }wHt,

c . Keep ainnauniti.jn and its containers Lleun and dry and pro-
t.ectect fTOrra po.ible damage .

,41 .

	

DiSKSSX'rnhly of components d,f arrXrtiunition. such as fuzus and
primers, witbou,t specific authorization .

	

srnctty prQli0?ite_cl . Any
alteration of loodesl aracmunition, except liv dirtkXlinn of the techaiX,s1
source concerned %rnd uncivr the supervision o ¬ Rcmrin isioned officer

of that service . i s hatnrdciuK ana9 must not. be undertaken,

e .

	

Dc) rrcpt opera seXjlec. i:nri',Ninr:rs ar remove. prutet:tivv Crr Safety

deVie+?s until ;rift bc:3ure use. eXCXPt as re"yui.ed for inspectitin .

f .

	

Expiosry¬ enirrurr1arlon rlzrasr he haris3ied wtrf7 "?_PPrrXprrdtr; Care
at all louses, Explo5ivr4 rleinenrs, such a3 in primers acid ft.-L-5, arm

,ser,sirive to undue. shoe orid high ferrtperai :arv.

Return ammunition prepared for firing but not fir-d. to its
rxriginal packing, and mark it appropriate=4y"_ Ltse such acna?=unition
fin", in subsequent !irirrgk in s73rdf to kea=1:, sjcwkN of opened parkings
at min n1ual .

.TZi121 1:, - 4k - .,
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Section III

MILITARY EXPLOSIVES

TM 4-1900

'11 .

	

GENERAI,,

	

To understand the composition and functioning of
a complete round of ammunition, a basic knowledge of the, character-
istics end uses of military explosives is necessary.

	

In order that am-
munition may function at time and place desired, it is necessary to

employ different kinds of explosives . each of which has a specific role .
Explosives suitable far one purpose may be entirely unsatisfactory
far another.

	

Thus, tha expiorive used to burst a forged steel projectile
would not only be unsuited Wt also highly dangerous if used to pro
pel the projectile out of the weapon.

	

Sirnilnrly, the explosives used
in initiators, such as in primers and fuzes, are so sensitive to shock
that only small quantities can be used safely. The characteristics of
various types of explosives are given in sections IV and V.

	

For fur-
ther information, see TM 4-205 and TM 9-2900.

12 .

	

UILa''IVI'1'ION. Any mixture or compound which, under the
influence of heat or mechanical action, undergoes a sudden chemical
change (decomposition) with the liberation of heat and light energy
accornpaniod by a large volume of gases, is called an explosive.

13. CLASSIFICATION .
a.

	

Explosives are classified as low and high explosives according
to their rates of decomposition when such decomposition is initiated
by the spit of a flame or a mechanical shock. A more exact classifica-
tion for military purposes distinguishes between nunpropageting anti
self-propagating explosives. Therefore, explosives are divided into
two basic groups :

	

Lowexplosives (propellants) and high explosives .
(1)

	

Low EXFu78rvp-8,

	

Low explosives are combustible materials
which decompose very rapidly but do not normally explode; this ,ac
tion in celled deflagration.

	

In decomposition, they produce a large
volume 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 factor as pressure, grain form, composition, etc-
Low explosives do not usually propagate a detonation . Under certain
conditions, however, they react in the same manner as high explosives,
that is, they may detonate.

(2)

	

HIGH EXPLOMEs.

	

High explosives are characterized by the
extYetne rapirlity with which the decomIwa:ition occurs; this action i$
called detonation . They tlec+mtpose almost instantaneously, either
in a manner similar to an extremely rapid combustion, or with ruptura
and rearrangement of the molecules themselves .

	

In either case, gas-
eous and/or solid products of reaction are produced .

	

The disruptive
effect of the reaction makes the explosive valuable as a bursting
charge but precludes its use as a 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 truvelmg through the high-ex-
plofiive charge at an extremely high velocity (22,000 to 27,5010 feet
per . second) .

].-1. . REQUIREMENTS OF AN EXPLOSIVE,

a.

	

( ;tonal inflitary requircmcntr).

	

Before an explosive can be
oopted for Tnafrary use, it must hav4 the following characteristics :

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

(2)

	

Ability to withstand the ,nechanical shoclat incident to load.
ing, transporting, and handling.

(3)

	

Ability to withstand the shock of set-beck 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 train.

(5) Brisance (shattering ability).
(6)

	

A reasonable degree of economy in manufacture,

h,

	

Sisc,Pific itsiliiarv regttiremente.

	

Additional requirements, dif-
fering from the basic ones, must be established to make sure that the
explosive will perform properly its the capacity desired, In deter-
mining by tests whether a given explosive will meet the requirements,
consideration must be given to stability, sensitivity, and brisance.

(1)

	

STABILITY. Stability refers to the crap"icy of an explosive
to retain unaltered its chemical and physical properties during ors
indefinite period of storage, under normal conditions or at higher than
normal temperatures,

(2) SEFY9JYIVITY.

(a)

	

To shock or impact . Sensitivity to impact or shock refers
to the ease with which an explosive can be detonated by the sudden
application of mechanical force.

(h)

	

To detonation by means of initiators . Thestandard sensitivi-
ty to detonation by initiating agents other than mecbenicaf impact is
expressed in terms of the amount of initiating explosive as, far ex-
Hmple, mercury fulminate required to effect complete detonation of
a given weight of explosive under a givers set of conditions,

(3)

	

BRZsANcz.

	

Brissance is the ability of a detonating explosive
to Shatter material close to it. This property is different from the
potential heat energy of the explosive, sometimes referred to as power
or stres%gth, which determines the force art explosive can exert when
it explodes.

	

Such force depends upon the amount of gas generated
and the temperature reached during an explosion, whereas brisance
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15. EXPLOSIVE TRAMS,

Figwre ]a - Detonating Wave Amplified by Use of 8aoster

depends on the velocity with which a detonation occurs .

	

Black pow,
der, far instance, is a "'powerful" explosive because of the large amount
of gas that it generates upon explosion, but its briiance is very low
because of the law rate of eplosion,

a. Genrrnl. The arrangement of a series of explosives begin-
ning with a small quantity of sensitive explosive and terminating with
a relatively large quentity of comparatively insensitive explosive, is
termed an "explosive train." In general, there are two such trains
(fig. 17) ; the propelling-charge explosive train (which ig always a
logy-explosive train), errd the lturotingXharge explosive train (which
may be either a high- or low-explosive train) . In all explosive am.
munition one or both of these explosive trains will be found.

lr . Propelling-ehurge +--xlxlx*ivv train . The propelling-charge
explosive train is ennploycd in the ejection of the projectile from the
weapon 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 intensifier)
(by the igni : . - ) . to that ,a large amount of relatively insensitive ex-
plosive (the pry._ ; ding charge) burns in the proper manner to propel
the slticll forward.

(1)

	

SAQAL1rAAMS AMMUNITION .

	

In small-arms cartridges, where
the propelling charge is relatively small, the igniter is not required,
The cornponexas in this traits are e. percussion primer and a propelling

2t
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charge. The firing pin explodes the primer and the flame passes
through the vent leading to the powder chanter and ignites the Pro-
pelling charge, the expansion of the resultant gases forces the bullet
out through the bore of the weapon,

(2)

	

ARTIL"IRV kmmuNrr5ON, The propelling charge explosion of
a round of artillery ammunition iX slightly different from the one in
small-arms ammunition . In this train, it is necewary to place an
auxiliary charge of black powder, called the primer charge or igniter
charge, between the primer and 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 propellant powder.

	

The primer or igrXitet'
charge gtay be contained in the body of the primer, making one as-.
sernbly of the percussion element of the primer and the primer charge
as in fixed ammunition, or it may be divided between the primer body
and the igniter pad attached to separate-loading propelling charges,

c,

	

Bursting-charge explosive trarris.

(1) Although there are two explosive trains-the propelling.
charge explosive train and the bursting-charge explosive train--the
term "Qxplo¢ive train" as commonly used is intended to mean the
bursting-charge explosive ttairL Bursting-charge explosive trains may
be classified as high-explosive trains or low-,explosive trains .

(2) LOW-HXPLOSSVE TRAIN, When low-explosige projectiles or
other types of missile reach the point of functioning, the series of ex-
plosions which takes place is known as the low-explosive train. In
bas"jection smoke shell, the explosive train consists of a percussion
primer, a time train of black powder, a magazine charge of black
powder, and an expelling charge of black powder. The action is
initiated by the firing pin of the fuze striking the primer, the resultant
flame being tratmmitted through the components named to the ex-
pelling charge. The explosion of the expelling charge forces the
smoke canisters out of the base of the projectile .

(3)

	

Hiolz-EXVLos1VR -rPAIN . When the projectile or bomb reaches
the target or the point at which it is set to functiory the series of ex-
plosions which takes place ill order to detonate the projectile is known
as the high-explosive train. The basic components which must be
present in practically all high-explosive trains are a detonator, a
booWr, and a bursting charge . Other elements are sometimes re-
quired, but these three charges are fundamental.

(a)

	

The detonator sets up a high-explosive wave when initiated
by the stab action of a firing pin or by a flame. This detonation is so
small and weak that it will not initiate a high-order detonation in the
bursting charge, unless s booster is placed between the two. The
booster picks up the small explosive wave from the detonator and
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arnplifies it to such an extent that the bursting charge is initiated with
a high-under detonation (fig. 18)_
(b)

	

To gain the action necessary to control the time and place at
which an explosive will function, it is necessary to incorporate other
components in the high-explosive train. The action desired may be
a burst in the air, a burst instantly upon impact with the target, or a
burst shortly after the projectile has penetrated the target. The com-
ponents which may be used to give these various actions are a primer,
a black-powder delay pellet or train, an upper detonator, or any com
bination of these components,

	

Regardless of the arrangement of the
components, the bask Chain will remain the same, other components
being placed in front of the basic chain.

(c)

	

The action which causes a projectile to burst in the air may
be obtained by placing a 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.

	

Tha primer ignites the time-
train rings, which burn for the length of time for which the fuze is
met and, in turn, initiate the action of the detonator, booster, and
bursting charge .

(d)

	

To bunt the projectile promptly upon impact with the target,
a supezquick or instantaneOUS Action 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 boaster charge,
In this manner, the detonating wave is 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 ahead 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 this train there is no large bursting charge such as is found
in high-explosive projectiles, es it is only necessary to rupture the
shell case and eilow the chemical contents to escape. The actual
bursting of the case is accomplished by an enlarged boaster, known
as o burstet charge, contained in a tube running dawn the center of
the shell.

Section IY

PROPELLANTS

16.

	

GENERAL,

	

All explosives currently used as propellants have
a nitrocellulose base and are commonly known as smokeless powders.
Various organic and inorganic substances are added to the vitro-
cellulose base during manufacture to give improved qualities for spe-
cial purposes . These powders are distinguished by such terms as
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MULII PERFORATED

figure iv - Types of Powder OrQins
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double-base, fleshless, end smokeless, as well as by commercial trade
names or symbols . Black powder, which was Formerly clawed as a
propellant, is no longer used as such but is now used as a delay
element, AS an igniting charge for propellants . in flash reducers, or for
other special purposes .

17 . XafTQi(I;LF POWDER.
a .

	

Character iatien .

	

Smokeless lxjwder is essentially gelatinized
nitrocellulose and is manufactured in the form of flakes, stripx, pullets.
or perforated cylindrical grains ( fig . 19) .

	

Powder is made in different
scrapes to obtain certain types of burning (par. 17 c) .

	

The cylindrical
grains are made in various diameters and lengths, Grains vary its
diameter from 0.032 inCh for caliber 30 cartridges to 0.947 inch for
16-inch propelling charges, and vary in corresponding lengths from
0_085 inch to 2.170 inches (fig . 20) .

	

For small-size grains either no
perforation or a single perforation is required .

	

However, for larger
grains, seven equally spaced perforations are present in order to have
t3 large burning surface area (par. 17 e) . The critical dimension i4
the web size, that is, the average thickness of the powder between the
perforations . In color, the grahis vary from a light owber to a deep
brown or black .

11.

	

Solvent.

	

Smokeless powder is manufactured to contain in the
finished grains a definite amount of solvent (an ether and alcohol
mixture) . This amount varies from 0.5 to 5 percent.

	

If there is e
marked change in the amount of solvent, a change in ballistic proper-
ties will result .

	

Powder must be carefully protected against high tvm-
peraturps and moisture. To guard against changes dice to such con-
ditions, unnokeless powder is alwt4ys pHCked in airtight containers,
Some rocket propellent powder may not contain any solvent.

e .

	

19urniug action .

	

.
(1)

	

GENEEW.,

	

Unconfined smokeless powder burns 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 has to be controlled.

	

At constant pressure,
the rate of burning is proportional to the powder surface free to burro,
Therefore, powder is made into accurate sizes Hod definite shapes .
Figure 21 illustrates the "progressive" burning of a powder grain .

(2)

	

DEOREssivE BURNING,

	

As the surface of the cord and strip
towns of smokeless powder change with burning, the surface of the
grain decreases . The burning action of these grains is, therefore,
classified as "degressive."

(3)

	

NEUTI¬ Atr BURNING.

	

As a single-perforated grain burns, the
outer surface decrUAWS and the inner wface increases .

	

The result of
23
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A-UNBURNED GRAIN B.! BIltNING GRAIN

figure 21 - Progressive Sureing of Powder Grains
MA PD 4219A

the two actions is that the total surface remains approximately the
same in area.

	

The burning of this type of grain is known as "neutral :'

(¢) PROCRssseva avRNtxs, When the multiperforated grain
burns, the tote! surface area increases since the perforated grain burnt,
from the inside and outside at the same time. This type of burning is
called "progressive" (fig . 21 ) .

(5)

	

SmvoRsi. When a multiperforated grain is not completely
consumed, portions of the grain remain in the form of slivers (B, fig,
2 1) and are normally ejected as such from the weapon.

cl. Use. Nitrocellulose smokeless propellants are used as the
propellant for small-arms and larger-caliber ammunition . The per-
forated form of grain is the one most commonly lured in United States
a2ilitary powders,

	

Single perforated grains are used for small -arms,
minor-caliber weapons, and certain howitzers.

	

Powders with seven
perforations are used for larger-caliber weapons.

1$. DOUBLE-SASE PQW1;1ER (BALLIST1TG) . Ballistite is a
combination of nitroglycerin and nitrocellulose, 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 ease of ignition .

	

Ballistite is used in shotgun shells, field
mortar increments, and racket motors. Double-base powders cause
more erosion in the weapon barrel but are being used increasingly
because of the higher muzzle velocities obtainable by their use.

35
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19 . STANDARD SMOKELESS AND FLASFILFSS POWDERS-

These powders . which were formerly designated as FN14
(flashIusz-nonhygroscopic) and NH (nonhygroscopic), are a mixture
of nitrocellulose and other materials added to cool the products of
combustion, thereby reducing the flash and the hygroscopicity, that is,
the tendency to abeorb moisture .

	

They are used as propellants for
most weapons of 37-runs send larger caliber.

	

Nitroglycerin is used in
certain powders where especially rapid burning is required and in
certain high-velocity rounds and weapons.

h.

	

Rounds of certain caliber, such as 3-ittch, 7b-rnrn, and 90-mm,
are designated as "flashless," "smokeless," or Flashless-smokeless,� de-
pendent upon flash and smoke characteristics upon firing,

c.

	

Whether ammunition upon ktiring is flashless, smokeless, or bath,
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 of the propellent powder.

	

Flashless and smoke-
less are relative terms HTICI have

	

etit defined as follows :

	

flaehless
ammunition does not flash more than 5 percent of the time in weapons
of average life under standard conditions ; smokeless ammunition pro.
duces less than half the amount of smoke produced by ammunition
not so designated . A complete round having both these characterstics
is designated "f1ash1css-smokeless:'

211 .

	

CUNC07TUN.

	

Guncotton, a nitrocellulose of'high nitration
{ 13.35 to 13.4 percent nitrogen) is used in the manufacture of pro
pellants.

	

It is also used in electric primers and in electrically initiated
destructors,

21 . EC S3IUKELESS POWDER. EC smokeless powder, or EC
blank fire, consists of nitrocellulose with inorganic nitrates . i t is
usually orange or pink in color and resembles coarse sand, though it
is soft and light It is sensitive to friction, shock, or heat. It absorbs
moisture readily end therefore must be protected from the atmosphere .
It burns extremely rapidly in the open, but explodes if confined.

	

It
ie usually exploded by flame from a primer or fuze .

	

It was used at
one time as a bursting charge in fragmentation hand grenades.

	

It is
used in caliber .30 and caliber .50 blank cartridges, in shotgun shells,
and in caliber ,22 ammunition .

22 .

	

SMALr,ARMS PROPELLANTS. Smokeless 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, polisl+ed appearance.

	

Since the powder grains
are small, they ignite more readily and burn mare freely than cannon
powder, and when moisture is present or abnormal temperatures pre"
vail, they are subject to more rapid deterioration than the larger
grains,

	

Many small-arms powders are nearly as sensitive to friction
46
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as black powder .

	

'Wherefore, precautions used in handling black pow-
der should be observed for small-arms powders. In general, there are
two types of small-arms propellants, single-base and double base .

	

A
recent type of small-arms powder is in the form of small spherical
graphite-Boated balls and is used in carbine and caliber AS ammuni-
tion,

23. BLACK POWDER.

$,

	

General eharaeterietiee. Black powder is an intimate mechan-
ical mixture of finely pulverized potassium nitrate or sodium nitrate,
charcoal . and sulfur.

	

The Commercial blasting powder with sodium
nitrate is now used for snluting purposes . Potassium nitrate is Used
in the powders for all other military purposes. Black powder is
usually in the form of smell, black grains which are polished by
glazing with graphite .

	

It is subject to rapid deterioration on absorp-
tion of moisture, but if kept dry it retains its explosive properties in-
definitely.

	

It is one of the most dangerous explosives to handle be-
cause it is very easily ignited by heat, friction, or spark.

h.

	

Uses. In its several grades, its present military use is prac-
tically confined to :

(1)

	

Ignition and primer charges.

(2)

	

Expelling charges for bas"jection smoke shell, illuminating
shell, and pyrotechnics.

(3)

	

Delay pellets for primers and fuzes,
(4)

	

Blank ammunition charges.

(5)

	

Smoke-puff and Spotting charges,
(b) Bursting charges for practice bombs and shell, and sub-

caliber shell,
(7)

	

Time-train rings in time and Combination fuzes.
r.

	

Precautions. Slack powder is particularly sensitive to shock.
Friction, heat, flame, or spark,

	

When black powder is handled in cons
or bags or when it is not absolutely protected against sparks, the pre-
cautions described in section r of chapter 3 will be strictly observed .

24. GENERAL.

SlCtion V

HIGH EXPLOSIVES

a.

	

High explosives are usually nitration products of organic sub-
stances, such as toluene, phenol, pentaerythritol, amines, glycerin, and
starch, but may be nitrogen-containing invrpnic substances or mix
tures of both.

	

Other materials, such as powdered aluminum, plasti-
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cizhig oils, waxes, rubber, em, may also be added to explosives to
obtain desired characteristics .

b.

	

A high explosive may be a pure compound or an intimate mix-

ture of several ingredients. To avoid onnfusion in the writing of

formulas of mixtures, the following older of listing of Components,
together with their proportions, has been decided upon . inorganic
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. PRIMER MIXTURES.

a,

	

General.

	

A primer mixture is an explosive sensitive to a blow
such as that imparted by a firing pin .

	

It is used to transmit shook
or a flame to another exposive, a time element, or a detonator.

h,

	

Composition .

	

In a large number of mixtures, the primer mix"
Lure consists of mercury fulminate, potassium chlorate, and antimony
sulfide, with or without groUnd glass and/or a binder . However, the
chernicals and materials used may be altered, dependent upon the
type of action desired . Primarily, however, a primer mixture Consists
of an initiating high explosive, are oxygen carrier, and a combustible
substance.

e.

	

Uses.

	

Primer mixtures are used in the percussion elements of
cannon primers, in fuzes. and is urnall-arms primers, and as the upper
layer of a detonator assembly .

26. MERCURY FULMINATE.

a. Characteristics. Mercury fulminate is a heavy crystalline
solid, white when pure, but ordinarily having a faint brownish-yellow
or grayish tint . It is extremely sensitive to heat, friction, spark, flame.
or shack, detonating completely in nearly every instance. Its sensi
tivity varies with temperature.

	

It has been found that its sensitivity
is _dependent in part on crystal size.

	

It is nonhygroecopic and may
be safely stored for long periods of time at moderate temperatures.
However, it will not stand long-term storage at elevated temperatures .

6.

	

l e.

	

For all practical purposes, mercury fulminate has been
replaced by lead azide.

	

Its use is limited to small quantities in n few
primers, in fuze detonators, and in blasting caps.

	

It may be used
alons or mixed with potassium chlorate .

27,

	

LEAD ALIDE. Lead azide is an initiating compound used to
detonate high explosives. It is a fine-grained, cream-Colored com-
pound. It is sensitive to flame and impact but it is n*t certain to
detonate by the fiction of a firing pin.

	

It is not easily decomposed on
long continued storage at moderately elevated temperatures. Ft flashos

34
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at a mach higher temperature than mercury fulmintn. A smaller
weight of load aside than of mercury fulminate is required [o elvirinate
an equal amount of TNT, tetryl, etc. Lead azide is replacing mercury
fulminate because of its properties and because it stands up better in
storage and is less hazardous to manufacture, It is found in primer
mixtures and in detonator assemblies in fuzes,

28. TETRYL.

a, ChHrurtrrimirs . Tetryl (trinitroplienylmethylnitramine) is a
yellow crystalline solid. When heated it first melts and then de-
composes and explodes . It burns readily and is more easily detonated
than TNT or ammonium pirratc, being much more sensitive than
picric acid .

	

It is detonated by friction, Ehock, or spark

	

It is prac-
tically nonhygroscopic . Tetryl is stable tit all temperatures which
may be encountered in storage.

b.

	

Detonation .

	

Mrisence tests show tetryl to have a very high
shattering power.

	

it is greater in brisance than picric acid or TNT
anci is exceeded only by PETN Hncl some of the newer military ex-
plosives, such as RDX,

e, Use.
(1)

	

CHARGES . 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 form of pressed pellets.
Tetryl is the standard bursting Charge for small-caliber (2f}-mm and
37-mm) projectiles .

	

It produces Pppreciably better fragmentation of
these shells then TNT.

	

It is also more readily detonated and yet in
small-caliber shell withstands the force of setback in the weapon. It
is also a component of tetrytol.

(2)

	

DETONATOR. Tetryl is used in detonators, the tetryl being
pressed into the bottom of the detonator shell and then covered with
a small priming charge of mercury fulminate, lead azide, or other
initiator,

29. TWT (TRII111MOTOLUENE) .

H,

	

General. Trinitrotoluene, commonly known as TNT, is a con-
stituent of many explosives, such as amatol, pentolite, tetrytol, torpex,
tritonal, picratol, cyclator, ednatol, and Composition H, and has been
used by itself under such names as triton, trotyl, trilite, trinol, and
tritolo.

}t .

	

(aisaraettAaties, .

	

TNT when properly purified is one of the
most stable of high expicaives and can be stored over long periods of
time. It is relatively insensitive to blows or 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, burning or rapid heating of large quantities, es-
pecially in closed vessels, may cause violent detonation. It is readily
detonated by mercury fulminate, tetryl, and similar high explosives.
It is nonhygroseopic and does not farm sensitive compounds with
metals, but is readily acted upon by alkalies to form unstable com
pounds which are very sensitive to heat and inpact .

	

It usually re-
semblies a light brown sugar but when pure is Crystalline and is nearly
white.

	

Easily melted and poured into a shell or bomb to form a solid
crystalline explosive charge, TNT is a very satisfactory military ex-
plosive. The melting point of standard Grade 1 TNT is 80.2° C.
Ammunition loaded with TNT can be stored, handled, and shipped
with comparative safety.

e.

	

Exudation.

	

When stored in warm climates or du*ing warm
summer months, some ammunition lauded with TNT may exude an
oily brown liquid.

	

This exudate oozes out around the threads at the
nose of the shell and may form a pool on the floor.

	

The exudate is
inflammable and may carry small particles of TNT. Pools of exudate
should be removed as prescribed in paragraph 197,

tl,

	

17rtouation.

	

TNTin crystalline forms canbe detonated readily
by a No . ti blasting cap or when highly compress by a No. 8 blast
ing tap.

	

When cast, it is "cessary to use a booster charge of pressed
tetryl ar an explosive of similar brisance to insure complete detona-
tion .

e. U'*e .
(1)

	

BURMKG CHARGE . TNT is used as a bursting charge for
high-explosive shell and bombs either alone or mixed with ammo-
nixlrn nitrate to form 50/50 or 80/20 amatol. Flake TNT is 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 bomb
bursters .

(2)

	

DEMOLITION. TNT is used to demolish bridges, railroads,
fortifications, and other structures and for land mines.

	

Far such pur-
poses TNT is 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 end renders it waterproof,

	

The triton
blocks used by the Corps of Engineers arc blocks of pressed TNT
inclosed in cardboard containers.

(3)

	

BLASTIM. TNT is suitable for Hll typefi of blasting and pro.
duces approximately the same effect as the same weight of dynamite
of SO to 60 percent grade.

30 . ANIATOL.

a. General ehararteriadcw . Aniatol, a mecbanka1 mixture of
ammonium nitrate and TNT, has approximately the same general
characteristics as TNT. It is crystalline, yellow or brownish, and in-

4o
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sensitive to friction, but it may be detonated by severe impact.

	

It is
less sensitive to detonation than TNT but is readily detonated by
mercury fuirvinatc and other high explosives. It is less likely to exude
than TINT, It is hygroscopic and in the presence of moisture at-
tacks copper, brass, and bronze, forming dangerously sensitive com-
pounds . Amatol, 50/54, has approximately the same rate of deton-
ation and brisbance as TNT, while 80/10 amatol is slightly lower in
velocity and brisance than TNT.

	

Amatol, 80/20, produces a white
smoke on detonation, and amatol, 50150, produces a smoke Less black
than straight TNT.

h.

	

Composition and form.

	

Amatol, 50/$0, consists of 50 per-
cent ammonium nitrate and 50 percont TNT by weight When hot,
it is sufficiently fluid to be poured or Cask like TNT.

	

Amatol, 80%20,
consists of 80 percent ammonium nitrate and 20 percent TNT.

	

It
resembles wet brown augHr. When hot, it becomes plastic and in that
state is pressed into shells and bombs.

e,

	

Um-.

	

Amatol its a substitute for TNT.

	

Amatol, 54154, is used
for 3-inch and larger shell, and go..120 amatol is used for shell of t55-
rnm and larger. Amatol is also used in large bombs. Its primary
use, however, is for bangalore torpedoes.

31 . PICRIC ACID (TtIINITH(1PMENOL) .

a.

	

Ceneral.

	

Picric acid, under the name of melinite, was adopted
as a military high explosive by the French iti 1886 and has been used
more extensively as a military explosive by foreign nations then by
this country. The British designate it as lyddite,

h.

	

Characteristics.

	

Picric acid is a lemon-yellow ctystalline solid.
It is entirely stable but reacts with metals when moist, forming ex-
tre+nely sensitive compounds. Piaic acid is more readily detonated
by means of a detonator than TNT but has about the same sensitiVity
to shock. It is not as toxic as TINT and is also nonhygroacopio al .
though slightly soluble in water.

	

Picric acid has a high melting point
approximately 124" C.

c.

	

lhw,

	

Piotic acid is chiefly used for conversion to ammonium
picrato (explosive D) and to farm mixtures with other nitno com-
pounds .

32, AMMONIUM Mt;RATT (EXPLOSIVE D) .

a.

	

Characteristics. Ammonium picrate is the least sensitive of
military explosives to shock and friction. Thix mekes it well suited for
use as a bursting charge in armor-piercing projectiles.

	

It is slightly
inferior in explosive sirnngth to TNT. When heated, it does not melt
butdrcumpmes and ejcplodes,

	

It reacts slowly with metals, and when
wet it may form sensitive and dangerous compoundswith iron, copper,
and lead .

	

It is difficult to detonate but burns readily like tar or resin.

776L21 n . 49 - 2
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1b .

	

Special preeaulion&
(1)

	

Ammonium picrate, whichhas been pressed at a shell-loading
plant and removed from a shell, is very much more sensitive to shock
or blow than fresh ammonium picrate. It should be protected against
shock or file and should preferably be stored alone in a building

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

e. Jim. Explosive 1: is used as a bursting charge for annor-
piercing shell, in projectiles for seacoast cannon, and in other types of
projectiles which must withstand severe shock and stresses before
detonating.

33- PICHATOL

a.

	

(;eneral.

	

Picratol is a mixture of 52 percent explosive D and
48 percent TNT. It canbe poured like straight TNTandhas approx-
imately the same resistance to shock as that of straight explosive D,
The brisance of picratol is between that of ex1posive D and TNT.
Picratol is nonhygroscopic .

	

-

b. Lose . Picratol is a standard filler for all Army serni-armor-
piercing bombs.

3+h WIROSTARUI EXPIA)SIVES.
a.

	

(:haraelerlfies .

	

Nitrostarch is a white finely divided material
similar in appearance to ordinary powdered starch . It it considerably
more sensitive to friction and impact than TNT, consequently the
crushing or breaking of the explosive is hazardous. Nitrostarch is less
sensitive than dry guncotton or nitroglycerin. It is highly inflam-
mable, can be ignited by the slightest %park such as may result from
friction, and burns with explosive violence.
h.

	

Detenation. Nitrostarch explosives are readily detonated by
a Na $ blasting cap,

r.

	

Eme. A uitrostarch demolition explosive, consisting of 1/s-pound
or 1-pound (four tripound) blocks, has been adopted as a substitute
for TNT. TNT formulas for computing small charges are directly
applicable to the aitrostarch demolition explosive. These blocks
must not be broken into fragments, as this may cause detonation .

.35. PETN (PENTAERYTHRITE TETRANITHATE).

a.

	

Characteristics.

	

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 is a white crystalline powder;
however, it may be a light gray due to other ingredients.

	

It will de-
tonate under a long, slow pressure. PETN in bulk must be stored
wet,
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h.

	

Uses. PETN is suspended in TNT to form pentolite, an explo.
sive of high brisance .

	

It is also used as the explosive core of prima-
cord fuze--a detonating cord which is widely used in demolition work,

36.

	

PENTQLITE. Pentolite consists of PETN its a TNT matrix. It
is superior to TNT in explosive strength and is less sensitive than
PETN,

	

Pentolite 50150 may be melt-loaded.

	

It is, therefore, satis-
factory for use in grenades, rockets, high-explosive-antitank shell, and
in shaped charges.

a?. TETRYTOL

a.

	

Characwrisliro . Tetrytol is a mixture of 75 percent tetryl and
25 percent TNT. It has higher brisance than TNT and is mare
effective in cutting through steel and in demolition work.

	

It is less
sensitive to shock and friction than tetryl and only slightly more sen-
sitive than TNT. Tetrytol is nonhyggrosscopic and is suitable for un-
derwater demolition since submergence for 24 hours does not appreci-
ably effect its characteristics.

h.

	

Use, Tetrytol is used in chain Arid individual demolition blocks
and in certain destructoos,

38. DYNAMITE.

a.

	

f:r "neral.

	

Commercial high explosives are more familiarly re
ferred to as dynamite.

	

There are several types, each type being sub-
divided into a series of grades . Each type and grade differs in one
or more characteristics . Dynamite consists of nitroglycerin absorbed
in a porous material . The porous composition varies, depending on .
the type of dynamite.

	

Dynamite is generally available as Oaraffin-
coated 1'2-lb rticks or ctirtridges and is rated according to the perceht
by weight of nitroglycerin content.

h. Charaateristies. Dynamite of from 50- to 60-percent nitro-
glycerin content is oquivalent on an equal weight basis to TNT in
explosive strength, Dynamite of 40 percent is equivalent to TNT in
the ratio of 1 1/4-pound dynamite to 1-pound TNT. Straight dynamite
is more sensitive to shock and friction than TNT and is 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 conaned places .

e.

	

Use.

	

Dynamite is used as a subetitute for nitrostarch or TNT
and for training purposes. The following limitations are placed on its
use ,.

(1)

	

Not to be issued or used for destruction of ''duds:'
(2)

	

Not to be supplied for training in use of demolition equip-
ment.
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(3)

	

Not to be used in Coast Artillery submHrine mines or mine
batteries.

(4)

	

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

:39. FDNATOL.

a.

	

General characterlalies. Ldnatol is a mixture of haleite or
explosive H (ethylenedinitmmiTYe) and TNT, and is one of the most
powerful explosives.

	

It is less sensitive than tetryl, PETN, or 12DX.
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
absence of moisture and has n4 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 long periods; it is nonhygroscopic,

b.

	

I:Xke .

	

Eclnatol may be used for the same purposes as pentolite,
namely, in rockets, grenades, and high-explosive-antitank shell.

40.

	

AMMONAL The term ammonal refers generally to explosive
mixtures containing TNT, ammonium nitrate, and powered aluminum,
with or without other ingredients such as charcoal. A similar British
explosive is minol 2. As a rule, ammonal explosives are insensitive
and, because of the aluminum - 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 observation.

41 .

	

YRITONAlL..

	

Tritonal is a generic term for explosives contain-
ing TNT and aluminum, generally in the ratio of 80/20. It produces
a greater bleat effect thud TNT, or Composition B described below.
It is used in light-cuse and general-purpose bomb:

42.

	

RDX.

	

RDX is also known all cycltmite (cyclotrimethylenetri-
nitramine ), CTMTN, CA hexogen (German), and T4 (Italian).

	

It
is a white crystalline solid having a melting point of 202' C.

	

It has
about the same power and brisance as PETN" It is more easily
initiated by mercury fulminate than is tetryl .

	

It bas a high degree
of stability in storage.

	

RDX is never used alone but in mixtures with
ather explosives and./or oils and waxes.

43.

	

TORPEX. Torpex is a gray compound consisting of RDX, TNT,
aluminum powder, and beeswax (or similar wax). It is a more power
ful but much more sensitive explosive than TNT.

	

Torpex is non-
hygroscopic, noncorrosive, and has a very high brisance . Under water
it is 50 percent more deetructive than TNT, whereas in air the differ-
ence is approodmately 30 percent Torpex is used as a bursting charge
in mines, torpedoes, and depth charges.

44
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44.

	

COMPOSITION A, A-2, AND !E-3 . Composition A (COMP. A)
is a mixture of RDX and a desensitizer, being senniplastic in nature .
Composition A is a mixture incorporated by rolling, whereas Composi-
tion A-2 denotes the saint explosive prepared by kettle-drying an ma.
rolled mixture, and Composition A-3 a mixture prepared by tray-dry-
ing an unrolled product. Composition A-3 is granular in form, re
sembling tetryl in granulation.

	

It is buff in color and is press-loaded
in minor-caliber (I0-mm, 37-mm, and 40-mm) shell. It may also be
used for boosters, and can be used in armor-piercing shell due to its
insensitivity and high brisance.

4.1 .

	

{:OMPOSITION B. Composition S(COMP. B) is amixture of
RDX, TNT, and beeswax or similar was . It is a nonplastic material
which is cast-loaded. It is one of the most powerful explosives.

	

It is
less sensitive than tetryl but more sensitive than TNT. Composition
B is an authorized filling for AN (Army-Navy) standard aircraft
bombs, rtmines, and torpedoes, and may be used in boosters for large
bombs, demolition charges, and larger-caliber projectiles.

46. COMPO5111ON t., C-2. AND C-3.

a.

	

General .

	

Composition C, sometimes referred to as P,&, is a
plastic explosive containing RDX and an inert plasticizer. Composi-
tions C-2 and C-3 are similar except that an explosive plasticizer is
used. Composition C-2 indicates a mixture of RDX plus nitrocotton
and -an explosive plasticizer containing no tetryl.

	

Composition C-3
consists of RDX plus rhitrocotton aT%d plasticizer containing tetryl
substituted in part for RDX,

b.

	

Compoettion C-2. This explosive is easily moldable at most
temperatures.

	

It withstands water submersion well . It is used in the
21/4-pound demolition block M3.

e.

	

Compoeilion C3.

	

At temperatures between 0 = and 114° F,
Composition C-3 is plastic or pliable, closely resembling putty.

	

Below
-20° F, it becomes hard and brittle.

	

Above 110° F, it becomes soft
arid, if kept at this temperature, has a tendency to remain a soft mass.
It is considerably less sensitive than TNT and may not always be
detonated by a No. S blasting cap but will always be detonated by
the special Engineer Corps blasting cap, The brownish-yellow plastic,
however, has considerably greater brisance than TNT and is partic-
ularly effective under water.

	

It is used principally as a commando
and demolition explosive, either with or without a container, It is
also used as a filler in some types of munitions.

	

If its plasticity is
lost by long storage at low temperatures, it may be restored to satis-
factory plasticity by molding with the hands after warmingby immer.
sion in warm water . It must not be exposed to open flame as it
catches fire easily and burns with an intense flame. If burned in

43



Pars. 46-30

	

TM 9-1900

General

large quantities, the heat generated may make it explode. Its ex-
plosion produces poisonous gases in such quantities that its use irn
closed spaces is dangerous.

47.

	

PTX-1 . This explosive consists of RDX, teuyl, and TNT.

	

It
has a pouring temperature of 90 to 95 °C and is castable. It is slight-
ly less stable then Composition 13 and ednatoi. In brisance and power
it is equivalent to Composition 8 and 50/50 pentolite.

	

In general,
PTX-1 has approximately the same explosive characteristics as 65/35
tetrytol, This composition does not exude and is less sensitive to
impact than 55/35 tetrytol .

4&

	

VIX-Z. This explosive consists of PETN, RDX, and TNT, It
can be poured at 95'-C but may be press-loaded or used as a loose
filler .

	

It is less sensitive to impact than 50/54 pentolite but morn so
than Composition 13 or ednatul.

	

It is more stable than pentolite and
it does not exude. PTX-2 is more brisant and is more readily initiated
to high-order detonation than any of the binary explosives.

Section V1

CHEMICAL AGENTS

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 irritating (harassing) effect, a
screening smoke, an incendiary action, or any combination of these.
An agent that produces more than one of these effects is classed
according to its principal use.

go.

	

C1.A%S1f1iCA'fIt1N . Chemical agents, ore classified according
to tactical use, pathological effect, and purpose, as folloWl.

r.

	

WarSaws.

	

Agas is an agent whichproduces 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 point of release for more than
10 minutes) or nonpersistent (those becoming ineffective within 10
minutes) . Persistent gases are further divided into moderately per-
sistent (those remaining effective in the open 10 minutes to 12 hours)
and highly persistent (those remaining effective in the open longer
than 12 hours), These gases are classified as :

(1)

	

CASUALTY GANV9.

(a)

	

]Blister gases (vesicants)
(b)

	

Chokinggases (lung irritants)
(c)

	

Blood and nerve poisons (systemic poisons)

46



TM 9.1900

	

Pors. 30,32

HIYRASSWUr*$ES (irritAnt%) :
(a) Voiniting gases (sternutatars)
(b)

	

Teat gases (lacrimators)

h.

	

Scn4r-ning nmuke.a .
r. Incendiaries .
d.

	

Simulated war gums.

General

51 .

	

DIKSCRIPTI{1N.

	

The type, common name, and symbol of the
principal chemical agents are included in the table in figures 23 and
23 . The following table includes the symbols and names of chemical
agents which are not included in figures 22 and 23 and which may
be encountered in the field .

C'WS Symbala and Ay4m% In Addition fa RSures 6 and 7
H .. . . . . . . . . . . ., Levinstein mustard (30 percent impurities)
HD .. . . . . . . . . Purified mustard
HDV , , . . . . 'Thickened purified mustard
HVV . . . . . . . . Very viscous solution of methyl methwrylate

in purified mustard, HD
HP . . . . . . . . . . . . Solution of phosphorus in Levinstvin mustard
HDP . . . . . ,

	

Solution of phosphorus in purified mustard
HN . . . . . . . . . . Nitrogen mustard
HL . . . . . . . . . Mustard lewisite
CK . . . . . . . . . . . . Cyanogen chloride
SA . , . . . . . . . Arsine
AC . . . . . . . . . . . . Hydrocynnic acid
CNB . . . . . . . . Solution of chloracetophenonv in benzene and

cerbort tetrachloride
CN-DM . . , Burning mixture of CM and DM

. . . . . . . . . . Stannic chloride
NC . . . . . . . � . . Chlorpicrin-stannic chloride
NP . . . . . . . . . . . . Thickened gasoline, with napalm
IM . . . . . . , . . . Th-ekened gasoline
FS . . . . . . . . . . . . Aluminum-barium nitrate mixture
AS . . . . . . . . . . . . Asbestine suspension
MIR . . . . . . . . . . Molasses residuum

Other symbols; such as A1, A2, and D2, may also be en-
countered but the chemicals associated with them are highly
cls"ified for security purposes . A brief description of the
principal chemical agents is contained in paragraphs 53
through 58.

.i2. PAINTING AND WIRKI1tiC .
a. Painlitsg. Chemical ammunition is identified by the base

color, gray.
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h,

	

Marking,

	

The particular agent used as chemical filler is indi-
cated in the marking on the ammunition by one or two bands and
the type of filler and its symbol, all in a distinctive cal

	

in accord
ance with chapter 1, section II .

5:i .

	

BUSTER GASES. Blister gases produce casualties resultant
from injuries to the eyes and lungs and skin blisters.

	

The principal
blister gases are mustard gas and lewisite .

a.

	

Mustard gas (H) is a dark-brown liquid which slowly evap
crates to a colorless gas having the odor of garlic .

	

Purified mustard
(HD) may be practically odorless- Its principal physiological effect
is that of a blister gas (vesicant), although the blistering does not
ordinarily appear for several hours. If inhaled, the vapors have a
choking (lung-irritant) effect. For complete protection against K
both gas mash and protective clothing are necessary.

	

The tactical
use of H is to neutralize areas, contaminate inateriel, cause casualties,
and harass enemy personnel.

	

It is projected by artillery and mortar
in shells and from airplanes in bombs and sprays .

	

It is left in land
mines by retreating troops .

	

It renders food and water unfit for use.
h.

	

Lewisite (L) is a dark-brown liquid evaporating to a colorless
gas which has the odor of geraniums,

	

In addition to being a blister
and choking gas, lewisite is an arsenical poison .

	

Gas mask and pro-
tective clothing are necessary for protection 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 CASES. Choking gases injwv the respiratory
tractnose, throat, and lungs, The principal choking casualty gases
are dipbosgene, phosgene, chlorine, and chlorpicrin.
u. Dighosgene (DP) has a toxicity about the same as that of

phosgene, It causes watering of the eyes, as well as coughing and
occasional vomiting,

Is . Phosgene (CG) appears on projection as a whitish cloud,
changing to a colorless gas. The toxicity is over ten times that of
chlorine. In high concentrations, which are often met in battle, one
or two breaths may be fatal in a few hours_ Unlike chlorine, CG
produces but slight 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 chlorine or other
gases. For this reason, phosgene is very insidious 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,
food, and water, are the same as for chlorine,

c.

	

Chlorine (Cl) is a greenish-yellow gas with a pungent odor.
Physiologically, it acts as a lung irritant, The service gas mask s
sufficient for protection,

	

It is used tactically as a casualty agent

	

It

so
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General

causen violent coughing immediately and can be fatal on continued
exposure

	

It is used alone 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 fit for use under the direction of a medical officer.

al .

	

Chlorpicrin (PS) is a colorless oily liquid, changing slowly in
the open to a colorless gas. In addition to its lung injurant effects,
PS is also a strong tear gas, and has the additional advantage of being
capable of penetrating gas mask canisters that are resistant to ordi-
nary acid gases such as chlorine and phosgene. The injurious effects
of PS also extend to the stomach and intestines, causing nausea,
vomiting, colic, and diarrhea .

	

Since 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
used in heavy concentrations as a casualty agent and in lighter con-
centrations as a harassing agent. PS is used with tear gas in artil-
lery and mortar shells and in airplane bombs and sprays, With
phosgene and chlorine, I>S is used fmrn cylinders.

	

It has slight action
on metals. Contaminated food and water may be rendered fit for
use under the direction of a medical officer .

.ii.

	

BLOOD ANll NERVE 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 release.
Its odor is similar to that of almonds, but is not always readily de-
tected in the field. Its action is very rapid. Its first action is stimu-
lation of the respiratory system, causing deeper inhalation. Death
by paralysis of the respiratory system may occur in a few minutes.
h. Cyanogen chloride (CK) forms a colorless gas upon release

and has a sharp pungent odor . Its action is very rapid and produces
paralysis of the respiratory system, Unlike AC, it first produces an
involuntary spasm of short duration of the upper respiratory tract.

56.

	

HAHASSING GASES. The harassing gases (irritants) are the
tear and vomiting gases.

	

The principal ones are:
a. Chloracetophenone (CN), commonly known as tear gas, is

typical of the tear gases,

	

It produces profuse weeping and requires
the use of a gas mask for protection.

	

It has no permanently injurious
'

	

effect on the eyes

	

In higher concentrations, it irritates the skin,
producing a burning and itching sensation. CN is used along in
grenades. It is used in benzene and carbon tetrachloride solution
alone (CNI3) and in chloroforin solution with chlorpicrin (CNS) in
artillery and mortar shells and from airploner in bombs and sprays.
CN has slight action on metals. It imparts a disagreeable taste to
food and water.

51
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h. Brombenzy1cyanide (BBC) is a tear gas which produces a
burning sensHtion of the mucous membranes and severe irritation and
lacrimation of the eyes with acute pain in the forehead.

a. Adarnsite (DM) typifies the vomiting gases. It is a solid
which is 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, nausea, and temporary physical debility. For pro-
tection, the service gas mask, which is equipped with an efficient
smoke filter, is required.

	

Tactically, it is used as a harassing gas.
DM has a slight action on metal and renders food and water per-
manently unfit for use.

<l .

	

Diphenylchlorarsine (DA) is a vomiting gas which causes irri-
tation 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,

i?. SCREENING SMOKES. Smokes are produced by the diw-
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 enemy, to inactivate observers, to spot 2rtil-
Iery fire and bombing, and to disguise cloud gas,

a. Hoxachlorethane-zinc mixture (HC) can be used only from
burning-type ammunition, such as grenades, candles, and base-ignition
and bas"jection smoke shelf. No protection of materiel is required.
HC is harmful (toxic) to unmasked 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.

Sulfur triaxide-chlorsulfonic acid mixture (FS) is a liquid
which produces a dense white smoke when dispersed into a humid
atmosphere. It is projected in shells, by airplane spray and from
portable cylinders. FS liquid is very corrosive, and rubber gloves
should be worn in handling it. No mask is necessary for the smoke,
which is harmless to personnel except in very heavy concentrations.
Liquid FS renders food and water unfit for use; the smoke merely
imparts an unpleasant taste-

	

Because of its corrosive nature, certain
restrictions are in force on the use of FS (AR 758-10).
e. Titanium tetrachloride (FM) is similar to FS in appearance,

properties . and use.
d,

	

White phosphorus (WP) is a yellow, waxy substance which
ignites spantancomly and produces a dense white smoke. Its pcitt-
cipal use is to produce smoke, although it is an incendiary and cas
ualty agent as well .

	

WP is used only in explosive-type projectiles,

51
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Gmeral

artillery end mortar shell, grenades, and airplane bombs. When the
projectile explodes, it scatters small pieces of phosphorus which ignite
spontaneously 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 earth until the particles
are removed. Phosphorus smoke is unpleasant to breathe but harm-
less; the particles, however, will poison food and water.

5$ .

	

INCENDIARIES. Incendiaries are used to ignite Combustible
materials, but mayalso injure personnel,

	

Various types of incendiary
agents are used. An aluminum-barium nitrate mixture (F$), then
mite (TH), or thermate (TH) are used in magnesium or steel con-
tainers,

a.

	

Thermite is a mixture of aluminum and iron and this mixture,
upon ignition, produces molten iron.
b.

	

Thermate, a mixture of thermate with other substances (such
as barium nitrate) which accelerate the burning, is used in incendiary
bombs and grenades .
c. Combustible oil& and jelled gasoline are used in bombs and

Same throwers. Incendiary mixture (PT-1) is used in bombs.
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59. GENERAL.

60. CARTR11lCES.

CHAPTER 2

CLASSES OF AMMUNITION

Section 1

SMALL-ARMS AMMUNITION

a.

	

Ammunition used in weapons whose bore is 0.60 inch or less
(rifles, carbines, pistols, revolvers, and machine guns) and in shotguns
is classed as small-arms ammunition,

b.

	

Many types of cartridges are manufactured to the same pro-
rile, Consequently, cartridges of the same caliber although of different
model may be very bimilar in appearance. Each type, and sometimes
each model, as in the case of some tracer cartridges, has a charac.
teristic colored bullet tip.

	

Cartridges may be identified as to type,
roodei, and caliber by marking on packing boxes and cottons.

c.

	

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

a,

	

General.

	

A round of small-arms amtnvnition is known as a
cartridge.

	

In general, it consists of a bullet, a propelling charge, a
primer, and a cartridge case, all assembled into a unit assembly (figs.
24, 25, and 26).

1x Bullet. Bullets for service ume have a metal core or slug
which is covered with a gilding metal, or gilding-metal-clad steel
jacket .

	

In the case of caliber .4S bullets, copper-plated steel may be
used instead of gilding metal for the jacket.

	

Ball and tracer bullets
have a lead alloy or common steel core or slug, whereas armor-piercing
bullets have a bardened steel alloy core. Bullets have a flat or tapered
base. A bullet having s tapered base is 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, 29, 29,
and 30) .

c.

	

Propelling char;c. There are two types of small-arms pro-
pellantsgenerally used, the single-base nitrocellulose type and the
double-base type. The double-base type is a mixture of nitrocellulose
and nitroglycerin which burns more rapidly than the single-base type ;
it is used in shotgun shells, some caliber .45 ro=ds, and carbine am-
munition . The weight of the chharge and granulation of the powder
are in accordance with specification requirements for velocity and
pressure . The charge is assembled loosely in the cartridge case .

54
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Classes of Ammunition

A

B

A -CAL- .3Q CARBINE BALL CARTRIDGE, Ml
A -CAL. .4X BALL CARTRIDGE, M1911
C---CAL . .22 LONG RIFLE BALL CARTRIDGE
D- 12-GAGE SHOTGUN SHELL
E -- CAL. Ao BALL CARTRIDGE. Mz
F--CAL. -50 BALL CARTRIDGE, M2

	

KA PD 45076

Figure 25 - Types of Small-arms Ammunition

56
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04Iwes of Ammunition

A

c

A-CAL. .3C CARBINE BALL CARTRIDGE, Ml
B -CAL . .9S ISALL CARTRIDGE, W911
C-CAL. 3t LONG RIFLE BALL CARTRIDGE
0- 12-GAGE SH07GUIN SHELL
E-CAL. .30 BALL CARTRIDGF, M2
F CAL. .50 BALL (_'ARTRIDGE, h47

RA PD 99561A

Fig -e 26 - Types of Sma)t-arms Ammvrrif!on - Cross Section

MM 0-se-A
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CPasses of Ammunition

A

	

- BASE, FILLER-GILDING METAL
B-COMP051TION, IGNIrER
IC -OOMPMITION, TRACLR
D --CORE-TUN(XSTEN CHROME STEF(,
r- JACKET GI LDING METAL OR GILDING &%ETAL GLAD STEEL
F -POINT FILLER-LEAD "T" SHOT
O . .- SLUG-LEAD WITH ANTIMONY
H-BODY PLUG-LEAD SHOT
I -INCENDIARY CONSPO$ITION
3-STEEL BODY

G

GAL ,30 BALL BULLET, hit

BLACK - APPROX . 5.' 16"- i

CAL. 30 ARMOR-PIERCING GULLET, M2

RED- APPROX. 5;"16"-

CAL ,30 TRACER GULLET, M I

ORANGE-APPROX. 5?: 1&,'

G

CAL, ,30 TRACER SULLET, T10

BLUE - APPROX.5/ 16"

CAL. 30 INCENDIARY BULLET. MI

KA PO 4511C

Figure 27-Caliber .30 BuJiefs -- Crass Sectrowt

$4
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Gasses of Ammunition

A- COMPOSITION. ICNITER

	

G- POINT FILLER-LEAD WITHANTIMONY
R-COMPOSITION. SUB-IGNITER

	

H- SLSJG- LEAD WITH ANTIMONY
C-COMPOSITION. TRACER

	

I-JACKET-GI LDINGMETAL CLAD STEEL
D-CORFSTEEL

	

J-INCENDIAPY mr)CTLRE
E -CORE-TUNGSTEN CHROME STEEL K-STEEL . BODY
F- JACKET GILDINIS METAL

CAL -50 TRACER BULLET, MI OPANGE - APPROX 7:-'1(?'

CAL. SO INCENDIARY BULLET MT

CAL, ,50 INCENDIARY GULLET . M2#

r3LUF-APPROX . 7:32"

RA PID 89316A

Figure 28 -. Caliber .50 Bullets - Cross Secfi*n

39
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Classes of Ammunition

d.

	

Printer.

	

The primer co,isists of a brass or gilding-metal cup
which contains a prirner-omposition pe11et of sensitive explosive, a
paper disk, and a brass anvil . A blow from the firing pin on the primer
cup compresses the primer composition between the cup and the
anvil, and causes the composition to explode .

	

The boles or vents in
the anvil allow the flame to pass through the primer vent in the car-
tridge case and ignite the propellant

c.

	

Cartridge eaae .

	

The cartridge case is made of drown 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 seat the chamber against the
escape of gases to the rear when the cartridge is fired.

	

This action is
known as obturation . To make the cartridge waterproof and to keep
the propelling charge dry, the primer is sealed in the primer seat and
the bullet is sealed in the neck of the cartridge case by a thin film of
lacquer or varnish at the time of manufacture.

	

An extractor groove,
turned in the head of the cartridge case, provides a means of removing
the case from the chamber of the weapon,

61 . TYPES_
as follows=

Ball
Armor-piercing
Armor-piercing-incendiary
Armor-piercing-incendiary-

tracer
Incendiary
Tracer
Hlank

Small-arms cartridg" are classified according to type

Dummy
High-pressure test
Gallery practice
Guard
Subcaliber
Grenade
Shot
Shotgun shells

62.

	

RALL.

	

This type of cartridge, intended for use against per
sonnel and light materiel targets, is the oldest service type_

	

It is being
replaced for combat purposes, however, by armor-piercing and other
types. The term "ball," although no longer accurately describing the
shape of the modern bullet, has been c"itinued 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 (figs. 25 to 30) . A special high grade of ball ammunition is
manufactured each year for the National Matches of that year,

	

The
following year it may be used in preliminary firing for such matches.
The second year, and thereafter, it is considered as standard seritice
ammunition. The head of each of these cartridges is stamped "14,M."
and with the year of manufacture .
63.

	

ARMOR-PIE1fCING. This type of cartridge is intended for
use against armoted aircraft and vehicle4, concrete shelters, and sim-
ilar built-resisting targets . The bullet has a hardened steel alloy
core. In addition, it may have a base filler and a point filler of a
softer metal, such as gilding metal (figs . 27 and 28).
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Classes of Ammunition

A- SLUG-LEAF? ALLOY
B-JACKET-GILDING METAL
C-JACKET-COPPER .K,hTED STEEL
D-IIGNIITER
E-TRACER COMPD51TION

sORC

CAL .45 BALL BULLET, M191 1
,RED-APPROX . 3+"15r

G
A

CAL .45 TRACER BULLET, T30

Figura ?9 - Caliber .46 dulfels - Cross Saef+on

RA PD 893d0A

61,

	

ARIVIOR-NIEHCTNC-INCENDIARY . This type of cartridge is
used in caliber .30 stud caliber .50 weal)OAS ire lieu of using both
armor-piercing and incendiary cartridges.

65,

	

_YRXiO(I-NlI:KI .:TNC-INCENUCAIII'-'1-RACER .

	

This type of
cartridge combines the features of armor-piercing, of incendiary, and
of tracer cartridges and is intended to replace these cartridges,

66. INCENDIARY . This type of cartridge is siinilat to ball or
armor-piercing ammunition in outward appearonce . It is used far
incendiaary purposes against aircraft . It contains an incendiary Com-
position, 8s a central bullet core, which ignites on impact with the
target (Figs . 27 and 28) .

67 . TRACER. Thin type of cartridge is intended for use with
other types to show the gunner, by its trace, the path of the bullets,
thus assisting iii correcting aim,

	

It may also be used for incendiary
purposes .

	

The tracer element consists of +t pressed inflammable Mate-
rial in the base of the bullet ; this comlx)sition is ignited by the pro-
pelling charge when the cartridge is fired (fip, 27 through 30),

	

For
identification . the nose of the bullet is painted red, orange, or maroon,

68 .

	

11LANli,

	

This type of cartridge (fig. 31) is distinguished by
the alAence of a bullet .

	

It is uAed far simulated fire, training cavalry
mounts, and firing salutes. It is also used in machine guns equipped

61
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Classes of Ammtarttion

A-SLUG-LEAD ALLOY
B-1ACJCCT-GILDING METAL
C-1GMTER
D -TRACER COMPD51TION
E- JACKET-GILDING 'yiETAL CLAO STEEL.

CAI. _K CARBINE BALL BULLET,W

- .$$0
-RED-APPROX . 1 .g"

C/ 0 A
CAL .30 CARBINE TRACER BULLET tvtW6

462,

RA PD 8933IA

Figore 30 - Carrhirie COlibel .30 SuPets - Cross Section

with blank-firing attachments in order to operate these weapons for
instructional purposes . EC blank powdolr is used to produce the
noise.

69,

	

DUMMY,

	

This type of cartridge (fig, 32) is aged for practice
ui loading weapons, to detect flinching in firing weapons, and to sim
ulate firing,

	

The cartridge case of older lots of dummy ammunition
is tin-coated. However, the present means of identification of dummy
cartridges is by means of holes drillwl through the side of the cage
and by the Cmpty primer hole . The cartridges are completely inert
but simulate service rounds in most details.

7{l .

	

1i11GH-PRESSLRIF '1'EST.

	

This type of cIIrtrldg£ (fig . 33) is
manufactured for use iri proof firing of small arms,

	

Since the propel-
ling charge of this ammunition develops high pressures, these car-
tridges should never be used for any other purpose. When used for
the purpose intended, all personnel should be protected by adequate
:over,

	

'1'Itiis ammunition is distinguishe4.l from other types by the tin
coating of the cartridge case_

	

In some older lots, the word "TEST"' is
stamped on the head of the carte,

7f .

	

GALLERY PRACTICE. The present standard for gallery prac-
tice is the caliber _22 long rifle cartridge (figs. 25 and 26), a rim-fire
cartridge of commercial manufacture. In the past a gallery practice
cartridge, caliber .30 1ai1919 was used, but any Available lots Of this
cartridge are reserved for guard purposes,
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Classes of Ammunition

CA4, 34 BLANK CARTRIDGE, M1"

CAL. ,45
BLANk CARTRIDGE, M9

CAL. .$0 BLANK CARTRI DGE, Ml ir4ol

Figure 31 - Blank Cartridges

RA PD g9334A

72.

	

GUARD.

	

Guard cartridges coaaisted of a low-velocity charge
and v round-nose lead bullet togeAher with the cartridge case end
primer, The guard cartridge M1 was formerly known as the gallery
practice cartridge M1919 (1mr . 71) .

	

As in the case of the gallery
practice cHrtrito, the use of the guars! cartridge is being discon-
tinued.

7 .1 . SUBCA1dBlai .

a .

	

This type of ,:artridge (fig . 34) is fired from subcaliber tubes
inserted in larger weapons, The subcaliber cartridge, caliber .30,
M1925 is fired from a "Krag" type of subcaliber tube in 3-inch sea
coast guns.

	

This cartridge is identified by the extracting run on the
head of the case instead of the usual groove.

h .

	

Other cartridges:, specifically the standard caliber .22, caliber
.30, and caliber .50 ball cartridges, are fired from subcaliber tubes in
field, tank, and antitank weapons.
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Classes of Ammartifiort

A

B

- CAL . . .0 GUMMY CARTRIDGE, M2

	

D

B

	

CAL . .90 CARBINE DUMMY CARTRIDGE, M13
C -,r-Al . .30 DUMMY CARTRIDGE, h1 S?
j)-CAL . .95 DUMMY CARTR4DGE, M1921

figure 32 -- Dummy Cartridges

64

RA PD 99344A



Classes of Ammunition

65

figure 3S-Nlgh-presivne Test Cartridges

C

Par. 73

CAL, LO HIGH-PRESSURE TEST CARTRIEIUE, M1
B-CAL, .30 CARBINE HIGH PRESSURE TEST CARTRICIJE, M18
C -CAL. .30 HICIJ-PRESSURE TEST CARTRIDGE, i"I
D-CAL. .h5 HIGH PRESSURF TEST CARTRIDGE, A41

RA FD 031GA
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Classes of Ammunition

1A, PD 23079A

Figure 34 - Caliber .30 Su'bcafiber Cartridge M T925

AUXtL1ARY GRENADE CAR7RIDGEM7

GAL. -M CARBINE GRENADE CARTRIDGE. 1,

CAL. .30 RIFLE GRENADE CARTRIDGE, M3
RA PD G8318B

Figure 35 - Grenade Cartridges

7M 9-1900

71 . URENAUE. Grenade cartridges (fig . 35) are special bank
cartridges for use in propelling grenades from lauitichers attached to
rifles or carbines . The Title grenade and carbine grenade cartridges
ara distinguished by a rose-petal crimp at the mouth of the case. The
auxiliary grenade zartridge M7 which contains a propellant but no
primer is sometimes used in conjunction with the rifle or carbine
grenade cartridge to give additional range.
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'A chilled shot, which is also used in shotgun shell loading&
These cartridges are intended primarily for use by air force personnel
as an aid in obtaining food .
76.

	

SHOTGUN SHELLS. Shotgun shells (shot shells) of appropri-
ate loads are procured commercially for use in 12-gage sporting-type
and riot-type shotguns (fig. 37).



7M 9-1900

	

Pays. 77-78
Classes of Ammunition

CAL 45 SHOT CARTRIpGE, MI5

67

CAL . .45 $NOI CARTRIDGE lAQ

figure 3b-- Caliber .45 Shot Cartridges
RA PD 89562A

77. GRADES,
a,

	

Current grades of existing lots of small-arms ammunition are
established by the Chief of Ordnance in accordance with acceptance
and surveillance tests, and are published in WD SE 9-AMM 4,
Grade 3 indicates unserviceable ammunition, which will not be issued
or used.

Iti.

	

Small-arms ammunition which has been graded "For Training
Use Only" will not be used in demonstrations or on training courses
requiring this ammunition to be fired over the heads of participating
troops.

78, CARE AND PRECAUTIONS IN HANDLING.
a .

	

Small-arms 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 immediately,
and careful attention given to the transfer of all markings to the new
Paris of the box . Metal liners should be sir-tested and sealed if
equipment far this work is available,

1j. Ammunition boxes will not be opened until the ammunition
iS required for use . Ammunition 1vmoved from airtight containers,
particularly in damp climates, may corrode and become unservice-
able. .

c. When cartridges are taken from their original packing& 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 aft' at once_
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ALL BRA55 NO . 00 BUCK 12-G&GE SHOTGUN SHELL . M19

PAPER #00 BUCKSHOT 12-GAG( SHOTGUN SHEI-L

PAPER

	

?-1 .2 CHILLED SHOT 12-CAGE SHOTGUN SHELL

PJgvre 37 -Shofgun Sheffs, T2-gage

PAPER #B CHILLED SHOT AND TRACER 12-CAGE SHOTGUN SHELL

RA PD 230M
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If light corrosion or verdigris forms on cartridges, it should be wiped
off. However, cartridges should not be polished merely 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 oil or grease on cartridges is dangerous and is
prohibited,

g .

	

Cartridges that are dented, have loose bullets, or are otherwise
defective should not be fired .

79 .

	

PRECAUTIONS IN FIRING .
a . Because a misfire cannot immediately be distinguished from

a hangfire . i t is unsafe to open the bolt of a rifle for at least 10 to 15
seconds after a misfire occurs. When the rifle M1 fails to fire, it
should be recocked by means of the trigger guard and refined before
the bolt is opened. When the rifle M1903 fails to fire, it should be
recocked by draining back the cooking piece and should be refyred
before the bolt is opened . The rifle U1917 cannot be recocked with-
out opening the bolt, in case of misfire, wait a full minute before the
bolt is 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 injury in
case of hangfire, hold the hand so that no part of the palm or wrist
can be struck by the operating slide in its rapid rearward movement.

L .

	

Before firing, be sure that the bore of the weapon is free of any
foreign matter such as cleaning patches, mud, sand, snow, etc,

	

Firing
a weapon with any obstruction in the bore will result in damage to
the weapon and may result in injury to the firer .

c . No small-arms ammunition will be fired until it has been
identified positively by ammunition lot number and grade, as pub-
lished in the latest revision of WD SB 9-AMM 4.

d .

	

For precautions in firing blank ammunition, see TM 9-1990,
Any wrious malfunction of ammunition must be reported

promptly to the ordnance officer under whose supervision the ma-
terial is maintained and issued . As provided in AR 750-10, the
ordnance officer will report such malfunction to the Chief of Ord-
nance, It is important, therefore, 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.

80.

	

PACKING AND MARKING.
a, Packing. Dependent an its intended use, small-arms am-

munition is packed in link and web belts, clips, or cartons (figs 38

69
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WAXED CONTAINER OPENED
SHOWING CARTONS AND CONTENTS

BOX WITH COVER
REMOVED SHOWING
WAXED CONTAINERS

TM 9-1900

Figure 38 - Boxes Containing Carton-packed Ammunition
}n Waxed Carrtainars

79

RA PD 64466A
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Figure 39 - Saxes

	

Containing Carton-packed Ammunifion
in MOW Cans

7 1
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RA PD 97725

fi9vre 40-Boxes Cojrraining 8-round Cfipped Ammunftion in
Bandoleers in Mefal Carts

71



TM 9-19QQ
C1as2,es of Atnn itt Rion

8_110 . CLIP PED

CAL. ,30 LINKED

CAL . X BELTED

5 .RD, CLIPPED

Par. 90

CAL_ TD LINKED

RA PD 151936

Figure 41 - Packing Symbols an Small-arms Ammunition Boxes
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RA PO 6T31UP

Figure 4Z - Wire-bound Crate for Four Ammunition &axes, Cal . .30, M1

R^ Pa iamge

Figure 43 - Ammunition Box, Cal. .30, M1 (Steel)
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through 43) .

	

For example, ammunition intended for use in the rifle
N1 I is packed in 8-round clips,

	

For a detailed description of packing,
see ORB 11 SNL's of the T group,

lo- 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 IV, and In TM 9-1990 .

(2)

	

Instead of the lot number, a 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 "l3" for belted ammunition, and "L" for linked cartridges,

(3) To provide a further means of quickly identifying type of
packing, stenciled figure silhouettes are used on boxes and crates
containing clipped, belted, and linked cartridges. These symbols in-
dicate whether the ammunition 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
stan6led figure silhouettes on boxes indicates carton-packed emrnuni-
tion (figs. 38 and 39).

(4)

	

The expendable metal ammunition boxes are painted olive-
drab with marking in yellow (fig, 43),

Section It

GRENADES

81 . GFNERAL DESCRI"10N.
v .

	

1)efinilinn .

	

Grenades are small explosive or chemical missiles
intended for use against an enemy at relatively short ranges .

li .

	

lianir. types .

	

There are two basic types of grenades--those
intended to be thrown by hand (figs . 11 and 44) and those intended
to be projected from rifles or carbines equipped with suitable grenade
launchers (figs . 12 and 45) . By attaching a suitable adapter, some
of the hand grenades may also be fired from rifles and carbines (figs .
46 and 47), Hand grenades provide the soldier with an auxiliary
weapon, similar to a shell or bomb, to supplement his basic weapons .
Rifle grenades are valuable not only far 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 elassifi.ed
into three general types, namely . explosive, chemical, and practice
or training.

7$
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(1) Explogive grenades are used primarily for antiperkXonoel
(fragmentation or blast) or antitank effect . They may also be used
as demolition agents .

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

(3) Practice and training grenades are used in training troops
for combat,

d.

	

Mizing. Grenades thrown by hand are normally fitted with
a delay-action fuze .

	

For explosive hand grenades and the chemical
M15 (bursting type) WP smoke hand grenade, this 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 on impact .

8:t .

	

jEXPLOSwE HAND GRENADES.

a. Fragnientalion type. The Mk 2 is a typical fragmentation
hand grenade (fig. 11 and A, fig. 44). This grenade is made of cast
iron varying in thickness from 1/8 to 1/4 inch. The body is lemon-
shaped, approximately 21/{ inches in diameter and 3 1/z 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 Sretade
has a primer . a combustible time-delay train, and a detonator.

	

At-
tached to the fuze body is a safety lever held i,rs place against the
action of the striker spring by means of a safety pin. Just prior to
throwing, the safety pin is removed. When the grenade s thrown,
the safety lever is 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 causes the detonator to
explode.

	

This, in turn, causes the explosive filler in the greriade to
detonate, thereby fragmenting the grenade. Fragments may fly over
200 yards.

1) .

	

Offendve type,

	

The offensive grenade (fig. l l 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 1/2 pound of pressed TNT, sad, therefore, is more useful as
e demolition agent

	

No fragmentation effect is obtained,

1t3. CHEMICAL HAND GRENADES.

a.

	

Burning type . The standard container for this type of gre-
nade (fig . I1 and D, fig. 44) is a cylindrical steel can 2 3/s inches in
diameter and 43N inches high.

	

The fuze for these grenades is similar
to the fuze used in the Mk 2 fragmentation grenade, except that it
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OFFE 51VE GRENAQE
MK 3AZ UNFUXEO

C

A

Classes of Ammunition

N GRENADE, MK 2 PRACTICE GRENADE, M21
B

CHEMICAL GRENADE

Figure 44 - Hand Grenades - Cross 5sction
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has an igniter instead of a detonator, and has a short delay time of
2 seconds . Grenades t?f this type have waterproof, adhesive-tape
covered, smoke emission holes in the top, sides, or bottom . These
grenades are described briefly as Follows :

(1) CN-D14I IRRITANT HAND GRENADE. The products of coin-
bustion of the filler in this grendde have a haras4ind 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 .

(2)

	

CN TEAR HAND GRENADE.

	

This grenade is identical with the
GN-DM grenade except that it lbas a tear gas filler . Principal uses
are iii control of civil disturbances, aiul training in use Df the gas
mask.

(3)

	

HC SMOKE GRENADE.

	

This is an Army-Navy standard white
smoke grenade, used for signaling and screening purposes.

	

The con-
tainer is standard except that there are no emission holes in the side.
The burning time is X to 2iii minutes,

(4)

	

TH INCENDIARY GRENADR,

	

This is an Ariny-Navy standard
munition for setting tire to enemy 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 abject to be burned.

	

The filling
is thermate, which burns at approximately 4,330 F for 30 to 35
seconds .

($) COLORED staiaKE GRENADE M1G. This grenade, used for
ground-Rir and ground-ground 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,

($)

	

CoLoxrv SMOKE GRENAD$ M 1 S .

	

This grenade, available in
red. green yellow. and violet, is also used for signaling purposes . The
container has emission holes in the top, and a single hole at the
bottom .

	

A tapered hole extends through the center of the grenade
from the bottom emission hole to the fuze . The starter mixture
litres the tapered cavity,

	

The grenade produces a heavy smoke for
approximately 1 minute.

(7) RED SMOKE ¢RENADE AN-M3. This grenade is an Army-
Navy air faros 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 attached three metal strips which
may be bent out from the jacket to keep the grenade from sinking
into snow or soft ground.

	

Burning time is 2 to 2 y minutes.
IN

	

Bursting trltv.

	

There is only one standard chemical grenade
of this type and it is known es the WP smoke grenade MIS, This
grenade has a 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 bead 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 steel 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 103/4 ounces of HC white smoke or 6 1/2 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 srnoke 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 M9Al. It contains approximately 8.5 ounces of
white phosphorus and is equipped with a burster actuated by a base-
detonating fuze . The spontaneously 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

so
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'-CL I P

"SET-BACK BAND

\-SAFE7Y LEVER

	

RAPC, 54491

Figufe 47 - Chemical Gtenode Protection Adapter M2

action of the AT grenade M9A 1,

	

Bring completely inert, this gre-
nade is painted black :. For repeated use, it is issued with additional
replacement fins and ogiviK

$fi. f;HH:NADE PROJECTION A11APTI-A(S .
a .

	

The grenade projection adapter {fig. 46) aswTY3Yated to a frag-
m .niation hand grenade h1k 2 permits this hand grenade to be used
as a rifle grenade_ After removal of tho grenade safety pin before
firing, the safety lover is held in position by the arming clip .

	

Upon
firing the grenade front) s launcher-equipped rifle or carbine, the arm-
ing clip frees itself frum the arming clip retainer, thereby releasing
the grenade safety lever and initiating the 5-second haze . Grenade
cartridges are packed in each adapter packing bas .

1r.

	

The chemical grenade-projection adapter (fig . 47) is intended
for use with the chemical hand grenades.

	

It consists of a stabilizer
tube, which has a base plate and a three-pronged clip on one end and
on the other end, a standard fin similar to that on the grenade M9A1,
and a metal setback band which fits around the grenade, over the
safety lever. Upon firing the grenade from a launcher-equipped rifle
or carbine, the setback band moves to the rekr, thereby releasing the
grenade safety lever and initiating the ?-second fuse .

	

Grenade car-
tridges are packed in each adapter cartridge packing box .

92
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ASSEMBLY



Figure 48 - Typical Packing of Hand Grenades
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s!+, CARE AND PRECAUTIONS IN HANDIAW .
a . Cmrv . Information concerning the carer to be exercised in

handling grenades will be found in chapter 3 of this manual and
pertinent Field Manuals_

h .

	

Precautions . The following additional vafety precautions for
handling ammunition will also be observed :

(1 )

	

Since fragments may be projected over 200 yards . fragmen-
tation grenades will not X used in training without adequate cover .

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

(3) Occasionally, chemical grenades 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 cartrid4e other
than the special grenade cartridges provided for that purpose,

(d) The fuze furnished with the grenade Mk 2 is rroiselm,
smokeless, and sparkles. Under no condition, therefore, will the
thrower consider the grenade a dud because no noise, smoke, or
sparks are observed upon release of the safety lever,

90.

	

IDRN'1'IFICATION . HiOt-explosive grenmles are painted olive .
drXb with yellow bands around the top of the grenade body . Train-
ing hand grenades (inert) are painted black ; practice grenades con
taining a simulated charge are painted blue.

	

Practice rifle grenades
are painted black with white stenciling . Chemical grenades are
printed blue-gray with identification band and marking in the ap-
propriate color as indicated in chapter 1, section II and in figures I I
and 12 . The stabilizer assembly of all rifle grenades is painted
olive-drab .

91, PACKING.
a .

	

Grenades tire vsually packed as . fuzed complete rounds, each
in an individual fiber container,

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

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

d . The standard packing for rifle grenades is 10 containers per
box (fig. 49), with a supply of cartridges for launching from any
appropriate weapon. jungle packing is waterproofed to withstand
hot humid climates,

r .

	

Grenade-projection adapters ore PAcked 48 per box, with suffi-
cient number of various grenade cartridges and positioning clips.

93
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Section III

MORTAR AMMUNITION

a. To obtain maximum accuracy and range, projectiles for
smooth-bore mortars are stabilised by means of fins assembled to a
;shaft which is secured to the base end of the projectile ; when the fins
are oinitted . the projectile tern(l,, to tumble and be erratic in flight .

IF .

	

In general, the ammunition has an adjustable propelling charge,
consisting of a number cot prohellent increments, usually sealed in indi-
vidual vellophane bags, and an ignition cartridge, to permit firing vari-
ous ranges or zones of fire. The propellint incrernents are attached to
the tin shaft 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 eleinents.

	

The
primer iy screwed into the shaft after tfhe ignition cartridge has been
inserted The assembly of the ignition cartridge and the propellent
increments rn)Ake L117 the required propelling charge . or the ignition
cartrisiges alone may be used for very 0-kort range in the 60-mm
mortar and vrith the light-weight round (M43A1) in the 81-mm
mortar.

I .

	

Because the complete round (rigs_ 50 and 51) is loaded into
the mortar as a unit end provision is made for adjusting the propel-
ling charge, ammunition of this type comes within the classification
of sernifixed ammunition.

93. CL.iSSIV'ICATll1N .
a .

	

According to the purpQ _w fpr which it is intended, mortar am-
rnunition is classified as high-explosive, smoke, illuminating, practice,
or training .

h,

	

Higher xplunive mortar sltell are used for fragmentation or
demolition effect, according to the action of the fuze and design of
shell .

r .

	

Smoke shell contain chemical fillers .
d .

	

Illuminating shell are intended for signaling and illuminating
purposes .

r .

	

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 an,l fsns are fiupplied for each projectile,

TM 9-1900
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-OLIVF DRAB -
(MARKING IN YELLOW)

HE SHELL, M49A2, W.`PD FUZE, M52

PRACTICE SHELL, lA50A2, W PD FUZE, MS2

WP SMOKE SHELL, M302, W: PD NZE, ME2

BLACK -'MARKfNG IN WHJTEj
TRAINING SHELL, M69

it

DRAB GRAY ;MARKJr1G "IN YELLOW) -rr-

,X IXtIV1=
DRAB

	

GRAY (MARKING 1N RIACK)
c

ILLI}MINATING SIAELL r OA83A1, W TIME FUZE r INfia

RA PD 644185
Figure 50 - 60-mm Mortar Ammunition



-OLIVE DRAB ?wAAKWC W rE[IVW;

Z2 .85 MAX. ------,

-OLIVE DKA13 ,`M4RKVG JH YEUOW''F`-

Classes of Ammunition

X.-BLACK f4i,arrrr-JG m, WHU)

TRAFHIMG SHELL, M441

HE SHELL, M43A1, W.PD FUZE . M5Z

HE SNFLL, M56, W..-'PD FU ZE, M53Af

HE SHELL. M56, W:TSQ FUZE, M77

WP SMOKE SHELL, AA57, W;PD FUZE, M52

figure 51 -8a-mm Mortar Ammunition
so

RA PO 64+49A
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Figure 52 - 60-mm Mortar Shell Being Fired
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94. .

	

N11 ;THO1) ()N' PROJECTION .

	

The round is dropped into the
mortar tul,E: and uprin reaching the bottom of the mortar, the round's
primer impinges upon the firing pin of the mortar .

	

This impact sets
off the ignition cartridge and propelling charge, and the ggs produced
forces the round from the mortar (fig . s2) . The br,urrelet, or gas-
check band, prevents practically all the gas from escaping past the
shell, and provides 2 hearing, surface for the round in its travel
through the bor(,-,

	

A barn-riding pin in the fuze of the shell prevents
the fuze from bet:oining armed until after it leaves the bore of the
weapon,

95 . VRFCAI TIONX IN HAN1)LINh,
a.

	

Complete rounds : particularly rounds with fuzes, will be han
dled with care at all times,

	

Explc,sive elements in fuses and printers
are particularly sensitive V) shack and high 'temperature.

b.

	

Do out break th4 moisture-resistant seal on the fiber container
until ammunition is to be used .

e . The safety wire will be withdrawn from the fuze only just
before firing and at no other time- Be certain the Wre-riding pin is
in place in the fuze at the time the shell is (Anapped in the mortar .

d . When loading muzzle-fed mortars, the round is inserted into
the mortar . Cartridge end first . When the shell is released to slide
down the barral, the hands should be promptly removed from the
muzzle .
e. Duds should not be handled or moved. Eecausc- their fuxee

are armed, they should be destroyed in place as described in
chapter 4 of this manual .

96 .

	

PACKING ANI) MARKING.
a,

	

Packing .

	

Except training ammunition, which may be requisi-
tioned by compottent3, mortar ammunition in the sttialler calibers is
packed as assembled Ca7mplete rounds . Each round is packed in an
individual fiber container, and then in suitable outer packing .

	

In the
case of 60-mm and S1-mm mortar ammunition, clover-leaf bundles,
wooden box, or metal containers have been in use .

	

The metal con-
tainer (figs . 53 and 54) is now the standard packing for this ammuni-
tion, but is reserved for shipment to certain theaters,

h,

	

rAarking. In addition to the painting which identifies the
ammunition as to type, the following information is stenciled otr the
projectiles :

Caliber and type of mortar
in which fired

Kind of filler
Model of shell
Anununitlon lot number
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9". GENERAL,

Section IV

ARTILLERY AMMUNITION

x .

	

Gauplete round .

	

The term "artillery ammunition" refers try
ammunition, except rockets, n-kartar ammunition, and shatfturt shells .
used in weapo+tis having; A bore diameter of more than 0.60 inch. A
complete round of :artillery ammunition comprises all of the com-
ponents necessary to fire u weapon once and to cause the projectile
to function at the desired time and place (blank and drill rounds
excepted),

	

These components ire, in general, the projectile, the fuze,
the propelling charge, and the primer, Dependeat upon both the
type of propelling charge and the method of loading 4%t) thL' weapon,
f,urnplete rounds of artillery ammunition are known as fixed, semi-
fixed, or separate-loading (fig. 55) .

lr .

	

Cu1npanents of n Couiplete round.
(1) PROJECi'ILE. The projectile i ;-.: vj"fed from a v.reapon by

the gas pros:.iure developed by the burning propelling charge. Other
terms used in specific nomenclature of certain iterns in place of
"projectile," arc- "ghell" and �shot ."

(")

	

Fu2E .

	

A fuze is a mechanical rlcviee asseml>led to a pro-
jectile tv CAUSe it to [U13C(UJrl at the time anti under the circumstances
desired .

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

(.4)

	

PRIME?, A, primer is used to initiate the ignition of a propel-
ling charge . It canSists essentially of A srnaII quantity of sensitive
explosive and a charge of black powder .

c,

	

Fixed ainmuuitiun .

	

Complete rounds in which the propelling
charge is fixed, that is, not adjustable, and which are loaded into a
Weapon ill one operation, are known as "fixed" ammunition, As
usually designed, the propelling charge is loose in a cartridge case
which is crimped rigidly to the projectile,

	

The primer is fitted into
the baae of the cartridge case. For certain calipers, rounds of fixed
ammunition are termed curtridJes_

ii .

	

Sennifixed ammunition,

	

This type of round is characterised
by the loose fit of the cartridge false aver the projectile so that the
propelling charge may he accessible for adjustment for zone firing,
Like fixed ammunition, it is loaded into the weapon in one operation .
In the usual design of this type of ammunition, the propelling charge
is divided into reotionc, each consisting of propellent powder iri a bag .
To adjust the propelling chergF, the projectile is lifted from the car-
tridge case, the sections of increments not requited are removed, and
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figuro 55 -- Types of Complete Rounds of drtilJsry Ammunition
44

RA PO 80671A
I
I



TM 9-1904

	

Part . 97-99

the projectile is reassembled to the cartridge cash,

	

As in fixed arn .
rnuniti(Fn, the primer is assembled in the base of the cartridge case .
The 1()5-mm howitzer HEAT rour-Lcl i4 a special type in that the
c:7harge is fired, that is, not adjustable ; the cartridge cwSe and projec-
tile are not crimped together in this instanco be4Huse of the method
of packing.

e,

	

SepKralv-load ing ammunition .

	

COMpiete rounds in which
the sepCrote cumprjnents-fuzed pr{-ijectile, propelling charge, and
primer-are loaded into the %Versprtn separately are known as "rep .
arete-loading" ercirri uviticin,

	

Although the propXelling charge may be
in anV F,ecljCOrl, it is usually djEride :J i2lifl sections with each section
a XemlXled in a bag .

	

In the case (If "separated" ammunition (figs, 5
and 5r}), the propelling charge is contained in a cartridge case, but
the projectile {`Hrnrrot be fitted into the cartridge case rind is loaded
into the weapon separately,

98 .

	

I :LASSIFICATION .

a. Artillery aiitmunition i!; cassified according to use as service,
practice, blank, or drill. It is classified according to type of filler as
expl()aive, chemical, or inert .

Ii.

	

Service aiwvunitiun is fired for effect in Combat . It may be
high-explosive, high-explosive-antitank, armor-piercing or armor-
piercing "capped (with or %,Mliout explosive filler), IDw-axplosive
shrapnel), chemical (grin or smoke), illuminating, or inert fcanister),

U .

	

Practice ammunition is provided fur training in marksmanship,
The Projectile uce(l rYlay be inert or may have H spotting Charge of
black powder .

IL Blank 4mcttunitiotl is provided in small snrl medium calibers
for sbluting purprases and simulated firc, .

	

It has nb projectile .

e .

	

Drill of dummy :.ammunition is provided for practice in loading
and handling ("service of the piece") . It is completely inerl,

99 . IDENTIFICATION.

Crflsses of Ammunition

:v .

	

In common with other hypes, artillery an]enunitWrl is identified
by painting sod marking . For the basic color scheme, see chapter 1 .
section II, The marking on the projectile (figs_ 2, 3, 57, end 58)
includes

(1)

	

Aminunit ion Identification Code (AIC) symbol--,n sepa-
rate-loading shell .

(2)

	

Caliber and type of weapon in which fired ('15 H," "155 G,"
etc,) .

(3)

	

Kind of filler ("TNT.," `WP SMOKE," etc.),
(4) Type and model of projectile {"SHELL, M60," "PROJ.

APC-T, M61AI," etc.),
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Classes of Amrnuniliorr

(5)

	

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

(6)

	

Ammunition lot number of filled projectile and in some cases
loader's initials.
h .

	

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

r, Markings are stenciled on cartridge cases of 75-mm, 76-mud,
and 3-inch ammunition to izidicate the type of propelling charge .
These markings are illustrated in figure 4 for 75-rum gun rounds.

J .

	

An exception to tltie basic color scheme is the case of Mmm
ammunition; the high-explosive-incendiary projectile has a reef 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.

!(l(1, YflCl)ElTILES .
a .

	

{:mineral .

	

With a few exceptions, artillery projectiles are of
the same general shape, that is, they have a cylindrical body, solid
or hollow, and an cgival head. (Canister and base-ignition smoke
shell have blunt heads.)

	

The projectiles vary in length from a to
6 calibers. The principal characteristic differences are :

(1)

	

Location of fuzes---point or base.
(2) Radius of ogive snaller for low-velocity, larger for high .

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

velocity projectiles.
(4) Base tapered ("boat-tailed") or cylindrical ("square"}

base .
(5)

	

Armor-piercing cap---used only with armor-piercing projec-
tiles .

(6)

	

Windshield (ballistic cap or false ogive)-when required for
improved ballistics .

(7) Filler---high explosive,
parachute assembly, or others,

gasp smoke, illuminant candle and

b. Componentb.
{ 1)

	

OGrvE AND WINDSHIELD .

	

The curved portion of the projec-
tile from the bourrelet to the point is called the ogive . The radius
of the ogive is sometimes expressed in calibers, the caliber being the
diameter of the bore of the gun,

	

The radius of the ogive influences
the flight of the projectile and in present designs generally varies
from 6 to kf_ calibers.

	

Since armor-piercing projectiles have a short
17
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FJgure 57 - Marking of Separate-focding Slheff - As Shipped
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RVftyTEK CHARGE

HIGH-EXPLOSIVE-AHTSTAHK SHELL

BIJRSTM.TYPE CHEMICAL S ELL

BLACK PDWDfR EXPELLING CHARGE
BASE-FJECT14N SMOKE SHELL

SPACING DISC

PELLET CHARGE

	

'SMOKE MIXTURE
BA5E,J,CzH17i0N SMOKE SHELL

100

RA PD 97762

Figwe 59 - typical High-explosive, High-explosive-antituA, and
chemficpl Piojecliles
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radius of ogive for purpx)ses of penetration, a windshield, pften called
a ballistic cap or false ogive, is placed over the armor-piercing head
to improve the ballistic qualities,

(3)

	

BOURRELET, The hourrelet is the accurately machined sur-
face, of slightly larger diameter then the body, which bears on the
lends of the bore of the weapon .

	

It Centers the projectile in its travel
through the bore . Generally, it is at the forward end of the body,
but it may extend from ttte ogive to the boat-tailed base . Some
projectiles of Wle caliber have a front and rear bourrelet,

(3)

	

BODY_ While applicable to the entire projectile, the term
"body" is used to designate the cylindrical portion of the projectile
between the bourrelet and the rotating band .

	

It is machined to a
smaller diameter than the bourrelet to reduce the surface in contact
with the lands of the bore . Only the bourrelet and rotating band
b,&at Lm the lands,

(4)

	

ROTATING BAND. The rotating band is a cylindrical ring of
Topper or gilding metal, pressed into a knurled or roughened gro<we
near the base of the projectile,

	

'[t affords a snug seat for the projec-
tile in the forcing; come of the weapon and centers the base in the
bore . As the projectile moves forward, the soft rotating band is
engraved by the lands of the bore .

	

Because of compression of the
band. excessive metal Mows toward the rear . This flow of metal is
taken up by grooves cut in the rotating band, Since the rifling of
the weapon is 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 fillinf
the grooves cf the rifting_

(5)

	

TYPE OF BASE,

	

When the surface to the rear of the rotating
band is tapered or conical . i t is known as "boat-tailed", when cylin-
drical, the projectile is described as having a "square base,"

(6)

	

13A$E PLUG, To fecilitste rnankifacture, armor-piercing pro-
jectiles are closed at the base with a heavy steel plug, In the lamer
calibers, the base plug adapter also pravide :X a, seat for the base plug
afl(l raze . In the smaller calibers, if an explosive charge is loaded in
the cavity of the projectile . the base plug is replaced by a base fuze .
If no explosive i4 present in the smaller caliber projectile, the base
plug contains the tracer element,

(?) BASE Gt)vkx . The 20-mm projectiles end projectiles of
75-mrn or IArger caliber containing high explosive, are provided with
a base cover to prevent the hot gases of the propelling charge from
corning into contact with the explosive filter of the projectile through
joints or possible flaws in the metal of the base. The base cover
consists of a thin metal disc which may be talked, crimped, or welded
to the base of the shell . Small-caliber and medium-caliber armor-
piercing projectiles with high-explosive filler and base fuzes are not
ordinarily provided with base covers,
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(8) TRACER, For ol)sr'rvX*tion of fire, some projectiles ere
equipped with a trk4Kr element in the hose of the projectile- In most
smaller-calil-xr antiaircraft shell, the ' trocnr is used to ignite the filler
and destroy the shell should 4 miss the target- Such a tracer is called
"shell-destroying (SD),`

e, TypeB of projcd-lilem .
(1) HIGH-EXPLC1S1VE (HE) 9KELL, This pralectile (fig. 59),

n -iadv of coonrncm forged steel, 1 -tas mrnparatively thin vlalis and a
large bursting charge of high explosive . It is used against personnel
and material targets, producing blast and/or mining effect and I'rag-
mentation at the target . It may t:a fitted with either a time or impact
fine, 013 a concrete-piercing fine, according to type of action desired.

(2)

	

Hic;H-Y_xP1-0R1VE-ANTITANK (HE,AT) SHELi-

	

This is a spe-
cial type of shell (fig- 59) containing a high-explosive charge for use
against armor plate . Its effect is dependent upon the type and
shape of the charge, It has a conical windshield which provides
stated-off far the charge, and a byse-detonating fuze having nnndelay
action,

(3)

	

CHEMICAL 9HELL . There are three genecul types of chemi-
cal shell (fig- 59) : burster, base-ejection ($E), and base-ignition
(,BI ) .

(a)

	

Burster, The burster type iy &imilar to high-explosive shell,
except for the type of fillilr Arid the absence of x base cover . An
eacpicsive charge, termed a burster, and located centrally- in the shell,
is used to break the shell body and aid in dispersion of the chemical
filler .
(b) Base-ejection (BE). Ease-ejection shell which are set to

function in flight do not have x burster, but hove an expelling charge
of black powder, adjncetit to the time fuze . This expelling charge,
when ignited by the fuze, ignites the smoke mixture of the canisters,
strips the threads of the base plug, and forces the canisters from the
base of the shell .

(c) Base-igrtitiorX (BIX, Base-ignition (base-emission) smoke
shell have no bumter or expelling, charge . The smoke mixture is
ignited toy the propelling charge through a hole hi the base of the
projectile. Shell of early manufacture have a low-melting-point
fusible metal plug 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 gtln positian by the smoke,

(4)

	

ILLUMINAT646 sHuLL. These shell (fig. 6f}) contain a para-
chute and art illuminant assembly which are ejected by an expelling
charge adjacent to the time fuze in a manner sirnilar to base-ejection
smoke shell- The illuminant suspended by the parachute burns,
lighting up a target area.
7761810-In-ri
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(5) AR1v1OR-PIERCING PROJECTILE (AP oR APE.) .
Armor-piereing projewtiles (fig- 61) are made of tioat-treated

high arbr-,n yll(sy steel_ This l«Hd is vcf;y hard fur penetration of
armor qrLd the body is tough to +.vithstand the strains impoLwd by

impact and the tWiSt]ng a[ -tiuct of the grojectilu at angles Of in -Ipict
a})IIClue to �cirMal . A windshieldl is gc!nc!rally se-oured to the arrrior-
pierciiig cap or the head of the prj)jL"ctile tq give iml>roX'ed ballistics.
A tracer may he present in the base plug or iti the base end of the
fuze .
(h) Armor-piercing projeCliles bUVin& no 1Ligh-explosive filler

mHy be solid ur may have a srnr-4411 cavity in the body_ When the
cavity is filled with explosive D, the projectile, are fitted with a
detongting fuze having a delay action .

(c .)

	

'rhu term "aniicr-piyrcing-capped" (API=:) refers to a shot or
H IJrojectily with an orator-piercing cap for use especially in penetrat
ing face-hardened armor plate .

	

The cap is of forged alloy steel, heat-
treate.d to have a hard frt" and a relatively waft core . On impact,
the hardened face of the cap destroys the hardened surface of the
armor-plate, while the softer cure of the cap protects the hardened
point of the projectile by distributing the impact stresses over a large
urea of the head,

(ta)

	

T-IIUH-VELOCITY ARMOR-PIERCING ' FHOT (HVAP). This shat
(fig- 61) is a high-velocity, light-weight projectile having a very hard
armor-piercing core of tungsten carbide . The tungsten carl_,ide core .
a steel brisew containirid H tracer elernent, an t.luminum bodY and nose
plug, and in aluminum windshield cumprise t11e HVAP-T shot_

(7) CANISTER. Canister (fig . 61) consisting of a light metal
case . ftllod +vith steel balls in a matrix, colitains no explosives,

	

It is
hi erl point-blo>>k for effect ggeinst pe3'sonnel .

	

The case breaks upon
h?HVing the TDuxsle of tILP. cannon, And the balls scatter in the manner
of a shotgun shell .

(8)

	

SHRAPJVL_L .

	

Shrapnel are point-fuzed projectiles with a COM-
bi»ation time and superquick fuze or a time fue.e, An expelling
charge of Y)lack powdt'r is assembled in the base.

	

A central flash tube
connects the fuze and base i-harge . When the tithe fuze has burned
its prerletcrniined lime . the rnag4zine charge flashes through the cen-
tral tube to ignite the base cliArge,

	

This results in tl3e ejection of the
steel diaphragm- balls, head, and fuze from the case . The case is not
ruptured . The bails are projected forward in the form of a cone,
due to rotHlional velocity,

TARGET PRAC71 -ICE.

(a)

	

fact-iron 0knt and sand-loaded shell of the same Size, shape,
Httd weight wX the servicF shell it simulates are provided for target
pr:jcticN_ Some models may have a small quantity of black powder
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to serve as a spotting Charge .
(b)

	

Subcaliber ammunition coiisista of complete rounds of smell
caliber or small-areas Cartridges used in practice firing of larger-
caliber weapons . The subcaliber ammunition is fired from weapons
fl,tecl either on top of or in the bore of the larger weapon,

	

The use
(if szubcaliber guns and ammunition provides low-cost ammunition
for training gun crews, avoids wear of the major weapon during
practice, and permits firing where range limitations exist .

( 10)

	

DxILL OR PUNIMY.

	

Inert projectiles and complete rounds
(fig. 62) for training are known as drill or dummy ammunition . They
are used for traiiiing ajul practice in handling shell and in ''service of
the piece,"

101 . FUT,k:S .
u .

	

Ccneral.

	

An artillery fuze (figs. 63 through 6(i) is a mechan-
ical device used with a projectile to cause it to function at the time
:jixi under the circurnstances desired .

1o .

	

CI9Ye4lfivHtion .
( 1 )

	

Fuzes are classified according to position on the projectile
as "point" or 'base.' They are further classified as "time" or "impact,"
car a combination of bolls . Tune fuze contain either a clockwork
mechHnism or a gredualed time element in the form of A compressed
black-powder train which mtay be set to a predetermined time prior
to Bring. Impact fuzes function on impact with they target . If the
fuze is designed to function on impact with a very light materiel
target. such as an ,airplane wing, it is called °'super-sensitive,"

	

Impact
fuzes are further classified as Ruperquicl{, nondelay, or delay. Delay
on impact fuzes is usually 0.05, 0.15, or 0_025 seconds. These terms
are used in reference to tlu " Action at the instant of impact . whereas
`'time" refers to length of time from the instant of the firing of the
weapon to the instant of the functioning of the fuze .

(2) Selectivo-type fuzes have time action or more then one
type of action, for example, superquick and delay, time and super-
quick (TSQ), Such fuzes can be adjusted in the field for the type
of action desired. Time fuzes can he set to function at any desired
tirne of flight after firing by turning a time ring .

c,

	

Safety features.
(1)

	

Artillery fuzes contain safety devices which tend to prevent
functioning until after the fuze has bean subjected to centrifugal
and set-back farces, after the round to which it is assembled is fired .

(2) Certain fuzes are considered to be "boresafe," A boresafe
(detonator-safe) fuze is one in which the explosive tt`airl is so inter-
rupted that prior to firing and while the projectile is still in the
bore of the gun, prematurk explosion of the shell is prevented should
any of the more sensitive elements, primer and/or detonator,
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Figure 63 -Fazes for Fixed and Semifixed Aramunbran
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M51M PD FUZE ,1 SEC DELAY

MS5A3 TXQ FUZE

M67A3 MECHANICAL TIME FUZE

Figure 64 - Fuzes for Seperrate "loodfng Ammunition
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Figure 65 - Booster M25 and Corncrefe-piercinq Fuze M78

malfunction.
(3)

	

Fuzes of thu impact type are armed by centriftlgAl or wt-
back force, or a combination of hoth, acting on parts of the fuze
after the projectile leaves the muzzle of the gun. The time element
of time fuzes is initiated at the iristnnt of firing by set-back (that is,
the effect of inertia) .

	

To prevent accidental arming in bandkng ard
shipping . safety novices such as a safety wire or cotter pin may by
used, Such safety devices muA he removed before firing,.

Figure 66 -- Rocket Fuze Milt
RA PD 104831
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102,

	

ADAPTERS .x'41? R0OSTERS,

Adapters.

	

In chemical shell and in cttany high-explosive shell
tit large caliber . openings in the nose are considerably larger than
required by the fuzes in order to facilitate t1je manufacture and load
ing of the projectiles. For such shell, a suitably threaded metal
bushing, celled 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 tidditianal function, that of providing ti gas ,
tight seal for the chemical filler_

h .

	

Hrmkere .

	

The term "huoster" is applied to the explosive ele-
ment in the bursting-charge explosive train which detonates the main
charge . The baaster contains safety devices to prevent premature
detonation of the Main charge, The rooster charge may be incor-
porated within thu fuze itself, It is usually contained in a thin
metal or plastic casing which is assembled to and handled as a unit
with the fuze,

	

It may be inverted in the shell during loading_

r . li«retera . An auxiliary explosive element in burster-type
chemical shell, which opens the shell and disperses the chemical
agent, is called a "burster." It consit4ts of a burster charge, a container
for the charge, rind a metal head_ The burster as used is contained
in a burster casing in the she]L

J,

	

Adaptrr.hoo ners.

	

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 present-day artillery shell .

103. PROPELLING CHARGES,
a . General.
(1) In general, propelling charges consist of a charge of a

propellant, with an igniter charge of Black powder, assembled in
a suitable cartridge carve, cloth beg, or both .

(2) PROPELLMNT POWD1=x, Propellants are described in chap-
;r 1, section IV .

(3)

	

IONITER C7ttAxGF . In fixed and semifixed rounds, the igniter
charge of black powder is present in the artillery primer . In "sep-
arated" ammunition an auxiliary igniter charge it; placed around the
primer or on the distance wadding to insure proper ignition of the
propellant

	

In separate-loading rOUTICIS, the igniter charge is assem-
bled in an igniter bag sewed to the base end of the ptXopelling charge
and in some cases sl,jo forming a core running through the center
of the propelling charge bag, Cartridge-igniter pads are made of
closely woven silk to prevent kite black powder from sifting through.
Cloth of current manufacture used for the igniter charge is dyed
led to indicate the presence of the black-powder igniter . That of
earlwr manufacture (undyed) is marked "IGNITER-"

r1t
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(4)

	

f1 i'Lr5 (1F

	

PRt1FELLINC, CHARGE.

	

Tha type of propelling
t"htXrge rlcpcndr. uhctl the kind of aa-ununition, that is ; fixed, semi-
fixed, 2nd separate-10> idiug.

6 .

	

Fixed and aemifixeal 4-harprs .
(1) CARTRIDGE CASE . A cartridge case, made of drawn brass

cr steel, serves as the container for the propelling charge in the case
of fixed and semifixed artillery ammunition . Its profile and size
conform to that of the powder charaher of the weapon for which the
case i, intended, The head of the case is relatively thick and has a
flange or groove to permit n)echan;eal extraction. Rounds used in
automatic guns have cartridge cakes with an extracting groove instead
of a flange or rim .

	

The cartridge case holds the primer, propelling
charge, and the projectile tae, that the assembly can be inserted into
the weapon in one operatiot,, It also provides for obturation, that
is, it expands under the pressure of the burning propellent gases artd
prevents the &soape of gas 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 fill 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) PROPELLING CHARGE IN $

	

LFLXB.D AMMUNITION. In semi-
fixed artillery ammunition, the charge, divided into parts o* incre .
merits for zone firing, is assembled in several cloth bags . The full
charge with all . increments" in proper order, is assembled in the
cartridge case, which is a free fit over the end of the projectile .
Each increment is numbered, the base charge being numbered "1:'
Thus, to arrange e propelling charge in proper older for firing charge
4, the increments would be arranged iii the order 1, 2 . 3, and 4, incre-
ment 4 }reing placed uppermost .

e

	

"Scpar�led" HLUMUniitlatt propelling charge.

	

This propel-
ling challe is contained in a cartridge case, together with the primer .
The charge consists of propellent powder, loosely loaded in a brass
cartridge case which is clow-d by a- plug .

	

It will be noted that this
ammunition is conside : -ed to be separate-loading,

d .

	

Sepxraic-loading chargeq (fig . 67),
(1)

	

CAWrR1DG3 BAGS . Cartridge bags form a suitable and con-
venient means of containing the smokeless-powder charge in separate-
loading ammunition . Cotton cloth is the standard material for
cartridge hags,

(2)

	

SINGLE-X;ECTION CHARGES, Separate-loading propelling charges
are divided into single-section and multisection charges. In the
single-section charge, the propellent powder is contained in a single
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tag, tightly- laced (),' wrapped to give the c:harg_rigidity,

	

The igniting
and end igniting chHrge is divided into three parts, each in its own bag,
two end parts : and a core which extends axially through the center of
the charge and connects the igniter pads sewed to each end . This
type! of igniter is termed a "core ignite!.-"

(3) MUL1'ISECT1GK CHARGrg, Multisection charges permit the
gun crew to Vary the size of the propelling charge and facilitate
handling the larger and heavier charges. Multisection charges are
subdivided into "base and increment :" "equal section ." Hrnd "unequal
section" types .

(a)

	

9ijw and increment,

	

This type itf propelling Charge consists
of a base section or charge Find one or more increments . The incre-
mE:riis inay be of equal or unequal weight, Whereas the base section
is always fired. the increments rttay or may not be fired . With some
types, one igniter pad is attached to tf3e bkge end of the base
section only, while other types havo a core-type igniter in the base
section and sometirnes in one or Tnure increments as well .

(b)

	

Equtt1 vectiorr . In this type, the sections are equal in size
and weight . It was formerly known as the "aliquot part' charge,
It is used in 14-ir«;h gun ammunition and for other larger-caliber
weapons.

(c)

	

Unequal section.

	

In the case of certain howitzers . the O1arge
is Made up in uncelual sections,

	

In the case of guns, the charge may
be Trade up of several equal sections and two cyr more unequal sec-
tions, This type permits firings at roduced velocities and provides
the maximum flexibility,

(4) CoLuR. In cerlHia ceseb two base and increment charges
arc provided for one howitxer-one for inner, the other for outer
ZUTHn of tire, The cloth of the bags for the inner zones is dyed
green to distinguish that charge from the other type which is assem-
bled in undyed (whi(e} bags. Accordingly, these two types of
charges are called "green bag" and "white bag" charges (fig . () .

(5) STACKED CHARC;ES, In Order that certain long propelling
charges will have more rigidity, the grains of powder are arranged or
st ¬jcked in UTAFOYrn order and direction_ These Cha]'gL's, having the
grains with their long axis parallel try the longitudinal axis of the
charge,, are said to lae " "stacked ."

(6)

	

FLASJ{ REDUCERS. FlaskL reducer, arc used with propelling
charges during night firing_ These devic.es greatly reduce the flash
and lhcmby impede enemy observation of gun positions . The flash
reducer dvveloped for the 1 .55-min guns (fig, 68) consists of two
scarlet-dyed cotton strips which arc linked together with silk strings .
Each strip contains three channels wbliXh are filled with chemicals,
Two outside rhannels of each strip contain a mixture of 60 percent
potassium sulfate and 44 percent black powder .

	

The center channel
contains only black powder, When tied around the Charjte, the
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strips are opposite aach other, plash reducers are made to fit a
specific propelling charge . The use of flesh reducers slightly increases
tht, muzzle velocity; therefore, the proper cormetion must be applied
when computing range data during firing.

(7) Dulamv cHARoE&. Dummy charges, simulating service
charges (fig, 62), are provided for use with drill projttctiles to train
personnel in "service of the piece,`

a . General. A primer is the corntmnent used to initiate . the
comhustivn of a propelling charge, Artillery primers (fig. fig)
consist essentitilly of a stnsll quantity of sensitive explosive ornd a
charge of black powder, encased in a metal container . In the case:
of fixed and sernifixrd ammunition, the primer is forced into the
base of the cartridge case at time of manufacture . In the case of
sepAcKte-loading ammunition, the primer is inserted by hand intt)
the breeahblock of the weapon .

Jj,

	

Typra. Based on the method of firing, artillery primers are
classified s4 percussion, electric, coenbination percussion-electric, fric-
tion, and ignition,

c .

	

Peiv.umion priurer,

	

This type of primer, fired by a blow of
the firing pin, is generally uses .] in all Hrtillery aITIrnLInition except
that for harbor defense and railway artillery . The primers us;ed in
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C0MBINATION ELECTRIC AND PERCUSSION PRIMER MK 15-MOD I

PRIMERS F" SEPARATf-LOADING, ROUNDS

Figure 69 - Primers - Sectioned

TM 9-1400

PELLETS

. -FIRING PLUG H . -CONICAI . GAS CHECK P-SERRATED GAS
B-PRIMER CUP 1-FIRING PLUG CHECK
C -PERCIJSS10N J -- INSULATOR Q-FRICTION

ELEMENT CHARGE K --PLUNGER COMPOSITION
D-FOSLING PAPER L-GUN COTTON R -CLDS:NG CUP
E -ANVIL M-CONTACT OR 5-PRESSEL7 BLACK
F- IGN1l ER CHARGE IGNITION WIRE POWDtR

IPRrWR CHARGE) N . . METALLIC SEA!
G - BODY PLUG 0 - B UTTOK RA PD 39324A



T141 9-1940

	

Pars.

	

104-1 I2'b
Classw o1 Arrtrnunitiorn

cartridge cases contain sufficient black powder to ignite properly
the smokeless powder in the cartridge case, Those used with
separate-loading propelling charges contain only enough black pow-
der to ignite the black-powder igniter charge attached to the pro-
pelling change,
d .

	

Eleetrie pAnnrr.

	

This type of primer is fired by the heat gen-
erated when an electric current passes through a resistance wire
embedded in dry guncotton. It is used drily in harbor defense and
railway artillery . Although both the friction and electric primers
are very similar in appearance, the electric primer is distinguished
by black insulation around the contact wire and by a groove machined
around the head .

,".

	

(:omitinatusn percussion-cleci ric primer . This primer is fired
either electrically or by a blow of the firing pin

	

It is used only in
certain harbor defense and railway artillery,

f.

	

Frietian primer .

	

This type of primer is fired by the beat 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 primertq-

	

Tne ignition primer, although very similar
to the percussion type, differs in that it contains, in lieu 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.

145. BLANK AA11111JN1'1'f0jY,
a .

	

Gcncral .

	

$lank ammunition is provided for cannon of caliber
up to and including 105-rnm, for practice purposes, for maneuvers,
for firing the morning and evening gun, and for saluting.

h.

	

Complete round. A complete round of blank ammunition (fig,
70) consists of a cartridge case into which are fitted a percussion
primer, a charge of black powder, and a chipboard Closing cup sealed
in the mount of the case. The cartridge cage is usually made by
trimming service cartridge cases to the proper length. The black-
powder charge in the latest 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.

1116 . POWDER TEMPERATURE INDICATORS. Powder tem-
perature indicators (fig. 71), upped in antiaimaft batteries, enable
toking the powder temperatures for ammunition either at battery
or in storage at points of supply. Their consist of a thermorneter
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FELT WAD
CELLOPHANE WRAPPED BLACK POWDER PELLET

BLANK AMMUNITION ;SINGLE PELLET CHARGE), 75-MM GUN OR HOWITZER

$CELLOPHANE-WRAP PEI)
!BLACK POWDER PELLETS

BLANK AMMUNITION )DOUBLE PELLET CHARGE), 75-MM GUN OR HOWITZER

1A PG $9116

figure 70 - Blank Arnntunition - 5in91e and Double Peilms
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A- PROPELLENT POWDER
B -CARTRIDGE CASE
C-PISER CONTAINER
D-THERMOMETEIR, MI
I:-IRON PWG
F - RUBBER GASKET
C -STEEL WASHER
H - PLASTIC WINDOWS

Figure 7f -Powder-femperaf4o re indicator
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stuck into A powder charge in a service cartridge case which, in
turn . is packed in 8 fiber container. The thersnometer can be read
through pioattic lenses placed in the head of the assembly . They are
placed with the lot of ammunition go that the temperature may be
noted . Since firing tables are based on the temperature of the
powder at 75` l:. at the time of firing, any deviation from this
temperature hay to be considered in tiring data computations,

1117, CAKE A11U PRECAUTIONS tN ]HANDLING.

u . In addition to the precautions prescribed in chapter 3 . the
following will be observed :

(l)

	

PROJECTILES .

	

Projectiles should l]e inspected to in4ure that
there ie no exudation of the contents, that the bourrelet and rotating
band are smooth and free from serious dents or burs, and that the
threads of the adapter are clean, Field artillery projectiles should
be clean and free from grease .

( .Z)

	

PROPELLANT6. The propellants of fixed ammunition cannot
be readily inspected, but those for other ammunition should be noted
when preparing the charge . Make certain that only 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 removed prior to loading the charge into the weapon.

(3)

	

FizEs. The fuze should be carefully inspected to ascertain
that it is properly set, and that no unauthorized removal of part$
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 separately-issued fures 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
"safe" before being replaced in their containers,

(4) PmmsRs, Because of the hygroscopic nature of primers,
their container cans should not be opened till necessary . Primers
should be inspected particularly for signs of corrosion .

(5) CARTRmas CASES . Cartridge cases should be carefully
inspected for cracks or dents which may affect their functioning
or the functioning of the weapon Badly corroded cartridge cases
will increase the difficulty of extraction or may result in split or
ruptured cases. Gases with faults which may result in a rupture
should not be used . Their use may place a weapon out of action
for a considerable period. of time while the ruptured case is being
removed . With semiftxed ammunition, it is important that the
mouths of cases not be deformed. if deformed, such a case may
be difficult to load and, if loaded and fired, a serious blow-back
may result .

120
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Figure 72-Metal Container for Primers

Pors . 107-100

a. General. Artillery ;ammunition and components, except Sep-
arate-loading projectiles, are packed in moisture-resistant fiber con-
tainers which are boxed (figs, 73 and 74) or placed in metal con-
tainers or in healed metal cans . Crates may be used for additional
protection for certain cartridge-storage Camvs (metal containers for
propelling charges), projectiles having windshields, and dummy
projectiles, Some fuzes are now being packed in hermetically sealed
cans and then in a wooden box (fig. 7b), Separate-loading projec-
tiles are'shipped boxed, crated (Fig. 75), or uncrated . If uncrated, a
grommet is placed . around the rotating band and an eyetlolt-hftinK
plug is sgrewed into the fuze hole (figs . 57 and 58) .
h .

	

Metal containers. Airtight cylindrical metal containers, known
as cartridg"torage cases (fig . 8) Are used to pack separate-loading
propelling charges. Similar metal containers (figs . 78, 79, 80, and
81) are also used to pack one artillery round, either with or without
a fiber container_ The metal container has a detachable screen-type
cap,

	

To insure compact and tight packing, rubber felt and cork pads
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Fig ire 73 - TypicaJ Wooden Packinq Grate for
Sepolote-foodiny ProjectJle
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C

A-SEPARATE-LOADING PROPELLING CHARGE
is-CHARGE IN WATERPROOF BAG
C-FIBER CONTAINER - OUTER PACK KA I'D 4:755

figure 77 -- prppeifieg Charge Packed to Waterproof Sag in
Fiber Container
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Figure 78 - Metaf Container M175 for 57-mm AFC"T Rounds
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Figure 79 - Metal Container MT58 far 3-Mcb Gan Rounds
128



TM 9-1900

	

Par. 10$
Ghmes of Ammurriiian

KA PD 9769"

Figure 80 - Metal Container M1'73 far 75-mm Howitzer Rounds
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figure 8i -- Metal Container M132 for 105-rmnl Howitzer Rounds
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d.

	

Walerp"of 1aags .

	

Propelling charges maybe packed in water-
proof bag in fiber containers (fig, 77)_

109 1 i;FNFRAJ,.

Cra&tez of Arrtmurriitort

are used in the interior of the container to prevent sideward motion,
upper and lower guide rings are provided on the interior of the con .
tainer.

r_

	

Metal cans .

	

A sealed metal can (fig_ 72) with metal tear strips
is used to pack separate-loading grtillety prirrtiers . These cans are
packed, in turn, in a wooden 1>ox .

Setlion V

B0MIlS

a.

	

A bomb is a stream-lined container of explosives or chemicals
intended for release from aircraft.

	

It consists of a body containing
the charge and a device to explode or scatter the charge at the
target . Aircraft torpedoes, submarine mines planted by aircraft,
rockets, pyrotechnics, and mortar bombs, although similar in nature,
are not classified as 1>ombs .

it,

	

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 on (lie par-
ticular type and model) but, in general, they consist of :

(1)

	

The unfuzed bomb body containing explosive, incendiury, or
cheititiical filler .

(2)

	

The fuze, or fuzes,
(3)

	

The fin assembly (assembled to smaller bombs as shipped) .
(4)

	

The arming wire assembly,
c .

	

Bombs are installed in airplanes by means of suspension lop .
Bombs of 100 pounds and more have the fiusl*nsion 1up on the
side of the body, arranged for horizontal suspension of Out bomb .
Same smaller bombs have ove lug 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 bombs have three sus-
pension -lugs, two on one side of the bomb body anti one on the
opposite side to provide for use in both Army and Navy aircraft .
d . The fuitictioning of bombs depends primarily upon the action

of the fuze, which may be superquick, delay, or time. The terms
"superquick" (instantaneous) and "delay" refer to the action at
the instant of fuze impact, whereas 'tune" refers io the time from
the release of the bomb to the imtant of function.
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e. Uomb fuzes, after assembly into the bombs, are prevented
from awning or functioning during handling by means of an arming
wire which is normally removed by the bomb's release from the
sieplane_ When it is neeesRary to remove the arming wire to unfuze
2 bomb, instructions attached to the fuze should be followed closely .
Provision is made for releasing the bomb "safe" from the airplane
v: ithout removing the arming wire from the fuze when il is desired
that the bomb should land without fuociioriing.

f .

	

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

110 . IDENTIFIC:ILTION. Bombs are painted in accordance with
the basic color scheme outlined in chapter 1 . section II and illus-
trated in figures Si' and 10. Bombs are marked to indicate type,
weight, model, filler, lot number, and loading plant and date loaded .
in addition, the AIC symbol is stenciled on uncrated bombs,

Ill, (a,A551FTCATION . Hecause of the many uses for bombs
dropped from aircraft, there are many types and sizes of bombs,
ranging in weight from 2 to 4,000 pounds . In common with other
types of ammunition, bombs are classified according to filler a9

explosive, chemical, incerxiiary, pyrotechnic, and inert. Explosive
bombs are classified according to use as general-purpose (GP)
(demolition), light case (LC), armor-piercing (AP), semi-arroor-
piercing (SAP), fragmentation, and depth_ Chemical bombs are
classified according to type of filler as gas or smoke. Inert bombs
are used for prartice rind drill,

112 . EXPLOSIVE BOMBS .
y . These bombs ate intended for the destruction or demolition

of materiel targets. The destructive effect is produced by the violence
of the detonation; "blast effect" ; by projection of pieces of the case,
"fragmentation" ; and by displacement of earth and buildings, "min-
ing ." An explosive train for bombs is illustrated in figure 83 .

IF .

	

{;+mural-pisrp4Ae,

	

The general-purpose (GP) bomb (fig. 84)
meets the requirements of most bombing missions. The various
models range in weight from 100 to 2,000 pounds and the quantity
of explosive in this type averages 55 percent by weight. General.
purpose . bombs may he used for blast, fragmentation, or mining
effect . 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 strgt3g enough to withstand impact with ordinary materials when
released from high altitud+,, but it may fail on impart with heavy
armor or heavily reinforced concrete structures .

132
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TAIL EXPLOSIVE TRAIN

BMTCR LEAD
PRI,MFP DETONATOR

FIRING, PIN

H05E EXPLOSIVE TRAIN

RA F0 65165

Figure 83 - Samb Explosive Trains
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LIGHT CASE BOMB !AWL)-La- AN-Ms6All

DEPTH ROME (e1c-t e, tix. 2PJ

Figure 84 - Types of 0ornbs
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Light-page, The light-cage. (LC) bomb (fig . 84) is similar in
appearance to the general-purpose homb but has a thinner . lighter
case and vQntains a higher percentage of explosive filler by v.eight,
Since strength of case has been sacrificed, Rhis bomb cannot be used
for penetration and mulct be fuzed to explode before the case breaks
up on impact . Approximately 75 percent of the total weight is
high-explosive filler.

41, krinar-pierring. The armor-piercing (AP) bomb (fit; . 85)
is used to pierce deck armor of battleships, heavy concrete structures.
and similar highly resistant targets . The Pose of the AP bomb is
solid and sometimes is fitted with an armor-piercing cap (APC)
(fig . 85)_ These bombs are effective against heavy deck armor when
dropped froui sufficient altitude to attain their rated velocity. They
contain a relatively small percentage (8 to 18 percent) of explosive
filler and use tail fuses of the delay type .
e.

	

Semi-armor-piercing .

	

The semi-armor-piercing (SAP) bomb
(fig, 13f) is conventional i n outline, vesembling the cylindrical GP
bomb, However, the SAP bomb has a heavy case of steel which
is drawn into n thickened nose and * cont&ins approximately 30 percent
by weight of explosive filler . It may be used against concrete pill
boxes or other targets of moderateIy high resistance .

1 .

	

Uehib.

	

The depth bomb (fig. 84) is a special light-case bomb
for use against submarines and surface craft.

	

It averages 70 percent
by weight of explosive . When detonated by a hydrostatic fuze, the
effect of this bomb 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 m ;Xy be of the nose or tail type
or installed in a cavity running transversely through the bomb body .

g.

	

Fragmentutian ltutt11M .

(1) Fragmentation 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 velocity . The blast
at the point of impact will cause additional damage to nearhy objects .
Some fragmentation bombs have stabilizing fins, others, for low-
altitude bombing, have parachutes for retarding, rate of fall (fig. 85) .
The design of the bomb body ig such ai; to produce the greatest
number of effective fragments. The 1}o[ly walls are of uniform
thickness and may be made up of coiled helix springs . Any frag
ment having 00 foot-pounds of energy will disable personnel.

	

Most
types of fragmentation bomb are fitterl with a nose fuze only. The
weight of the high explosive in these bombs is about 15 percent
by weight . Since the fragments are projected at approximately

134
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CAPPED ARMOR-PIERCING IOM Biigua.La ._ MSx)

ARMOR-PIERCING BOM$ !?00048 . AN-MK .33,I

figure 85 - Types of Bombs (Continued)
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Figure 88 - 4-pound Fragmentation Bomb M8$ tautterfy 8ombl
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RAPO 50512

L TWINE TIED AROUND WAFER ANJ AROUND ADAPTER

	

%

3!A PD $0512

Figure 89- Wafers in Place in Cluster Adapter

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

(2) Fragmentation bombs stabilized by parachutes or fins are
fitted with impact-type instantaneous-action fuzes. The bomb ex-
plodes instantaneously 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 stations for large-size bombs. The cluster is dropped
from the sirplgne as a unit . The arming wire acts to release the
Wmbs from the cluster, either by mechanical means directly, by
arming a mechanical time fuze which opens a cluster after an interval,
or by firing a cartridge which causes the cluster to open, Clustar
adapters have been designed for almost every type of fragmentation
bomb, including the butterfly bomb.

(4)

	

The butterfly bomb (fig, 88) is equipped with a case assem-
bly (butterfly wings) which is folded around it. When the cluster
is ripened by action of e 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
is shown in figure 89,

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

113. CHEMICAL BOMBS. Chemical 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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SAFETY bLOCKS-
SIIF'AR FIN

PRI6.4E

SI)PERQUICK FIRING PIN

DELAY ELEMENT

RELAY 0 iARCE

DETONATO

DETONATOR SLIDER

MAY BOOSTER LEAD

figure 99 -Nose Fuze - Vane Arming Type

depending upon the principal effect, The force necessary to open
the bomb body and properly disperse the chemical agent is provident
by an explosive element called a burster, which extends the length
of the burrtb cavity . In general, the body serves only 8s a container
for the chemical agent. Small chemical and incendiary bombs are
hexagonal in shape to allow better packing in clusters (figs. 94 end
95) . Fuze action is superyuick (instantaneous) to prevent the
waste of any of the charge by its being carried underground .

l4. ]INCENDIARY BOMBS. Incendiary bombs contain jelled
gasalenc . oil, phosphorus . thermate, or magnesium fillers, Small

RA PO 9MS
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incendiary bombs {fig, 94) are hexagonal in shflpe and may have a
steel case far an incendiary filler or a heavy magnesium alloy case
containing an igniting charge ; the case itself acts as the main
charge, Small incendiary bombs are arranged in a cluster (fig. 45 )
which falls from thro plane as a unit and then coalcy apart . allow-
ing the bombs to arm and fall sppnrately for coverage of an area
target .

lli . PYROTECHNIC AND TARGET-IDENTIFICATION
BOMBS.

a . 'Photoflash bombs contain pyrotechnic material, but because
of their cyl.losive naturc X1re called bciinbs (chap, 2, sec, VI,)

11, Certain skyrnarlcer, pathfinder, aircraft flares, and target-
Mentific;ation boml)s produce a pyrotechnic effect but resemble
bombs in appearance and use . The 100-pound red smoke target-
identification lwimb r%184A1 fells from the oircrHft for a length
of time set on the bornb inechal:lical time fuze and then bursts in
the air, prcwlucing a large cloud of red smoke . This cloud hangs
in the eir for ii considerable pi "riod of time, The 250-pound target-
identificetion bombs M89, M90, ond IVI98 (figs . 96 and 97) illum-
inate and murk targets by the simultaneous ignition and tail ejectiun
of their pyrotechnic candles At a height ab*ve ground determined
by the selected setting on the mechanical time fuze, These candles
fall to the ground end cmttinue to burn for their prescribed time .
Candle, may be of tho nondelay or exploding type .

116,

	

F1LXCTICF: RCI"MBS .

	

Practice bombs (fig. 85) are provided
for training in marksmanship- They may be sand-loaded at paint
of use and rraay contain a loin-explosive spotting charge; for some
uses, such as against water targets, the spotting charge may be
caaitted . These bombs simulate corresponding service bombs of the
fragmeinHtion and demolition Jype,,

11 .. .

	

DRILL 11{?M13S .

	

Completely inert Numbs and components
are provided for training of ground crews in assembling and handling
operations . They are the same size and shape as standard bombs.
Drill bombs are made up from the metal parts of service bombs,
inert-l(xded whet) necessary .

1111 . FUZES.
a . General .
(1) A fuze is a mechanical device designed to initiate a train

of tire or a detonation under the circumstances desired . Fuzes are
classified according to posil!Un as nose, tail, and transverse, and rsccord-
ing to type of functioning as time, impact, and pressure . Time fuzes
function a predetermined number of seconds after release. Impact
778 121
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fuzes functions when the bomb strikes a resistant material,

	

Pressure
fuzes function in response to water pressure (hydrostatic) or air
pressure (roncusrion), 1n1paet tutee are classified as delay when
they have a definite time lag between impact and explosion of the
Lamb, and as superquick (nose) or nondelay (tail) when there is
no delay .

	

Delay in fuzes varies from a fraction of a second to many
hours and may be provided by a clockwork mechanism or a chemical
reaction . Some delay fuzes are equipped with an antihandling
device to function on an attempt to defuze the bomb.

(2) Bomb fuzes are shipped in a "safe" condition . They are
constructed so that they cannot function when they ere "safe" (un-
arlned) . Most fuzes are designed so that an arming wire may be
passed through parts of the fuze, mechanically restraining the firing
pin or keeping elements of the fuze mechanism out of position until
they are moved into functioning position, generally by the rotation
of thr Arming vane. The arming vanes or similar arming mechanisms
;,re held in place by a fiefety cotter pin which is replaced by the
arming wire upon loading of the bomb into an aircraft . Dropping
the bomb causes the arming wire to be withdrawn, which permits
the fuze to arm . Arming-in-type fuzes may arm immediately on
with4jrAwal cif the arming wire or may have an arming delay element,
timed by a clockwork mechanism or, a powder train, which delays
arming until a fixed time has elapsed. In arming-vane-type fuzes,
the vane is rotated by the air stream as the bomb falls, a fixed
number Of turns being required to arm the fuze.

(3)

	

Bomb fuses are generally stripped separate from other bomb
components

	

in most cases in the assembly of fuzes to bombs, tools
are not used .

b.

	

Nose fuzxa .

	

Nose fuzes, in general, are held unarmed by the
presence of sAfety blocks between the striker and the fuze body,
thus preventing the firing pin from being driven into the primer,
Most nose fuzes have a primer, delay element, detonator, and booster
assembled in the fuze body.

	

The working parts Of the fuxeXxcept
the arming mechanism and striker head-are protected by the bomb
case, thug avoiding the possibility of the fuze being crushed on
impact before it can function (figs, 9$, 99, and 100).

i-. Tail fuzed. 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 but to the adapter-booster
Which is assembled to the bomb (fig, 101) . For some fuzes, the
primer-detonotor assembled thereto may be changed in the field for
other primer-deton&tars of other delay actions .

d . hydrostatic and coneumion fuzes. Hydrostmic fuzes (figs.
102 and 103) act udder the influence of water pressure to expltrcte
the tomb a predetermined depth below the surface of the water .

sss
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FIN CRATE AS SHIPPED

Figure 103 - Poching of Bomb Fin Assembflr
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Concutfiion fuzes act in response to the concussion wave from the
explosion of the precoding bornb in a salvo. Both of these files
function on the principle of a bellows or diaphragm working against
a spring of fixed strength. When the external pressure overcomes
the resistance of the spring, the firing pin is released and driven
against the primer b spring action, In sorne fureN pfovlslon is made
for adjustment by a mechazristn controlling the comprengion of the
diaphragm bVring,

119. PACKING AND HARKINC.

a.

	

Packing,

	

In general, bombs are sbilaped unfuzed with the fuze
holes closed by metal shipping plugs . These plugs are not to be
removccl except for inspection and for assembly of the complete
round . Lame bombs are shipped with two paper or metal shipping
hands which protect the suspension ]tags .

	

The fin ansemblies of such
bombs are shipped separately in metal crates, Smaller bombs are
shipped finned, in rnetgl crates. Small chemical and fragmentation
bombs are packed in wooden boxes .

	

Fuzes are packed in individual
sealed containers and wooden boxes (figs. 1114 and 105),

h. T*Ixrking .
(1) Wherever appropriate, the color scheme used for painting

the bombs (chap. 1, sec . II) is uged on the packing boxes or crates .
Ail information for identification and directipns for shipping are
marked on containers for bombs and components, and on the bomb
bodies when no container is used.

(2)

	

A list of all separate components required for the complete
round is sometimes stenciled on the shipping container in Xvhiclc
these components are ordinarily packed . Usually, however, these
components are stored separately and the word "WITHOUT" is
stenciled above the list of components on the shipping container .

	

If
the separate components are packed with their respective bomb or
fin assembly for shipmoztt, the word '`WITHOUT' i8 obliterated.

Section YI

PYROTECHNICS

120. I :H,NLM,II, . Military pyrotechnics (fig . 106) are fireworks
which produce a brilliant light for illumination, or smokes and lights
for signaling, in military operations.

121. CLASSIFICATION.
a . According to use, pyrotechnics Are classified as :
(1) AIRCRAFT TYPYS. Originally designed for use from or by

aircraft .
$60
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(2)

	

GKouND TYFEs. For use on the ground,
b.

	

According to purpose they are classified as :

122. PYROTECHNIC COMPOSITIONS .

123.

	

VISIU9ILTYY (OF' PYROT1 CIMIC SIGNALS.

124. FLARFS.

TM 9-1900

(1) ILLUMINANT9 . FlareS for illumination for a specific length
of time, and photoflash bombs for an instantaneous flash for night
photography.

(2) SIGNALS. Lights or smokes of various colors for transmis-
sion of messages.

c .

	

Any of the above types when provided with a parachute is
designated as a parachute type,

a- Pyrotechnic compositions are a mixture of chemicals which
produce illumination .

h, pyrotechnics generally function by means of an igniter train
similar to the explosive train. In general, it is initiated by a primer
mixture and intensified key a "first fire compound" which properly
ignites the luminous candle.
e.

	

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

a, The principal factors controlling 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 height at which the flare or
signal functions ; distance of observer from signal ; distance of flare
from objective to be illuminated ; background; and relative position
of flare, objective, and observer.

(3)

	

Atmospheric conditions include clarity of atmosphere ; time
(day or night) ; presence of haze, fog, dust, rain, or snow; and the
color and brightness of the sky.

l), Tables of visibility, dMinguishability, and distance are pub-
lished in TM 9-1981 .

a. Flares are used to provide illumination for reconnaissance,
observation, bombardment, landing, and practice firing of antiair-
craft guns . While the details of flares vary with their purpose, all
have certain common characteristics {figs. 107, 108, and 109) :
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Figure T09 - Psucchufe Aircraft Flay& Mf?A J
RA PC 44447

(1) Production of a white or yellowish light of high intensity
ranging from 60,000 candlepower for 1 ininute to 1,040,000 candle-
power for 3 minutes or longer.

(2) Parachute support, to retard their speed of fall, thus pro-
viding efficient illumination for observation,

(3)

	

Delayed ignition, to assure their reaching a specified altitude
before ignition. Ignition is ususily controlled by the opening of the
parachute by means of a wire attached to the parachute cable nr
shack absorber, this wire pulling ignition wires through the igniting
composition, The f3ame thus produced is then carried by quick-
match to the primer, first-fire charge, and the illuminant composition
of the candles,

h .

	

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

e .

	

Flares that are to be released from launching tubes or racks
are equipped with a hangwire assembly which is attached to the
arming pawl of the tube or rack . The flares may be released "armed"
or "safe ." When the flare is released "armed," the har`gwire remains
attached to the plane and pulls out the parachute or stabilizing
sleeve . A section of soft metal tear wire enables the flare to break
free . If released "safe," it will not function in the air but may ignite
on impact. This possibility most be kept in mind in releasing flares
safe over friendly territory,

rl .

	

The flare 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 310 .

t25,

	

PHOTOFLASH BOMBS, This ammunition item (fig. 111),
called "bomb" because of its explosive nature, provides a brilliant
light of short duration for night photography_ A photoflash bomb
which is dropped safe, or whose fuze fails to function, may detonate
on impact,

	

The flash from photoflash bombs, even at distances pre-
scribed as safe from bomb f7Hgments, is injurious to the eye because

164
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YELLOW SAND

Classes of Ammunition

YELLOW

IDENTIFICATION TOP

SIGNAL, AIRCRAFT, DOUSLE-STAR, AN-M42

TM 94400

NOTE:-COLOR OF BANU5 AND IDENTIFICATION 70P5 TO CORRESPOND
WITH COLOR OF 51GNAL ISEE TAKE)

COLOR OF BANDS AND
SIGNAL

	

IDENTIFICA710N TOPS

AIRCRAFT, DOUBLE - STAR, AN-M37

	

RED- RED
AIRCRAFT� DOUBLE - STAR, AN-M38

	

YELLOW - YELLOW
AIRCRAPT, DOUBLE - STAR, AN-M39

	

GREEN -GREEN
AIRCRAFT, DOUBLE - STAR, AN-MOD

	

RED -YELLOW
AI RCKAF7. DOUBLE - STAR, AN-M41

	

RED - GREEN
AIRCRAFT, DOUBLE - STAR, AN-M44

	

YELLOW
AIRCRAFT, DQULLE - STAR, AN-M45

	

GREEN

Figure T 13 - Aircrwfl' Signals Xorrridge TYPO
KA PO MO
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126. AIRCRAFP SIGNALS .

Fig ire i 15 -- Slick Marker AN-M59

RA Pp 15680

of its brilliant flash. The photoflash bomb M46 produces a flash
which reaches an intensity of 504 to 700 million candlepower for
approx'im'ately 0.02 second and functions from 5 to 90 seconds, de-
pending on setting of its mechanical time fuze .

a .

	

These signals are tired from pyrotechnic discharges which are
described in TM 9-290.

	

The signals are provided for signaling from
aircraft to other aircraft or to ground units .

	

They may also be fired
on the ground. There are two types of aircraft signals-

(1)

	

The rimless type, assembled in an aluminum or plastic-steel
barrel . The barrel is i.» the shape of a cylindrical cup v'hich 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.)

(a)

	

The cartridge type, assembled in a cylindrical shell to which
a metal or plastic head, containing the primer, is crimped.

	

The op-
posite 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 resembleq a large shotgun shell (fig, 113) .
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Figure ? 16 - Parachute Trip Flare 11148

par. 127

PtA PP a"rt

127. UHIV1' SIGNALS. Drift signals are provided as an aid to
navigation over water by providing a stationary reference point for
determination of drift of the airplane,' The signals are released from
the plenq by hand and drop to the water, being stabilized in fall by
final. There are signals for daytime use and others for use at night,
Day drift signals contain a metallic powder in a streamlined paper
shell which brealm on impact with the water allowing the powder to
form a slick on the surface for use as s reference point, Drift signals
(fig. 114) for use at night contain a pyrotechnic pellet or candle
which is ignited by the fuze on impact with water_ The signal will
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figure 120 - Packing Box for Ground Flares
RA PQ 144039

float, nose down, in the water and emit smoke and flame from a hole
in the tail for as long as 17 minutes, serving as a reference point for
air navigation at night.
128.

	

SLICK MARKER.

	

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 Composition 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 .

	

SMOKEGREMADES. Both white and colored smoke grenades
may be used for signaling.

	

(See chapter 2, section II.)
130 . GROUND TYPE FL4RES.
a.

	

Airport flares are used on the ground to provide illumination
for airplane landings at emergency fields or in case of power failure
at airports.

175
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177

6 . Trip flares Ure primarily used to give warning; of enemy
marauders or infiltrating hoetile troops . Secondary use of the trip
flare is for illumination of such troupe or for signaling . Thev are
similar to booby traps in that they are left in the pant of an ad-
vancing enemy end depend upon some action of the ehenly for
initiation . One model resemble~ a bounding antipersonnel mine
(hg, 116), sitioe it propels a shell containing a parachute-supported
candle into the air 300 to 500 feet high where the candle is ignited
and expelled from the shell case,

	

Another resembles is hand grenade
in size and shape (fig, 117) with the addition of a brarXket for attach-
ment to a tree or post and a trigger mechanism for firing_ Unlike
hand grenades, the fuze has no delay Oement_

131,

	

MLIIMIN.ATMG'SHELLS . These pyrotechnic items are pro-
vided for illumination by ground troops of objectives beyond the range
of other flares . They are fired tram mortars or artillery cannon and
contain a flare candle, parachute and time fuze, (See chapter 2, sec-
tions III and I6' .)

a .

	

Standard ground signals (fig_ 118) are launched by means of
grenade launchers Ml, M7, and NIS attached to caliber ,30 rifles or
carbines .

	

These signals consist of the signal assembly and the stabi-
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 type.

	

A
new series of ground signals produces red, orange, green, violet, or
yellow smoke .

b .

	

The high-burst-ranging signal Iv127 (fig_ 119) is fired from the
ground signal launcher MIAI ; the high-burst-ranging signal M27AIB1
(fig . 119) is fired from standard grenade launchers similar to standard
ground signals .

	

This. signal simulates the high burst of artillery shell
for ranging practice_

	

It rises to an altitude of approximately 550 feet
when fired from the ground launcher M1A1 mid approximately 700
feet when fired from the grenade launcher . The burst is accompanied
by a flash, a puff of gray smoke, and a noise which can be heard far
a distance of at least 2,000 yards,

1:33 . DISTRESS SIGNAL. This signal is for use at sea, It is
assembled in are all metal body and is not adversely affected by
prolonged expo .;ure to water vapor. The distress signal M75 has a
self-contained projector and the signals M13 are for use with the
pyrotechnic projector M1p.

134 .

	

FLASH AND Sf)LN17 SIGNAL,

	

The flash and sound signal
M74 is intended primarily for control umpires to simulate air burst
of artillery fire for training troops. It is fired from the pyrotechnic
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Figure l23 - Pocking Box for Ground Signals

pistol M$ 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 i8 about 100 feet

135.

	

REl}FUSEE . The 20-Minute red fusee M72 is similar to com
mercial type fusses,

	

It consists of a cylindrical paper tube filled with
red flare composition and a sharp nail protruding through the wooden
bottom plug, A match head imbedded in the top of the flare corn-
,position may be ignited with a striking composition block.

10i.

	

IDENTIFICATION. In addition to the standard markings and
pairnting (chap. 1, sec. 11), varieties 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 .

179
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138, PACKING. Due consideration is given in packing of pyro-
technics to prevent contact with moisture_ Pyrotechnics are packed
in metal-lined or unlined, nailed or wlrehound wooden boxes. Those
in unlined boxes are placed in inner containers consisting of sealed
corrugated board cartons, cylindrical fiber containers, or metal con-
tainers . The cartons are dipped in paraffin to protect the contents
from moisture . See figures 120, 121, 122, and 113 .

1 ;14) . CLASSIFICATION.

Section YII

ROCKETS

1:39 .

	

GENERA). .

	

A rocket is a projectile which is propelled by the
reaction, or recoil, from discharging a jet of gas to the rear at high
velocity.

	

The -gas 1,,9 produced by the burning of a propelling charge
within the rocket itself .

	

A military rocket consists of a head, or shell,
and a motor, The head contains the explosive or chemical charge
and a fuze ; it is similar in function to an artillery shell or a bond),
The motor consists of a tube Closed at one end and constricted neon
the other to form a no2zle ; it contains the propelling charge and
an igniter. Pins may be Attached to the motor to stabilize the rocket in
flight. The principal Advantages of racket ammunition are that it
imparts little or no recoil to the weapon and does not require a rifted
barrel . A further advantage lies in that the forceH of setback are
spread over a long period of acccleralion rather than concentrated in
a short time as in a gun. Consequently rocket propulsion can be
used for light erase missiles of high capacity with fuzes of more fragile
construction. The disadvantages are, that protection is required
against the blast of hot gas from the tail of the rocket, and that racket
dispersion is greater than that of shell of similar caliber . The weapon
used in firing the rocket is designated a launcher since it serves only
to give the rocket its initial direction and does not project the tocket
as a gun or mortar,

a .

	

Rockets ate classifier) according to the filler of the rocket head
as explosive, chemical, practice, or target (figs . 16 and 124 through
131),

1) .

	

Explosiri, rucket6 .

	

Explooive rockets contain a high-explosive
filler and,arc further classified as ;

(1)

	

HIGH-EXPLOSIVE (HE), which has a relatively large charge
of explosive for blast, fragmentation, or ruining effect at the target.

(2)

	

HIG11-EXPLOSIVE, AIMTANH (HE,AT), which contains a spe-
cial shaped explo5izre charge particularly effective against armor.

(3)

	

DEMOLITION, which has an exceptionally thin case and a cor-
respondingly large charge of high explosive .
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1.i,

	

Same ground signals are distinguished by the color and em-
bossing on the fin, other= by the color and embossing on the identifica-
tion top,

+". For information of tho;e installing Sxres MSAI and M24 in
aircraft, the word "FRONT" is stenciled on the front of the case and
the location of suspension bandy is indicated by black bends painted
on the case.
d .

	

Over-age and substitute COmpositioti flares assigned to training
will have a blue band approximytely 2 inches wide painted around
the body immediately below the labeL These flares may also fee
stenciled "FOR TRAINING USE ONLY".

1;37 . CARF, Il_tADURG, AND PRESLRVATION . Pyrotechnics
contain material of an intrinsically hazardous nature. In general, the
same regulations apply to pyrotechnics as for other types of am-
munition, covered in chapter 3, sections I and II . In addition, the
following will be observed .

a,

	

Pyrotechnics are protected from moisture by moistureproof 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 personnel, As pyrotechnics are very hygroscopic, they should
not be removed from standard packings any sooner than necessary
prior to use.
h.

	

Besides the hazardous pyrotechnic compositions, pyrotechnics
contain sensitive elements, such as fuzes, friction compositions, and
primers, Disassembly of pyrotechnics or components is prohibited.
Boxes containing signals which are discharged by percussion primers
should be placed flat with the top of the box up. ProteLtive or safety
devices should not be removed until iiist before use, Care should
be taken to avoid damage to fil-v ;r cases :and parachute pull-out cords_
pyrotechnics, especially projected types which are seriously dented
or deformed will not be used, as a damaged barrel or Case might cause
a round to become loddi.A in the bare of the projector.

	

It should be
kept in mind that photoflash powder is as hazardous as black powder.

e: .

	

Storage of pyrotechnics is described in chapter 3 .
d,

	

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

e .

	

Pyrotechnic' material is poisonous to men and animals if taken
internally.

f .

	

During maneuvers u+'er terrain, other than military reservations,
the location of dud flares and photoflash bombs will be observe<l and
reported .

	

The duds will be ;ought out and destroyed, as soon as poa-
sihle, as instructed in chapter 4,
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figure 124-Rocket WAS and Practice Rocket M7A6

l
OLIVE DRAB

	

--_X, t AARRJfINXAIN Yfi[OwjWr SMOKE ROCKET M10

HC SMOKE R0CXET T21E1

	

(A&11LKINc N xsuoWJ
RA PD 104M

figure 123 - 2.36-inch Srnak4 Itockets

Chemical rockets.

	

Chemical rockets contain fillers of chem-
ical agents which are Classified as:

(1) GIGS, which produces a casualty or haraasinK effect on per-
sonnel,
(2) SMOKE, which produces a cloud of smoke for screening or

signaling .
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figure 127-4.5-inch Rockets
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Figure 124 - 7.24ach HE !locket T37 - Assembled

d .

	

Practice rockets .

	

Practice rocket shells are loaded with inert
materiel to the weight of the corresponding 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.

e . Target rockets . Target rockets are supplied to furnish fast
moving flying targets for automatic AA gun practice .

141 .

	

1DFNrCIFICAT1()N . Rockets, in common with other types of
ammunition, are identified by the stattdard nomenclature and lot
number of the item .

	

Such identification is marked on all containers
and, unless the item is too small, on the ammunition itself.

	

The basic
color scheme for painting and marking on the ammunition is given in
chapter 1, section 11 and illustrated in figure 16,

142 . C(1NIPONENTS .
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 a single assembled item or as sepa-
rate components to be assembled in the field.

1),

	

Head.

	

The head of the rocket consists of the loaded rocket
shell, and the fuze.

	

It is usually assembled to the forward end 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 explosive 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 before exploding or it may have walls of
medium thickness to provide a maximum number of effective frag-
ments.

	

Afuze is attached to the motor to function it at the time and
tinder the circumstances desired .
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c . Motor .

6tA Pa 50473A

Figure 130 - 7.2-inch H¬ Rocket r37 - Components

figure 731 - 7.2-inch Chemical Rocket T21

(1)

	

GP.N"AI-

	

The rocket motor is assembled to the rear of the
head .

	

It consists of a hollow tube which is closed at the forward end
and has 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
flight of the rocket are attached to the outside of the motor at the
rear end, except on spin-stabilized rackets . Spin-stabilized rocket%
have sevbral venturi tubes concentrically located about and all in-
clined to the longitudinal axis of the rocket in the same direction so
as to produce spin when the gases are emitted through them.

(2)

	

IoNITxx The igniter consists of a primer and a charge of
black powder assembled within the motor .

	

The primer is fired by
the beat generated in a wire by electric current.

	

The primer ignites
the black powder which in turn ignites the propelling charge,
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HOTS A WMEJJ SOX CONTAh1S PRACTICE
AMMUNIT10N, 5011p BIUf AANOS
ANDEN& CLEATTAPPEAR ON BOX.

RA PD 1448-13

Figure 732- Packing Box for 2.56-inch HE, A7, and Practice Rockers

a .

	

In addition to the general precautions in chapter 3, the precau-
tions in the following paragraphs will be observed

l,*

	

Rockets should be protected against sources of high tempera
ture such as exposure to 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 used . They will be
placed in segregated storage until they can be destroyed

e .

	

When rockets are involved in a fine, 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 ill Storing rockets .

	

They
should, if practicable, be kept in barricaded storage .
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d,

	

ChetykiCal rockets stored far one year will be inspected 100%
for corrosion and leakage,

e .

	

If any change is made in an item, such as sltering the propelling
charge for a different temperature range, the item will be marked to
indicate the than-gc,

	

If the item is repacked, the packing% will be
marked likewise,

f . Care should b< : exercised to avoid denting motor tubes and
bending the fins. Rockets with seriously dented tubes will not i e
fired because such denting increases the loading density which may
cause dangerous pressures on firing,

	

Damaged fins will cause erratic
flight.
g.

	

Rockets should not be fixed at temperatures outside the limits
specifiecl .
h . Care should be exercised in firing through a screen of brush

or trees, In17act with a twig or branch may deflect the racket or cause
it to detonate .

i .

	

In making cannections for electrically fired rockets, care should
be exercised to insure that all connections are good and that ttninsu-
lated sections of the bring circuit are protected against short circuit.

j .

	

The blast Rrea to the rear is specified for each type of rocket.
Personnel and materiel must not be permitted in this area, after a
launcher is prepared for firing until the rocket has been fired or the
launcher unloaded . If practicable, 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 aU any am-
munition be permitted within 10 yards to the side of the firing point
unless it has the name protection from blast as is specified for per-
sonnel.

195 . PACKING AND SHIPPING. Small rockets are packed as
assembled complete rounds in cylindrical sealed fiber containers which
in turn are packed in a wooden box . Medium caliber rockets are
packed, unfazed, in sealed fiber containers which are packed in clover
leaf bundles or wooden boxes . Large caliber rocket heads and
motors are packed ,separately,

	

Point fuzes are packed in sealed indi .
vidual containers which, in turn, are packed it wooden boxes,

	

Base
fuzes are assembled to the rocket shell, as issued, See figures 132
through 135 and ORD 11 SNL S-9.

146. SUBCALIBER ROCKETS. As is the case with subcaliber
rounds for artillery weapons, subcaliber rockets are used for large
caliber rocket launchers,
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147 .

	

GFNVHAL.

	

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

1411 . CLASSIFICATION. Land mines are classified according to
use as antitank or antipersonnel Had also, as service, practice, or
dummy.

149. METALLIC ANTITANK MINES.
a . Purpose . Antitank mines are intended to immobilize and

destroy tracked or wheeled vehicles. Details of construction and
performance of individual mines are covered in TM 9-1940 and
performance and methods of handling are covered in FM 5-31, Land
Mines and Booby Traps .

b.

	

ranlitauk nmine&-older tuadels . The antitank rnitties MLA1
and M4 are cylindrical steel cases, approximately 3 1/2 inches high
and 81/, inches in diameter, filled with about 5 1/2 pounds of high
explosive . A fuze, issued separate from the mine body, is 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 accidental initiation of the fuze during handling.
This safety fork must be removed to arm the fuze.

	

The complete
round, mine and fuze, weighs approximately 101/2 pounds .

c.

	

Light antitank mine.

	

A lightweight, flat, quart-sized mine (fig.
1361) filled with about 3 pounds of high explosive, usually tetrytol,
is intended for antitank use but it may easily be converted for anti .
personnel use . It can be detonated by a force of approximately
150 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 $s a carrying strap . Upon
removal of the strap, the threaded well may be used for the insertion
of a seootldary fuze . The mine is rectangular in shape, approxi-
mately 7 inches long by 4 1/2 inches wide by 2 1/z 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 antitank mine is also used in this
mine,
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tl .

	

heavy antitank mine.

	

The heavy antitank mine is a 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 1/a 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 is attached to the bottom of the mine, Permanently
assembled to the mine body is a round pressure plate 7 1A inches in
diameter containing a reversible plug which covers the fuze well
The pressure plate is supported internally by circular (Belleville)
,prings. The chemical fuze used in this mine is also used in the
light antitank mine . A force of approximately 300 pounds on the
pressure plate is required to cause the fuze to function . This mine
is not affected by stones, dirt, or moisture .

150. NONMETALLIC ANTITANK 'NINES.

a.

	

Purpow.

	

This type mine was developed as a counter measure
against metallic mine detectors.
b.

	

-Nonmetallic antitank p1 in e. This mine consists of nonmetallic
components both in body and fuze .

	

It is approximately 51/4 inches
high and 10 inches in diameter (fig, 139) . Approximate weight of
complete assembly is 15 pounds. This mine is provided with s
chemical-type fuze . An activation well is provided in the base of
the mine so that firing devices may be imerted, including an anti-

195
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Figure T37- Heorvy Antitank Mine M6

TM 9-1904

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

1.51. AN'li'ITANK PRACTICE MINES.
a.

	

Metallic antitank practice utine..

	

The practice metallic mine
M1 has a base diameter of approximately 83/a inches and a maxi-
murn height of 4 1/4 inches. It is similar to the high-explosive mine
but upon activation releases only a puff of white smoke.

	

Some lots
of this mine have the filling plug in the top of the mine .

	

The com-
plete round consists of three components ; an empty mine
body (which has five 1-inch holes equally spaced around the side),
the spider, and the fuze. Practice fuzes have the striker head
painted red. The mine has the same weight and functions in the
same manner 9s the high-explosive mine and is used for training.
It is cheap to manufacture and is not dangerous.

	

The MIBI is a
practice metallic mine and resembles the service mine except that
the filling hole is in the bottom of the mine body and that all parts
are manufactured by . stamping,

	

It is approximately SV4 inches in
diameter and 314 inches high This mine is send-filled to weight
before it is issued for use in practice .
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Figure 139-Nonmetallic Anthonk Mine M3

TM 9-1900

RA PA 6"fi$

h . Nonmetallic antitank practice none. The practice non-
metallic mine is identical with the nonmetallic service nine except
that it is filled with inert material instead of high explosive and is
marked in white . This practice rnine has the same weight end func-
tions in the sarne manner as the service mitre. The practice fuze
resembles the service fuze in external appearance, except for the
marking,

	

After -the fuse is initiated there is a delay of 2 to 3 sec-
onds . Then a cloud of smoke is produced and a charge is projected
several feet into the air where it explodes with a flash and a loud
report .

'152, PACKING ANIIU :HARKING OF ANTITANK NIINES .
a. Metallic mines MIA1 and M4 are packed in wooden boxes,

each of which contains five mines a"d Rve fuzes . The box is made
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figure 140 -Mefa! Crate M153, Containing One Heavy AWhomia
Mine Md, With Fuze and Activator

up with a set of plywood acparaturs. 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 bottoins of the mines, are
packed in the ather five compartmentp, Total weight of box incIud-
ing mines and fuzes is 701/2 pounds, The nonmetallic mines are
packed in the same manner, but with four mines and four fuzes in
a box .

	

Each fuze is packed in a hermeticaliy sealed container, the
fuzes being placed in a section in the center of the box,

	

Total weight
of box including mine; and fuzes is approximately S$!/2 pounds . The
heavy mine is pecked individually in a metal crate (Fig. X40), the
fuze and the activator, each in a hermetically sealed can, being placed
in corners of the crate. Some mines are packed without the active.
tot . 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 561 pounds.

	

Ill this metal box,
there are six campartmenta. the two outer compartments holding
four fuzes each, each fuze in a seated container with four of the fuzes
in a carton . Each of the four central compartments contains two
mines. The carrying handles wtd cloth bags are laid on top of the
contents of the box .
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'1'he boxes containing practice mines are painted with a blue
band around the center of each box and blue cleats otti the etids of
each box . Wooden boxes of high-explosive mines are stained light
brown with marking in yellow, -or, more recently, unstained with
marking in blank .

	

Metal boxes a.- e painted olive drab.

l :i:# . ?INTIPERSC1NN1L:L M11NFS .

Pars . 152-153

a .

	

Purpo6r .

	

Issued antipersonnel trines are stsindardized mecha-
nisms intended for t2ffect against pora,onnei .

11 . "Brauncling" antipersounel mine.. This mine, when func-
tioned, throws to projectile upward to a height of 4 to 6 feet . It has
an ofeetive radius of about 30 feet The complete assembly weighs
approximately 5 pounds .

	

The mine l1As the appearance of a small
mortar with an attached firing ilavioe (fig, 141) . The projectile iS

thrown into the air by the bunting of small propelling charge of
black powder in the hasp of the mine .

	

The mine is painted olive
drab yin which the markings are in black ; the base is painted yellow,

v, Cast-iron fragmrntution iniue . This type of antipersonnel
mine resembles a bride (fig. 142) . It is approximately 5V_ inches
high. and 3 1Is inches square . There dare three threaded wells in the
mine body, one in each of two sides and one in the end, to accom.
modate standard Corps of Engineers firing devices (fuzes) .

	

A
relatively heavy change of TNT and thick walls produce fragmenta-
tion and blast effect . When used above the ground, the bur4ting
radius of this mine is greater tlian that of the bounding type mine.
It is painted olive drab with markings in black,

d . Proclice antipersonnel mine. The practice antipersonnel
mine (fig, 143) simulotcs the "bounding" type antipersonnel 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 igniter
which contains is 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 rollowing replacement parts are
issued :

]Primer and igniter assembly .
Cap (cover) .
Pro j ectde .
Spatting charge .
Propelling charge,

e.

	

Parking and marking.

	

The "bounding" antipersonnel mine is
pecked complete with a firing device and a spool of steel wire in e
ccrrugated paper jacket. Ten such containers are packed into a

7761 2:
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wooden box, which is stained light brown with marking in yellow, or,
more recently, unstained with marking in black . The cast-iron frag-
mentation antipersonnel mine is packed in a wooden box containing
6 minis, 6 fuzes in individuel containers, and 6 spools of wire .
The practice antipersonnel mine is packed 2 mire bodies and 2 fuzes,
with 20 sets of replacement parts, per wooden box, The box hus
markings in black, a blue center band and blue vertical ead cleats .

Section IX

DEMOLITION MATERIALS

154. GENERAL. Demolition materials include explosive equip-
ment intended for destruction of obstacles (by bangalare torpedoes),
fortifications (by shaped charges), special equipment (by destructors),
and general material (by demolition blocks) . Most demolition
charges may he fired electrically by electric blasting caps or nortelec-
trically with safety fuse and nonelectric blasting cap or delay detona-
tom .

	

For detailed information, see FM 5-25 and TM 9-1940.

B.S.

	

BA!VGALORF `1'(?RFEDOFS. The bangalure torpedo MIA1
(fig. 144) is a tube or pipe filled with high explosive .

	

Thesteel tube or
pipe is 5 feet in length and 218 inches in diameter, and is grooved and
capped at each end. The tube is 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 AUA1 is packed
10 per kit or box which also contains 10 connecting sleeves and 1 nose
sleeve .

156. DESTRUCTORS.
a. Ceneral.
(1)

	

Destructors are high-explosive charges fired electrically or by
the action of a fuze .

(2)

	

Destructors are for use in certain equipment to be destroyed
when the materiel is abandoned or when tbei'e is danger of its falling
into enemy hartids.

	

In general destructors are intended for destruc-
tion of the vital parts of the materiel by means of an explosion which
is confined within the housing.

	

Destructors may be removed from
material during normal maintenance repair,
h .

	

Drntrlirvor AN-A11 .

	

This dustructor (fig. 145) is a small explo-
sive container which fits. a threaded adapter in certain radio equip
ment .

	

The head end has a screwdriver slot and is threaded for screw.
ing into the adapter .

	

At the opposite end is a gilding-metal use which
is separated from the head end by a plastic tube .

	

The head end con-
tains a small cylinder of nitrocellulose and the ignition wire. The
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Figure 145 - Destructor AN-M) - Sectioned

306

Figure T46 - 8estructor AN-M2

RA PP 3U09

RA PO 33607

metal components et each end of the unit are insulated from each
other. When the electrical circuit is closed. the current passes through
the ignition wire which, in turn, detonates the destructor .

e. Destructor AN-M. This destructor (fig . 146) consists of a
simple sheet-metal platform, upon which the various electrical and
explosive components are secured. The rear and forward edges of
the platform are curved upward and a panel is attached to the forward
edge . The whole assembly is 1 1/2 inches high_ This destructor fits into
an opening in the enclosing box of certain equipment with which it is
used. When a switch is closed, the electric current causes the electric
detonator to function,

d.

	

Destructor AN-313AL .

	

This destructor (fig. 147) resembles
the destructor AN-M 1 in general appearance but is much larger,

	

It
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Figure 148 - Dextructor M+!

RA PD 804046

1 CHARGE SUPPORT

	

,/FUSE BLOCK
BRACKET

	

FUSE {BLOCK COVER

YEA PD asms

contains an electric detonator and a 2-gram pellet of tetryl.

	

When a
switch is closed, electric current enters the destructor through the two
contact posts attached to lead wires from the plane . The current
causes the detonator to explode which, in turn, explodes the tetryl
pellet.
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Figure 151 -- Shaped Charge, 15-1b, M2A3

e.

	

Oeairuvlur 1114 . This destt -uctur (fig . 148) consists of a 21!_-
pound block of tetrytol mounted on an T..-shaped bracket, an impact-
type of bomb tail fuze, and occessories for assembly and mounting in
a control unit.

	

Themain destructor assembly consists of an adapter,
into which the fuze fits, and the explosive block mounted on an
"haped sheet-metal support.

f. Deetruetur N13 . This destructor (fig. 149) is essentially a
modification of the destructor M4. The complete assembly weighs
apProximately 8X/2 pounds.

157. DEMUIJMON EXPLOSWES,
a. TMl' and nitru$larch. Compressed TNT in lei- and 1-pound

blocks, and nitrostarch in 1/4-pound blocks, are supplied for demolition
and like purposes . These maybe used by themselves (with any stand-
ard firing mechanism equipped with a detonator) or in conjunction
with other demolition materials, Nitrostarch is more sensitive than
TNT; hence, nitrostarch blocks should not be crushed or broken,

h.

	

Dcruolillon block hl2.

	

This demolition block (fig . 154) is a
rectangular block of tetrytol, with a detonator well in each end. At
the outer end of each well is an adapter threaded to receive any of
the standard firing devices.

	

At the inner end of each well is a tetryl
pellet cant in the block to act as a booster,

	

The demolition block is
packed in a cardboard boa, 8 boxes per haversack, 2 havemockss per
box.
c.

	

Demolition block 113.

	

This demolition block is a rectangular
2V4-pound block of plastic explosive.

	

The block consists of Compo-
sition C-3 and one block is equivalent to six i/2-pound TNT blocks.
This plastic explosive can be molded by band into any desired shape
or position and is very efficient, due to the good contact thus obtained
combined with its high power, The demolition block is packed in a
cardboard box, $ boxes per haversack, 2 haversacks per box.
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d,

	

hriiuoliijUri block N14 . This demolition block is i ',/.-.pound
block of Composition C-3 and has the satne plasti,- quahtifs as the
block M3,

	

The block M4 is packed 104 blocks per box,

a . Sbaped charges are explvsives which are formed into special
shapes for the purpose of focusing the detonation into a penetrating
jet . Such a Charge has much greater penetrating capa6ty than a
regular block charge of the same weight,

h.

	

Shaped charge 15-1b.

	

This charge; (fig . 151 ) contains approxi-
mately 12 pounds of $0150 pentolite in a tnoisture-resisting molded
fiber container . The top of the charge has a threaded cap well for
receiving an Engineer's Special (or other standard issue) blasting sap.
The container extends beyond the base of the charge to hold the
charge al the correct distance (called "stand-off") from the target to
obtain maximum penetration . This charge %rill penetrate 36 inchea
of reinforced concrete.

	

If the concrete is of greater thickness, it -&ill
produce a holy approximately 30 inches deer and 2 to 3 inches in
diameter.

	

This charge is packed 3 per wooden box ; 4 in a carton, 2
cartons per wooden box ; or 4 in a fiber container, 1 container per
wooden box,

e .

	

Shaped charge 404b, This charge (fig, 152) contains approxi-
mately 30 pounds o£ 50150 pentolite in a metal container, A threaded
cap well is provided for receiving an Engineer's Special (rw other
standard issue) blasting cep .

	

Metal legs provide the correct stand-off
distance which must be maintained for maxittiturrz perneufation.

	

This
charge will penetrate a 60-inch concrete wall.

	

The resulting hole will
be large enough to insert a standard bangalore torpedo .
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CHAPTER 3

CARE, HANDLING, AND PRESERVATION

Section I

GENERAL SAFETY PRECAUTIONS

1.59 . t ;h:.NERAL .

a . This section deals with the hazards inherent in the storage,
maintenance . handling, and intraplant transportation of ammunition-
Where rules sre given covering related subjects and operations . they
should be considered as general.

b.

	

When work is doiw which involves the direct exposure of explo-
sives mvterial to possible friction, sparks, impact, static electricity, etc .,
the regulations contained in the Ordnance Safety Manual Should be
followed_ Example of such work is ammunition destruction . The
Safety Manual covers safety in the performance of the operation and
in the tvpe of equipment necessary for the performance of it.

160 . l;LNERAL PRECAUTIONS .
a .

	

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

h .

	

For personnel .
(1)

	

Ammunition will be handled under the direct supervision of
a competent person who understands thoroughly the hazards and risks
involved. Persons handling ammunition will be impressed with the
fact that their safety . e s 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 disassernVle any components, unless especially author-
ized to do so. Serious accidents may result .

(3)

	

Persons handling atrimunition will clean all mud and grit from
their shoes before entering the magazine, car, boat, or vehicle in which
there are gxplosives or ammunition_

(4)

	

Appropriate protective clothing and safety equipment will be
provided and its use required.

(5)

	

Safety shoes will be worn in locations where operations require
the handling of oxposed explosives which may be ignited by static
discharge or where there may be exposed explosives capable of being
ignited by friction or impact, Details of types of safety shoes, con-
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ditions under which they should be used, and o list of explosives
requiring use of such footwear may be obtained from the Office of the
Chief of Ordnance.

V.

	

In acunlanilion handling .

(1)

	

The handling of ammunition should always be conducted so
as to limit the number of personnel exposed and the hazardous mate-
rial handled to as small a quantity as is practicable.

(2)

	

Explosives and ammunition will be handled carefully_ Bale
ho{}ky will not be used under conditions where the container may be
penetrated by the hook or full off the hook, Containers will not be
tur+ibled, dragged, thrown, or dropped on each other or rolled or walked
over on the floor or dropped from tailboards . Bombs equipped with
shipping bands may be rolled with care,

	

Separate-loading shell may
he rolled, if the rotating band is protected from damage.

	

Metal roller
conveyors and trucks may be used except for hazardous explosives
which may be ignited by sparks_ Such explosives should be handled
either by hmand or with wooden ur nomparking conveyors.

(3)

	

If the precautions prescribed herein are strictly complied with
in handling ammunition containing the newer types of explosives . such
as Composition B, pentolite, and tetrytol, it should be no more dan
gerous than the handling of ammunition loaded with TNT,

	

High-
explosive items with thin walls and high charge-weight ratio, require
special attention to avoid denting the walls.

	

Such items must not be
handled on chutes or otherwise subjected to excessive impact,

(4)

	

No tcxw% or equipment so designed that steel or other spark-
producing metal tomes in contact with explosive materials %rill be
used in handling hazardous explosive&

	

Safety tools are required in
box opening and repair .

	

Such tools are constructed of wood or non-
sparking or spark-resiutaat materials, as bronze, lead, beryllium alloys
and morsel metal, which, under normal conditions, will not produce
sparks .

(5)

	

Gasoline-powered lift truclrs will not be used for handing ex-
posed explosives, or be used in locations where exposed explosives are
present.

	

They must not be used in igloo magazines,

(6)

	

Explosives and ammunition should not be exposed to moisture
or dampness or to the direct rays of the sun for any long period .

	

If it
is necessary to leave boxes temporarily 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)

	

Ammunition will not be improvised, reconditioned, renovated,
or salvaged within the magazine area unless the sites, buildings, or cars
in which work is being dome are devoted exclusively to such work and
are specifically approved . Quantity-distance requirements in chapter
3 section 11, must be observed.
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(8) If explosives spill oi' sift from s leaky container, all work
will be stopped until the explosives have been remc>ved, and surfaces
washed or desensitized As far as practicable,

161, FIRE PROTECTION.
a, General.

Care, Handling, and Preservation

(1)

	

Fire prevention is of the -almost importance .

	

Many of the
fires involving explosives and ammunition are preventable,

	

It is the
duty of all concerned in their handling to study the causes of fires and
thoroughly inform themselves of the safety precautions that must be
taken to prevent them,

(2)

	

A great hazard in and around explosives is heat.

	

Some explo-
sives ignite at temperatures substantially lower than those required to
iVite wood, paper, or fabrics, and ignition might result in explosion.
Therefore, eviry effort will be made to maintain normal temperatures
surrounding ammunition and explosive,

lb .

	

(:nurses rtif fiver .

	

Fires in magazines and magazine areas may
be due to a number of causes, of which the following are most common

( 1 )

	

DRY CRASS. LEAVES, AND UNDERBRUSH, These may be ignited
by sparks from locomotives,, by smoking or the careless use of matches
and camp tires.

(2) DETLcx[OKATION OF "PLOSIVES AND AMMUNITION, This
nornwlly occurs at such a slow rate that mo+5t explosives and ammuni-
tion remain serviceable for many years . However, under unfavorable
conditions, explosives and etnrnunition may produce heat so fast that
it cannot be dissipated, causing the explosive or ammunition to burst
into dame. Where the explosive or ammunition is confined, an explo-
stion or detonation may result .

(3) RYPACKrNG, RENOVATION, AND SALVAGE OPERATIONS, NO'r
FROPRRLY SUPERVISED AND ICQNDUCTED IN ACCORDANCE WITH RECOC-
NrzED SAFETY STANDARD$, The most Coulman sources of trouble are
excessive quantities of powder and loose explosives, accumulation of
waste paper, broken boxes, unauthorized use of spar]:-producing tools,
defective machinery, faulty electrical equipment, etc,, and failure to
provide the proper barricades and firebreaks necessary to prevent the
spread of fire from one operation to another,

LACK OF TRAINING, OR VIOLATIONS OF INSTRUCTIONS OR
WRI'YTEN REGULATIONS_ The Mo&t common violetiOnu involve smok-
ing, carrying matches in forbidden areas and buildings, or tampering
with explosives or ammunition, particularly grenades or fuzes.

(S) FAILURE TO VKDERSTAND AND CAREFULLY OBSERVE THE
SAFETY FRItCAUTIQNS PRESCRIBED FOR DESTROYING EXPLOSIVES AND
AMMUNITION. The most frequent source Of trouble . i s flying fragments
which cause grass fires or explode piles of explosives and XLmrnunltion
awaiting destruction .
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(6)

	

SI'ARRS.

	

There may be caused by striking iron or steel nails
or metal containers with iron or steel toots, or by nails in shoes striking
flint, pebbles, sand grains, or nails in the floor,

	

Such sparks, small as
they are, have caused disastrous explosiorrsX of black powder or the dust
of other explosives which ignite easily . This hazard is the basis for
requiring tools of brass, copper, or other nonsparking materials, 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 ELF+CTRICITY . Charges of static electricity can be
accumulated on a person and on explosive material such as smokeless
powder . The discharge of static electricity is considered a serious
hazard in tkke presence of certain exposed explosives, dust and air
mixtures, and inflammable vapor-air mixtures. Processing equipment
for such materials subject to static discharge 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.

i;)

	

FAILURE TO CONTROL SAFELY THE USE OF HVAT- AND FLAME
PRODUCINC EQUIPMENT.

	

Such equipment may be that used in main-
tenance work on buildings or that contaminated with explosive
material.

(9)

	

LIGHTN1NG. Lightning may strike buildings, trees, or other
objects in or near explosive areas . All buildings and structures in
storage areas should have complete lightning protection which meats
the requirements of the Chief of Ordnance_

(11}) ELECTRIC TRANSMISSIOX Lm-5. These are often blown
down or come in contact with Combustible materials.

(11)

	

L.4cx OF A PROPER MUFFLER, or the use of a inuffier cutout
on rhotor vehicles can cause fires .

Fire-prevention regulations.

(1)

	

Matches or other flame- or spark-producing devices will not
be permitted in any magazine area or explosives area except by written
authority of the commanding officer.

(2)

	

Smoking is prohibited in any magazine or magazine area, or
around cars, wagons, motor trucks, or boats in which there are explo-
sives or ammunition . Buildings or locations for smoking may be desig-
nated outside restricted area, subject to following limitations that .
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(a)

	

Smoking will not be allowed in location,4 closer than 60 feet to
buildings containing explosives, ammunition, or hazardous materials,

(h)

	

Windows and d(I-UTS of buildings close to explosiveb or ammu.
nition areas which are approved for smoking will be fitted with wire
screens.

(c)

	

Suitahte receptacles rnust be provided for cigarette and cigar
butts and pipe-

heels-(d)

	

Only permanently installed electric lighters of approved types
shall be used in the building.

(c) Hand fire extinguishers, sand boxes, and writer barrels witli
buckets will be fnrnished as required for each room or building in which
Sanoking is permitted . Persons whose clothing is contaminated with
explosives or other hazardous materials will not be permitted in such
areas .

(3)

	

All flashlight or 9tvrage-battery lamps used in buildings con-
taining explosives or flammable vapots shall be types approved as
"permissible" by the United States Bureau of Mines or by e similarly
recognized testing laboratory for that specific type of exposure,

(4)

	

If gasoline or electric-powered lift trucks are used for trans-
porting explosives or ammunition, the requirements 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 will be greater than the distance between
the poles which support the lines This is to prevent broken 'Wire&
from hitting the building .

	

Overhead transmission line must not pass
within So feet of the buildings,

	

Infuture installations, power lines wtd
services entering buildings containing explosives must be placed under-
ground within 50 feet of the building,

(6 ;) Vegetation in the form of grass, undergrowth, weeds, etc.,
which is or may become a fire hazard will be controlled by the use of
chemical weed killer or by mowing, plowing, cutting, livestock gazing
or, in calm weather and with proper control, by burning_ Chemical
weed killers should not contain chlorates or other substances which
may ignite spontaneously under hot dry conditions,

	

Burning should
not be permitted within the 50-foot space specified in the paragraph
below.

	

BruBh, grass, wood, etc ., in piles,'will nut be burned within 200
feet of a magazine, Reserve supplies of dunnage should not be stored
haphazardly inside the magazine area and in na case within the 50-foot
firebreak around the magazine.

(7)

	

A firebreak at least 50 feet wide and as free as practicable
from inflammable material will be maintained around each above

r71;121 0 -46 -14
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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 area and at other places within the magazine area, such as
along railroad tracks, will be maintained wherever necessary.

(8)

	

Locomotives, trains, and other rail vehicles used in the mag-
azine area will be sa equipped that the communication of fire is pre
vented insofar as practicable,

	

Inspections will be made regularly to
insure that safe conditions are maintained .

(9) Gasoline or other highly inflammable liquids will not be used
for cleaning purposes . Solvent, dry cleaning, Federal Specification
P-S-661a (Quartermaster issue) will be used in all cases where sol-
vents of this nature are required . Dry-cleaning solvent is inflam-
mable differing principally from gasoline in having a higher flash-point .
When handling dry-cleaning solvent, AR 850-20, "Precautions in
Handling Gasoline", will be observed in all cases. This regulation
does not prohibit the use of trisodium phosphate, trichloroethyiene,
tetracbloroethane, or similar cleaning or degreasing substances for
cleaning operations. However, since many of the industrial organic
solvents have pronounced toxic properties, particularly in vapor form,
care must be taken its the selection of degreasing substances and
apparatus. Adequate ventilation must be provided .

(10) Automobile parking should be regulated so that automobiles
will not be parked closer theta 25 feet to buildings or fire hydrants .

(11)

	

Ammunition boxes, containerd, dunnage, and lumber must
be stacked in an orderly manner when in the vicinity of explosives
renovation, handling, or storage operations, Stacks of such combus-
tible materials must be limited to small areas between fire breaks.
This is a 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 similar areas by 25-foot fire breaks in which
vegetation has been cut and controlled .

	

Bulk stacking of such mate-
rials should not be closer than 500 feet to magazines or other build-
ings containing high explosives, except that working quantities within
practicable limits may be stacked in the vicinity 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.

(11)

	

The above rules will be supplemented by such additional
rules as the commanding officer deems necessary to secure adequate
protection against fires,
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d,

	

fire-fighting facilities,
(1) A fire involving explosives or ammunition may result so

quickly in an intense conflagration or explosion that means for
immediately attacking the first small blaze detected are vitally 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 :

(a) Barrels and buckets filled with water, placed at each
magazine. If this class of fire}fighting equipment is always maintained
so that it can be depended upon in case of fire, it is a valuabta fire
protection . However, in the summertime the barrels must be fre-
quently refilled, and in freezing weather calcium chloride or salt must
be added. Buckets deteriorate rapidly unless they are frequently
painted or protected from the weather, and are blown about by wind
storms if they are not securely fastened in place.

	

Fastening devices
must be releasable at will .

(b)

	

Boxes and buckets filled with sand, and shovels.
(c)

	

During freezing weather, trucks and trailers filled with water
,N,ill require heated storage, Provision should be made for rapid
movement of the equipment to the scene of the lire .

(d)

	

To combat grass or forest fires in or near the magazine areas,
there will be maintained at suitable locations an adequate supply of
gunny sacks, brooms, rakes, hoes, or other similar equipment . This
equipment should be regularly inspected and protected against theft
or unauthorized use.

(2)

	

Wren explosives and ammunition are being handled or work
is being done in the immediate vicinity of such stores . there will be
present, ready for immediate use, two chemical or other type hand
fire extinguishers_ rt is 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 location. Serious fires
may be avoided by the prompt use of hand fire extinguishers .

	

'they,
are required primarily for use on incipient foes in inert combustibles
such as grass, grease, oil, dunnage, etc., which if not extinguished
might reach explosives, Per$oonel other than the one using the
extingnisber should seek safety immediately, reporting the fire en .
route.

(3)

	

The water distribution system should be protected by sec-
tional control valves so that damaged sections of the main can be
cut off without impairing the operation of the remainder of the
system .

	

Water mains 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 cause a breakage of the main.

	

When it is necessary
to have water mains pass under railroads or roads, cars or trucks
landed with explosives or ammunition will not be permitted to remain
over these water mains longer than necessary for continuous travel
and suitable signs will indicate such location . Water mains should
be protected with cut-off valves on both sides of the railroad or road .
Fire hydrants should lie connected to ti tooped grid system so as to
provide supply from more than one clirection .

(4)

	

The duties of guards, firemen, military personnel, and others
will be so arranged that an adequate fire-fighting force will be avail-
able at all tirnXs .

(5) Fire drtil1s and inspections will be carefully conducted to
insure that fire-fighting forces understand their duties and that fire-
fighting equipment functions dependably under actual working condi-
tions . Frequently, hose not tested to working pressures burst when
most needed .

	

I
162,

	

FIRES IN WHICH EXPLOSIVES ARE INVOLVED,

a. Fires which may occur in buildings or magazines containing
explosives 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 to
frictional heat or concussion, Fire way or may not result from the
detonation . Some explosive substances may burn freely while others
will he subject to explosion while burning, or will develop such intense
heat as in the cruse of smokeless powder, that fire-fighting efforts rill
be impossible .

	

Fire-fighting fojres should be well acquainted with the
hazards and best mellhods of combating fires in all such materials
under their protection.

1} .

	

With certain exceptions water will be used as the fire-fighting
medium, Generally speaking, barge volumes of water spray or fog
produced by nozzles designed for the purpose will prove more efficient
than solid streams of water for exlingulshing fires of an explosive
nature.

	

Solid streams of water at high pressures should be used when
consideration for the safety of fire-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 INSTRUCTIONS IN COIt113ATINC FIRES IN-
-YoLVING EXPLOSIVES.

tt .

	

General instructions which will be followed in carnbating any
fires involving explosives and ammunition are as follows :
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(1)

	

When a guard or watchman discovers smoke coining frarro a
closed magazine, or other evidence that a magazino is afire, he will
give the alarm as quickly ns possible .

	

l-Ie will not enter the burning
building since he may become trapped and be unable to give the
alarm .

	

If the fire is discovered in the grasp or other combustible
material surrounding tho magazine, the alarm should be given irnme-
diately and the guard should then do all that is possible, using extin-
guishers, water from nearby water barrels, or grass fire-fighting tools,
to extinguish or control the fire until the fire-fighting forces arrive .

(2)

	

When a workman or other person discovers a fire in a build-
ing where people are working mid explosives Are present, personnel
present will be ovacuated by suitable signal in accordance with pre
arranged plans .

	

At least one responsible messenger will be dispatched
in the direction from which the fire deparunont is expected, to inform
them of the nature and oxtsnt of the fire . The officer in charge of
fitw fighters will ,lot permit the advance of his men to such a fire unlesfi
he has what he believes to be accurate information as to the existing
conditions and concludes therefrom that he is justified in doing so
(par . 165) .

(3) Fire-fighting forces will atia(:k a grass fire vigorously and
endeavor to extinguish it even when it is close to a magazine_ If a fire
has actually gained headway in a magazine, fire-fighting forces should
either cortsbat the fire or seek the nearest suitable protection, depend-
ing on the type of aimitunition or explosives within the magazine
(par, 165) .

164.

	

1DEV11FICATION OF MAGAZINES. As a means of provid-
ing a guide to fire-fighting forces, the Ordnance Department divides
explosives into four groups in accordance with the general burning
or explosive characteristics of the materials and the relative danger
encountered in fighting fires in which they are present. The four
groups are identified by syrnhul numbers 1 through 4, the hazard to
fire fighters increoroing progressively with the numbers. Ordnance
regulations require that ordnance buildingk: containing baxsrdous or
explosive inaterialsX ex<~ept igloo magazines, be plainly marked with
the symbol number (no less than 24 inches (sigh) of the most hazard-
ous material contained thereit-4 as described in paragraph 165 .

165, FIRE HAZARD GROUPS AND FIRE-FIGHTING PRO-
CEDURES,

a.

	

Symlwl 1.

	

This group consists of Classes 1, 11, and 12 ammu-
nition : metallic powders in ICC approved shipping containers ; and
chlorates, perchlorates, peroxides. nitrates, and other inorganic oxidiz-
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ins agents in sealed containers. While these materials are principally
fire hazards and fires in which they are involved may be fought, minor
explosions may be expected so that extreme caution must be exercised
in accordance with the following :

{1) SMAkL-ARMS AMMUNITION. Shipping Containers of small-
arms ammunition, especially when tracer arld incendiary rounds are
included will continue to burn fiercely even after the magazine has
been consurned, Personnel attempting to fight the fire after fire has
reached the ammunition itself must be shielded from light hat missiles
which may be expected to travel up to 200 Srards at a velocity of
approximately 200 feet per second . Sheet metal covered wooden
shields can be used and moved to various vantage points . When
practicable to use water spray, it will be found very effective in
extinguishing such fires,

(2)

	

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

(3)

	

CHEMICAL AMMUNITION . For fires involving chemical ammu-
nition containing blistering agents, all fire fighters will be protected
by masks 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 area downwind is less.

	

Fire fighters will be
protected with suitable masks.

	

In fires involving HC smoke mixture,
attempts should be made to remove and segregate the burning con-
tainers. When a relatively small amount of HC smoke mixture is
involved in a fire, it can be "drowned" with water. Water will also
serve to cool adjacent 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
fire will be ineffective and the material may explode . Fire fighters
should not eater magazines containing a high concentration of HC
smoke unless adequately protected by oxygen masks and supplied
with life lines.

1) .

	

Symbol 2.

	

This group consists of Class 3 ammunition and
explosives .

232



TM 9-1900

	

Far. 165

Care, Handling, and Preservofion

(1)

	

Personnel discovering such a fire should give the alarm and
attempt to put the fire out with the equipment on hand, provided the
fire is iti the incipient stage. The fire-fighting organization should
fight the fire if there is a possibility of extinguishing it .

	

If this does
not seem possible, the building should be abandoned and fire-fighting
efforts concentrated on preventing the spread of the fire, Limited
explosions may be expected from fire in these materials.

	

Personnel
should exercise glue precautions to prevent injury to themselves and
their equipment

c.

	

SvnAMl :I .

	

This group consists of Class 2 smokeless powder in
bulk shipping containers and Class 2 pyrotechnic material .

(1)

	

Unless the fire is of a minor nature and does not involve the
explosive itself, and there is a chance of controlling it, fire-fhting
should be confined to preventing the spread of the fire to other build
ings .

	

These mete6als burn with intense heat and personnel and fire-
fighting equipment should be adequately protected.

(2) PHOSPIRoxUB. In fires involving phosphorus, personnel en.
teting magazines with portable extinguishers will have life lines
attached in order to be able to find their way out through the heavy
smoke, It should be remembered that phosphorus will atop burning
only so long as it is under water, when exposed again to the air, it
ignites spontaneously.

(3)

	

PYROTEM4nics . When fire involves pyrotechnics and large
quantities of magnesium-type incendiaries, fire fighters should confine
efforts to protecting adjacent buildings and magazines. Water may
accelerate burning and cause explosions which may scatter burning
material. The use of carbon dioxide and carbon tetrachloride ex-
tinguishers on such fires will create poisonous gases. Small fires
involving 50 pounds or less of magnesium can be smothered with dry
inert material which is powdered or granular, such as hard coal, tar,
pitch, graphite (preferably coated to eliminate dust), rust-free cast
iron borings, soft coal . talc, salt, or $and_

	

Asbestos, 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 burning material so as
to cover it to a depth of one inch or more,

	

It should not be disturbed
until the magnesium has cooled except when the fire is on a floor of
flarrntnable material, in which case, after the fire is covered, a two-inch
layer of extinguishing powder should be put on the floor beside the
fire and the burning material raked onto the insulating layer and
resmothered.

d.

	

Symbol 4.

	

This group includes Classes 4, 5, 6, 7, 8, 9, and 10
ammunition and oxplasives.
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fighting ford Avrive, except that should a fire occur in a closed
Magazine, they will not attempt to enter the magazine .

c.

	

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.
cf.

	

Except under emergency conditions, guards protecting ammu-
nition and explosives, will not be artned with rifles,

	

Generally, shot
guns are recommended for guard purposes.

	

Many military explosives
are not initiated by low velocity projectiles, but any bullet striking
explosives may cause a serious fire and/or explosion.

	

Guards protect-
ing explosives or ammunition will be instructed regarding the danger
of firing in the direction of a magazine.

e.

	

Guards should he instructed to make a prompt report of the
following :

(1)

	

Any unusual occurrence in or near a magazine area.
(2)

	

Grass or forest fires in areas adjacent to the magazine area,
(3) Dangerous practices of personnel warkirig in magazines or

explosives areas, such as smoking, unauthorized use of fire equipment,
and tampering with ammunition or electrical equipment

(4)

	

Unlocked magazines doom and shutters, defective telephone
and electric wires, and openings in fences sutrounding the magazines.

767. (*h;NERAL.

section 11

STORAGE

a.

	

In these general precautions, the ward "magazine" is intended
to cover any space containing a supply of explosive material, and
includes such places as an above-ground magazine, earth-covered igloo-
type magazine, railroad car, the body of a motor truck, a temporary
shelter, or a stack.

h.

	

General storage regulations are contained in AR 700-10, Regu.
lations far ordnance establishments are contained in the Ordnance
Safety Manual (0,13, Farm No. 7224), and Ordnance Department
Safety Bulletins which supplement that manual, Regulations and
instructions in this section are for Zone of Interior Mass I, II and III
installations which store limited quantities of explosives and ammuni-
tion . Larger quantities should be stored in accordance with regula-
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tiotis prescribed for Class IV ;nstallations under the control of the
Chief of Ordnance. Regulations for overseas installations are con-
tained in FM 9.6, "Ammunition Supply", and FM 9-20, "'Ordnance
Ammunition Company, Ordnance Ammunition Battalion,"

1613, GF1;1hl(AL SoTORACL PRECAUTIONS .
Explosives and ammunition should be stored in buildings

designed. designated, and isolated for the specific purpose . Explo6ves
and ammunition will not he stored in buildings which are used for
other purposes such as basements or attics of barracks, company
supply rooms: or general storehouses, 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 floored with approved material arid may
not be heated by open fires or stoves.

l) . Ammunition should be stacked by lot number in stacks
arranged so (hat no obstacle is offered to free circulation of air beneath
and throughout the stack . When more than one lot is stored, all
items or containers of a lot should be stored together and the line of
separation between lots clearly indicated . Lots of ammunition should
never be mixed at random, The tops of ammunition stacks should
be below the level of the eaves to avoid the heated space directly
beneath the roof . The bottom layer should be raised off the floor
about two inches,

	

Dunnage should be level; if necessary, shims or
wedges, should be used .

	

Stacks should not be so high that ammunition
or its containers in the lower layers will be crushed or deformed .
Partly filled boxes should be fastened securely, marked, and kept on
the top of the pile .

e . Ruxes, cases, and other containers of ammunition should be
clean and dry before being stored . Ammunition containers should not
be opened in a magazine . They should not be stored after having
been opened unless they are securely closed . except that ammunition
and explosives in damaged containers in process of being repaired
nLay be stored overnight in magazines . When it is necessary to store
ammunition and explosives overnight 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 kepi loose in a magazine .
No empty container, excess dunnage, or tools should be permitted to
remain in a magazine . No oily rags, paint, turpentine, etc, will be
left in a magazine containing ammunition or explosivea,
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Improvised ammunition such as "Molotov Cocktails," hand
grenades of nitrnitarch, commercial fireworks intended to simulate
ammunition, and other nonstandard devices should be prepared in an
isolated ores or building free of loose explosives find waste paper or
other combustible material. All such work should be performed
under direct supervikon of competent experienced persons. The
quantity of explosives present should be the minimum necessary for
the operation, which should be carried out hi conformity with quan-
tity-dibtance and inhabited-building distance requirements for class
10 ammunition given in paragraph 172 . The number of persons per-
mitted at or near the operations should be kept to a minimum. When
a surplus of such material must be stored, under no circumstances
should it be stored in a magazine with other explosives or ammunition
because the items are generally of substandard construction and the
explosive content may be of sucb a nature ag to present a serious
hazard in storage and handling,

f. Inflammable liquids and ammunition should not be stored
together or close to each other, Ammunition sbould be separated by
the inhabited-building distance (par. 172) from handling or storage
of inflammable liquids to prevent fires originating in one area spread-
ing to another,
g.

	

Chemical ammunition will be stored separately, so placed that
each container may be inspected for leaks and may be'easily removed,
h . Ammunition assembled with tracer pyrotechnics, propelling

charges, and other ammunition iternrr, should be stored under the beat
cover available, preferably in a building providing protection against
dampness and having adequate ventilation, Tracer ammunition is
subject to rapid deterioration if damp end may ignite spontaneously.

i .

	

Truck motors should not be started while the magazine door
is open, However, a motortruck may Approach a magazine without
the necessity of closing the magazine doors provided the following
requirements are complied with;

(1)

	

The motor exhaust is equipped with an effective spark- and
flame-arresting device in the exhaust line,

(2) No exposed explosive material i& being transported or
handled .

(3 )

	

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

1(,9, OUTSIDE STOILA.GE .
a. Outside storage of explosives and ammunition is neither

desirable nor recommended, and must be resorted to only as an smer-
gency expedient. When such storage must be employed, bombs and
separate-loading shell will be given preference over packaged ammu-
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figure 153 - Igloo-type Magazine

nition,

	

In order that outside storage of explosives and ammunition
may be kepi to a minimum . full advantage must be taken of the cubic
capacity of alti magazines, within the limits prescribed by this manual,
Whets it becomes necessary to utilize outside storage within the con-
tinental United State, it shall be in accordance with the distance
requirements of paragraph 172,

h . Sites for outdoor storage will be carefully chosen to avoid
exposure to power lines. Ammunition should not be located adjacent
to reservoirs, underground water mains, electric cables, or sewer lines,
Outdoor storage should be located where there is good surface drain-
age. Outdoor storage shall confiarm to quantity-distance requirements
for aboveground magazines,

c .

	

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

d . Crated and packaged ammunition, smokeless powder, pyro-
technics, and balk high explosives should not be stored outdoors.
Efforts should be made to avoid the necessity for outdoor storage of
any type of ammunition .

4".

	

Care will he exercised in closing openings in loaded bombs and
other ammunition which have not been completely assembled . Tem-
porary plugs used as closures should be set down against suitable
washers so that dirt and moisture cannot enter,

f.

	

St is advisable to cover piles of bombs and shell with some type
of waterproof material to guard against direct exposure to the atmosY
phere, provided that adequate ventilation is assured.
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Figure IS4 - Standard Mogo2ine

ILA PO 89]79

g.

	

Frequent inspections shall be tinade to locale sagging piles and
to detect accumulation of trash between or under the stacks.

170. TEMPORARY STfll{ACE AND HOLDING YARDS.
a.

	

Tempurarv ntoragc yards.

	

In somk cases, it may be found
necessary to hold cars of ammunition for a period of snore then 24
hours but not exceeding 2 weeks.

	

The cars are considered as above-
ground magazines. Existing tracks maybe utilized provided quantity-
distances for shave-ground magazines are complied with. The cars
should be grouped so that each group is limited to 250,000 pounds of
high explosive, and so that groupe are sWarated from each other by
a minimum distance of $00 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 spotted between the groups .
h.

	

Holding yard. The cars an 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 abarricade 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 between groups
is $00 feet unbarricaded or 400 feet balTicaded.

171. MAGAZMES AND MAGAZINE AREA.
a.

	

Magazine areas.

	

It is essential that explosives and ammunition
be segregated in an area specifically set aside for their exclusive
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storage, Thiai area need not be large, but it is important that it be
segregated from barracks, hospitals, administration buildings, public
highways, inhabited buildings end railroad& Magazine areas should
be laid out with regard to access from more than one direction; roads
and tracks should be looped, Magazines should not be located over
important water mains or close enough to important power lines to
damage them in case of an explosion.

It.

	

Magazines . Magazines (figs. 153 and 154) should be designed,
constructed, and located with special attention to the class of mate-
tials to be stored therein and should comply with the following general
regtiirernents

(1)

	

Magazines should be constructed of materials which, in the
event of an explosion, will not form dangerous missiles or firebrands,
Magazines should not be located upon continuous rock strata because
of the possible transmission of shock wave to excessive distances.

('7)

	

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-covered igloos in
lieu of the more permanent type of construction (fig, 153), exposed
wooden portions of these temporary structures should be covered vrith
a fire-resistant material such as sheet rock, asbestos, 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 ventilators which
should be screened against sparks,

(4)

	

All doors should be made to fit tightly so as to seal against
sparks, dust, and dirt, and should be fire-resistant .

(5)

	

Magazines should be built on well-drained ground .
(6)

	

Magazines must be located so as to 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 ptmcribed for ordnance establishments are con-
tained in drawings prepared by the Ordnance Department .

c.

	

Newconstruction. The construction of new buildings or mag-
aaines 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. Layout plans for proposed magazine areas
and their location on a reservation must be approved by the Chief of
Ordnance.

El .

	

Arrangement of NUragazines .

	

In arranging the storage of haz-
ardous material 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) Smokeless powder or other materials which may become
hazardous if the buildings in which they are stored are damaged or
demolished, or which tray be ignited or exploded by burning or ex-
ploding missiles, should be stored at inhabited-building distances
from high-explosives and ammunition magazines .

(2)

	

Bulk high explosives or bombs should be stored so they will
be protected from missiles which may be thrown from ammunition
magazines as a result of explosions. This principle tequires that a
magazine in which bulk explosive is stored be at missile distance from
a magazine in which ammunition is stored,

(3)

	

In applying the principles set forth 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 material as will minimize the danger of fires or explosives
progressing from area to area (fig. 155) .

e .

	

Cure. and maintenance of magazineis.

	

Regular inspection will
be made of each magazine and magazine area to see if repairs are
needed, and to insure that the general safety regulations set forth in
this manual, particularly those which refer to the cleanliness of mag-
azines and elimination of fire hazards, are strictly observed.

(1)

	

To insure continuous and reliable protection, lightning 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 possible condition and
ventilators screened against sparks. There must be no unprotected
openings around the foundation and no cracks in the walls . Doors
must be tight and sparkproof .

(3)

	

Interiors of magazines must be clear. Paint, oil, gasoline,
waste, rags, and other such extraneous inflammable material should
not be left in magazines.
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(4)

	

Floors must be free of grit and such stains as those caused
by exuding 0iell or clynarnite,

	

Exudate from shell should tie removed
by scrubbing Mth hot water. Exudate or oily stain from dynamite
must be removed by s»:rubbing with hot water, acetone, or other
suitable solvents.

(5) The 50-foot firebreak must he kept free from inflammable
materials . Fire-fighting equipment such as water barrels and sand
hors must be kept full and heady for use .

(b) Maga2ities must be kept locked, except when opened for
neoessary operations or inspection .

(7)

	

When open, a magazine must 'be in the personal care of an
officer or other responsible person other than the nearest sentry,

(8)

	

Keys must be under the supervision of the individual respon-
sible for their,

(9)

	

When leaving the magazine, the person in charge of opera-
tions must make sure that all doors and rshutters are securely locked .

(10)

	

A magazine placard, "Storage and Core of Explosives," O.(,1 .
Form No, 5991, must be posted in every magazine, positioned so that
it will be conspicuouta to ell working personnel inside .

f . Hepairs to magozinr,4 . Magazines will be repaired under
direct supervision of a competent person who will deride whether or
not the contents of the magazines are to be removed while repairs are
made. Under normal conditions, rooht . lightning rods, ventilators,
&vre, etc., may be repaired, and minor repairs may be made to the
interior of the magazine without removing the contents. This does
not apply to magazines containinW bulk explosives, When magazines
are repaired, the general safety precautions get forth in this manual
will be camplie<l with .

	

In addition, the following especial .regulations
will be observed :

(1)

	

Work- will be done by careful, experienced workmen,

(2)

	

The floor in the vicinity of the worl; will be swept and any
stains scrubbed with hot wafer,

(3)

	

No work requiring soldering, melting of asphalt, or use of a
blowtorch will be done in a magazine containing explosives of ammu-
rsition,

(4)

	

No repairs will be made to the interior of a magazine con-
taining bulk explosives until all explosives have been removed and the
interior washed with water.

(5) All perso,ts should be searched for matches before being
allowed to enter any magazine.
17C111 0
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(1)

	

Every

effort

should be

made to prevent a fire from reaching

this

class of nrnateriRl, which is especially hazardous

.

	

If

a fire occ

urs
in

such a magazine when personnel are present, they should attempt

to put

the fire

out with

the equipment at hand

.

providing it hair 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 a magazine containing high explosives,

fire-fighting

forces will not immediately approach the fire

.

Unless

specific

information

is available

either from one who was present

when

the fire was discovered or from intimate knowledge

of the

con-

struction of the

building and location of the explosives indicating that

it

is safe to approach

the fire,

fire-fighting

forces

will

remain

a thou-

sand

feet

distant where

up to 50,000 pourer% of high explosives

are
involved, or proportionally

greater distance up to 2,040 feet for

100,000

pounds of high explosives, until explosions have

occurred,
indicating

the probable destruction of the explosives present, Fire-

fighting

forces and their equipment must not

be

exposed

to

unneces-

sary

risk where these materials are involved, Demolition or general

purpose

bomb, and antitank mines

are liable

to detonate en masse,

and

propelling charges

may

explode,

producing

heat that may blister

the

paint on buildings 504 feet away

.

	

Bulk

high explosives packed in

boxes

will usually

burn quietly, but

may detonate, Black powder,

photoflash

bombs, smokeless powder in hulk, and unpacked propelling

charges,

explode or flarh so quickly that there

is no

time to do any-

thing

to

save the

magazine involved,	

In

almost every

instance,

the

efforts of fire

fighters will be confined to preventing

fire from spread-
ing

to adjacent buildings or magazines

.

166,

GUARD PR(ffEC

.°l`YON .

a .

	

Magazines

and areas in which there are explosives and arnmu-

nition will b

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,	

Special precautions will
be

taken to guard areas which are not protected

by a suitable fence-

h.

	

Guards,

and others in charge

of explosives andammunition, will
be

thoroughly

instructed

in the hazards

due to fire and explosions

and

the

yafsty 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 to hold the fire under control until the fire-

s24
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(6)

	

All magazines vhould be carefully swrept after repairs have
been completed, alt tools Should be reniuved after repairs have been
cumpleteel .

(7)

	

The magerino will be inspected by competent authority after
repairs have been completed .

172. QUAN'iTTY-DISTANCE CLASSES AND TABLES.

a .

	

To reduce to a minimum the ha2ards and risks due to fire and
explosion, these regulations prescribe :

(1)

	

The distances which will be maintained between magazmes at
military establishments uncl public highways, public buildings, public
railways, and inl)obited buildings,

(2)

	

The rlirtances that will be maintained between magazines,

(3) The maximum quantity that will be permitted in any one
magazine,

h.

	

These precuvtiom not only protect po'rsons 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 quantity of military supplies
that may be lost in any one explosion .

(1)

	

In time of war, military requirements may make full com-
pliance with safety regulations especially difficult. Since the purpose
of the regulations ix to reduce to a minimum the losses of personoel
and military stores, and to maintain the full utility of military estab-
lishments, the compliance with explosives and ammunition regulations
is considered highly iinportant in w?.Ar time.

{2)

	

In time of pence, the quantity-dislaTtre tables set forth below
will be striotly complied with except when subject to reductions under
special conditions as iTIClicated below and iTn case of existing empldce-
Ment magazines et harbor-defense inslallations. Such harbor-defense
magazines m ¬jy be used for they storage of ammunition pertaining to
the armament of the emp]srement and not in exca&c of its war reserve
allowance . Magazines of emp1acemKTus from which the Urmarnelet
has been removed or has beCOTr3e obsolete may be used for the storage
of any class of ammunition and explosives . provided the quantity-
distance tables Hre complied with .

( .3) Buildings at military establishments where l-orsonnel are
regularly lomted will be placed at inhabited-building distances from
rnagariltiec except when the buildings are used for operations incident
to the magazine area,
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c,

	

The distances specified iri these tables offer protection against
structural damage and most missiles . Occasional missiles which
travel a mile or more are not considered because of their rarity,
especially when the amount of material involved in one explosion is
limited by keeping piles sfnall and spacing them so as to limit the
explosion to one pile,

	

It 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 be
involved in one explosion, The specified distances may be changed
under the. following special conditions :

(1)

	

In storage of classes 8, 9, and 10 items, when a rnaga2ine is
effectively barricaded or screened. from other buildings, magazines,
railway, and highway, the distances may be reduced one-half,

	

Effec-
tive screening can be obtained by utilizing natural features of the
ground or by an artificial barricade at least 4 feet from the magazine,
at least 3 feet thick at the top, at least high enough so that the Straight
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 public highway or public railway,
Artificial barricades should consist of earth or sand fill, with not more
than 15 percent of stones on ground, which should pass through 1-inch
openings.

(2) Magazines of standard earth-covered concrete-arch type
(igloo type) and emplacement magazines, are considered barricaded
on ell 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 interrnagazine distances, However, each magazine,
as a unit, must comply with the table distances for inhabited building,
public highway, and public railway.

(4)

	

Where the construction of the magazine is such as efectually
to stop the missiles resulting from an explosion in another magazine,
the distances between the two may be based upon the total explosives
material in ammunition components iii the latter magazine, considered
as class 9 instead of the digtance preveribed for the class stored .

	

Such
magazines are the standard earth-covered concrete-arch type (igloo
type) and emplacement magazines . The quantity to be considered
will be the total quantity to be stored in the magazine except where
specific cases are excepted in step (5), below .

(S)

	

SPECIAL. REQUIREMENTS FOR SPECIFIC CLASSES OF AMMUNI
TIOx_

	

When ammunition of Classes 6 and 7 are stored in igloo maga-
zines in accordance with Ordnance drawings, the aisle width is not
sufficient to preclude mass detonation . Therefore, quantity-distance
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Figurs 156 -Methed of Sfacking Shell in Above-ground
Mvgazlno Storage

requirements for Classes 6 end 7 when so stored including the max-
imum permitted in each magazine, shall be those prescribed for
Classes 9 and 10. 1n above-ground storage magazines, the quantity-
distance tables for ammunition andammunition components of Classes
6 and 7 are based on the assumption that on initiation mesa detona-
tions will not occur, end 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 above-ground magazines shall be spaced in stacks contain-
ing not over 5,040 pounds of explosives each, with stacks spaced at a
minimum of 2 feet apart_ Ammunition of Class 7 stored iii above-
ground magazines shall be placed in stacks containing not more than
15,000 pounds of explosives each and spaced in accoYdence with Ord
nance Drawing 19-4$-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
magazine will detonate en masse and that the quantity-distance re-
quirements, including the maximum permitted in each magazine,
shall be those prescribed for Classes 9 and 14.

d.

	

Definition"* Terms used in the following tables are defined
as follows :

(1) INHAxrTHD BuiLmxG, Any building or $tructure occupied
in whole or in part as a habitation for human beings, where people
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15 20 25 30 35 40 4045 50
NOSE TO NOSE OR BASE TO BASE, DISTANCES IN INCHES

EXAMPLE SHOWN- M 107 H E SHELL FOR 155-MM HOW. CONTAINS 15.151-13S. OF EXPLOSIVE PER SHELL .
STORING 80SHELL, 10 HIGH,OR 800 SHELLS IN ONE ROW IS EQUAL TO 800 X 15 .13,OR 12,104 LBS. OF
EXPLOSIVE. FROM THE CHART, 12,104 LBS IS EQUIVALENT TO A NOSE TO NOSE,OR BASE TO BASE,
DISTANCE OF 40.5 INCHES .
NOTE=THE DISTANCES BETWEEN PILES SHOWN BYTHIS CHART ARE INTENDED TO LIMIT EXPLOSIONS
TO ONE PILE .

	

-

RA PD 89396

Figure 138 - Quantity-Distance Chart for ,Above-ground Magazine
Storage of Separate-loading Projectiles
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are Accustomed to assemble, both within and outside 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 area, 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 inhabited buildings.

(2)

	

PUBLIC RAILWAY, Any steam, electric, or other railroad which
carries passengers for hire.

(3)

	

PUBLIC HIGIrwAy. Any street, alley, road, or navigable stream
open to the use of the general public,

(4)

	

NAVIGABLE STkEAm_

	

A body of water capable of extensive
navigation by tugs, barges, or larger vessels.

(S)

	

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

(b)

	

MAximum PERurrTED . The largest amount of explosives or
ammunition permitted to be stored in a magazine even if it is more
isolated than the tablets prescribe,

	

It is imperative that the loss of
military supplies be kept to an absolute minimum.

(7) STRUCTURAL )DAMAGE . The serious weakening or displace-
ment of foundations or brick or stone supporting WHIls or the breaking
of wooden main supporting members in outside or inside walls. No
readily reparable damage such as broken glass at- loosened plaster is
considered structural damage .

r.

	

Explosive conteut .

	

The explosive content of ammunition or
components 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 quantities shown in the following tables were com-
puted as follows :

(1)

	

SMOKELESS PowurR . The quantities in pounds are the net
weights of the powder in the boxes or in the propelling charges.

(2)

	

PYROTECHNICS.

	

The quantities are based on the net weight
of the illuminant or explosive composition.

(3)

	

S$PARATE-LOADING AND UNFIXED SHE" AND WMBs. The
quantities ate computed by taking the net weight Of explosive in the
charge of one shell and multiplying by the number of shell or bombs
in the magazine,
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(4)

	

FIXED AMMUNTMN. The quantity is the net weight of the

high-explosive charge in the shell multiplied by the number of rounds,

The smokeless powder propelling charge is so much less hazardous
that it is not included in the computation for this class of ammunition.

(S)

	

RocxEY'S, Thequantity to be considered for quantity-distance
purposes is the weight of the high explosive 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 rnotors refer
to subparagraph 1 (4) .

f. Classes of explosives and utnruunition. The grouping of
explosives and ammunition into classes listed below does not imply
that the items in a particular class are to be stored together but means
merely that the hazards involved are similar for all items in the same
class. The items which may be stored together on one magazine are
set forth in the Combination Storage Chart, paragraph 173, The
maximum amount of explosives permitted in any location is the tog
limit for the distance specified. However, the quantity may be exces-
sive for any particular case under conditions 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 as to constitute the smallest
personnel exposure to any one explosion hazard . When military
explosives an6 ammunition are packed in accordance with the provi-
sions of War Department dtawings and specifications, they may be
grouped, according to the degree of hazard involved, into the following
classes :

(1)

	

CLASS 1 . Small-arm ammunition including 20-mm, except HE
endRE-1 rounds; arrecharucal time fuzes without boosters; AT practice
grenade; Engineer Corps combination, pull, pressure, and release firing
devices; thermii; rrritwr's sofoty fuse ; fuss lr,4hters M1 and M2, This
class is principally a fire hazard, No quantity limit is placed on storage
of materials i,n this class_

(f)

	

CLAss 2, Sinkle-.base mulfiperforaied stnokeleas powder oi
web thickness greater than 0.019 inch; chemical &rnmuniiion corrtairi.
irrg phosphorus (except completa rounds); thermite and similar bton-
ing compositions; illuminating, flare, or $ignal compositions which
have been consolidated in the final press operations ao that no ex-
plosive material is expowd ; d0-mm and 81-mm mortar illuminating
shell.

	

These materials may become unsafe under extreme conditions
of moisture, high temperature, or age.

	

They burn with intense heat,
but usually do not form dangerous missiles or generate pressures
which will cause serious structural damage to adjacent magazines.
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Smakolea+ powder in t :anfainsra (irt bozos, powder cans, carttidigo storage
canes, etc .}: pyrofe4hnica (foomoto')t cheadc$0 eatnwrdllan containind
phoaphUrus (except complete rounds) : or 60-mm arw 81-nun mortar
illnmirmting chef (foorriOle')

QUANTITY' IPQVMPS1

Urer

CLASS 3. QUANTITY-DISTANCE TABLE

Care, Handlirfj, and Pres>arvafian

Srnakeles4 powder in bulk (xw in confainvs)

(r:) Total Quantity of 1)yroterhnle. or pyrot"hnlc rootcriala at
Mot exeeed 50,000 pounds and roast mat axeeed 200,Wo pounds .

'Pur :tonnes in staodyrd klw mage= :nee, proscdbed distanc*p snay
-Crpt � Ne dc.x 4141,

MINIMUM UNDARRIGA0l0 DISrANk1 IN FLIT FROM NIARESTu

1rf08plllne

50
75
100
12$
145
155
165
175.
1 .85
190
195
200
250
300
350
400

50
7S
100
125
145
155
16S
175
185
190
191
200
250
300

=Fur ptornve of Clam 3 pymlwhoics marl pyrotechnic materials, thg (allowing iigufs apply
under the cmditlgna Riven_

(al Iflurofaatinrr, afire or nKuol C-Pasitiont Which have been owtsalidMed in tba Snal
yres". fpemti0ns and err an r1Gwd that na r " fylaaive material is ex"ed, and mUffury pyro-
technics, Myr*pt CIass 9 nhnterW, that have boon baxad and are ready for ;MvmentX may
4tored at one-half of the Ctasa 2 distaaoaa,

fb)

	

In quantWes from 100 to 500 wmdu, inltahltwi building, pUklic railway, end public
highway dlatancea ar e 50 feet; mogusiac dialpne+e is 35 feet .

any ona loco" should

ba bplved from all sides
ah(eximum quantity rannitted of any 'wse lneatIML (except pyrotechoirs arks pyrotecbnie

rklatedalp 1
'Wluo rrpfessary, 60-mm and B1-MAt mortar 1111Mtinotiog hrtee11 may be stored Mth Clasp 4

Items,

100 1,060 100 100 100
1,000 5,000 150 150 150
5,000 10,000 200 200 200
10,000 20,000 X50 250 230
2o,0ao 30,000 285 255 285
30,000 40,000 310 310 310
40,000 50,400 ;530 330 330
50,000 60,000 34S 395 345
60,600 70.000 3150 340 360
70 .000 86,000 3'75 375 37$
1'0,000 90,000 390 390 390
90,000 100,000 400 40f) 400

100,000 200,000 500 500 500
300,000 300,00 00 600 600 1500

Inhabired
suIldiaS

Nblir
R.Ilw0T

Public
IIIghway

1 75 75 75
1 115 115 115

150 150 150
190 140 190
215 21$ 21$
235 235 235
250 250 150
360 3 fi0 230
270 210 70
2130 180 280
'195 295 295
300 300 :300
375 375 375
450 450 450
525 x25 525
600 600 (ro0

100 1,000
1,000 5,U00
5,000 10,000
10,000 20 .000
20,U00 sa,000
30,001) 40,(100
40,OOa 50,006
50,u4o 64,000
60,OOQ 1U .000
70,000 50,000
0,M0 90,000
90,()00 100,000
100,000 200,000
m0,4ao 3oa,000
300,Ooo 400,000
400,000 500,000;
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(3)

	

CLAss 3. All loaded fuses except fuzes confairung HE 1oadtad
boosta's; AT practice mines containng a smoke charge; and artillery

primers, These usually explode progressively, not more than a box
or two at a time. Pressures which will cause structural damage to
adjacent magazines usually are not generated.

	

Missiles are small atid
light, and usually fall within 100 yards.

'Bor rtorage iri 94ondard
excspt the duve 9aA-

ialao nbapZl .nna, prescribrd digtancer may be fXalvCd from ell old-)a

rMaxiwPm quantity vnfraletGd at ooy vow location .

(4)

	

CLASS 4.

	

When packed in accordance with ordnance draw-
ings and specifications ; Fixed and sernifixed artilleey ammurritron in-
cluding 20-mm HE-1 (complete rounds), with all types cd proje<tifes
except pentolite-loaded shelf; light mortar Ammunition (81-mm end
smaller); grenades, including practice grenade Mk 2; antiperwrurel
mire M2; blank ammlmitiorr far canmri; rocket ammunition assem-
bled in complete rounds, except those with HE-loaded heads but in-
cluding 4.3-inch TNT-loaded rocket T22, and Locket motors (see foot-
noie; ; , Class 4 Quantity-Distance Table, Items in this class usually
explode progressively, only a few boxes at a time, and many explo-
sions. of individual rounds are of low order. Pressures which will
cause structural damage to adjacent magazines usually are not gener-
ated. Most missiles will fall within 200 yards. This class includes
all fixed and semifixed chemical shell (complete rounds) for artillery
except that iquentity limitation does not apply.

	

It also includes 76-trim
and 3-inch illuminating projectile, complete rounds.

	

Although 60-mm
and 81-mm mortar illuminating iihe11 are Class ? items, they ntay be
starred with Class 4 items when necessary,

(5) CLAs5 S, Separaio-loading shell, loaded with explosive D,
and all calibers of shelf not assembled to or packed with cartridge
cases. These usually explode, one shell at a time end, in nearly all
cases, with law order. The missiles are limited as to number and
range, and most of them fall within 400 - yards.

(6) Cuss 6. Fuzes containing HE-loaded boosters, adapter-
boasters, packed separately in booreB.

	

These items usually explode
progressively by stack&

	

Structural damage caused by the pressures
is usually limited to adjacent magazines.

	

Missiles are light and usu-
ally fall within 200 yards.

TM 9-1900

CLASS 3. QUANTITY-DISTANCE TABLE
0UANTITYIPOU"0S0FRXPl9SIYF1 MINIMUM YN_OARRICAQFD OISTAHCI IN FEET FR*M NEAREST

Nw OV"r -I
so

Iaha6ltcd
buildin5

400

Prhllr
RoilwaY

400

pr611X
HIyhWQY

400

Magpaha

60

200 400 400 400 1410

1,000 400 400 400 180

10,000° 400 400 400 3(10
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CIIANTITY 4F0UHas9F(:XPLOSIVEI

CLASS _4, QUANTITY-DISTANCE TABLE
.

'For Stof6m in starrdtntl i¢lw magaslAes . prescribt�t distortecz may be halved from all aid"
except the dcor end.
O1&ximX quantity txrmitted at Am?. care loeatlpn,
TiAm 1 rocketp with nsMDra aisviubLed to loprdtd ur un1Xdyd heady, should not be stored Its

obvve-rrmund mogazmes located 1.1 Iem than t1fq 1uLLowing rolgalle distonrop from the Iietad
J xatiOns=

XLOCATION

	

_ALNIMUM MISVILEDISTAD(CE

Nhabited Haildinq

	

Maurnura flight range of foeket or 4,310 feet, whichever 1a lose

Public Railway

	

60% of mouimum Bight rdhle of rocket ar 2,590 fXt r which-
over is lea

Puhur. I-jlghway

	

30% Xf maximum ALlIa Tangs of T ol.et ar 1,300 feet, w]rLeb-
eve is lam

CLASS 3. QUANTITY-DISTANCE TABLE

Mat Over

	

Irt6ablted
Ialldlag

1,009

	

1 1,200

25,1m

	

1 .200

650,044X

	

1,209

'MO:LM" 4Uantity pgFM,ttad at any ou$ lucuiian .

MIMIOMUM UN&ARkjCADjO DIiTANCE IN 1:11T FROM

Tablic
Rallwny

1,200

1 .700

1,200

`Por Motage in atanderd igloo magarlrwa, prcacribW
rmcept the door end-

'Almomum quantity permitted at =y arw lotatian

20

Pvblh
Xlyhwoy
1,200
1,200
1,200

HEAMT'

Jdayoalna

100
200
300

'For st"'Fge in standard !t1uv moparirwa, prenvibed diafa(wX may be holvod tram all pld9b
except the dom " nsd,

>.StP}wtt items of t6b class mo WOW In OMMAV i&LOO mogae4aen, the quantity-di4amm re-
quLrcaents of CLeea 4, bulls Xpl[aives, will worn, ert"pt that no distannta leas than ano-half
th$ diatnum proscribed in 111116 table fro Clare 5 itesmt sire antborlstd . 'nu g4onthy of
azpivove mralerW Airm in poraMph 171 r 15) smty be sited when in IIbovrgrnnnd mogailtaa
if the material le stetted and adgxcaoted Iti ntzardanca with Ordnanug drwwingi

diatmcsp tttny be belvbd Ira® all aidaq

OILLNTITY fp"NDs OF
EXPLOSIVEI
Mat Ovef

MINAMUIA Utt6"l1tAGED OtITAXCF

Iglratriled Public
dwi IdIng lellvra

X
IN filiT

NI
Xabllr

6'tta
r
FROM NEAIEST4a

+Aaoaxflw

S4 1,240 1,209 I 1,200 I 60

549 1,200 1,290 1,204 140
1,OiI0 1,100 ),zoo 1,2uu 180

S9,OG9 1,'.09 1,300 1,200 225
500,94G' 1,2VO 1,200 I,204 300

CLASS 6. QUANTITY-DISTAN CE TABLE
OUAKTITY' [FOUNDS OF EXPLOSIVE

Not Over

50

MINIMVM

Ihlrahi
gWlldln

Xd

240

UH&AAMCADED

laLlvvre

140

DSITANGE IH FIET
PobllcXetrllc Y

HI hwsr

70

FROM NEAREfTs

64

200 240 140 70 1¢0
5,090 1,34)0 900 450 240

104,004 1,50o 90 e 450 300



Par. 172

	

TM 9-1900

(7)

	

CLASS 7. Separate-loading HE sflell of all calibers, ezc&pt

shall loaded with exptosive D.

	

All in a magazine may explode but

the explosion may be limited to om pile by arranging the material

in accordance with instructions far piling separate-loading shell given

in paragraph 172 c (5) . Structural damage usually is limited to

adjacent buildings. Most missiles will fall within 500 yards.

QLANTITYUFbUNDSOFFxPI6L 1+VEI E4INIJAUM yNlAR RICADEQ DLITANC F I N FRlT FROM

fbllr I P"hllc
Railway 1110-Y

J,Sayazine

1,840 I 1 .800

.I

20t1
1,1100 1,500 300

No O~

25,000
500,000 ,

I>j1JTlon items Of tbis CLMA Fro stared id mnrsetC W,10 avaguziae3, thi quantity-diirtaawc re-

quimhwniq of CLaw'9, buLlt ew10al"N_ Wi1L Cavern, cxecgt that uo disioncea Lasr tbaa osWhpit

the diataXC* pra=iibed i0 Skis table far Clan 7 items at,e outhoriazd .

	

The quantity comuderad
WLL1 be in acc*rdancr svlds parogroph 132 11

	

CS ), when dtaelced dud praperU

	

eeIVOltated in
s,bove-arauod rrXs-

-For .wrap in staadatd igloo ,natAO� an, pmsdlkPed dismXea may be halved trcm all sided
e"apc the dL4" gad.

°Moximurd quantity prrlldtted at any u04 1Xtion. WI'*" nmanziaee A-Lth max1mum capaci,

tias svbawatialiy Jeer than Wa gvaotitp ore in use aQ to be iawtaUed, reduced diatnmm may he

obtairaud from the 0Irrce ni the Croiei Ot Ordrwnce .

(8) CLAss B. Primer pomusaion elentettts, delonaior&, primel'-
detonatora totr borkba, delonahng olorrienis, and blasting ceps, packed
in accordance with ordnance drawinAs,

	

All the. contents pf a maga
sine may explode at one time.

	

However, as the total amount of ex-
plosives is small and not closely confined, structural damage usually
is limited to adjacent magazines.

	

Light missiles of very limited range
are formed.

CLASS S. QUANTITY-DISTANCE TABLS

	

_
OUMTITYWCWNOSOFEXPLOSIVIII IMINIMYM WVLAIe2I"Eb DISTANCE IN FEET FIOM NEARkSTI

NorOVN

Care, Handling, and Presetvation

CLASS T . QUANTITY-DISTANCE TAME

In6abll.d
Building

1.B00

l,sou

Inl,ab'Ied PXbli< XX--Pwablit
Iulldlng

	

2 ILvray

	

iWplnvar .

'Afe:imamm quantity permitted at soy one 10CECU0 .

244

NMAA!]T;

Magozi,r"

1Fa# etoeaga in ztoadurd Igloo magatslnea, prescribed distartoes may be balvnd from alL sides
eXapt the dawn ord . Distan0d for abovrgfOUA(l magazines may be radueed one-bell by rue
Of barricades .

FFar goentitiet loss than 2,000 pounds or vol)Lwive, distance 0wo Ip the table for CLeau 9
and Curs 10 enlotdvas may be ItRad-

2 1 000 1 980 590 300 3011

$,004 1,209 720 360 300

10,000 1,500 900 450 300

15,000 1,610 970 440 300

2o.oaol 1,140 1,040 510 300
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CLAss 9.

	

Bulk prirn4ng, initiating, and high explosives; flash-
light powder; photoffash compasifion; demolition blocks- `prifnacord"
detonating cord; spotting charges: black powder; dynamite; Mk3-

offensive hated grenades; too,,* pyrotechnic materials before
finaf consolidation, except Marmate and other slow bumir7g incendiary
compound% (footmte` Class 9 Quantity-Distance Table) ; EC blank
fire powder oantaining less then 30 percent water; gtdckmatch;
double-base smokeless po}vcier, and single-base smokeless powder with
Fveb thickness less than 0,019 inch .

	

Explosives in this group include
lead azide, mercury fulminate, PETN. pentohte, 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 2,5(10 pounds of lead azide, mercury fulminate, or PETN
are to be stored in a single magazine, speciRl permission must be ob-
tained from the office of the Chief of Ordnance, In a fire, black
powder burns with explosive rapidity ; high explosives may burn or
explode depending upon the material, quantity, and degree of confine-
ment,

(l0) CLASS 10. Demolition, fragmentation, -and phatoffash
bombs; bombs loaded with Comp. B andtrifonal; banialore torpedoes;
torpedo warheads: HE atttkank mines; antipersonnel mines M3;
HE-loaded AT grarladm HE 4.2-inch mortar shell; Livens HE shell
btrrsfers for chemical shell or ,bombs; auxiliary boosters; HE mortar
an7awnition (1drger than 81-mm) ; HE rocket shell with or without
motors assembled thereto, except 4,3-inch TNT-loaded rocket T22,
and fixes! and semifzed artillery amrnuryition containing penfolite,
assembled as complete rouadW (footnote', Clawes 9 and 10 Quantiiy-
Dietance Table) . All the contents of a magazine may explode at one
time. If this happens, structural damage caused by the pressure
genenited is not likely to occur at the distance given in the table.
Most missiles will fall well within these distances. When fragmeota-
tion bombs are concerned, distances specified in Classes 9 and 10
table will not be less than the distances as stated in the Class 4 Qunn-
tity-Distance 'Fable, but may be one-half ttte distance as stated in the
Ctass 4 table when stored in concrete igloo magazines, except from
the door end.

(11)

	

CLASS 11 .

	

Chemical armmunition except oompfeie rounds
and that containing¢ white phosphorus.

	

Chemical shell, bombs, and
grenades stored and issued by the Ordnance Department are not
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14
25
SO
100
2 017
300
400
Soo
600
900
S00
900

1,000
1,500
2,000
3,000
4,000
5,000
6,000
7,001)
8 .000
9,000

f 0,000
15,000
20,001)
25000
30,000
35,)01)
40,000
45,000
50,000
55,000
b0,000
65,000
70,000
75,1)00
80,000
85,000
90,000
93,000

100,000
125,000
150,000
175,000
200,000
225,000

CLASSES 9 AND 10. QUANTITY-DISTANCE 7ABLE

9YANTIlriiPOUNGSflFE1SPLOSIVfi MINIMUM IJNRARRIC-hEO DISTANCE IN FIET FWht MEA IES T""" t

4rrr

	

?lot Owr

	

L

	

ehitad

	

Arhlk
Rvlldlr,s hallway

10 145
25 1145
50 lay

100 240
200 390
300 520
400 640
500 720
600 800
700 1160
800 920
900 980

1,000

	

I 1,020
1,500 1,120
2,000 1,100
3,000 1,320
4 rO00 1,420
5,000 1,500
6,000 1,560
7,000 1,610
8.000

	

I 1,660
9,000 1,700
10,004) 1,740
15,000

	

I 1,890
20,000 2,040
25,ODO 2,180
30,OOQ ,320
35,000 12,450
40,000 2,$70
45,000

2

2 164)
50,000 2,810
55,000 2,920
60,000 3,030
65,000 3,130
99,000 3,220
95,000 :5,310
80,000 13,390
85,000 3,460
9a,a0o 3,520

a6lnstMUm permitted dt pay ooe locstbn,
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40
9'0
90
140
0a
310
3110
430
480
520
550
590
610
670
72G
;91)
$$0
901)
940
970

1,000
1,020
1,040
1 .130
1,2 uo
1,310
1,390
1,470
1,540
1 'fs10
1,680
1,750
1,820
1,880
1,930
1,990
2,040
2,080
2,120
2,150
2,180
2,250
2,320
:,3190
2 .450
2,520
1,590

fhlic
highway

45
4S
45
70

l 110
154
140
220
240
260
280
300
310
330
30
390
420
450
470
4A0
500
510
520
S6Q
600
650
690
731)
770
aoo
840
880
910
940
970

1,000
1,020
1,040
1,060
1,080
1,090
1,124
1,160
1,190
1,2:1
1.260

._L1300

Megeelne

60
60
rH)
RO

11)0
120
130
140
150
158
lib-5
170
lau
210
130
260
2 s0
300
300
so0
Soa
300
300
300
300
300
300
;00
300
300
300
400
400
400
40D
400
41)0
400
400
400
400
Soo
800
Ban
So0
BOG
800

,Foe storcip of Clams 4 and 10 pyratechniX or pyratecltalr. materials, Iho total quantity id
haaerdoUj mstarial et #dy 4oa location ehokdd not exceed 50,00 paunds end'mun not etcM?4
200,000 MvodX

2F9r storage )d standard isloo mogedom, presrrLWd dirtaoaes nuy be halved from all Bides
e*capt the 6OOr End. Distsama In sbove.graund m&Raeiots may bo radaeed to 47�Xhaftf by use
of barricaded .

of racketswXith motors waem1Aad to shell not AILed with hish 6x00sive sera stared is above_
ehrUnd mosa:tmd, the nh&R&An,.M should be MPeratad from each Other by CLam 4 dintar'4w .
TNT.Ioaded rockets with loaded motors aadwbLad to dtell era dosigneted C]sas 10 scomwA "

95,000
100,wo

3,580
a rs3a

125,000 3,750
150,000 3,870
17$400 3,989
200,000 4,000
225,000 4.200
2sa,oo0'a 4,310
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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 Char(, paragraph 173.

(12) CLAS$$ 12 . Explosives sfich as ammonium riitrale, DNT,
and wot nifroceffulose, These materials are insensitive and can be
detonated only by very strong initiation_ When stored in an explo-
yiues area where there is a possibility that explosives may be projected
into them . they will be stored in accordance with the reguliations for
Class 9 explosives, WLen stored in an area of fire hazards only and
separated by inhabited-building distances from areas containing ea-
pluoives or ammunition, these materials may be stored in accordance
with the regulations for smokeless powder (see Class ? Quantity-
Distance Table) .
g. Qunntity-tlitXtnnce Ialrle for hillside nirlgaszines. 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 its such manner
that the level of the separating material does not fall below the lisle
joining the highest points reached by explosives stored within adjacent
magazines.

LOCATION

Inhabited Building .

Public Railway

PubLlc Highway

toa_ 'rha 14ttle &stance is the tablr h61ow A"Ld be oh.¢r.ad for x11 rorkrts with tpadpd
motors attached to Joadod Ot Unloaded shell whoa ;tor9d In shove-grvued M9lerioe.

MINIMUM JMISSME DMTANCIE

1.taxhnunt flight range of FWhsl oe 4,3IO fret, wldchtvor it lest

d4 4,% of maxunum flight ra� ra a rocket OF 2,540 fast, which.
ever is Lsmt

30% of maximmM Mtlht range of rodeo of t,3oo feet, whleb-
svaf i t land

1 1for rbwage of fared and mmdrgad ar;JILefy ammunition gpgtalqine vmmUto-. Clan 9 and 18
yvaotity-dlatafw.t *PptY wMept that distanaaa Jog* than those opplIcobta 10 Cimm 4 anonvoi"
t,4ri arr sot authocircd.

247

OUANTIT f Of MI" 106SIVES

(In J."Mds uR tol I
20,000

R11rANCE
IIh f..ll

l00
30,(300 110

4o,(30a 120
50.000 130
K000 135
70,000 140
80,000 145
90,000 150
100,000 155
125,440 165
130,000 175
175,000 V95
200,000 190
25(),000 200
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h .

	

Intruptant quantity-dieittucr, t.®hle,
QUANIITYXXL1N

SFFARATE b1iIMNO 09 WITHIN
$URSTAMIAt oiVLDING WALLS

jim POYIIm

248

MIN1MUM UN6AER(CADED
DISTAFKR OETWEEN

[IN Flirt

750

1,090

1,500

2,000

3,000

4 .000

1,OU0

1,500

J,000
3,000

4,000

S,00o

1R0

210

230

260
a 1io

:X0u

5,000 15,00a a2q

6,900 7,000 340

7,000 8.040 360

8,000 9,000 380

4,000 10,000 4011

10,000 12,SOO 470

12,509 15,ooo 450

15,000 17,500 4713

17,500 30,000 490

20,000 25,OOo 530

X$,Ooo . 30,000 560

30,000 '35,000 s90

35,1100 40,000 620

40,009 45.000 ' 640
45,V011 50,000 660
50,000 55,000 680
55,000 50,0oo 700

60,0ou 65,000 720

65,000 70,000 740

70,U0 35,000 770
15,0(10 80_006 780
W),000 85,000 790
(IS,000 911,0" 800
40,000 95,000 $24)
95,000 100,000 R20

100,000 12S,000 900
125,090 150,000 950
150.04(1 175,000 1,000

110s,nO0 200,000 1,050
20(1,000 225,0" 1,300
225,000 290,0130 _, 1,150

IADrAas to WRh explooLwia or iteroe bodeei with high cxpLcvirm

D.w Nvl L"1=ar

10

10 X5

25 50 60

50 100 80

t Do 200 100

209 300 120

300 400 130

400 Saa 140

500 1050 160
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173. CONiRINATIOX (I41IXEO) STORAGE OF AM14R.'11'1TIOlti
AND EXPLOSIVES AT POSTS, CAMPS, AND STATIONS,

a.

	

The following table and chart show the ammunition and explo
sives which may be stored together at posts, camps, and stations .

	

All
items in a group may be stored together. Where an "X° appears at
the intersection of a horizontal row and a vertical column all items
in the two groups may be stored together .

	

Where an "C+" appears at
the intersections of '3a horizontal row and a vertical column all items
iii those tvw groups may be stored together if the total explosives
content of the items of the two groups stored together in one rnsga-
zine or revetment does not exceed 1000 pounds,

h .

	

Mixed storage as permitted by this table and chart does not
authorize violation of the quantity-distance tables for the storage of
ammunition and explosives at posts, camps, arid stations.

	

Where two
or more quantity-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 the most 'hazardous class
of material stored therein.

e .

	

Group-m .

	

Ammunition and explosives are classified into groups
as follows and shown in the Combination Storage Chart below ;

I . CARTRIpGES I+OR SMALL ARW AND OTHER SIMILAR CAR.
TRIDG>~S EXCEPT THOSE WITH EXPL09IY$ BULLETS : Included
are ball, tracer, armor-piercing, incendiary, armor-piercing-
ixicendiary, blank, frangible, gallery praCtiae, guard, high-
pressure test . and subcaliber cartridges, calibers .22 to .60
inclusive; 20-mm cartridges, armor-piercing, hall, and prac-
tice ; shotgun cartridges ; grenade propelling cartridges, trench
and field mortars ignition cartridges, blank cartridges for
miniature bombs, and cartridges far bomb cluster adapters,
when stored separately from the complete Tounds of which
they are components, and cartridges packed with grenade-
projection adapters.

11. MILPTARY PYRoTECHN[Cs :

	

Included are all types of aircraft
and grauxid signals, flares, and lights .

III, SMOKE AMAIUNI'rioN EXCRPT THAT LOADED WITH WP :

	

In-
cluded are all fixed, semifixed, and separate-loading shell,
mortar shell, grenades, rockets, bombe, -smoke pots, and
drums, and containers filled with HC. FS, FM, and colored
smoke mixtures .

IV, INCENb[ARY AMMUNITION ,

	

Included are bombs, grenades,
and rockets .

Xseial n - 48 - 16

	

249
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V, WP AMMUNITION :

	

Included are fixed, semifixed, and sepa-
rate-loading shell, mortar shell, grenades, rockets, and bombs,
loaded with white phosphorus.

CHEMICAL AMMUNITION :

	

Included are fixed, semifixed, and
separate-loading shell, mortar shell, grenades, rackets, and
bombs, loaded with H, L, CG, PS, CNS, CN13, AC, CC, A-1,
A-2, C1i, E-1, P-1, CN, Citi1-DM, DM, NC, and Cl chemical
compositions.

VII. SEPARATE-LOADING PROPELLING CHARGES AND BULK PROPEL-
LENT POWDER$; Included are propelling charges for calibers
4.5-inch to 1G-inch inclusive. bulk propellent powders of all
classes, mortar increments, and other propelling charges, when
packed separately frorn the complete rounds roc complete
charges of which they are a component.

VIII . FUZES, PRINTERS, BOOSTERS, AND BURSTERS' Included are
adapters, adapter-boosters, fuzes (all types), primers, pri=er.
detonators, detonators, blasting caps, percussion caps, de-
strtictors, and bursters

IX. FIXED AND 5EMIFIXED AMMUNITION, EXCEPT SMOKE, INCEN-
DIARY, WP, AND CHEMICAL ; Included are high-explosive,
high-explasiv"ntitank, shot, armor-piercing, practice, canis
ter, shrapnel, and illuminating ammunition for- calibeTs
37-min to 120-mm; high-explosive, incendiary, and high-
explosive-incendiary, 20-rnm ammunition; all cartridges lot
40-mm :and 57-mm guns, and cartridges for small arms vrith
explosive bullets

31: . MORTAR AMMUNITION UP TO AND INCLUDING 81-MM (3-
INCH) AND HAND AND RIFLE GRI3NADES EXCEPT SMOKE, IN-
ctrNbIARY, WP, AND CHEMICAL :

	

Included are high-explosive,
illuminating, and practice ammunition ; antitank, offensive,
fragmentation, and practice hand and rifle grenades ; and
grenade kits.

Xt . ROCKET-S, EXCEPr 5MOItH, INCEt1D1ARY, Wp, AND CHEMipAJ�
Included are high-explosive, high-exptasive-Witank, illumi-
nating, target, and practice rockets; motors and all loaded
components for rockets.

XII, LAND MINES, FRAGMENTATION BOMaB (FUZED), AND MORTAR
SHELL 105-MM AND LARGER, EXCEPT WOKE, INCENDIARY,
WP, AND CHEMICAL :

	

Included are antitank, antipersonnel,
and practice mines (with fuzes) ; fragmentation bombs
(fused) ; bomb clusters, high-explosive and practice; and high_
explosive and practice mortar shell.

XIIL ,SEPARATE-LOADING PRO,lECTILF$, EXCEPT WI?, 9140118 AND
CHEMICAL : Included are high-explosive, armor-piercing,

25T
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deck-piercing, and illurninatirng shell, and shrapnel for cal-
ibers 4.5-inch to 16-inch, inclusive .

XIV . BorvirlS, DLPTH CHARGES, AERIAL MINES AND AERIAL TOR-
PEDOES EXCEPT SMOKE, INCENDIARY, WP, AND CHEMICAL : In-
cluded are demolition, general purpose, armor-piercing, serni
arrnor-piercing, high capacity, light case, and leaflet bombs ;
depth charges ; aerial mines ; and aerial torpedoes.

XV. DEMOLI'I'tON MATERIALS AND HULK RXPLOSIV'ZS : Included
are bulk TNT, bulk explosive "D," plastic explosives, demoli-
tion blocks, nitrostarch, cratering explosives, bangelore tor
pedoes, shaped charges, snake charges, primacord and cor-
deau detonant_

XVI. DYNAMITE, ALI, TYPES,

XVIL BLANK A14MUNITION FOR CANNON, SP01"rING CHARGES,
SMOKE PUFF CYIARGES, HULK SLACK POWIDER. 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 simulated gre-
nades, dago bombs, firecrackers, etc .

XV111. PH010FLASH BOMBS AND PHOTOFLASH POWDE&

174, STORAGE or SPECIFIC TYPES.
a .

	

Black powder .

	

Black powder in bulk. saluting, practice-bomb,
and smoke-puff charges should be stored in dry and, if practicable,
bulletproof magazines.

	

Black powder will never be handled or stored
in a barracks, general supply room, inhabited building, or any build-
ing heated by stoves or open fires,

	

In a 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-
moval of spilled grains. The floor of the building in which such
operations as repacking of black powder is performed should be cov-
ered with a tarpaulin or canvas . Slack powder does not deteriorate
in storage if kept dry.

	

Containers of saluting, practice, and Smoke-
puff charges are stored with tops up. Containers of black powder
should be carefully examined at the time of receipt for weak spots
and holes, with special attention to examination for small holes, such
as ttiail punctures, which are not immediately evident . Damaged con-
tainers are not repaired ; their contents are transferred to serviceable
drums. Condensed moisture may rust the container or corrode the
cap, When containers are painted, caps replaced, or contents trans-
ferred, the fQllowing conditions must prevail ;

(1)

	

The work will be done at least 140 feet from any tnegarine
containing explosives jZr ammunition .
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Averog . 3rarogg Temperolvre

	

InWval ILfvr"a Turnings

Below 30 1 F .

	

. . . . . . . . . . . . . Do not turn
30 to 6q` F . . . . . . . . . . . . . . . . . . Six weeks
64 to 75" F . . .

	

.

	

.

	

. . . . .

	

One month
Over 75' F . . . . . . . . . . . . . . . . . . . . Two weeks

153

(2)

	

If any powder is spilled, work will stop until the spiltsge i3

carefully taken up and the spat washed with water. The powder
taken up will be destroyed by dumping in water,

(3)

	

If tools 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 instructions issued for
this purpose by the Chief of Ordnance .

(4)

	

The quantity of powder in the vicinity of operations will be
kept to a minhinum .

(S) Special care will be observed to seo that all information
marked on the original container 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.

IP . High explnnive,6-TNfT, explosive 1), letryt, triton blocks .
These ,ire st ible in storage and require only protection from moisture
and, if practicable, from rille bullets_ They are stored in wax paper-
lined wooden boxes_ In handling loose explosives of this class, ex-
plosives-operational safety (nonspaWng) shoes should be worn. Non-
sparking tools should be used in opening boxes, Broken containers
may be repaired or content3 transferred only at a distance of 100
feet from a magazine containing explosives or ammunition,

e .

	

Dynamite .

	

Dynamite is sensitive to host and shock.

	

It should
be stored in fireproof, bulletproof magazines.

	

Nonsparking tools will
lie used in opening cases .

	

>;mpty containers that have been used for
dynamite will be destroyed by burning,

	

Oily stains of nitroglycerin
will be scrubbed up with a solution consisting of SX gallon of water,
i,, gallon of wood alcohol, and 2 pounds of sodium sulfite or potasX-
slum sulfite_

	

Store cases of dynamite initially right side up, so car-
tridges will lie flat,

	

However, in order to eliminate the possibility of
exudation of nitroglycerin from the camridges, it will be necessary to
turn the cases, based on average storage temperatures, in accordance
with the following :

The first turning will result in the cases being bottom side up, with
the cartridges still in a horizontal position.

	

Frozen dynamite will not
be turned .

	

Where dehnite knowledge as to the composition of the
dynamite is available, straight ammonium nitrate dynamites need not
be turned
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d . Bulk tnkakelesK powder and r*eparate-loading propeWing
Charges.

(1)

	

These should be stored insofar as practicable in magazines
which tire well-ventilated and dry.

	

Since stnckelegs powder is princi-
pally a fire hazard, a well-ventilated frame structure covered with
corrugated sheet a4sbestos and built on well-drained ground may he
used .

	

Such buildings are often more easily kept dry thorn fireproof
magazines.

	

Sulk smokeless powder is packed in all steel or in nzetal-
lined wooden boxes, which are stared on their sides with dwinage
enough to insure free circulation of air through all parts of the pile,

(2) The rnethod of storing propelling charges in fiber or metal
containers and bulk powder in boxes is 4hown on Qrdnance drawings.
When containers of charges 10 inches in caliber and over are stored
on their sides, pro'Vision must be made to prevent the weight of the
upper layers crushing the containers in the lower .

(3) Eoxo%, crater, bundles, and containers should be stored so
that the covers can be readily inspected or removed and 9o that the
containers may he airtested in storage .

(4) magarines in which smokeless powder is stored should be
equippe(l with a maximum-minimum thermometer which should be
read daily or as often as necessary, If the temperature exceeds
10(1' F for 14 hours car 85' F for 72 hours, the magazine should bn
cooled by wetting down the exterior with water ur by opening the
doors end ventilators at night and closing them in the morning, If
this fails to reduce the temperature, the Cornmancling Officer will
decide whether the stores are to be removed to another magazine .
When magazines are cooled by such ventiltttiost at nigYrt, effective
measures will be taken to protect again&t fire a"d to close the doors
in case of ruin,

(5)

	

Smokeless powder . in bulk or in separate-loading charges, is
alwmys packed in airtight containers. It is important that such con-
tainers remain Airtight until the powder is umd. When a shipment
is received, every container is given a visual inspection to see that it
is not damaged and that the cover is in good condition and tight,

(6)

	

Metal containers fur propelling charges are fitted with a test
hole and plug in the cover so that they can be tested for airtightness
after the coutainers have been opened and closed,

	

Every container
in which a propelling charge is stored will be airtested when received
and whenever it is subject to handling that might cause it to leak.
The testing should be done with a testing sel similar to the car-tridge-
storage-case testing set M1, 24-12-2 .

	

However, a motor driven air
compressor will not be taken into a magazine in which explosives or
krnrnunitiOSl are stared_ If tho compressor is driven by a gasoline
motor, the motor should be placed no closer than 75 fact to the
magazine or atny explosive material . A prvafium of 3 to 5 pounds is

254
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used ;end if rto drop in pressure is observed in one minute it may be
assumed the case is not leaking .

(7)

	

The normal odor in a smokeles-i powder magazine is a faint
Odor of alcohol-ether.

	

If this odor is strong, it probably indicates a
leaky container . Every leaking conujiner will be repaired or the
contents transferred to an airtight container. If the cemtents of any
container show evidence of dampness or moisture, it should he segre-
gated and reported to the Service Command or departrttent ordnance
officer . Leiiky due to cover-, or gaskFli, may be repaired without
removing the charge from the container or the container from the
magazine, provided rare is taken to guard against sparks.

	

Repair of
leaks in other parts of the container will be undertaken only after
the removal of the charge from the container and thv. container from
the magasina .

(8)

	

Personnel engaged in air testing must become rHmiliar with
the odor and appearance of decomposing powder, They should ex-
amine each container opened for air test for the characteristic odor .
Ctne of the first evidences of dangerous deterioration is the presence of
the acid odor of ritTous fumes in place of the normally present odor
of alcohol-ether,

	

The odor or decomposing powder is so character-
istic that it should not be mi9tiken .

(9) Fiber containers or separate-loading propelling charges are
not usually opened unless they are damages ; then the obarge is
transferred to A serviceable Metal container . Fiber containers are
not repaired .

(10)

	

Metal containers may rust . They may be repainted but
must be removed from the magazine to do wo.

	

Care roust be taken
to reproduce faithfully the original markings whenever containers are
repainted or changed,

(11)

	

Sonic fine-grain smokeless powdiXrs are almost as sensitive
as black powder and equal precautions should be observed . The
principal safety measure in regard to smokeless powder . however, is
the careful watch for deterioration

e . Sntalt-armA annnunititpri .
(1 )

	

Small-arms Nmmunitimi may be stored in any magazine or
warehuuye which offers good protection against the weather.

	

When
Magazine space is hrnited, it may be stored in a general warehouse
by partitioning or screening off a section for its exclusive use_ This
refers 14) small-antes ammunition only and not to other types with
which it may twx . stored in s magazine . Good protection against
moisture and higli temperaturc should Mr-, provided. Free ventilation
of all parts of the Mile should he insured, clunnage being used where
necessary . Skylights and winclows near piles should br: spaded so that
Ammunition will not lie exposed to diroct sunlight.

	

Care should be
taken try avoid piling ammunition Mier steam

	

1511 pes.

	

Small-arms am-
iss
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munition packed in boxes fitters with airtight metal liners should not
have these linern opened until the arnTTWnition is about to be used.
When only a part of a box is used the remaining ammunition in the
box should be protected rtgsinst i nauthorixeil handling and use by
firmly fastening the cover in place . Serviceable ammunition turned
in by troops should not be stored in open boxes . It should be re .
packed for storing and reissued at the first opportunity, provided it
can be identified by lot number . If it earMnt be identified b3- tot, it
Automatic- filly beCOMM gradp 3 with certain exceptions and should
be disposed of in accordance with diret-lions in LTD 513 9-AMM 4,

(2) Tracer end shotgun ammunition should always lie stored
under the best cover available, preferably in a building providing
pratei -tion against dampness and having adequate ventilHtinn,

1 . Fisivl and t,emilixi-d anintunitiarn, greumlr.A� antihcraonnel
�1inres. anal inortar t+hell .

(1)

	

These may be stomd in any magazine with good protection
from the weather but preferably in frpproof or fire-resistant maga
zines to redone to a minimum the danger of fire or cxplosioiti.

	

MoRt
of the standard boxes and bundles in whi0i this type of ammunition
is pricked are provided with cleats and those that are not may be
piled with dunnuge to in%uru free Circulation of air . Except sinell-
Arms ammunition, fixed ammunition is usually packed in individual
fiber containers which are then packed in bundles of three containers.
If the ammunition is not removed from these sealed containers until
it is used, it should remain in good condition . Serviceable rounds
whickr have been removed front their containers, such " those turned
in by troops, should be pleccd in containers which should then be
scaled with friction tape and shellac before they are again placed in
storage, This procedure will protect the round against deterioration
and the primer against accidental blows .

(2)

	

Assembly of fuzes to unfazed steins is forbidden within 100
feet of a magazine containing explosives ur ammunition,

(3) It is sound policy to mix quantities of different sizes and
types in each of 4everal magazines rather than to store only one kind
in each magazine . For +;xemple . there may be on hand a sufficient
quantity of 75-min high-explosive rounds to fill one magazine and
enough 7S-rnm armor-piercing rounds far another, lather than store
all high-explosive rounds in one magazine and all armor-piercing
roum.l s in another, it is bctter storage practice to store half of each
type ir, t"ach mag;irine_ Thwi, in case of accident to one magazine,
there is still a supply of both types of ammunition do hand .

X . ticimrate-loading shell,
(1)

	

Separate-loading and unfixed xhell shavld be stored in fire-
proof magazines containing H minimum of inflammable mHteriels.
Iron or steel dunnage ir preferred to wood and it should be connected

xsa



TM 9-1900

	

Par, 174
Care, Namiling, and Preservation

by electli('AI conductors and grounded_

	

If it is necessary to use wood
for dunnage, the amount should be kept to an absolute minimum_
Unfuzed shell should be fitted with an iron or steel fuze hole plug.
If it is necessary to roll fuzed shell, it should be done carefully and
slowly in order to avoid the risk of arming the fuze .

i'i) In order to confine an explosion to one stack of shell in
cihcjve-ground magazine storage, the following precautions will be
observed ;

(a) Shell should be stored in single stacks, nose to nose and
base to base (fig . 156) . Shell up to Hnd including 10 inches in
diameter shou)d he stacked in accordance with figure 156, and dis-
tances specifivd should toe menttained if the shell are loaded with
TNT ne timatol. If the she11 are loaded with explosive D, the dis-
tanctX need be only large enough to permit inspection of the shell and
of the fuze cavities .

1 . In igloo-type rnagarines. shell stored in double stocks . base-
tu-base in contact, with an inspection aisle between noses (fig . 125.1) .
(b) The nose-to-nme and base-to-baee distances between rows

should be equal,
(c)

	

The nose-to-nosc 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 it a minimum consistent with the
storage space available,

(3) Shell over 10 inche ¬ in diameter may be stored on their
sides yr on their bases . When stored on their bases, there should be
a 1-inch board between the shell and the floor to proiect the shell
from moisture ; shell loaded with explosive D may be stared in inti-
mate contact but shell loaded with TNT should be separated by a
distance equal to the caliber of the shell .

(4) The rotating bands on all projectiles should be carefully
protected by grommets or some rather effective means_ Dents or cuts
in the band may cause the shell to function improperly in the gun .

1k .

	

Bombe.

	

GP and SAP bombs have comparatively thin walls
And are one of the most hazardotis types of ammunition to store be-
cause of their tendency to detonate in mass if a fire occurs in, or a
heated fragment be projected into, the magazine in which they art
stored . Safety cats be obtained oitly by reducing the possibility of
fire to the absolute minimum .

	

Bombs should be stored in a fireproof
magazine with iron or steel dunnage. If wood must be used for
dunnage, the amount should be kept to a minimum .

	

Steel dunnage
should be connected by electrical connectors and grounded . A ground
system separate from the lightning protective system of the magazine
should be provided . Bombs not intended for immediate shipment
should 1).e stored as above . Fuzes or primer-detonators should be
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stored in a separate magazine,

	

All hornbs should be stacked so that
the fuze cavity reds be easily inspected . Fragmentation bombs are
stared in the same manner as GP and SAP bombs .

i .

	

Fuzes, prin%ers, prinier4lr.lunators, thg(Onatnrs, and hou3lr-ra,
These Components am usually packed in hermeticAlly sealed con
tainers and boxes .

	

Care should be ir)ken in packing to see that they
are properly supported in racks or trays and protected against shock
or rough handling. Even when properly packed, this clas9 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 limit th(,. loss of this type of material, an<l the quantity
of fuzes, primers, etc, . stored in any one magazine should be kept to
a tninimuriti, con .4istent with the storage space available.

	

Storage of
all on hand of any one type in tt single magazine is to be avoided if
possible .

j, PsIrwc-elinici_ PyllotechTnics require protection against mois-
ture . d8Tr3pness, and high temperature. Dry, well-ventilated maga-
zines of approved fire-reiardant construction shall be used for storage.
Maximum and minimum thermometers will be plnced in representa-
tive magazines in which pyrotechnics are stored, in general, the
niagazines should nut be provided with heat, Except those used
solely for storage of Class 1 material or finished boxed pyrotechnic
ammunition, magazines should not be provided with interior iliumin 4-
tion other than through uae of portable safety battery lamps_ Pyro-
technic inateriul that has been wet is hazardous to store, consequently
any boxes that show signs of dampness will be opened and if the
pyratec1mic material is wet . it should be destroyed chap. 4) . Pyro.
technics should be handled witlf care even when properly packed,
Certain kinds of this material deteriorate with age and have an
expiration date on the containers, Care should be taken to observe
the direction for disposal of this material at the time indicated,

k . Cherrpieal ainninnitictn .
(1)

	

Chemical ammunition should not be stored with other classes,
principally because of the difficulty and ranger encountered in fight-
ing a fire involving chemical materials, All munitions containing
chemical agents are stored in such a manner that each item is acces-
sible for inspection and may be easily removed from storage in case
it should develop a leak.

	

This type of ammunition must be inspected
for teaks once a month, Any leaking container should be removed
downwind to await disposal.

(2) Whenever a magazine enntairning chemical ammunition is
opened, a responsible officer or Foreman should be present to detect
the odor of escaping gas. It such an odor is present, ail persons
entering the magazine will wear the protective devices proper for
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the group, all winclows and doors of the magaxine will be opened,
and the leaking container sought out and removed,

(3)

	

Each type of chemical atnmunitiori is preferably stored alone,
but may be stared with other chemicals within the same storage
group. The special equipment . a s listed for each group of 4".hemical
agents, should be available in the vicinity, but not in the magazine .
The chemical agents are grouped A5 follows ;

("a)

	

Group A. persisi&ttt blister casually gases, H, L, ED, and PS.
Magazines for this group should have surface-hardened concrete
floors, Special equipment should include gas mask, protective suit,
boots, and gloves for each officir, man; or fireman whose duties re-
quire his presence in the magazine ; chloride of lime ; kerosene and
flannel cloths ; sodium bicarl)onate ; boric acid ; soap ; and ample wdsh-
ing facilities .

(h) Group 8: harassing and raonpersiytetrt cAyifahy gases and
smoke-producind eherriical munilinns, except MVP. Magazines should
have surface-hardened concrete floors 9rnct free ventilation, Special
equipment should include ges masks, gloves, saturated solution of
sodium sulfite. %aturated alcoholic solution of sodium hydroxide, lit-
ters, And wool Blankets . Masks will bi-. carried tit all times by per-
sonnel in the magazine .

(c) Group C"= spontaneously inRammable munition, phosphorus
(lVP) . This type magazine should have concrete floors with elevated
sills to permit Hp0ding, SJX"Cial equipment includes tuhIS or barrels
filled with water and lArge enough to contain the largest component
stored, In addition, there should be available rul)ber gloves and
boots, z:ponges, pails, and copper sulfate solution,

	

Where temperature
cannot be controlled in storage, special rare must be taken in the
storing of shell contHitfing white phosphorus_

	

White phosphorus will
melt at temperatures ebuve 145'' F.

	

Upon cooling and solidification
of the white phosphorus ; a void is formed in the top of the shell
hller (in the base if the shell is stoz5c(l nose down ; on the side, if
stored on the side) adversely affecting ballistics upon use, Where
ltXXmperature cannot he maintained heluw the melting point, raoroge
should be arranged so that the ammunition is stored on ils base, even
if this requires rearranging rounds within their packing_ Where this
is impracticable, the ammunition should be stored on its side .

(d) Group D; incendiary and roarlily hvqSfnfnabfe substances,
TH, FS, HC, CN, CN-DM grenades, No water is to be used in this
magazine. No specal precautions +ire necessary cxr.ept to keep water
and fire away, and to remove leaking Containers to prevent as ac-
cumulation of loose material in the magazine .

(4)

	

Munitions from two or more groups will not be stored ta-
gather without the specific approval of the Chief of Ordx3f+nce.
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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 be stored where tempera-
tures exceed 120` F unless otherwise 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 greatly extends
danger area in event of accident over that of ordinary fixed aenmuni-
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 above-ground rnaga2ines, the direction selected for
positioning rockets should offer the least damage to personnel and
property in case of ziccidentat ignition ; in igloos, rockets shall not
point toward door ends, Storage in above-ground magazines should
be avoided whenever practicable,

(2) Since rocket propelling charges are ignited by electrical
means, care must be taken to protect rockets from being ignited by
stray electrical currents such as might wise from contact with exten-
sion cords, lights, or electrical tools. This hgxard exists chiefly in
loading and assembly operations . However, rocket ammunition
packed for shipment is - not any more susceptible than other types of
ammunition nor is it susceptible to ignition by external sparks such
as those which rnight be struck from steel wheels and rails.

(3) Rockets should be stored alone whenever possible . How-
ever, when combined storage is necessary, chemical-loaded sockets
with or without mrtors may be stored with similar chemical ammu-
nition . Practice or inert-loaded rockets with motors may be stored
with fixed and semifixed shell and shrapnel, Rocket motors not
assembled to the head may he stored with blank ammunition for
cannon or with rockets to which they belang .

m . Inert materiul& Inert materials or empty components of
ammunition such as drill cartridges . target-prL1Clice projectiles, or
empty shell should be stored in buildings which afford good protec-
tion against moisture and dampness . Dummy or inert ammunition
should not be stored in magazines with live or practice ammunition
if other storage space is available .

	

If it is necessary to store such
items with live or practice ammunition, it will be segregated end
identified clearly_ They should be cleaned, repainted, and slushed
when necessary and should not be allowed to deteriorate, Shell
should be carefully stored to guard against damage to the rotating
hand,
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5action III

STORAGE AT SUPPLY POINTS AND DUMPS

1753. SUPPLY POINTS AND DISTRIBUTING POINTS,
9 . General . The details concerning ammunition supply points,

as discussed in this section, are primarily applicable to those installa-
tions) in the Zone of the Interior and at posts, camps, and stations,.
A complete discussion of the subject for application try the Theater of
Operations (the communication zone and the combat zone) is con-
tained in ordnance Field Manuals .

Ir, Location . Supply points and distributing points should be
located in the best available network of roads and near a railroad.

c:- Lay-out, In planning the lay-*ut of supply points and dis-
tributing points, consideration should be given to the following .

{ 1)

	

A14OUNTS AND KINDS REQUIRED_

	

It is desirable that a field
unit supply train be able to 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 good 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. Roads should preferably be lair) out in
complete loops instead of turn-arounds. This has an additional ad-
vantage in that it provides access to piles from either of two direc-
tions_

	

One-way traffic should be established_
(4)

	

SEGREGATION BY LOTS-

	

As a general rule, ammunition should
be piled so the lot numben. are easily inspected . Quantitiea issued
to a single unit should be, if practicable. all of one Int.

41 .

	

H'irr. Prliltv'il{ten,

(1)

	

The principal hazards ill the storage of ammunition in the
field is fire, which may be zxpread by hot missiles resulting from ex-
plosions in one stack igniting packing material ofnearby stacks, or
by travel of the fire through grass . weeds, dry woods, etc . Effort
should be made, therefore, to provide protective covering for stacks,
such as concrete or metal shelters . Firebreaks should be cleared by
burning out brush or by turning the soil over, urilem the undergrowth
is essential for camouflage,

(2)

	

The commanding officer will appoint a fire marshal who will
be responsihle for rigid enforcement of fire-preventive measures.

	

The
fire m$rshal will prepare rules covering all local conditions and
special fire risks. He will exercise strict fire discipline within depot
car clump .
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X3)

	

Fire extinguishers, water bArrels, sand boiees . and other fire-
fighting equipment should he provided. t1 supply of ropes and hooks
should be kept on hond to tear down piles of boxes should they catch
fire.

	

Spontaneous combustion due to presence of greasy rags or oily
waste should be guarded against . The direct rays of the sun on
ammunition, especially that containing smokeless powder . i s likely
to cause spontaneous combustion,

176 . STORAGE OF AMlliUNITION AND EXPLOSIVES.
a . {:lasses. When establishing dumps, the following classes of

ammunition are considered .
Antitank mines
Bombs (containing explosive 0)
Bombs, fragmentation
Bombs, torpedoes, and aerial mines (not containing explosive r3)
Boxed artillery ammunition
Chernical ammunition
Fuzes, primers . detonators
Grenades
Mortar shell
Propellent charges
Pyrotechnics
Separate-loading shell
Srnall-arms ammunition
Ii. Quantity and dit+lmice . These tXluxses should not be stared

together . Whenever practicable, the distance between btacks and
classes should be in accordance with paragraph 172 .

c. Pr4rputiuua.
(1)

	

Ammunition and components should be stored so that the
neighboring piles will not be detonated by the explosion of one pile
and so that not all of 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 is particularly
important that fuzes, primers, detonators, etc., should be distributed
as widely as storage facilities porinit,

(2)

	

Ammunition piled in the open should be raised off the ground
at least 6 inches and protected from rain and direct sun by paulins .
If drainage is not good, ditches should be slug around piles.

	

All piles,
indoor and outdoor, should be made with liberal use of dunnage and
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 bop of the stock 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 is in dumps, advantage should
be taken of every opportunity to 1]l-we each round in good condition
for firin& Lost Fuze hole plugs should be replaced, burs in threads
and rotating bamYs removed, and any other defect that might affect
the serviceability of ammunition should be corrected .

	

However, the
',eork should be done at x safe distance from the piles,

(4 ) All a+ttrraunition should be stored out or the direct rays of
thv sun,

d .

	

Clteiuival aminttnition. Chemical ammunition should always
be stored away from other munitions, and gas shell should always be
stored on their bases_ The following additional precautions should
13e taken irli storing and handling this type :

(1)

	

Shell should he stored so that a leaky container can be re-
moved immediately upon detection .

('2)

	

Evovy man working near gay shell should be equipped with
9 gas mask,

(3) Tubes of oxygen and first-xid equipment should be placed
in conspicuous places in charge of a chemical noncomnti%ioned of-
ficer.

(4)

	

Should an accident occur and a worker be overcome, first-aid
refztedy will he applied and d doctor called.

(S) Any typtX of ammunition exposed to gas must be cleaned
with an oily cloth at once,

(6)

	

Conspicuous wind vanes should be yet up in 1xlaC&s where gas
shell are handled,

(7) Munitions containing phosphorus should always be stored
alone and v%, ater-filled tubs kept available . Phosphorus ignites spon-
taneously when exposed to air, and submerging in water will extin
guish the fire only as long as the material is kept submerged,

	

Leaky
phosphorus sXLell must be kept under water until they can be de-
stroyed,

(8) Pyrotechnic%, incendiaries, and HC, CN-DM_ ar<d CN gre-
rmdes should be kept dry,

(9)

	

Full use of dunnage should be made in storing chemical am-
munition .

177 . 6ENRRAL.

Section IV

PACKING AND MARKING

a.

	

Purpose. of [backing .
(1) In order that ammunition may reach the firing line in a

serviceable condition, it is essential that each unit of issue be suitably
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packed to withstand handling, storage . and transportation, Once a
unit of ammunition has been removed from its approved container,
there is no assurance of its continued serviceability, Therefore, neces-
sary precautions should be taken in its further handling end storage_

(2) When a waterproof container is opened, the contents are
immediately subject to the effects of moisture which is the agent
most active in causing the deterioration of ammunition If immedi-
ate use of the ammunition is not contemplated, the container slsould
be effectively resealed .

1), Marking.
(1) Marking includes painting, stenciling, and stamping of con-

tainers and of the ammunition itself (par . 7) .
(2)

	

Explosives aced other hazardous articles offered for shipment
uzti a common carrier will be marked to comply with Interstate Com-
merce Commission regulations . The&e markings include the ICC
shipping name attid dangerous commodity designation, in addition.
on LCL shipments, certain lMl>els ore required to indicate the mature
of the contents.

(0) Explosives and ammunition will be marked in accordance
with Army Regulation, specifications . and drawings. Standard and
special markings are listed in U_ S_ Army Specification Ne. 1t}0-2E
and are further described and explained in Technical Manuals and in
other sections of this manual, 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 a facsimile of that on the original container or ammunition
unless the Chief of Ordnance issues specific . 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 and, if offered for shipment,
tc comply with Interstate Commerce Commission regulations .

178. PACKINUS.
a . Ueaigtt 01241 cuneiru+-lion . The clesign and construction of

packing& depend upon the hazard involved, the facilities for storage
end transportation, sad the protection required four the item packed .

tr . Types . Wooden boxes and crates are used more often than
other types, The trend in design is toward the use of standard 1-inch,
or heavier, lumber . However, veneer boxes with reinforcing cleats
and encircling wire have been adopted as standard in several in-
stances. Wirc-hound boxes cannot be roused as often as the heavier
wooden boxes. but their low cost is an important factor, particularly
where reuse of the box is not warranted, Cylindrical, watertight,
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tnetyl containers, holding one or more rounds or propelling charges,
a,'o used for packing ammunition intentled for tropical climates. The
ammunition may or may not be pocked in fiber containers before
insertion in the metal container- Some xeperate-loading propelling
charges are packed in a waterproof bag and then placed in a fiber
eontait,er. Four general types of packing-boxes, crates, metal con-
tainers, and fiber containers-are described below.

(1) BuxF-.
(a) Earl opening, One removable end . permitting boxes to be

stacked on their sides and opened without removal from the stacked
pile .

(b) Che&f type cr hinged lop . Permits repeated use and easy
,uTess to the contents . Most recent types have a toggle-type fastener-

(c)

	

Bolt +4rrd wingnuf . Bolts and wingnuts hold down the top
cm.er.

	

These boxes are used for small-arms cartridges.
(d)

	

Metal-

	

Used for small-arms cartridge packings and for stor-
ing 40-mm ammunition . These sheet-steel containers are sealed by
rubber gaskets tuider the cover,

(3)

	

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 steel (-rates are used in shiptnenl, Other crates are wooden,
soiritX of which may 1)e wire-bound .

(3)

	

METAL CONTAkNEas.

Cartridgle-storage cases are cylindrical, moistureproof steel
containers for packing separate-lorading propelling charges . A test
Lule ii provided in the cover for air-pressure testing,

(b)

	

Metal containers are used for packing single rounds of artil-
lery smmunition, either bare or in fiber co,ttainer . Eight 60-men, or
four or one F11-mm, rounds are also packed in metal containers. These
metal containers are provided as standard for those theaters where
waterproofing is essential . The single-round metal containers are
cylindrical steel tubes with a detachable screw-type cover.

	

The steel
cover is provided with a rubber gasket and is clamped tight to the
c'.untairner by means Of a gPLcler r screw, and pressure plate.

	

Cork and
felt pads ara fumished to provide a sotug fit for the round or fiber
container in which the ruuncl is packed . Some metal containers are
provided with test holes for air-pressure testing,

($)

	

FIBER CONTAINERS .

	

A slip-cover fiber container of the mail-
ing-tube type tg u d for the packing of complete rounds. separate-
loading propelling charges for artillery weapons, hand grenades, as
semblies of boosters and fuzes, fuzes, and mortar ammunition .

	

These
fiber containers were formerly shipped in bundles of three, held to-
gather by two clover-leaf-shaped, metal, end covers, Fiber containers
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with complete rounds (5'1`-mm through 105-mm) may be packed two
or four per wooden box, in crated cloverleaf 3-round bundles, or in
single-round metal containers, Fiber containers for certain rounds of
fuzed semifixed ammunition have covers at each end ; the projectile
and cartridge case can then be inserted at opposite ends, relieving the
neck of the cartridge case of excessive weight .

	

In both single- and
double-end containers, a U-shaped metal packing stop is used for
fuzed projectiles.

(5) MISCELLANZOU&

(a)

	

Metal cans made of terneplate or tin plate are used for pack-
ing small-arms cartridges, small components of ammunition, fuzes,
rifle grenades, etc ., individually or in small quantities, to preserve
them against moisture. Metal liners for wooden boxes are also Used
in many types of packing of components, for certain small-caliber
complete rounds where a moistureproof container is desired, or for
shipments cf smokeless powder. Stainless-steel-lined plywood boxes
are generally used for storage of nitrocellulose cannon powders,

(b)

	

All-vttel boxes of both Army-Navy design are used for storing
nitrocellulose cannon powders having a web of 0.019 inch and more,
Sheet-steel cylindrical drums are used far black powder, which is
contained in a cloth bag inside the drum .

	

The drums are crated for
overseas shipments.

(c)

	

Fiber cartons are used for packing primers or small fuzes, a
small number being packed in each Carton.

	

The carton can be made
moistureproof by wrapping in a grade C, type I paper, conforming to
IT. S. Army No, 100-15 (JAN-P-121), and immersion in dip coating
sealing compound conforming to U . S, Army NoX 1{10-34 (JAN-P-115) .

(d) Packings known as "jungle-packs" contain additional water-
proof containers or envelopes so that the ammunition may better
withstand hot humid climates.
c. Palletization (fig . 159) has been authorized to reduce han-

dling time and save man hours iri storage and shipment of certain
types of ammunition . Pallets are constructed of lumber in accord-
ance with ordnance drawings. When palletized ammunition is
shipped, a Notation to that effect will appear on the repship.

179 . REGULA't1Oh15,
a .

	

General regulations governing the packing, marking, and ship.
ping of explosives and ammunition are set forth in AR 55-155. All
shipments of explosives and ammunition made by the War Depart-
ment will comply with applicable requirements of Interstate Com-
merce Commission, Bureau of Explosives Regulations, Port and
Harbor Regulations, State and Municipal laws, and pertinent Army
Regulations.

767



Pars . 379-181

	

Tell 9-1900
Care, Handling, and Preservation

h. Explosives and other dangerous articles offered for shipment
ofi a common carrier 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 he packer.!, including limitations of weight, in ac-
cordance with these regulations or as required by their regulations ."
Any proposed departure from the requirements of Interstate Com-
iuerce Commission regulations must be submitted to the Chief of
Ordnance for decision,

c,

	

Military explosive and ammunition are packed in accordance
with U. S_ Army specifications and drawings .

	

The methods of pack-
ing specified are used not only to meet miliWy requirements and
protect the articles from damage in transit but are also designed to
comply with Interstate Commerce Commission regulations,

41 . When shipments of explosives and other dangerous articles
Hre to be made and containers which comply with U, S . 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 ammunition, and to powder, explosives, and loaded com-
ponents of ammunition obtained from salvage operations.

e . Other regulations concerning packing will be found in the
various Technical Manuals, Standard Nomenclature Lists, Ordnance
Safety Manual 0.0, No, 7224, Ordnance Department Safety Bul-
letins, and AR 55-470 {shipments by water),

180 . SEMANG.

a .

	

Packing, are ®ealed for airtightness by closing the test hole of
airtight containers or case& with solder or u plug. Fiber containers
are sealed with water-resistant adhesive tape. a t the joint formed by
the body and cover, but they are not considered completely airtight.

h,

	

After the contents are properly packed, each container is sealed
in some manner which will indicate whether or not the container has
been tampered with.

	

The method of sealing depends upon the type
and construction of the container . Where metal strapping or wire
is used around boxes, other sear are not necessary and will nut be
used in the future .

181. NIARKING.

a .

	

Getteral .

	

This paragraph covers markings for items as packed
and shipped.

	

For marking and painting on ammunition items them-
selves, see basic color schemes given in paragraph 7,, sections in
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chapter 2 of this manual ; and other Technical Manuals on Am-
munition.

1) .

	

On anununition .

	

The markings on uncrated bombs and un-
crated shell serve also as a means of identification for shipping
purposes .

c .

	

On containera .
(1) Containers of ammunition and explosives are marked to

provide a ready means of identification as to contents. Packing con-
tainers are also marked in accordance with Army Regulations, specifi-
cations, and ICC regulations.

(2) With certain exceptions given in AR 55-155, each package
of supplies turned over for shipment on a Government bill of lading
is marked with :

(a) Name and address of destination of port officer (or code
designation .

(b)

	

Name and address of ultimate consignee .
(c)

	

List and description of contents .
(d)

	

Aminunition code symbol, published in {)RD 11 SNL's .
(e)

	

Gross weight in pounds, displacement in cubic feet .
(f)

	

The number of the package.li
(g)

	

The letter "U. S." in several conspicuous places .'
(h)

	

Order number or contract number."
(i)

	

Ordnance insignia,
(1) Name or designation of consignor pre-ceded by the word

"From."
(k)

	

Lot number .
(I)

	

Month and yeav packed,
(m) Inspector's stamp.
(3) The adhesive sealing strips on fiber containers are in the

same color as ammunition item, in accordance with basic color
scheme. Thus, blank ammunition has sealing strips in red, to indi-
cate low explosive (black powder) . It will be noted, however, that
for rounds with high-explosive projectiles, the strips are yeilow .

(4)

	

The top of boxes contaixting ammunition used in both Ameri-
can and British guns (for example, some lots of 20-mm ammunition)
are marked "COMMON AMMN."

(5) For further information on regulations governing marking
out containers for shipment. con"t AR 55-155 and AR 55-470 (ship-
ments by water) . Shipping names are published in ORD 11 SNL'a.

(6) Markings on boxes, barrels, or crates are made in stencil

'Fw LC4 ahipineota only_
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I]lack or stencil white. whichever is more appropriate_ On boxes of
rirnmunition which are stained brown, the marking is in yellow; ran
unstained boxes, the nkarking is black. When it is impracticable to
stencil or paint the markings on the containers, or when a container
is not used in shipping, at least two shipping tags bearing markings
should be used. The shipping tags may be of cloth, leather, metal,
or waterproof paper, and are attached to the article by wire . The use
of writing ink, chalk, or inarking material other than waterproof ink
or paint is prohil}ited .

(i)

	

Metal containers are painted olive drab ; marking in yellow .
(ti)

	

Containers for green bag propelling charge, white bag pro-
pelling charge, or section of propelling charge containing the black
powder igniter are painted with greer., white, or red stripes, resp<<_-
tively. Containers contairung igniters X)nly are painted completely
ned,

(9) Containers for rounds having high-explosive shell have a
yellow strip ; having chemical shell, a gray strip (superimposed with
yellow, red, ar green bands to indicate smoke or gas fillers), or having
inert shell, a black strip,
(10) Containers for ammunition assembled with shell which

have the supplementary bursting charge have stenciled thereon
"W;`SUPPL, CHG_" and the letter "P."

41, On pallctw 5uxcs, CuntaineM, or uncrated spelt and bornbs
are packed for shipment and storage in pallets . Wallets are marked
so that the shipping name, weight . and cubic feet are stenciled on the
top section of the pallet. The overseas address, if any, is stenciled
on two boxes, containers, shells, or bombs, both being in diagonally
opposite corners of the pallet (fig, 159) .

182 .

	

LUT NUMBER. Lot numbers are basically described in chap-
ter 1, section II,

Section V

SHIPPING

1;83, GENERM .- The information contained in this section out-
lines the special regulations controlling the shipping and transpor-
tation of explosives wid ammunition, The general regulations are
contained iii AR 55-155 which apply to government as well as to
cornrnercixtl shipments . Shipments made by military establishments
will comply with applicable requirements of these regulations and
recommendations_

	

When any difficulties are encountered in comply-
ing with these regulations, a report in detail will be submitted to the
Chief of Ordnance through appropriate channels.
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184., REGUT,ATION5 AND REFERENCES .

a . Military . A list of pulalicntions controlling transportation of
explosives is provided in chapter 5 .

Li .

	

hunmiliiury.

	

Regulations for the transportation of explosives,
inflammable . and other dangerous articles by rail, motor vehicles, and
merchant vessels are prescrihed by the Interstate Commerce Com-
mission (for rail and motor vehicles, see par . 185) and U. S . Coast
Guard (for merchant vessels, see Regulations Governing Transporta-
tion of Militery Explosives on Board Vessels During Present Emer-
gency and Regulations for the Security of Vessels in Port) .

v .

	

State and trnunicipal laws, ordinaners, and regulations. In
addition to the Federal laws governing interstate transportation of
explosives and other dangerous articles, each state and nearly all
municipalities have laws or ordinances regulating the transportation
of explosives and other dangerous articles within their jurisdiction .
Shipments of explosives and ammunition will comply with applicable
requirements of Interstate Commerce Commissiont regulations, Port
and harbor regulations. State and Municipal laws . and recommenda-
tions by Bureau of Explosives.

41 . Rail mgulation .X- For these regulations, consult "Interstate
Commerce Commission Regulations for Transportation of Explosives
and other Dangerous Articles by Freight," published by the Bureau
of Explosives, 30 Vesey Street, New York, New Ymk ; and see specific
application by reference to items involved 131 index of Consolidated
Freight Classification,

1$a, INTFRSTATE COMMERCE COMMISSION REGULA-
TIONS.

u .

	

The transportation of explosives and other dangerous articles
within the limits of the jurisdiction of the United States is regulated
by Federai law . Act of March 4, 1909. chapter 321, sections 232 and
234 ( 35 Stat . 1134 ), as amended by the act of March 4, 1921, chapter
172 (41 Stot . 1444-1445) . and the Dangerous Cargo Act of October
9, 19411 (Puhliv. Nr,, spy, 76th Cong.), Violations of this act are
punishable by vevere fines and imprisonment .
6.

	

Section 233 of the sbovt-N-mentioned act, as alnendO, reads in
part as follows ; "The Interstate Commerce Commission shall formu-
lste regulations for the safe transportation, within the limits of the
jurisdiction of the United States, of explosives and other dangerous
articles, ': r ' ; which shall be binding upon all common carriers en-
gaged in interstate or foreign coinmorce which transport explosives
or other dangerous 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 ell packages properly, and to



Par. 185

	

TM 9-1900

Caro, Handling,and Proervetion

V
U

Gw N

	

N
L6

	

uj
Ix U>~ U

	

M

	

917

v a

	

m

	

rJn
;2t

	

u

cl
`' o

z
C' adlX XX r

	

rnXX XDd

	

w O XXnvi

¢0.W

	

n

	

v 5

	

=

	

N

	

Lo L
U

p

	

=d

	

,

	

X
W
S

	

0 6 00

	

o

X

w

	

U.
LL

< LL

0 z w

	

ds

	

XN

	

F eu d' Q 0

	

li
d Q O

X 6 v a 0W-
S Y

U x :g 0

yT4E � ,npN
UL W, - a,

	

I
ww Q x
O ¢O x	ca

Xa u
as-3v

G
4

a3

m

m
S

3
D
41
b.
Q

a



h41 9.1904

	

Pars, 185-188
Care, Handling,and Preservation

inform the agency transporting the packages of the true nature of
contents. Violations of this act are punishable by severe fines and
imprisonment ICC Freight Tariff No. 3 prescribes tvgutatiotfs for
transportation by water .

e .

	

Under the authority of the above-quoted act, as amended, the
Interstate Commerce Cotnrniesion has published regulations govern-
ing the transpcrrtRtion of explosives and other dangerous articles by
rail, motor vehicle (highway), and vessel .

186 . L:. S . COAST GUARD. The U. S_ Coast Guard prescribes
regulations gov4arning the storage, stowage, and use of explosives and
ammunition on hoard merchant vessels. It is responsible for security
and stipetvision of vessels, which includes harges, unless specifically
exempt. (See Regulations Covering Tran9portntian of Military
Explosives On Board Veunl$ During ProSient Emergency.)

187 . COMBINATION OF TYPES FOR SHIPPING M RAIL
OR MOTOR VEHICLE .

a .

	

Regulations of thcr Iec restrict the shipping of different types
of explosives and ammunition in the same car or truck . These restric-
tions are specified in the Loading and Storage Chart of Explosives
and Other Dangerous Articles and published in ICC Regulations . The
restrictions may he summarized as follows ,

(1)

	

Sulk initiating explosives may not be shipped dry.
(2)

	

Initiating components such as detonating fuzes, hlasting caps,
boasters, and bursters may not be shipped with any other high-
explosive item except when assembled thereto. A further exception
is permitted in case of emergency Certified by the Office of the Chief
of Ordnance, in which case initiating components may be shipped
with high-explosive components provided they are separated by a
3-foot sand barricade .

(3)

	

Firev4-arks may not be shipped with high explosives or black
powder.

(4)

	

Chemical agents may not be shipped with high explosives or
black powder .

188. RAIL SHIPMENT.
a . Loading . When loading freight cars for shipment (figs . 160,

161, and 162), Bureau of Explosives Pamphlets No . 6 and 6A should
be consulted, These pamphlets govern the methods of loading, stay-
ing, and bracing of carload and less than carload (LCL) shipments of
explosives and other dangerous articles, loaded shells (projectiles),
and loaded bombs not covered irl ordnance drawings. Ordnance draw-
ings, specifications, and standard practice sheets contain certain tech-
nical information required in the carloading and storage and marking
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of ammunition . They may be obtained by applying directly to the
office of the Chief of Ordnance. The Chief of Ordnance has com-
piled a series of volumed drawings, covering ammunition storage,
loading, and blocking which are in class and division 19-48, Items
are listed by Ammunition Identification Code Symbol, packing, draw-
ing, and abbreviated nomenclature . For information on legal require-
ments, consult TCC regulations,

h .

	

The cargo should be studied and decision on appropririte stow-
age made beforehand. The car best suited for the needs at hand
should be ordered. When the ear arrives, it should be given a thorough
sweeping and inspection for protruding nails and bolt heeds, 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 gang-
ways should be provided; obstructions which may prevent free entry
to the car removed ; the immediate vicinity cleared of leaves, dry
grass, and other inflammable materials ; and the brakes set and wheels
chocked, During loading operations, the car and magazine door
should be closed when engineb nr speeders are passing,

	

Cars should
not be left partly loaded unless it is impossible to finish loading at
one time, in which case car doors must be securely lacked, After
loading, the shipment should be properly braced and stayed, the car
properly sealed and placarded (see ICC regulations), and a per-
manent record of car numbers kept . Too much importance cannot
be placed on proper blocking and staying, In many cases the bracing
may seem excessive for the packages involved ; however, if a car
loaded with packages of explosives, moving at a rate of 5 miles per
hour, should bump e solid train of loaded cars, the packages may be
subjected to a pressure as high us 5 times the total weight of packages
involved . For example, under these circumstances a 58-pound box
momentarily 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 condition and serviceability of contents before releasing
a car for shipment, All cars that have contained explosives should
be carefully swept and ell 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 through channels to the Chief of Ordnance .

r .

	

Certified rams. Interstate Commerce 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 certain explosives (see ICC regulations) must be signed
in duplicate by a reprresentative of the carrier and of the shipper after
shipment is loaded and properly braced_ Two of these must be
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attached outside the doors car to the sides of the car, one on each side,
in addition to required explosive placard.

d . Spotting of loaded care . Loaded railroad cars will not be left
in the open area between magazines, where they may act as an inter-
mediate step in propagation of an explosion. Railroad loading and
unloading facilities for ammunition should be separated from inhab-
ited buildings, public highways, and public railroads in accordance
with quantity-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 apply to Ports of Embarka.
tion) . Additional cars should be held on an isolated spur . Cars
containing X;rnmunition should not be in groups of more than three
when spotted on the spur, and the groups should be separated by 400
feet . 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
cars are spotted and engines are detached, the hand brakes must be
set .

	

During the moving of a car by pinchbar, a man must be stationed
at the hand brake at all times .

	

"Dropping," "bumping,' "kicking," or
the use of the flying switch with cars loaded with explosives and
ammunition is prohibited.

C .

	

lnsPCC110ei jai inrkiming ;ahipmenti% .
(1)

	

All railway cars before entering a military installation, must
receive complete exterior inspection. This includes examination of
car seals for tampering, and verification of Pntmbers against shipping
papers and bill of lading to insure that cars have not been opened in
transit. If car seals have been tampered with or do not correspond
with documents, or sabotage is suspected, the car Should be inspected
by authorized personnel at a special location .

(2) Complete 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.

1119 . WATER SHIPMENTS .
a . Regiilations, 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. S. Coast
Guard Regulations Governing Transportation of Military Explosives
on Board VesseIs during present Emergency, and ICC Tariff No. 3 .
These regulations permit the transportation of military explosives and
ammunition in accordance with requirements of the War and Navy
Departments . AR 55-170 contains regulations governing transportation
of military explosives, inflammables, and chemical materials. Also
regulations of ports and harbors of the cities and states affected
should he consulted and complied with.
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b.

	

Prrcantions and safe bxndbug.
X 1)

	

Transportation of explosives, except small-arrns ammunition,
on ships carrying passengers is prohibited except for combat loading
and other operational requirements which may be excepted upon
decision by competent authority. Equipment to be used for ship-
ment should be inspected and declared as acceptable by duly author
ized port authorities .

	

Regulations covering use of fires . stoves, gaso-
lire, matches, smoking, flags, anchors, lamps, hooks, etc ., should be
consulted and strictly complied with.

	

Persons under the influence of
liquor or drugs should not be permitted on board a vessel while load .
ing, unloading, or transporting of explosives and ammunition is in
progrm. 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 segregated by groups according to Coast Guard regu-
lations .

(2)

	

Ammunition or explosives in bulk may be stowed in a hold
before or after other cargo . provided all precautions are made against
the hazard of articles being dropped from the sling .

	

As far as prac-
ticable all work in connection with the construction of a magazine,
or other conditioning of holds, decks, or hatches, shall be completed
prior to actual loading of ammunition or bulk explosives.

(3)

	

The floors of all magazines and holds shall be cleared of all
rubbish, discarded dunnage, and spilled explosives, end swept broom
clears before any armzvunition or explosives are loaded onto the vessel .
Buildings shall also be examined and any residue of 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 ar 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
elsewhere unless proper guard is provided or delivery made to author-
ized persons. Explosives and ammunition will not be left on board
overnight unless such action is necessary incident to their trnnsporta-
tion.

	

Lighters should Viol be tied up to that part of a vessel or dock.
where the hreroom or bailer is located.

	

Explosives should be kept as
far away from the boiler room and engine room as is possible.

(6)

	

The use of oil or chemical burning lamps or lanterns is pro-
hibited when loading. only electric lanterns will be used wbef a
movable artificial light is necessary .
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(7)

	

Lighters, barges, scows, and tugs engaged in hauling vessels
or vessels berthed at an ammunition loading pier loaded with explo-
sives must have their funnels or smoke stacks covered with screening
of suitable size to prevent the escape of sparks.

	

This screening must
be renewed whenever it is broken .

(8)

	

Magazines (cargo spare) for explosives and ammunition and
all metal obstructions and constructions must be lined entirely with
wood or authorised wood substitute not legs than 1 inch thick, nailed
with cement-coated nails and countersunk.

(9) Explosives awaiting removal or delivery should be stored
outside the dock car wharf when practicable and every possible effort
must be made to reduce the time of such storage . Storage of these
materials must be in a safe place and away from dangerous articles,

(10)

	

Fackagos of oxploeive and ammunition must not be handled
roughly, ihrawn, dropped, dragged, or rolled over each other or over
decks.

(11)

	

Metal hand books shall not be used in handling packages of
explosivcm Cant hooks shell not be used for raising or lowering
barrels, drums, or other containers of explosives,

( 12)

	

Containers of explosives showing evidence of damage or
leakage shall not be accepted for transportation or storage on board
a vessel,

	

Recoopering or repacking of damaged or faulty containers
should be done at a safe distance from the vessel.

](A). hlOTORTRUCK SHIPMENTS .
a. Regulations.
(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 tot governm"t-
operated vehicles, and will be strictly adhered to, Most states and
Cities, town&, villages, etc ., have their own laws concerning the trans-
portation of explosives and other dangerous articles within their
jurisdiction . The local authorities of those sections through which
motor shipments will pass should be consulted and their rules, regu-
lations, and recommendations as to the best route to follow in order
to avoid congested areas, be strictly adhered to . On request, local
public safety authorities will provide escorts or guards for movement
of explosives through their jurisdiction . If compliance with these
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 to local or nearby hauling but it is in-
tended to prevent truck shipment where rail or water facilities 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 commercial concerns be engaged, unless the carrier or drayage
concern files A certificate with the controlling transportation officer
stating that said carrier or drayage concern will comply with all laws
and regulations promulgated by federal, state, and local governments
and municipalities that may be applicable to and govern each par .
tieular shipment of explosives and other dangerou°'art icles.

	

Motor
carriers not licensed by the ICC may transport explosives in interstate
commerce provided parts 2, 3 . 6, and 7 oaf the Motor Carrier Safety
Regulations are observed .

(4)

	

When government-operated vehicles are used in transporting
explosive material, the shipping officer will take all necessary and
reasonable 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 crymmanding officer of an
araerial 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
reservations 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 fire hazards, the rnethoda to be used in fighting fires involv-
ing the truck or cargo, the misbile 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 that may be loaded on motor vehicles is
oirnilar to that used on railroad cars .

	

For further description, see ICC,
part No. 7 .

	

In passenger-carrying vehicles, however, explosives and
chemical agents way not be transported, except small-arms ammuni-
tion . laboratory samples, and class B solid poisons, or shipments
weighing less than 100 pounds.

h .

	

Precautions and ears 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 or days work . Leaking gasoline tanks or lines
should be repaired immediately, and lighted cigarettes, cigars, pipes,
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and open fights must be kept away from the vicinity when filling
gasoline tanks . When necessary to use matches, only safety matches
m,,y be used . They must he kept in a metal container in the tool
box, Usc- of "strike anywhere" matches is prohibited. The amount
of waste in a truck should be kept to a minimum, and oily and clean
waste should be separated . Trash ,thould not be permitted to ac-
cumulate in the Loc)l box,

(2)

	

All trucks will be provitletl with at least one properly filled
fire extinguisher_ `All drivers and other employees should he in-
structed as to the best methods of extinguishing gasoline fires with
Pyrenf, and should be impressed with the fact that irl nearly all cases
there is time to extinguish & firs, as it takes an appreciable time to
heat anirnunition to the point where it will explode. A box contaii)-
ing 3 cubic feet of ,and should be carried on Loch vehicle .

(3)

	

When ammunition anti explosives are being transported in a
convoy of truths, it is advi"ble that they do not become widely
separated but a safe distance between each truck be maintained try
avoid clangor of collision .

	

The convoy stiould be stopped once each
hour during the trip, to inap+:ct each truckload, in a location not
within or close to limits of cities, tovms, or muaicipalities.

	

Driving
through congested areas should be avoided when possible . Trucks
should m9intain a moderate sped air] malce a full stop at railroad
crossings. Unauthorised pcisuns will not be permitted to ride an
trucks . If a truck catches fire, the other trucks will proceed to a
safe distance in cage an explosion may occur a,tid guards posted at a
distance of several hundred yards on each side of the truck to stop
all traffic,.

	

In case a truck breaks do&n and cannot be towed to its
destination by one of the other trucks, a two-man guard should he
stationed and t1

	

post to which the convoy is proceeding should be
notified so that a truck can be dispatched at once with loading per-
sonnel to relieve the disabled truck of its load .

(4)

	

Fuzes or ether detonating agents should not be transported
with other explosives. An exception is 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 weather
end from sparks_

	

As an ICC War Emergency Regulation, fuzes may
be transported with other explosives of a 3-foot sand barrier separates
the fuzes from the other explosives,

(S)

	

Explosives and ammunition should not be unloaded or piled
immediately back of the exhaust This regulation is intended to
apply to bulk shipments of ammunition by motor truck_ No regu-
lations will be construed to prohilut the carrying of complete rounds
of artillery ammunition, including fuzes and primers, in one vehicle
by combat units_

(6) When transj)orting artillery ammunition, all projectiles
should be perHll0 to the side of the truck so that the projectile will

;Mt13 0 411 iX

	

2at
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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 over the first layer of projectiles to protect the
rotating bands from becoming deformed through contact with other
projectiles when the truck is in motion .

(7)

	

No container of explosives or other dangerous articles may
be accepted by a motor carrier if damaged or in a leaking condition .
Any container found broken or leakingduring transit may be repaired
when practicable and not dangerous. Repairs should be done in
accordance with best and safest practice known and at least 140 feet
from other explosives or ammunition, If the damaged container
cannot 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 d imaged con-
tainer is beyond recooperage, it may not be transported beyond the
minimum distance necessary to reach a place where the explosive
may be disposed of with safety.

(8)

	

Trucks must have pneumatic rubber tirea and brakes on all
four wheels.

(9)

	

All artificial lighting must be electric .
(I0)

	

Puel tank inlets and connections should be equipped with
a device to relieve internal pressure and placed so that no overflow
can spill on the exhaust, and exhaust pipes will be protected by a
properly constructed flame baffle.

(11)

	

The floors of all vehicles must be tight, and exposed metal
on the body covered or protected with wood or nonmetallic material .

(l2) Lighting equipment on vehicles should be in conformance
with the standards prescribed by the ICC or the laws of the state
within which the vehicle is operating.

(13)

	

hlotortrucks containing explosives will never be taken into
a garage or repair ship for repair or storage unless it is an open, sun-
shaded garage where no open-flame lighter burner is in use.

(14)

	

When possible explosives will be transported during day.
light.

(15)

	

ICC rules forbid transportation of explosives on any full or
pole trailer,

(16) Intetiors of trucks must be free of bolts, nails, or other
projections which may damage containers.

(17 )

	

The entire load must be within the body of the vehicle, and
the tailboard of gate must be closed and secured during transit

(1$)

	

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
explosion .

(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) For 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 be
left unattended on a pnblic street or highway.

(22) Every shipment of dangerous explosive will be delivered
only to a person authorized to tvceive it . except such shipmentb as
are placed in magazines which are immediately thereafter locked,

(23)

	

Motor vebicies carrying explosives or ammunition will have
the prescrihfd placarding with lettering no less than 3 inches high on
a suitable background,

	

Sour °'Explodve" signs are required, one on
the rear, front, and on each side .

	

When transporting more than one
class of explosives or dangerous articles, no mare than one kind of
sign lettering or placard need be displayed and that one must be the
one which designates the most dangerous article: being transported.

(''4)

	

In case of accident, all unbroken packages 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 tire or explosion.
Care should be taken not to produce sparks.

	

In the event that a
motor vehicle is entangled with another or with an object or struc-
ture, no attempt will be made to disentangle the vehicle until the load
is removed to a place 300 feet from the vehicle or any habitation,
Inhabitants and other vehicles will be warned of the danger,

(23)

	

When explosiv" and ammunition are being transporter) by
truck from railroad loading and unloading facilities to or from the
magazine area, a route should he selected which avoids travel through
congested areas of the post.

Section VI

INSPECTION AND SURVEILLANCE

191 . £)EFINITIONS.
;a,

	

Inaprrtiun, Periodic and special visual examinations which
may include gaging, weighing, or investigation of components as re-
quired fur the purposes of determining the current serviceability of
the stocks on hand and detecting evidences of deterioration,
h *	NIaintenanec. The care taken and work done to keep the am-

munition in good condition,
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d.

	

{:ratting,

	

See chapter 1, section 11 .

r .

	

Surveillance.. Observation, inspection, investigation, test, study,
and classification of ammunition and ammunition components and
explosives in movement, storage, and use, with respect to degree r_,f
serviceability and rate of deterioration .

192 . INSPECTION O NUGAMNLS AND MAC:AEINE AREAS.
a . Magazines and magazine areas should be inspected once a

month, or more frequently as ntiay be required by regulations and
conditions, to see that all conditions ere normal, that neither humid-
ity nor temperature is or has been too high within the magazine and
titiat containers are in a satisfactory condition.

lip . The following is a surnmary of conditions that should apply
when ammunition is inspected :

(1)

	

Tlte location of magazines should conform to the quartitity-
distance tables in regard to distance from inhabited buildings, from
public. highways and railroads, and from each other,

(2) The magazine area should be well guarded and protected
against fire.

(3) The required firebreaks should be 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 venti-
lated

(6)

	

The interiors of magazines should be clean and neat with
stores arranged in orderly piles,

(7) The requirements of the Mixed Storage Chart, paragraph
173, should be met.
{g)

	

The stores should be properly identified by lot number and
piled with no more than one tat in each pile.

(9)

	

Outer containers should be securely closed .
(10)

	

Loose rounds, dainaged containers, empty containers, paint,
oil, waste, rags, tools, and other prohibited articles should not be
present 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,

(l2)

	

ExuNte should be removed from magazines promptly .
(13)

	

Files of publications should not be kept in magazine&

193. ShIOKELESS POWDER.
a, Smokeless powder in bulk and separate-loading propelling

charges should be inspected to see that all containers have lids fas-
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toned firmly in place . that containers are airtight and in good condi-
ti<'in . They should be examined for evidence of having been subjected
to moisture and dampness and, in wtirm weather and climates, the
re,col'dS of the me::imum-minimum thermometer exornined. Metal
containem of separate-loading propelling Charges should be air-tested .
Air-testing personnel should he familiar with the odor of decomposing
po ,xder and should iu3te earefu)ly the odor from each container as it
opened for air test.

(1)

	

Wlien srtioketess powder reaches an age at which it may be
expected to deteriorate with inrcreesed rapidity, each container is in-
spected at least every 1`? months, Propelling charges of lots that
satisfactorily parsed previous inspection should be reinspected at
12-month intervals,

	

If it appears that it will he nece9Sary to with-
hold inspection so that the elapsed tune will be greater than 14
months, prior authority will be obtained from the Chief of Ordnance.
N'Iethods of inspection and tests to be performed are laid down each
year by the Chief of Ordnance and published in WDSB 9-AMM 7.

(2) Where the number of defective propelling charges in any
one lot reaches 10 percent, the balance of the lot will thereafter be
inspected at 6-month intervals,

It,

	

During inspection . minor repairs such as tightening facings and
replacing gaskets should be effected .

r . 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 ISSL 3ngpection which normally appears an the
to-X-t paper will be shown on the shipping ticket.

194,

	

M, , ED AND SEARFIXED AN1nT[iy ITTON AND GRENADES.
a .

	

All stocks on hand should be inspected to see that they can be
readily identified as to kind and lot number and that the ammunition
has nut been subjected to moisture and dampness .

	

Containers should
be examined to see that they hove not been opened nor individual
rounds removed from their sealed containers. Serviceable rounds
turned in by troops should be examined to see that they have been
properly repacked and sealed .

	

Unserviceable rounds oil hand should
ive examined to see that they siv packed in closed containers and
inquiry made to ascertain that they 1seve been reported for disposition .
h .

	

When any large number of rounds of fixed or aernifixed arn-
Munitinn has been in storage 5 years or more, provision should be
ruade for the inspection of the propelling powder from representative
lots of the rounds. This requires disassembly of the round and
should be done with extreme care by experienced personnel only.
Request may he made of the appropriate service enrnrntind for ship-
ping represoItttative rounds o¬ the lots to ordilance establishments or

205
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for an ammunition inspector to supervise the disassembly and insp(:c-
tion. These representative rounds should be examined as follows :

(1)

	

Three packages representing each lot will be removed from
the magazine to a location in accordance with safety requirements,
and one round of ammunition will be selected at random from each
package . These rounds should be removed from the magazine and
4isassembled 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 ffmn that round will be destroyed, the primer
fired, and the balance of the round ehiliped to the nearest ordnance
depot, The entire lot will then be held for disposition .

(2)

	

SemiXxed ammunition will Ire inspected as described above
except that, when the charge is contained in bags, the bags only will
be inspected for partial or total discoloration and subjected to a
maitiual test to determine the serviceability of the cartridge case
cloth . Rounds containing bags which are discolored 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, anti rockets are inspected as
in subparagraph a, above, except thrit extreme care is taken to see that
all grenades and grenade fUZCS are in containers which are so effec-
tively closed that the articles cannot be eafiily removed and handled .

(4) A report in duplicate for each lot inspected will be for-
warded, through channels, to the Chief of Ordnance .
e .

	

Cartridge cases should be inspected, as occasionally burs, pro-
jectium, and slight imperfections are formed on the mouth of cases
during seating or crimping operations on an assembling machine.
Such irregularities must he removed so that the rounds may chamber
correctly . The use of power-driven grinding wheels on loaded ma
terial is prohibited .

	

Although it is preferable that no filing or grind-
ing be done on loaded cartridge cases, 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 generated will not be dangerous,
Protection should be given the primer.

195 . SRALL "AWNIS A,1011 ;NIITION,
a . TM 9 "1990 and WIDSB 9-AMM 4 should be available for

reference.
b .

	

An examination should be made to verify the following :
(1) That all ammunition 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 aiv firmly
fastened .

(4) That an excessive quantity of grade 3 ammunition has not
accumulated .

(5)

	

That grade 3 ammunition has been reported (per . $),
(6)

	

That there is no great accumulation of serviceable rounds of
Ammunition not packed ill clips of bandoleers or in the regularly
prescribed manner.

(7)

	

That there is no accumulation of otherwise serviceable am-
munition not identified by lot number .
e. The contents of representative containers of lots that have

been in storage for 1 year should he inspected for corrosion, season
cracking, dents, or other 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 inilructiori3 from the Chief of Ordnance .

196 . BULK EXPLOSIVES .
a .

	

High explosives anal black powder. Black powder in bulk,
practice bomb and smoke-puff charges, TNT in bulls and blocks, ex-
plosive D, and dynarnite should be examined to see that the con-
tAiners are in good condition, that there are no open containers, and
that explosives are not sifting from the containers- Black powder
containers should be examined for rust and for evidence that con-
tainers havv. been opened in an improper manner . such as by the use
of a cold chisel, hatchet, or other unsuitable tool, Dynamite con-
tainers should be examined for signs of exudation and other evidence
of nitroglycerin on the case or on the Boor.
h .

	

Bulb powder (smohrleAi,) .
(1)

	

Sulk powder of lots that satisfactorily passed previous in-
spections should be reinslwted at 12-month intervals, The action
provided in paragraph 193 � applies when it appears the period will
be greater than 14 months .

(2)

	

Hulk powder from lots in which 10 percent or more of the
lot was found defective will 1>e reinspected at 6-month intervals .
Each box will be opcited . If the powder smells of nitrous fumes,
or if the N/10 methyl-violet paper has turned white, that box will
immediately be segregated and subsequently di3posad of . Bulk
powder segregated will be reported on Ammunition Condition Report
as grade Ill for disposition by the Chief of Ordnance, If neither of
the above defects are found, a new dated N/10 methyl-violet paper
will be placed in the box, and the box returned to storage.

	

If the
amount of defective powchr in any one lot equals 10 percent of the
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lot, the balance of the lot will be inspected thereafter at 6-month
intervals .

(3)

	

For further information, see WDSE 9-AMNI 7.

197 . SEPARATE-LOA1)IIV4Y SIULL.

a. separate and unfixed Shell should be inspected to see that
they are piled in the inarutier, and with the clearszwe, prescribed in
chapter 3 : section II . Shell should be inspected for rust ar corrosion
and some of the fuze hole plugs should be rernaved to see that the

threads are not burred or rusty and that the cavity is clear . Fuze
hole plugs which require excessive force to remove Should not be
removed in the Magazine. When necessary to remove such plugs,
barricaded protet"tion should be liravided_

	

Sands 4hould be protected
against dents, cuts, Hzul pressure from upper layers of shell, shell
should be examined to seo that they are properly painted and marked
as required_ TNT or arnatol shell should be examined for exudate.
Any exudate formed on shell or the floor should be scrubbed up with
hot water or r4cetane .

	

Exuding shell should be reported and held for
disposition . Exudete is an oily brown liquid that oozes out around
the thread its the nose of a shell .

	

It is inflammable and may carry
small particles of TNT,

	

If the exudation is slight, the service Ciun-

rnand or department ordn8nce officer may permit the shell to be used
after the exudate has been thoroughly cleaned off_

	

If the exudation
is excessive and drib on the other shell or the floor, the Shell will not
be used_

lk, When it become:; necessary to recondition the exterior sur-
faces of projectiles, they should fast be thoroughly cleaned. Metal
does not stop rusting unless all signs of ru4t are removed from the
SJHell_ Light engine oil should be applied and cleaned off with dry-
cleaning solvent after 2 or 3 weeks ; then paint, with one coat of
primer anti one, or two if necessary, coats of paint .

	

Provision must
tie made for st4noifiztig lot numbers and other identifying marks on
projectiles and storing them so that the shell may be readily identified
by lot number,

198.

	

R1)itRS, The requirements for the itiaspeetion of fragmenta-
tion bornbs arp similar to those for fixed ammunhion, General-
purpose bombs are inspected to see that the regulations laid 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 as exuding shelf (par, 197 a), but there are tso
restrictions as to their issue,

sea
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199 . SURMARTNE MINE EXPLOSIVES. All submarine mitre
explosb .es, including bulk TNT And hlasting caps, should he in-
spected annuaIly The inspection of TNT will be made as required
by paragraph 196 and the inspection of eioctric blasting caps as re-
quired by paragiNph 201:1 .

	

In addition, representative samples will he
tested with an approved-type electric blasting cap circuit tester .

	

Any
rluostionoble blasting cal-A should aIsn be tested with th(! circuit tester .

240,

	

FUZES -AND SMALL ITEMS. Fuzes and other small loaded.
components and 9mmunition itemft should be examined to see that
they are stored in sealed containers and well protected against mois-
ture. hs4rtly filled outer containers are examined to X:ee that they
have 1),--en property roealed.

	

A check sIkould be made to see that the
components are suittible for uqa with the ammunition on hand and
that the required number is available,

	

Components which have been
iii storage more than 7 year will have a representative outer container
(31 each lot opened mid the contents examined for ru4t, discoloration,
and corrosion . Satisfactory ittXms: are resealed by resoldering con-
tainer9 or sealing kvith frictiov tape and a coat of shellac, t<7ues-
tionahlc items will not be issued but will be reported to the Chief
of Ordnance for dislx),,d1iorL .

2111 .

	

PYROTECIINIC5 .

	

Pyrotechnics sILO,uld be examined to see
that all containers are in goad condition, and that they are effectively
clo8ed so that the cutitetnts cannot be easily removed or handled .

2 .

	

CHFMIC:1L AMMUNITION. Chemical ammunition should
be inspected to see that it is stored So that any leaky container can
be readily removed anti that facilities for handling leaky containers
are available. The ammunition should be examined monthly for
leaks and every 6 months for rust or corrosion. Boxes should be
examined to see if therp. are any lnstrutXtions thereon requiring the
destruotion or use of the contents by a certain date . Containers
whita, develop leaks should ho reported, through channels, to the
Chief of Ordnance, Such relkxrts should include information ay to
type . lot, date discoveMI, nature of leak, Hnd whether apparently
caused by defective material. or improper handling, and disposition
made of container or disposition recommended.

'?11 :3 .

	

INERT COMPONENTS.

	

Inert or empty components, of am-
inunition should be inaperted to see that t1Lcy are properly protected
against rust and corrmXXion, or if they need a renewal of a protective
coating of paint or grease,

2104.

	

OUTDOOR STORAGE. Ammunition stored outdoors should
lie frequently iirspected fur signs cXf deterioration or loose components.

2es



Po rs . 205-207

Care, Harullixtg,and Preservation
TM 9-1900

265, ItLNORT OF LN51"atVICFAIi<LE AND DEFECTIVE Ahl-
MuNITlO:N.

a .

	

When the material in the hands of troops is inspected, inquiry
should be made as to any ammunition failures experienced since the
date of the last inspection and whether suelti failures have been re-
ported . If no report has been made through channels to the Chief
of Ordnance, all available details of failures will be collected and so
reported.

IF.

	

If the inspector finds defects in ammunition which will require
the expen(liture of labor or funds to correct, he should take care to
examine a sufficient number of containers or rounds to insure a
report on average conditions and not isolated cases,

	

The examination
of fire containers, selected at random, should he sufficient for a report
that will reflect average conditions.

'?0G .

	

PUBLICATION F11X.
a.

	

A file of pertinent Technical Regulations, Technical Manuals,
Field Manuals, WDS13's, Ordnance Field Service Bulletins, and Ord-
nance Department Safety Bulleti,tis, together with a copy of the
Ordnanco Safety Manual, 0.0 . Form No. 7274, will be kept complete
and up-to-date . The service command or department ordnance of-
ficer or his assistant Ahould determine . when inspecting ammunition
at a post, camp, or station, that such files are available and their
conteixts thoroughly understood.

h. Additional information regarding inspection and surveillance
may be found in chapter 5 .

207, DEFINITIONS.

Section VII

RENOVATION

a,

	

Henovalion denotes all activities . necessary to place ammuni-
tion in a serviceable condition, which involve disassembly of the
item . Such disasacinbly does not moan that which is involved in .
ordinary operation such as the fuzing and unfuzing that may be per-
formed by a gun crew, but that which involves the opening of a joint
which originally was intended to be permanent, as shown by crimp
ing, staking, or cementing .

	

'Renovation may be necesmry to replace
e 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 eOMPonents as may be required .
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b .

	

Reconditioning denotes those maintenance and repair aCtivi.
ties which do not involve replacement of unserviceable components.
It includes such operations as deru%I ing, repainting, restenciling, repair
of container,,, and superficial repair as removing dents Iron; cartridge
cases and straightening borrxb fins, etc.

r .

	

Xlairitxnance is an aii-inclusive- term involving s-econditioning
and renavation as defined above . More specifically, maintenance is
the n%aintaining of stocks of annnmiition, ammunition coinpottents .
Hnd explosives in serviceable condition for immediate uae .

{I . Salvage includes oporations necessary to disassemble or break
clown ammunition and ammunition components in order lo recovar
therefrom all materials and cornpcnments which are or may be service-
able or which may have vfilue as scrap.

208 . DESTRUCTION OF UNFIT OR UNSALVAGE AMMUltii.
TIC1N . Arrlrallnition or its components which are unfit for salvage or
are unsafe to handle are disposecl Of b5. such methods of desrtruction
as detonzition, burning . or dumping at sea, as described in chapter 4.

2IFd .

	

AUTII{llCIT1r- FOR HEVCIVATII}N .
a .

	

Rinovaf :on of ammunition, ammunition components, end ex-
plosives will be undertaken in the Zone of the Interior only upon
receipt of specific authority and instructions from the Chief of
Ordnance .
h .

	

Tht. Chief of Urduance issues orders for renovation operations
ba" upon one of tlse following :

1)

	

Surveillance reports from An ordnance activity to which am.
munition inspectors Kre assigne(I, either in the United States or the
overseas departments.

(2) Reports of functioning or other tests . either surveillance,
Acceptance, or special.

(3)

	

Reports from the Losing serUices us:eally originating from ord-
nance officers assigned to class I, It, or III installations or with com-
mand organizations .

(4)

	

Reports of malfunctions and accidents from the using serv-
ices, submitted in aecordaIWe with AR 750-14 . which may disclose a
desirsible engineering charge,

210.

	

SA1f1;"fY RE{1MREMEw'fI.
a .

	

Renovation s1imild be performed in an isolated area or build-
ing specifically designated for that purl)use . The quantity of explo-
sives present should be the minimum necessary to carry out the
operation,

	

These operations should be carried out in confonttity with
the quantity-distance requirements of chapter 3, sectioh II, based
upon the total quantity at the operation . The number of persons

241
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permitted ot or near the operations should be inept to a minimum .
The area or buildings should be free of loose explosives, wsste paper,
and other combustible material, All work will be performed under the
direct and competent supervision of experienced personnel .

1) .

	

Renovation operations are hazardous and require a thorough
knowledge of the activities involved, the hazards to be guarded
against, and the precautionary methods necessary for greatest protec-
tion to personnel and property . The equipment used must be de-
signed with this in mind and, in many instances, operations must be
conducted in workrooms barricaded for the protection of personnel
and property in the vicinity of the hazardous operations_

	

Barricocles
may be of three general types ; reinforced concrete, metal, or earth,
or any acceptable combination thereof .

	

The height and thickness of
the barricade are governed by the renovation requirements . The
decision os to the number and type of operations to be conduc'terl
behind a barricade should be based on the hazards. involved, and the
barricade, equipment, ;anti tools to be used should be designet9 to
make the best and most etlicient use of the protection affordeX3 by the
installation .

21 l .

	

S.UETY REGLl1 .ATIONS FOR MAINTENANCE AND SAL-
VAGE OF E?LPLOSIY'ES OR AMMUNITION,

a.

	

Ammunition or explosives shall not be renovated or salvaged
within a magazine where other ammunition or explosives are stored .
These operations &hall 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 carried
out in an empty magazine or in the open at intraplant quantity-
distance requirements, but in no case at less than 100 feet from the
nearest location of cxplosivee,

h .

	

The quantity of explosives or ammunition involved or present
in any operation at une time in one location shall be limited to the
minimun) quantity necessary to carry out the operation, thus ,

(1)

	

Black powder, 100 pounds,
Separote`loading propelling charges-1 open container, and

four closed containers.
(3) High explosives are limited to one open container of 100

pounds and four closed containers.
(4) Smokeless powder limits shah be one open container and

nine closed containers.

r .

	

Mweardous operation, such as those involving the removal of
boosters from shells, end the disassembly of fuzes and grenades . shall
be barricaded to reduce operating hazards .

	

Disassembly of amtnvni-
1292
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tion and burnbs and other similar disassernbIy operations shall 1),e
performed behind an adequstx? barricaklle . Examples are ;

(1)

	

Disass&.inbly of loaded boosters, bursters . loaded fuzes, loaded
primers, and blank ammunition,

(2)

	

Removal of buogtery end fuze seat liners from loaded bombs,
base plugs from loaded projectiles, and loaded boosters from loaded
shell&

d-

	

Thfi following and very similar disassembling operations may
be performed without a barricade provided the aswmbly has been
usual and tho ordinary cquil)rrlerlt, toolq, and methods used in the
a:$sernbly are sufficient to accomplish the disassembly without the
application of undue force .

	

Care must be taken to ascert;An that the
surfaces to he separated are not corrnclca, contain no h&rdened glue
or other binding agetits r and ctre not sealed with metallic calking.

	

If
widue force is necessary, these operations must be accomplished be-
hind a barricade,

(1) Removal of loaded fuzes and fare well cups and ignition
cartridges from loaded shells, 60-innand 81-non primers . and dis-
a+smbly of projectiles and cartridge cased in fixed ammunition, and
the removal of set screws from loaded projectiles,

(2) When stake punch marks musk l;e removed with drilling
equipment, the equipment must be provided with a positive slop to
pjvvent the contact of the (frill with the fu2e or booster parts, or with
the explosives in the shell or its conlents.

(3) The removal of hand grenade fuzes from loaded grenades
nYust be perforated immediately in front of a suitable protective tank
equipped with ari effective baffle, into which the grenade can be
deposited should a premature ignition of the tiring medium occur,

e,

	

When soldering operations are performed upon metal contain-
ers, precautions shall he taken to insure that they contain no loose
grains of powder or explosives (lust,

f .

	

All salvage components must he kept separate until disposed
of hi accordance with Army Regulations or directions of the Chief of
Ordnance.

212, 1ClXll1PhTh;V'I' FOIt RARKIi:AIWS.
u, Normally the equipment required for barricaded operations

consists of a suitable barricade, holding devices, operating device,
means of following the operAtion, and method of safely transmitting
power required for the operation,

( 1 )

	

A suitable barricade is one that will afford the necessary
protection to personnel and property_

	

The location of the barricade
should be such that it will equal or exceed the minimum safety dis-
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tances required by the class and quantity of explosive involved, as
shown in paragraph 172 .

(2) A suitable holding device, located to the rear of the barri-
cade, may consist of some form of a vise or jig on either a fixed or
all adjustable base, placed in such a manner as to hold the item in
a centered position so as to permit the proper application of the oper-
ating device .

(3) A suitable operating device may be a wrench or other tool
designed to fit the item for the work to be performed .

(4) A suitable meann for observation may be furnished by v
mirror or series of mirrors located so as to keep the personnel at a
safe distance from the operation .

(5) A suitable method of transmitting power to the operating
device normally consistn of a shaft extending through the barricade
and should have a positive stop on the operating 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 barricade.

213. T(1<ILS AND WPPLIES. Tools and supplies for ammuni.
tion renovation are listed in ORD 10 SIN N-500-CA and described
in TM 9=1905, Other tools kind equipment that have to be designed
should meet strength requirements and guard against the introduction
of chemical, mechanical, or electric hazards over and above the nor-
mal hazard of the ammunition and explosives involved . When ex .
pogeci explosives are involved, the use of safety tools end equipment,
which enay be made of nonsperking metals, wood . or fiber, is required.
The use of certain types of nonsparking took must be judicious, how-
ever, because certain types of nonsparking metals may form sensitive
salt compounds with certain types of explosives; for example, the use
of any copper-begAng metal with explosives containing nitrates,

,y, In planning normal operations, the sequence of operations
should be considered in foul separate phases (not considering move-
ment to and from storage)!

(1)

	

DisAssEmnLy GROUP.

	

Removing packing materials, and dis-
assembling ammunition preparatory to renovation,

(2) REASSEMBLY GROUP. All preparation far and proper reas-
serrrbly of the item .

(3) FINISH GROup. All necessary reconditioning and returning
of the items to their packages, with necessary package marking and
repair .

(4)

	

DtspnsAL Gaovr= . Disposing of all unserviceable or unusable
component parts, waste explosives, etc, that may accumulate during
renovation operations.
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PRECAUTIONS FOR PRACTICE FIRING

215,

	

CFf1FllAL .

	

Specifications, standards, and limits of precision
are prescribQd for the inanufecture srtid preparation of ammunition_
In spite of this, inherent limitations exist and malfuinctions of ammu-
nition may occur, The immediate problem is to prevent the occur-
rence of malfunctions wherever possible, to minimize the effect when
thoy do occur, and to avert, through experience, similar malfunctions
in the future, The general safety precautio"s r chapter 3, section 1,
should be observed wherever applicable. The specific regulations
and precautions for Ille use of each type of ammunition given in
this section and in chapter 2 will be observed .

".x.16 . GENERAL PRECAUTIONS HEF01R1: F1RINC .

a. Status of ammunition luts. A check should be made to
determine the status of the lot of ammunition intended for issue,
Ammunition should not be fired if the lot number is not positively
known . If defects which may affeci the safety and functioning of
the ammunition are found in a lot graded as svitable for firing, a
pi'CTnpt report of the coztidkiox, will he submitted to the service
command or department ordnance officer. Firing of that lot of
ammunition will be suspended pending instructions from the proper
ordnance officer . If malfunctioning occurs during firing, a prompt
report on the ammunition lot will he made as prescribed in AR 751}-10 .

1),

	

Aller�buns anal ARllmtiiutiurnm .

	

Any alteration of loaded am-
munition except in accordance with specific instructions from the
Chief of Ordnance is hazardous and therefore prohibitt!d, serious
and fatal accidents have resulted frcrn substitution of propelling
charges, fuzes, primers, and projectiles, aTl(l frcrn the local prepara.
tion and loading of PJACtiCE a1nmunitiot3, including grenades, pyro-
techIYics, etc .

c .

	

Placing ammunition .

	

ALL ammunition at the firing point will
be so placed as to ntiinimize IN : possibility of ignition . explosion, or
detonation in case of z4cciderit at the gun position. It should be
in a dry place xr3f.I protected from the direct rays of the sun by
tarpaulin 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 overhetated ammunition .
White-phosphorus shell will bu gtacked (preferably with the base
of the projectile down, although if the temperature is not expected
to exceed 105° F, thie precaution is not necessary) in a space cleared
of all combustible material, away from personnel and other arnmuni-
hon . All components in the field should he stored separately and
in small amounts to minimize danger from accidental burning of
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powder or detonation of pt'ojectiles . lures, And primers. Chemical
ammunition is stos-ed away from other types of ammunition

,I,

	

Safety zuiws. Data for delimiting safety 2nnes for rAngt.s in
tiring small arms, artillery weapons, wnd chemical-wartare weapons
will be found in AR 750-10-

e,

	

Smoking.

	

Smoking by anyone ]]ai(((ling, or in the vicinity of,
explosives or ammunition is prohibited.

f,

	

Lighlw . Use of any light& other than approved lanterns or
flashlights in the vicinity of exptwiives or ammunition is prohibited,

r .

	

lland inr,

	

Care should he taken not to rlmp projectiles,
powder containers, or fuze or primer containers. PraJecfiley should
pot he allowed to strike fngether . All safety precautions for hartdlind
ammunition giver] in Technical Manuals grid ir) this manual tivill

be rigidly observed_
h . Markings. Moisture-resistant seals of packed ammunition

should not be broken until the ammunition is ready to be used .
Rounds should not be withdrawn from containers until they are
ready to be 6red unless the ammunition is to be 1oll(lell directly
iT31u the caisson_ Safety devices on fuzes will be removed just
Wore firing and at T1o Other time . CarnI)Oncrnts of rounds prepa,'r;il
for firing but not fired will he returned to (heir original condition
and packing& and appropriately morlwd and resealerj, Such cam .
portents will be used first in subsequent firings in order that stocks
of opened packing may be kept at a minimum,

i.

	

Civanlim-iRs .

	

The complete round or each component Should
he inspected by a member of the gun craw for burs, dents, gravel,
dirt, grease . and older materials before ioading into the gun. A cloth
should be kept nearby inn «>iping off grease, dirt . arid foriign 1natter.
ArllMunition must be clean And tree from dents . which will inti:rfero
with grope<r seating of the round, lx"frjrc! it is placed in the weapon,

317_

	

GENBRAI .111cl',CAl"rlON DURING AND AF°FElt HIUNG.
a.

	

1)cCrc (X stud 111alfllnl't1Ur1in.s .

	

AR 750-10 provides that all
officers having charge of firing must make a report to the local
ordnance officer of aT3y ordnance materiel issued to t}1e troops wbicb
malfunctions in firing Or rciveals defocts either in firing or in storage,
including such malfunctions and dofecty as rare noted in target-practice
reports. It is the duty of the local ordnance officer to invemigatc.
alI cases of MH11UTiutinning and defects observed by him or reported
to hini, and to report serinus cases tc the Chief of Ordnance through
the service command ordnarLC1' officer, Whrnever an accident occurs
which results in injury to personnel or darmige to materiel, tile lot
of arnrrlllnitiun 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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f)flicer under whose supervision the materiel is maintained or issued .
One copy of this report will be sent to the service command Drdnanca
officer_ Accidents of a serious or potentially serious nature require a
report by the quickest means of communication available . Insofar
es practicable all evidence will be preserved and not be disturbed
until the Arrival of an investigating officer .

b .

	

Prt)tection of persantiel . AR 750-117 gives the regulations
and details for protection of persons in the vicinity of the firing point .
Any individuAl in the military Qervice who observes a condition
which makes firing obviously unsafe will immediately command
"CEASE FIRING-" 11 at a distance from the unit firing, he will
make the prescribed signal to halt firing, When chemical ammuni.
lion other than smoke is fired, all persons Will be provided with
gay masks_ Consult AR 730-10 for regulations governing the use
of service ammunition for training purposes,

c,

	

1''iriTig through trees . When firing ammunition from a mask
of trees, a premature buivt may result if a fired shell or shrapnel
strikes the branch of a tive. The striking of even a twig by a shell
fitted with a time fuse may derange the setting or deform the time
ring and cause a premature burst .

d .

	

DRdpi,

	

A dud is d discharged but unexploded bomb, projectile,
car grenade_,

	

It may result from defects in the fuze, booster. or charge :
from the unscrewing of fuzes in flight ; or from the character of the
ground at the point of impact . Whenever a dud can be readily
located and examined without moving it, an effort should be made
to determine the caufie of the failure.

	

A dud is a source of danger
mid if improperly handled mAy explode and injure personnel . A com-
paratively slight blow or disturbance may cause it to explode .

	

Duds
should he destroyed in place (for methods of destroying we chap-
ter 4) .

'.'18. SAIALL-ARAIS A3ih1umrrION.
a .

	

Inspection.

	

Small-arizis ammunition will be examined before
issue . The procedure for examination and the defects to look for
are described in TM 9-1990. WDS13 9-AMM 4 contains essential
infoTmatlon coTwerning the grading of small-arms ammunition and
the dispcAition of fired components and unserviceable rounds in
accordance with AR 775-111, 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
issue, and report made to the Chief of Ordnance . Normally, small-
arms ammunition will have no visual defects unless it has been stored
fair a considerable period ; ammunition with less than 5 percent
visibly defective roundss may be issued without 100-percent inspec
tion .

	

If 20 percent or more are defective, the lot is withdrawn from
-78 127 0

	

0. 1s
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service and held for disposition . The post ordnance officer should
nee that the troops are instructed as to the kinds of visible defects
which can be readily detected and the correct manner in which to
cull ammunition. Particular attention should be paid to incipient
cracks which are not easily 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,

lj,

	

Identifiration .

	

Since different types of small-arms ammuni-
tion are of similar appearance, the kind of ammunition being issued
will be strictly checked from the markings on the packing,

e .

	

Firing biattk eartr'idpes-

	

Stank cartridges should not be fired
at a representative enemy at distances tens+ than 20 yards ; as the
wad or paper cup may fail to break up .

51 .

	

Misfires and liangfire@,
( 1)

	

For procedure in the event of an appareot tnisfire, see chap-
ter 2, section 1,

(1!) When a haogfire occurs, in any lot, its use should be sus-
pended and a report will be made as prescribed in AR 750-1t1 to
the post ordnance officer, giving the number of the lot involved .
The ammunition lot thus affected will be withdrawn and replaced
by serviceable ammunition .

c .

	

Ludgl-d bullew.

	

When a bullet lodges in the bore of a rifle,
pistol, or machine gun, it should be removed by the application of
pressure from the muzzle end of the weapon,

	

To attempt to shoot
the bullet out with another cartridge is extremely dangerous and
therefore prohibited .

f, Defective eouncls. Dented cartridges, cartridges with loose
buhots- or otherwise defective rounds should not be fired.

g. Nifiress in blank Firing. Misfires in which the primer ex-
plodes but fails to ignite the powder charge have proved dangerous
in firing automatic arms with blank-firing attachments. Some of the
powder is blown into the bore and becomes lodged in the blank-
firing attachments. A series of such rounds will cause an accumula-
tion of powder sufficient to result in serious damage when ignited
by a normal cartridge . When misfires in excess of 5 percent occur
in firing blank cartridgee, the firing of that lot of ammunitions will
be suspended and reported to the Chief of Ordnance,

h, Armor-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 ammunition.

	

After a container of arrnmunition
is opened and cartridges issued, each man should take care of his
own ammunition. The primer should be protected from blows by
sharp instruments, as such a blow might explode the cartridge .

j .

	

Use of nil or greaNe .

	

The use of oil or grease on cartridges is
prohibited, These agents cause injurious abrasives to collect in
automatic weapons and produce excessive and hazardous pressures
on the rifle bolts when nonautomatic rifles are fired . NOTE: This
restriction is »ot applicable to 20-mrrr. ammunition .

219. A11T1IIERY AMMUNITION .

a.

	

Examination .

	

Before firing, repreaentative samples from each
lot of ammunition should be examined for visible defects such as
exudation, corroded fuzes, looseness of projectiles in cartridge cases,
damaged rotating bands, and excessive moisture and dampness, etc.
If these defects are likely to cause difficulty when the fuze is set
or the round iy loaded into the gun, or question exists as to the
safety and functioning of the ammunition, it should not be used
until it has been examined by the service command ordnance officer
or his assistants . Care should be user) in condemning ammunition
from use, as shell which are exuding slightly can be made service-
able as prescribed in War Department Supply Bulletins. Often,
fuzes which are only slightly corroded or discolored are serviceable
and can be used,

b .

	

Fackings . If the ammunition is packed in individual tin or
fiber containers, the containers should be opened by means of the
tear strip provided ; the round Rhould not be withdrawn from the
container until it is to be fired unless the ammunition 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
let their containers.

C, PIRcing of ammunition. At the firing, point, antmunitioIi
which is 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 tarpaulin so placed that air can circulate through the pile .
d .

	

Propelling chargeo .
(1)

	

PREMATvim mmTioN. The powder charge for a round will
not be brought near the breech of the gun until the preceding round
has been filed, the powder chamber carefully sponged with a wet
sponge or cleared of any passible smoldering remains by use of the
gas ejectors, and the face of the mushroom head has been wiped.

(2)

	

FLAREBACK3. When the breechblock is withdrawn, the gases
remaining in the bore sometimes pass to 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
to prevent serious hurns to the breech detail .

(3) if3LENDlNG . Propelling charges will be fired as received
Blending will not be retorted to except in special cases where the
necessity therefor has been approved by the Chief of Ordnance,
who will furnish the necessary inStructions .

(4) ERRATIC AND EXCESSIVE PRESSURES . Erratic pressures or
ranges may be due to deteriorating propelling charges, improp-er
ignition of the propelling charges, defective or loose rotating bands,
and, in the, case 4f separate-loading ammunition, improper wrapping
or lacing of the charge . Excessive pressures are likely to develop
if the diamitter of the propelling charge is altered so as to prevent
the projection of the Flame from the igiliter to the front of the
lxow&r charge. For further information, see AR 7SQ-10, All powder
lots giving excias pressures should be immediately suspended from
use, pending instruction; from the Chief of Ordnance .

(5) MAXIMUM RANGES. The term "supercharge" is purposely
used in referring to the propelling charge required to give maximum
range. It cam%ot 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. J:f this is not complied with, excessive wear of the
guns will result.

	

With multisectivn propelling charges, the complete
charge is used when supercharge is desired ; only the base section
and such lower zone 4scremezlts as may be required are used in the
lower an() intermediate ranges . Where the charge is of base and
inoement type, only the base charge is used when the normal charge
is desired,

(6) IGNiTExS,

(a) When loading the separate-loading propelling charge into
the guh, be sure that are igniter is always on the end of the charge
toward the breech. The cloth used for asnembling igniters is d5ned
red and indicates clearly the end which should be at the rear of
the chamber. The red dye also indicates that the igniter contains
black powder . Undyed igniter cloth has been used, however, for
some propelling charges now in the service, In this case the igniter
end can be identified by the quilting used to hold the black powder
in position and by the words "IGNITING POWDER" stenciled on
the igniter.

fib)

	

Propelling charges should met be placed in the gun with the
igniter fastened to them by safety Dins . Before firing, the safety
pins should be removed and the igniter }lad attached to the charge
by sewing" the stitching being caught in ot least three places, 120
degrees apart .
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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)

	

If 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 . I£ 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) If 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 observed :

(1)

	

FIXED OR SEMIFIXED AMMUNITION. Two attempts will be
made to fire, except in the case of guns 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 tuhe within 45 seconds after the original
misfire, water should be played on the barrel until it is cool, The
safest time to remove a misfired round of fixed ammunition is
between 30 and 45 seconds after its occurrence,

('2)

	

SEPARATE-LDAPING AMMUNITION.

(d)

	

Two attempts will be made to fire the primer before it may
be removed .

	

If the primer is heard to fire, a minimum of 60 seconds
will be allowed before the breech may be opened a7nd the faulty
charge removed .

	

The faulty charge must be stored separately from
otbeT charges.

(b) ,1f the primer is not heard to fire, two more attempts to
fire will be made. Then proceed as follows :

1 .

	

If the primer can be removed by a person standing clear of
the path of recoil, after 2 minutes have elapsed, the primer may
be removed and a new one inserted, If the second primer fails, 14
minutes should be allowed to pass and then the breech may be
upined .
y1 .

	

If the primer cannot be removed safely as described above, no
httempt will be made to open the breech or replace the primer for 10
minutes.

(c) Misfire primers should be handled carefully and diRposed
of quickly, owing to the chance o£ a primer hangfire. Further infor-
mation will he found in AR 750-10 and the Technical Manuals and
Field Manuals pertaining to the piece .

FU7.UPX .

(1) Extreme care must ba taken in handling and assembling
fuzes to $hell or bombs. All lazes must be treated as delicate mecha-
rd3rrw, _The forces which arm a fuze on firing a w"pon can be simu-
lated rby rolling or dropping, and a fuze so armed may be functioned
by the impact of a blow or by dropping.

(2) In the assembly of fuzes and projectiles, the fuze body,
threads, adapter, a,nd fuze cavity must be inspected 0 insure that
grit, grease, or other foreign material is not present, This is necessary
for proper seating of the fuze without the use of excessive force,
Meaning of the fuze cavity should be accomplished with a piece of
rloth and a small stick which can be inserted into the cavity,

	

Fuze-
hole lifting plugs should not be removed except for inspection or
when the fuze is about to be inserted .

(3)

	

When ammunition or projectiles are issued fuzed, no attempt
will he made to remove the fuzes without specific authority and
instructions from the Chief of Ordnance,

(4)

	

Fuzes will not be altered,

	

Any attempt to alter or disas-
semble fuzes in the field is dangerous and is prohibited except under
specific direction of the Chief of Ordnance. The only authorized
assembling or disassembly operations are screwing the fuze into the
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projectile if the round vras not isgued fuzed, or unscrewing the fuze
from the projectile if r)ot fired

(5) 1~very precaution should be taken to keep moistare away
from ponvder-train time fuses_

(ti) Time fuses are always issued set "sore," 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, each round which
contains a time fuze or point-detonating fuze should be kept out
of the path of recoil until recoil of the previous round has taken
pace; this practice will prevent a heavy blow on the fuze, If
fuzed rounds are accidentally struck in this. manner, they will not be
fired under any circumstances but will be immediately placed in a
segregaECA locatiOT3 and reported to the post ordnance officer for
examinatiun and necessary action .

($)

	

When cheokisig the accuracy of fuze setting by cutting trial
fuzes, no fu2e should 1x- cut more than twice.

220. HIANlft AA1Ml1VITION.
u . Only blank ammunition furnished by the Ordnance Depart-

ment will be used. Blank arn,nunition is issued to the using services
in campletrt: rounds only . Smoke-puff charges or blank ammunition
will nut be improviLwd when they are not provided .

b, If kept intact. handled with care, and vrutected from heat*
the compleii: round of blank ammunition is comparatively safe. The
following precautions, however, should he observed ,

(1) Under no circurnutances will rounds of blank ammunition
be tampered with in the field .

(2) Blank ammunition should not be removed from the fiber
container sooner 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 atlemot should be mach: to use it in a gun other
than that for which it is intended .

(4)

	

Any round in which the chipboard civsing cup is not firmly
in place should not be fired and should be handled with care until
di%poser! of as directed in chapter 4 .

221 .

	

PYROTECHNICS, CRNAADE5. AND CEEMICAL AM14IU-
NITION .

a . Pyrotechnics and grenades should be located some distance
either to the Hight or left of the firing points, never directly bk'hind .
Protective measures against grass fires should be provided, and ex-
treme care should be taken to prevent a grtYlsde or piece of burning
pyrotechnic material from dropping into boxes of ammunition .
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Care, ,F,fandhng.and Preservation

Pyrotechnics which have bran unsealed should be disposed of as
pi uvided in OFSB 3-9,

h .

	

In nrder to prevent accidents from the use of lethal or toxic
c'.hemical jArnmunition, no liar. ( :hernical ammunition other than non-
toxic smoke and nontoxic laChrymatory gas will be fused for training
purposes, including target practice, demonstrations, and tactical exer-
cises, except undtr the personal and dirc,ct supervision of a commis-
sioned ct?icer of the Chemical Warfare Service. This limitation does
not apply to the use of instructional gas identification sets or detona-
tion gas identification sets, Smoke-producing materials will not he
released in training V;ithin 300 yards of personnel, livestock, buildings,
equipment, car other objects which may be damaged . Equipment
containinattd with corrosive acids produced by liquid smokes will
be washed with water as sores as possible except when other methods
of protection or cleaning are prescribed in the appropriate Technical
Manuals .

e . Burning-type grenades, smoke pots, and two-compartment
candles uhould be stored in a cool, dry place, They ,y1)uuld not be
ignited within 5 feet of dry grass or other inflammable materials .
Burning-type grenades will not be fired closer than 20 feet f1Vm
personnel, becauhe grenades occasionally flash . When firing sinoke
pots, care should be taken not to have the face directly above the
smoke pot,

,1, klnfuzed grenades will not be fuzed in ammunition dumps
or storage magazines : car in greater quantities than are neoded for
immediate we,

222, 13OAMA. Altitudes and distances safe from fragrnentatiott
ar3cl blast effect will be specified by the Commanding General, Army
Air Forces (pay" , 21, AR 750-10, 22 January 1944), Safety pre-
cautions and methods of unfu2ing, disassembly, and handling bomhfi
are containers in TM 9-19811, All live bombs will be carried safe
and will not be armed until released,

223 .

	

T110RTAIt AMAIUPi2T>ICfn . The same safety precautions will
be observed in the field in the Handling and use of mortar ammuni-
tion as apply to artillery shell (par . 219)_ Further information will.
be found in FM 23-85 and FM 23-90 .
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CHAPTER d

DESTRUCTION OF AMMUNITION IN ZONE
OF THE INTERIOR

224. GENERAL.
a . General .
{ 1)

	

The instructions set forth in this section are for destroying
limited quantities of explosives and ammunition .

	

The term "limited"
is defined in subparagraph d, below. When larger quantities are to
be destroyed or the instructions set forth cannot be complied with,
special instructions will Ix furnished by the Chief of Ordnance .

(2)

	

Unserviceable ammunition, ammunition componentv, and ex-
plosives which constitute a hazard, cannot be sa-vaged, or are unfit
for their intended purpose and cannot be used to advantage for any
other purpose should be d"troyed in accordance with existing regula
tions.

	

As a general rule at Class 1, 11, or III iristallation, the only
ammunition items requiring destruction are obsolete or deteriorated
anununition (Krhich riiay be considered together) and duds,

(3) Lumber which has been exposed to explosives and which
cannot be readily decontaminated should be destroyed by burning
only under conditions approved for safety. Examples of such lumber
are wooden sections of tanks, vats, hoods, pipe lines, etc ., in which
hazardous material is impregnated .

	

However, if wood has been ex-
posed to explosive materiel to a limited extent, it map be possible to
decontaminate it completely by washing or steaming.

h.

	

ReKponaihilily and lrrocrdure.

	

Prior to destruction, an Am-
munition Condition Deport .(O.p_ Form 517--formerly O.G. 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 is
deteriorated explosives or Ammunition which is found to be immedi-
ately dangerous to life or property ; in such instances, disposition may
be made by order of the local commanding officer. The respon-
sibility for disposition is a function of the inspector : the responsibility
for destruction is ti function of the post ordnance officer. Where
local break-down of unserviceable ammunition is ordered, technical
instructions for the work will be furnished by the Chief of Ordnance.

r. .

	

Methods . Destruction of explosive material will he accom-
plished by burning, exploding, or dumping at sea, as specified below,
Burying of explosives or ammunition or dumping them into waste
places, pits, wells, marshes, shallow streams, or inland waterways is
absolurely prohibited ; except that loose black powder (par . 227)
may be disposed of by dumping into a stream or body of water .
Methods for destruction are generally based on the number of units
to be destroyed, the size and nature of each unit . the facilities avail-
able, and the topography of the land.
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Destrucfinrn of Ammurdtion in Zono of the interior

d . {Quantity of ammunition and explo$ives . By a `limited"
quvntity of ammunition and explosives, this section refers to the
number of unexploded &hell and other ammunition normally found
on a target range or in the field as an accumulation from firings or
other peacetime maneuvers_ Larger quantities, generally referring to
ammunition resulting from deterioration in storage or from obsoles-
cence, are to be destroyed according to specific instructions from the
Chief of Ordnance,

e. Materiats ut.Xl in destroying by explosion . Charges of
-pound blocks of TNT or sticks of dynartute are used .

	

These are
set off either by time fuse (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 r3itrostarch blocks have been
authorized as a substitute for TNT blocks . Nitrostarch is a hard
dense substance considerably more sensitive to friction and impact
than TNT. The crushing ar breaking of the vifrostarch Woclrs is
hazardous.

	

Dynamite is not to he used in the destruction of duds .
f.

	

Materials uNttil in destroying by fire. Fires used in destroying
small ammunition components may be made from scrap lumber,
wood, or such material etc excelsior . When components to be de-
stroyed are laid on the pile before lighting, the fire will be lit from
a distance by mesas of a train of inflammable material or by a charge
of black po%vder ignited with an electric squib,

g.

	

Specific types .

	

Information dealing with the particular type
to be destroyed will be found in the paragraphs foltowing,

h .

	

DE'-nlolition methods . For details of methods and procedure
of demolition work, consult F

	

5-25.

225. CLUMPING AT yEA,

a. When burning or detonation of explosives or ammunition is
impractical, dumping at sea at depths not less than 900 feet and not
less than 10 milesfrom shore is permitted . Before disposal, by dump-
ing in the sea, of any ATYImunition, every effort will be merle to
salvage it for further use or reclamation of compoae0 parts.

	

Dump-
ing in the sea will . in every instance, 1]e done only upon War Depart .
ment order .

h. Navy, Coast Guard, and port authorities must be consulted
and their regulations regarding transfer and disposal of material of
this nature must he observed, Ammunitio,t items must be removed
from containers before being dumped Overboard. The location se-
lected for dumping should be appreciably deeper than surrounding
locations to preclude the possibility of ammunition being washed
toward the share by tidal action .
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c .

	

1n transit, the boat or barge will display a large red flag at
least 10 feet 2bove the deck and a competent person will be con-
stantly on the alert to warn approaching craft of danger . Wltars
necessary, a War Department representative . who is familiar with the
hazards involved in handling ammunition, will accompany cortttner-
cial vessels contracted to dump such material in the capacity of a
safety adviser.

2261. SAFETY PRECAh'FIONS,
a. CeneraL Safety is the major consideration in destroying

ammunition and explosives . It 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 reasunable and
practicable. Only after safety requirements have been met should
salvage and economy be considered, It may be necessary to im-
provise apparatus to accomplish the desired results, and it is essential
that the destritctiosx procedure be analyzed and planned in detail for
compliance with the general safety precautions in chapter 3, sec-
tion 1 . The general safety precautions that must always be complied
with in destroying ammunition are described below .

h .

	

Selection of Site.

(1) FOR DESTRUCTION BY BURNING. The selection of a site for
destruction of explosives by burning should be based on the principle
of obtaining the maximum practicable distance from all magazines,
inhabited buildingr4 operating buildings, public highways, and rail-
ways . Consideration should be given to the direction of prevailing
winds . Wherever possible, natural barricades should be utilized be-
tween the burning site and operating buildings and magazines. The
bursting site should be approximately inhabited-building distances
from all structures a.nd public thoroughfares.

(2)

	

FOR DESTRUCTION BY ]DETONATION . The Se1eCtiOll Of a site
for destruction of ammunition by detonation is based on the same
principles as in step (1), above . Such a site should be 3,600 feet
from public highways, public railways, inhabited buildings, magazines,
and operating buildings.

	

Where this distance cannot be obtained, a
pit or trench rhould 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 required when the
destruction takes place on an artillery range or similar site where a
cover of earth 2 feet thick should be used to limit the range of frag-
ments. Combustible rubbish should be destroyed at a location removed
from those places where explosives and explosive-contaminated ma-
terial are destroyed . Where limited space does not permit separate
burning grounds. a part of the explosive destruction may be reserved
for burning rubbish, provided the two areas are not operated simol-
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taneously. Such an area should be enclosed by a substantial wire
mesh, not over '/a-inch mesh.

C. Maintenance of grotandes . All dry grass, leaves, and other
inflammable materials within a radius of 200 feet from the point of
destruction will be removed . Fire-lighting facilities for combating
grass fires should be kept rec+dily available and, if practicable, the
ground at the point of destruction should be wet down with water
at the close of each day's operations. The use of concrete mats for
burning or detonation is not permitted.

cl .

	

Protection for hrraonnel .

	

Personnel engaged in demolition
work should always have ample time to reach sheltet affording sub
stantial overhead cover and splinter-proof 1)rotuctiuri .

	

The signal for
detonation 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 all persons have reached cover mid the person in charge of the
blasting is assured that the area is properly cleared of all personnel_
Dependent upon local conditions, temporary or permanent barricades
will be provided end safety distances will be observed by all persons,

e . Safely diM"imrc requirements for preparation of primerM
mail ,lemulitiun chargeLL . It is extremely important that personnel
take adequate precautions to prevent accidental explosions while
preparing primers for demolition activities . In addition to the gen-
eral. safety precautions currently in force, the follawing safety rules
for the preparation of primers and demolition chargeXz will be 3frrctly
observed.

( 1)

	

Test-burning of time fuse (safety fuse), for determination of
rate of burning of the roll, will be dome at a minimum safety dis-
tance o£ 25 feet from exposed blasting caps or explosives in the
direction toward which the air current is moving.

(2)

	

Cutting square across end of time fuse (safety fuse), remove
and discard 2 or 3 inches of fuse from each roll,

(3)

	

Cut off and test a 1-foot length from each roll for determina-
tion of burning time- All fuse ir3 tire same fall should burti at a uni-
form fete, though rote of horning mrty vftr;' from approximately 30
to 43 seconds per foot in dif7erent rolls.

(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 car explosives.

(6)

	

Cut sufficient time fuse (safety fuse) to permit firer to reach
a place of safety before the charge explodes,

(7)

	

Select one nonelectric blasting cap, bald it open end down,
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and shake gently to remove dirt or other foreign matter, Hold the
desired length of time fuse (safety fuse) vertical and gently slip the
cap down ovet- thc fuse until the explosive is 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 fingers,
CAUTION: Do rrod use force .

(S) When the fuse is properly seated within the cap, place a
standard-type cap crimper over the cat) at the fuse end; hold by the
Pure and crimp cap to fuse .

(9)

	

No mare than six blasting caps will be permitted at the site
selected for preparation of primers at any one time,

(10)

	

The priming of explosives will be performed at A distance
of not lesr than 25 feet from the site of any other permissible storage
or operation point involved in connection 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 of primers and the priming of explosives
will not be performed in advatlce of requirements for use of s&me,
in view of possible atmospheric effer-t3.

(13)

	

Bring to the site of the operation only sufficient explosives
to meet the requirement of the operation involved.

f .

	

Removal from containem . Explosives or ammunition to be
destroyed by burning will be removed from containers, as any attempt
to burn explosives or ammunition under even slight confinement may
result in an explosion or detonation .

g. T1rir'xmiuing rlteautit3 to he destroyed . The quantity of
material to ba destroyed at one time will depend upon local condi-
tions_ This quantity will be carefully determined by starting with a
limited number and then gradually increasing that number until the
maximum which can be destroyed without damage to surrounding
property or causing disturbance to civilian areas is determined.

	

The
tespon.sible individual will make sure before he gives the signal for
detonation that there i3 no unauthorized person in the danger area
and that all authorized persons are protected by adequate distance
and cover.
h .

	

Colle4'.11on of unexploded arniekunition . As some types of
ammunition art! comparatively difficult to explode, a search of the
surrounding grounds should be made after each blast and any ma.
terial which has been thrown from the pit and not detonated should
be collected and included with the next charge to be destroyed .

i .

	

Segregation of male-rial awaiting destruction .

	

Explosives or
ammunition awaiting destruction will not be piled within 2401 feet of
the point of destruction and will I)e protected from grass fires, burn-
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Destruction of Ammunition in Zone of the Inferior

ing embers, and flying 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 . Caution against re-ignitiun . In repeating burning operations,
care will be taken to guard against materjaI being ignited from burn-
ing residue or heat in the ground,
k.

	

Improvising. The use of improvised methods for exploding
blasting cabs is prohibited,

1 .

	

Misfire&

	

In case of a misfire, personnel will not approach the
pit, trench, or paint of detonation until a period of 30 minutes has
elapsed,
m.

	

U" of trained heraonnel .

	

Destruction of ammunition will
never be attempted by inexperienced or untrained personnel_ The
number of personnel engaged in such operations will be kept at a
minimum consistent with safety, but no person will be permitted to
work alone.

n .

	

Guarding demolition area .

	

Guards, safety signals, and warn-
ing signs will be used as required to keep unauthorized personnel
from danger areas during destruction operations .

n .

	

Additional instructionR. In the absence of specific regulations
or information covering any phase of the destruction of explosive
material, instructions will be requested from the Chief of Ordnance .

227 . BULK EXPLOSIVES.

a .

	

Black powder,

	

The safest method of destroying black powder
is to dump it in a stream or body of -water ; if no suitable body of
water k convenient, it may be burned .

	

Only tools of wood or non.
sparking metal will be used in opening the containers, The contents
of one container only will bo burned at one timo provided that quan-
tity does not exceed 50 pounds.

	

The powder must be removed from
the container and st)resd out on the ground ir% a train about 2 inches
wide, care being taken that no part of the train parallels an[rther
part except at a distance of more than 10 feet. A train of inflam-
mable material, such ss excelsior, about 25 feet long and extending
to windward must be ugM to ignite the powder, Hs the resulting flare
of explosion is su quick that there will be no opportunity to withdraw .
The emptied containers will be thoroughly washed on the inside
with water, as serious explarions have occurred with supposedly
empty black-powder cans, Safety precautions, particularly those in
paragraph 226, zhuuld be observed . Wet black powder on drying
may resume its explosive properties,

h. TNT. explosive 1). and tetryl will be destroyed by burning.
They must not be dumped into urater, as they poison it,

	

The explo-
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live to be burned will be removed from containers acid spread in i
thin layer. not more than 3 or' 4 inches thick, on unotller layer of
inflammable material, such as exceltiinr, A train of inflamTrtable
material will b= used tv ignite the explosive_ $ttfety precauticync in
paragraph 226 Xihouid be oljcervod . Hurl, explosive "; should not be
burned in lump form. If explosiv&s must be burned in lturttli form,
the qumitities should N! less than stipuloted below for parse explo-
sives,and an oxpiosion rnay occur, Intitances are oat record of explo-
sives below (Which in most instances burn), detonating while being
burned . The maxinnum amounts of loose high i_xplosives which m.Ay
be burned at ocie bole shall he limited m follows :

(1)

	

DNT, TNT, explosive D-500 pounds,
(2)

	

Pentohte. tetryrtol-250 rounds,
(3)

	

Tetryl. composition A . B . and C, RDX, haleitc-50 pounds .
tirnukeles, powder.

	

Small quantitiwi of smokeless powder (a
few boxes) up to 500 pounds may be destroyed with safety if the
lxrwder is removed from the containers and spread out on hdre
ground in a train of limited width and thickness dependent tip(m the
granulation of the powder. A train of ir,flan)mable material about
25 feet long on the windward side, should be used to ignite the
powder ; this allows perAinnel sufficient tune to get away from the
intense !teat wbklc is generated when smokeless powder burns . Safety
precautions in paragralyh 236 shoulit be observed.

d .

	

Dynaektile .

	

Not inure than 100 pounds arp to be destroyed by
burning at one time, To destroy by burning, dynamite cartridges,
except frozen cartridges, should be slit lengthwise into halves with an
ordinary knife ; kniveq with closing blades should not be. used . The
slit cartridges are placed in a single %yer, not greater in vt,idth than
the length of one t.a3'tridge, on hay, excelstinr, or atner combustible
material. Tht combustible train should be of sufficient length to
allow personnel tit reach cover or a safe distance before the dynamite
begins to burn . The dynamite containers should be burned at the
same time . Dynamite awaiting destruction should be shielded from
the direct rays of the suit . Fro7ctt cartridges! shall be carefully
thawed, in accordhncc with instructions contained in FM 5-25 . prior
to burning,

e . Other P.XplghlYf:p . If it is necc! ysry to destroy other cxplca-
r;iVCB ! such as mercury fulminate, lead ar.irle, picric acid, etc. . special
instructions will be requciirtcd front the Chief of Chdriance .

228. SEFARNTF-1MADING YItOPEMING CHARGES. Extreme
precautions will be taken agoinst sparks, The smokele_" powder
charges will be removed to the burning ground before being opened .
There the powder will be removed from the bag I)y cutting one of the
seams, care being taken not to disturb the black-powder igniting
charge,- The empty bag and igniter should be immediately and com-
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pletely SUI)Merged in water and the igniter cut open under water.
The smokeless powder %vill be hurtled as flescribed in paragraph
227 c . The igniter and cartridge bags, after having hear, thoroughly
soaked in ,eater for ot least 72 hours, should be removed and allowed
to dry in the Upon : they may then be horned in a pit or trench- Soak-
ing in water is absolutely necessary because the confinement of the
black powder by the povrder bag, slight as if may be, is sufficient to
cause explosion silt! projection of the burning bags* And ignites to
distances of 200 feet or more .

	

Bags and igniters awaiting destruction
by firF must he kept in a sscurely closed container,

	

It is permissible,
when practicable, to destroy hags and igntm by dumping them in a
body of tivater after the propellent powder has been removed and
the various sections of the quilted igniter are cut open while the bag
end igniter are still submerged in water . This cutting is necessary
tci release air trapped in the quilted igniter sections, which would
catfse the bags and igniters to float on lop of the water .

229 . ARTILLERY SHELL.
a.

	

The following general instructions for destroying artillery Shell
by detonation also apply to bombs, mortar Shell, rocket shell sepa-
rated from their motors, and other relatively lorge components con-
taining high explosive- However . i t must I>e kept in mind that bombs,
mortar shell, rocket shell, and antitank mines are composed of as
touch as 60 percent by weight of explosive and hive relatively thin
walls, as compared with the 10 to 15 percent of explosive and the rela
tively heavy walls of artillery shell .

	

Therefoec, the number of units of
hoinbs, mortar shell . racket shell, and mines destroyed in one operHtion
should be reduced accordingly.

	

Shapefl charges require extreme Care
in destruction and should be accomplished in small quantities or
singly Fixed shell and rocket shell (heads) will be disawerabled
from complete rounds and destroyed in the same meaner as 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.
h.

	

The following general instructions contemplate the use of a pit
or bombproof hui .,

	

An artillery range or similar site, wham available,
may be used .

	

Note especially paragraph 226 h (2 ) .
c-

	

"I'he projectile to be destroyed will be placed on its side in a
trench or pit about q feet deep . The number of TNT blocks (or
their equivalent) specified in the following table will be placed in
contact with the side of the projectile and held in position by earth
packed around the projectile,

	

The TNT block is placed on its side ;
if two blocks are used, one is placed on top of the other.

	

If throe
blocks are used, two are placed close together on the shell and the
third on top of these .

	

If five blocks ore used, there will be two layers
of two blocks each, with a fifth on top . The demolition blacks are

448121 0 -9e-30
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detonated by means of an electric blasting cap or tnincr's safety fuse
and cep.

p"TRUCTI ON OF SHELL BY DETONAT10k

rsli6" {l 517pl` To Be VSFiXlt'2d
No . sF X'T-pound SHY !!arts

or Their Fquivalml

c3.

	

One eiid of the required length of time fuse (safety fuse)
(par, 226 e) 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 tool, care being
taken not to pvc<m the fuse too tightly against the fulminate charge
of the blasting cap.

	

ANo. $ electric blasting cap with the necessary
length of lead wire and a hand exploder may be used instead of the
blasting cap with miner's safety fuse.

	

The blasting cap will be place 3
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 hold it securely
in place.

	

To no case should a cap weaker than the ordinary commer-
cial No. 8 blasting cap be used.

e,

	

In case of a misfire, the precaution in paragraph 2261 should
be observed .

	

After the blast, comply with paragraph 226 h,

f,

	

Point-fuzed shell fitted with Mark wiles adapters and boosters
can be detonated without the use of TNT blocks.

	

ANo. 8 blasting
cap securely held in place in the fuze cavity with a small amount
of mud packed around the top of the cap will usually insure cor11-
plete detonation of loaded shell.

230, BLANK AMM 1NMON FOR CANNON. Rounds of blank
ammunition which have misfired will be destroyed locally under the
supervision of a commissioned officer or perapnnel designated for
this purpose by the service command ordnance officer. All precau-
tions for handling black powder, chapter 1, section IV, and for destroy-
ing ammunition, paragraphs 226 and 227, should be . observed. An
extractor (brass) having a wood-acrew thread can .be used to remove
the closing cap and wad; the black powder pellets may be removed
by tipping the cartridge case forward and catching them in the hand;
and the primer may be removed by.means of a pren .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 cprro4ion will trot bind the primer and cause the application
of too much pressure. Also, be sure to take all possible precautions
to see that no powder dust adheres to the primer.

37-rum, 57-nim r

75-min, 76-mm, 3 inch 2

120-MUL, 155-mm, 4-inch 3

S-iiich, 240-Trim 4

10-inCFL, 12-inch 5

14 -inch, 16 -inch
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231, BObIBS. Bombs should be destroyed in accordance with
paragraph 229, However, bombs have such thin walls and contain
so much more explosive than shell of corresponding weight and
usually detonate so completely ihst extreme precautions must be
taken to avoid structural damage to buildings and injuries to per-
sonnel . The destruction of bombs larger lhen 100 pounds should
not be tuidertaken without the specific approval of the Chief of
Ordnance, Bombs awaiting destruction should be segregated in
small piles 100 feet or more apart and at least 300 feet from the
detonating pit . Extreme precautions must be taken to protect bombs
awaiting destruction against accidental detonation by fire, fragments,
or sympathetic detonation,

232 . MORTAR SHELF, Mortar shell should be destroyed in
accordance with the instructions in paragraph 229, Care will be
taken to limit the number destroyed at any one time and to protect
shell awaiting destruction from flying fragments_

'.:33, ROCKET SHELL. Rocket shell : which are separated from
their motors, should be destroyed in accordance with the instructions
in paragraph 229, Care will be taken to limit the number destroyed
at one time and to protect shell awaiting destruction from flying
fragments. Rockets having motors attached thereto will be destroyed
in accordance with irmtructions from the Chief of Ordnance,

23-1 PENrrOL1TE- AND TETHYTOIrFILL1ED AMHUNIT10N,
a . Ammunition filled with pentolite or tetrytol have shaped

charges, These include high-explosive antitank shell, grenades, and
rocket shell, and demolition shaped charges. Extreme care should
be observed in destroying this type of ammunition, and the following
precautions should be observed ;

(1) Only small quantities or single items should be destroyed
a t one time,

(2)

	

Fragmentation as well as blast effect should be expevted
and guarded against:

235, SMALI..ARIfS AMi}1UVf1'10N,
:4,

	

All unserviceable caliber ,22 and shotgun ammunition will he
destroyed locally. Ordnance field representatives, within their juris-
diction, sire charged with the disposition of all other unserviceable
small-arms ammunition and accumulations from (rings. Reference
to WIC SB 9-AMM 4 should be rnade for procedure to be followed
in dispositioii,

h. Small-arms ammunition should be destroyer! in a pit which
is approximately G Feet square and 4 feet deep, Art inclined chute
such em a piece of 2-inch pipe should be provided, and this chute
should be placed so that one end is over the center of the pit and the
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other behind the barricade_ Precautions should be taken to baffle
the open end behind the barricade so that the operator cannot look
down the pipe, A hot fire should be built in the pit, and then the
pit should be covered with ¬i piece of sheet iron or other suitable
material to confine flying fragments. The cartridges should be fe(1
into the fire through the pipe, and care should be ttiken try prevent
an accumulation of unexploded ammunition in the pit,

	

A furnace
or burning kettle designed to accomplish the above destruction by
burning is also satisfactory . Approved equipment end building
drawings showing barricades will be supplied by the Chief of Ord-
nance on request.

236. SMALL COhIPONFNTS EXCFP-1 - PRMIERS.
a,

	

These components, artillery and grenade fuzes, boosters, deter
nators, find similar material, may be destroyed either by burning
or by detonating . For destruction of primers see paragraph 239.

b, In destruction by burning, the same instructions given in
paragraph 235 to for the destruction of smrtll-arms ammunition should
be followed . Caution should be exercised in introducing components
into the tire because narmsl action cannot be expected under intense
heat . The explosion of a previously introduced component should
be heard before introducing another .

r. When destroying these components by detonation, a small
number of components, depending upon the type and kind, should
be placed in contact with one another in an open container . This

container should then be placed )in a pit or trench approximately
feet deep . On top of each container and in contact with the

components, one or more TNT blocks fitted with an electric blaotiog
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 earth or other suitable cover, and the components
should then be detonated in accordance with the safety precautions
outlined in paragraphs 224 and 228 .

41 . The following method of destruction of onverviceabie HE
axttitank mine fuxas should be followed :

(1)

	

The available safety distances will determine the number of
fuzes that may be destroyed at one time (based on actual fragment _
distances reported from destruction of fuzes in quantities) together
with recommended minimum safety distances for each, as set forth

below :
(a) Where pile is covered with earth (2 feet )

No . of Nr9f .,

Xa

_
Frupmesrf Dioanse
IPPP'°rIMeIa

ian
YardsFX-

Aawmmended SofsXy O:rlPnu
I mlnlnwin yard s]

aoo
56 350 525

t52 535 800

702 . 525 800� ., .
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(b)

	

Where pile is not covered with earth ;

No . of Futon,

rr0r*
ootber ti7ueu6taes �w.y 1m XLrctcd for dnm"IIq,L Ht Doe time_ 0FthmSEF, 9(Y1 was adopted x

srt,rhing the upper Livnit of cf cie.iXy 1,6

(2)

	

Between storagfe point and destruction area, handle ail fuzes
with striker end up; exercise extreme care and caution,

(3) Make a double pyramid pile of the quantity selected for
destructioni, the bottom row should be on level ground or on a
wooden linrirtl of sufficient length to carry the bottorn row of the
pile. Place the fuzes on the side with the rows base to base, in
intimate contact, and with the projecting portions of the safety fork
fitted into the gronvts carrying the same component in the adjacent
fuzes. The fuzes must be kepi in contact with each other,

(4) Place two No. 6 or No . 8 blasting caps (lightly taped if
necessary to hold them in position) side by side between the bases
of the two top fuzes of crach pyramid so that the end of the cap is
at the approximate center of the base of the fuze . A Blight "mud-
capping" of the caps ip desirable if carefully applied, The pile is
them ready for detonatiun.

237 . PRINTERS .

freya.unt uWance

	

Itatommended Safety Dlslpnte
{opproxlmoto yarday

	

i

	

(MLni,MVtn Ynrds)

a .

	

Large primers, 104-grain or more, may be, destroyed by burning
according to the instrucliuns for destruction of small-arm=; ammunition
in paragraph 235 lo .' Primers, Other than small-anns primers, are
dropped one at a time into the fire .

	

Large primers will be destroyed
only in this manner because they are subject to explosion in nia"
if destroyed toy burning in large quantities .

lip .

	

Primers, except the 1Mgrairt or larger primers, may be burned
in a trench approximately 2 feet deep, 1 foot wide . and of sufficient
length to accommodate 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 boxes and placecl
on the excelsior before the fire is lighted. Pasteboard cartons: need
not be opened beione they are placed in t11e trench. '1'o confine
frabmh :its as much as possible, a piece of sheet mewl should be
placed over the trench . After the primers and covet are in place,
x train Of cortlbustible material leading into the pit should he pre-
pared and lighted . Personnel should then take cover or withdraw
to A safe distance,

C. If a suitable tank or kettle is available for use, a sfnaller
number of primers may The placed in ii end a small-mesh screed
placed over the top, 13y building a fire underneath, the primers will
be "ploded . A convenient receptacle is an iron tank cut in half
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longitudinally altid the open side placer; on railroad iron or other
suitable grating that will not let the primer drop into the fire. A
large hole, approximately 12 inches in diameter, with a pipe located
above the height of a rnSris head, should be provided and about
50 primers put in at one time. The boiler should be equipped with
a smokestack so that a draft will be formed through the gratingr
Packing material, if inflammable, need not be removed front the
primers .

d.

	

If a burning pit constructed of railroad iron or similar material
is available, a fire may he built in it and a box of primers destroyed
8t one time (provided the packing is inflammable) by throwing the
box into the pit and taking cover.

e.

	

The smaller end vent primem may be destroyed by building
a firebox, over which a basket of primers may be pulled on railroad
iron from behind a barricade. The fire should be started before the
primers are pulled over it. When all primers have been fired, the
basket should be pulled off, emptied ; cooled, reloaded, and again
pulled over the fire .

f .

	

The stack of primers awaiting destruction will not be allowed
within 300 feet of the burning operations, wad great care will be
taken to protect the pile from accidental ignition by flying fragments
or sparks, ''This stock will be limited to a day's supply. Other
applicable regulations contained in paragraph 226 will he strictly
observed.

238, GRENADES .
a.

	

General. Grenades may be destroyed by burning or detona-
tion in accordance with the following instructions. Strict coinpbancc-.
with applicable regulations of paragraph 226 is essential for the
protection of personnel and property . Destruction by detonation
should generally be applied to high-explosive grenades, whereas
destruction by burning is applied generally to other types of grenades,

h .

	

Destruction I"xy detonation . Not more than twenty grenades
should be placed in a pit about 4 feet deep . They should be piled
so that they come in v"e contact with each other, on top of the
pile should be placed, in intimate contact, three ?A-pound TNT
blocks, one of which is provided with an electric blasting cap or
C of E special blasting cap fitted with several feet of time fuse
(safety fuse) .

	

The grenades and TNT blcxks should be covered
with a layer of earth about 1 foot thick which is tamped lightly to
obtain the maximum efficiency of the TNT blocks, and the pit
should be covered as prescribed in paragraph 225 .

c .

	

Deetitruction by burning.

	

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

319



TM 9-1900

	

Pans. 338-240

Destruction of Ammunition . in Zone of the interior

pot be put in until the previous grenade is detonated. Care should
be taken in inivoducing oxplosives into the fire, as normal action
cannot bn 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 ilae pit is cold . Instead of dropping grenades
singly and covering each time, an inclin" chute which is baffled at
the open end may be used,

239. PY1{(hrECHNICS,

a. General* Pyrotechnh>, except photoflash bombs and parH-
chute flares, will be destroyed in accordance with the instructions
for burning of primers (par. 2371)), Loose pyrotechnic materials
should be burned under the )dame conditions as black powder and
the same precautions should be observed (par . 227a). Water-wet
pyrotechnic materials may be burned in small quantities in furnaces
designed for that purpose and approved by the Chief of Ordnance.
h .

	

Paroclhute Rams.

	

Parachute flares will he destroyed by burn-
ing in the open and in a vertical position on the ground_ The indi.
victual flares mutt be located at least 4 feet apart and placed on
top of a layer of combustible material, After lighting the train of
combustible material, personnel should take cover and observe
safety dWtalnces.
e . Yhatoflaeh hamh& Photoflash 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 shell (par_ 229),
Duds 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, a single block of TNT is sufficient
to accomplish destruction, A strict compliance with the applicable
regulations of paragraph 226 is essential .
NOTE- Dud to the brilliance of the flash, it is injurious to vision

io watch the destruction of photoflash bombs .even at distances pre-
scribed in this manual as safe against fragments.

2-1U . CHEMICAL 1iuMMllNITION .
a .

	

In general, grenades, bombs, and shell loaded with chemical
filler should be destroyed in a manner similar to that prescribed in
paragraph 229 for destroying artillery shell, Before destroying
chemical ammunition, however, special instructions should be obtained
from the Chief of Ordnance concerning any exceptional hazards.
When a leaking shell or component is located, the individual in charge
of the magazine will be notified in order that he may direct the
disposition of the shell. As chemical shell contains a comparatively
small amount of explosives, the charge of TNT blocks to be used
for demolition should be as follows ;
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19 0-1b Lxu,th

Ir,

	

Llat4prous ci;mic») ammuni00u .
{ 1)

	

Immediately hazardous unserviceable chemical amrtunition
may be d

	

ayed by exploding in the open if a sufficiently isolated
area is available .

	

The point where the shell is exploded should be
chosen 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 personnel mint
be prevented from passing within a distance of 150 yards f1Vm the
point where the shell iii exploded,

	

Where a sufficiently isolated area
is not available, single unserviceable gas-filled shell may be destruyed
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
he scattered over the ftll to cover the disturbed ground to a depth
of 2 inches .

	

Apermanent sign should be placed on the fill, prohibit-
ing digging in the vicinity,

(2)

	

Where a sufficiently isolated area is not available, chemical
ammunition may be destroyed by placing in a pit, approximately
20 feet in diameter and 4 feet deep, on top of a woollen platform
and surrounded by dry scrap wood, At-range demolition charges
and cover the ammunition with about 2 feet of earth ; the charges are
to he so arranged that they will function after the scrap wood has
been ignited 8nd the fire has stained headway ; in this way the chemical
filler will be burned as it comes from the item without undue con-
tamination of the surrounding area . Under normal conditions, the
chemical filler will burn clean and no shell fragments will leave
the pit-

	

As a matter of general safety, no personnel should approach
the pit for 48 hours~

241 .

	

-AitiTT'iANK MINFS.

	

If marks on the mine or on the ground
indicate that it has been run over by a vehicle, the mine should
be considered 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). Only 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 be replaced

CL.mical Shell ac CompornW
.0 IA-pound TNT Ilacki
QC 11ei " Equlvolant

5-mnt ahch 4

155-mm shr11 !i

R-inch E] 'ell I 6

60-me, and 81-Trim mortar 2
4,Z- ;arh chemical ntortuF s]icll .3
8-inch chornical rrjorta* shcf4

I

5-1b bomb t
25-, 30-, Knd 50-16 bomb 2
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before the mine is handled or the fuze removed . Unserviceable
antitank mines will be destroyed in the same manner and with the
same precautions as bombs (lam. 229 and 231) .

242 . TMIGET RANGES .
a.

	

Ccnural .

	

Explosive missiles which have failed to function after
firing are 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
ducts destroyed by competent personnel . Duds of photoflash bombs
or aircraft flares released during flight over land areas other than
target ranges will be recovered and destroyed,

	

See paragraph 239.
b .

	

Safety precuutiotuL- Target ranges are dengerous because of
flying missiles during target practice and unexploded ammunition
which may remain on the range after target practice .

	

Safety precau-
tions should therefore include mean; for preventing trespA" upon the
target range by unauthorized or careless persons and for removing
from the range all unexploded ammunition which bas been fired .

	

In
addition to the safety measures employed at and near the firing line,
such as rail flags, markers, or fences, the boundary or terrain which
is likely to receive missiles from the firing line should t* placarded
with signs which indicate the danger zone and thie hazards attendant
upon entering such zones at specified times . The signs should also
emphasize the dangers connected with picking up unexploded amrnu-
nitiorl and should prohibit either trespass on the range or the removal
of souvenirs from alvas, under penalties provided by law. The
placarding of the target ranges is a matter of public safety and must
never be neglected .

c .

	

Destroying duds,
(1)

	

The policing of a target range and 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 familiar with the dangom
incident to such operstionq. Unexploded projectiles and other com-
ponents of ammunition which have been fired are dangerous to handle
and should not be touched or jarred where it is practicable to destroy
them by the use of TNT blocks . However, unfuzed duds may be
handled with comparative safety .

(2)

	

In those rare cases in which it is necessary to remove a dud
from any location before destrclying 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 operation and who are qualified to do this work_

{3)

	

To move or roil an unexploded fired projectile is to invite
disaster, as such an operation may cause movement of the internal
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fuze parts and may cause the projectile to expkt1o

	

No attempt will
be made to disassemble a round of unexploded ammunition except by
personnel of the Ordnance Departrnent who sre specifically assigned
to such work,

(4) Dudg on the target range, such as unexl)bated projevtdes,
Fuses, grenades, ctc ., ca'n usually be destroyed in p1Hce with TNT or
nitrostarch blocky .The dud should be approached only by klxpLirienced
personnel and, without disturbing the dud, the explosive blocks care-
fully laid in intimate coritAct with it_ If possible, the blocks should
be placed on tup of the dud because the wave of detonation tends to
be propagated downward . The blocks should then be car,-fully mud-
packed or earth-covered to direct the explv4iotn toward the dud as
much as po!snible . For artillery shell, the number of TNT blocks (or
aquivalenl} to be used should follow the table specified in paragraph
;129 t', After p4icing the charge, the duel should then i>e covered with
sandbags or earth to limit the range of the fragments .

(5)

	

Shell exploded on the Fround surface without an earth cover
of at least 2 feet, may send fragments 1,400 yards, and all within this
danger zone will take cover when the charge is fired . Personnel should
never be within 300 feet of a projectile when it explodes, even if
suitable prote+:tion is at hand .

	

The get*Val instructions for destroying
ducts on the target range are similar so far as possible to those de-
scribed for destroying artillery ammunition {par_ 229) . Duds of
phatoliash bombs are destroyed in accordance with this paragraph and
paragraph 239 . The safety precautions in paragraph 226 will lie
carefully observed_

(6)

	

Gas shells or bombs should be handled in the same manner
as other projectiles. I-Toler, or trenches in which gas shells have been
exploded must he filled or decontarninated and gas masks worn during
the wont.

	

Work should always be done on the windward side of the
area where gas shells are exploded .

(7) Destruction of duds of spotting-chargc assemblies, for the
100-pound l)i'Actice bomb M38A2 (black powder) will be accotn-
plisbi`d by detonation in place . This can be done by the use of
dernDlition bltwlss or a 15-inX.h length of primactiord which is coiled,
placed can top of the. charge, taped in place, and detonated with a
blasting cap, Destrution of individual unserviceable spetting charges
of this type can readily be accomplished by winding a 20-inch length
of primecord twice around the charge, taping it in pmition, and
initiating detonatlml by means of a blasting cap as above.

(8) After the destruction of duds has been completed, the
officer in charge of the work will personally superintend a thorough
search of the area to insure that no duds have been overlooked .

(9) Additional information on destruction of unexploded laro-
jectiles and bombs may be found in FM 9-44 and FM 5-25,
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CHAPTER S

REFERENCES

293 . PUBI,ICA'riONS TNDJ.XES, The following publicatipr,s in-
dexes shtKfld be crynsulted frequently for latest changes or revisions
of references given in this chapter and for new publications relating
to materiel covered in this manu;d ;

v . IntroductiQT7 to Ordnance Catalog (explaining
SNL system)

	

. . . . . . . . . . . .

	

. . . . . . . . . . . . . . . . Ask' Cat, ORD I
ll.

	

01- dnance SUPljly Catalog Thdex . . . . . . . . . . . ASF CHt . ORD 2
r. Ordnance Major Items mid Combinalions, and

Pertinent Publications . . . . . . . . . . . . . . . . . . . . . . � . . WDSB 9-1
rl.

	

List and Index of War Department Publicatir)ns FM 21-6
e.

	

List of War Depattineut FilnvX, Film Strips, and
Recognition Film Slides . . . . . . . . . . . . . . , . . . . . . . . FM 21-7

1'.

	

Military Training Aids . . . .

	

. . . . . . . . . . . .

	

. . . . . . . . FM 21-8
g.

	

Index lo Bombing Tables (li,;ting current bomb-
ing tables for bombs, clusters, anrt llures) . . . . . . Iiltjex to BT's

244. STANDARD NOMENCLATURE LISTS.T

a.

	

Arnmunitian for tonwnll arms.

Amentinitiun . revolver, eutomalic pistoI, And sub.
machine guns . . . . . . . . . . . . . . . . . ASP Cat, ORD 11 SNI. 'I`-2

Ammunition, rifle, carbine, and automatic gun
ASP Cat. ORD 11 SNL T-1

Ammunition, small-arms, obsolete and nonstand ,
and . . . . . . . . . . . . . . . . . . . . . .

	

. . ASF Cat ORD 11 SNL T-6
Miscellaneous service components of imNI"rms

art1MUrlition abd instruction mat(-rial for Field
Service Account

	

ASP Cal, O12D 11 SNL T-4
Packing materials used by Field Service for

small-arms servico anirminltlon
ASF Cat, ORD 11 SNL T-5

Shells, shotgun . . . . . . . . . . . . . . . . . . . ASP Cat, ORD 11 SNL T-3

16,

	

fhrmbs, grenades, pyrotechnics, Anrl rockets.
Ammunition instruction malarial for grenarles,

pyrotechnirq, end aircraft bombs
ASF Cat. ORD 11 SNL S-6

Bombs, aircraft, all types . . . .

	

ASP Cat. ORD 11 S L S-1

*An up-todate haling of rusrrnt StXdard Namcoalatorp L :�ls is mr,lntained in AbF :.*t.
ORU 2 .
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Fines and miscellaneous explosive components
for aircraft bombs . . . . . . . . . .

	

ASF Cat. ORD 11 SNL S-?
Fin asst-mblies and miscellaneous inert compo-

nents for aircraft bombs .

	

ASF Cot, ORD 11 SNL S-3
Grenades, hand and rifle, send fusing coznponento

ASF Cat . ORD 11 SNL S-4
Pyrotechnics, military, all types

ASF Cat . ORD 11 SNL S-5
Rockets, all types, anti components

ASP Cat . ORD 11 SNL S-9
Torpedoes and mines . . .

	

. . . . . .ASF Cat . ORD 11 SNL S-1

r . Cleaning, preserving, and lubricating materials ;
recoil fluids, special oils, and miscellaneous
related items . . . . . . . . . . .

	

ASF Cat. ORD 5 SNI" K-1

el . Ammuniton far auiiaircrufl, harhur defense, heavy field,
and railwity artillery-

Ammunition, fixed, including ,iubcaliber arnmu-
nition for harbor defense. heavy held, and
railway artillery . . . .

	

. . . . ASF Cat . ORD 11 SNL P-6
Ammunition for antiaircraft artillery

ASF Cat . ORD 11 SNL P-5
Arnmanition nestruction material for antiaircraft,

harbor defense, heavy field and railway artil-
lery, including complete round data

ASF Cat. ORD 11. SNL P-8
Ammunition . obsolete and nonstandard, for

harbor defense, heavy field, altid railway ar-
tillery .

	

. . . . . . . . .

	

. . . . . . .

	

. . ASP Cat ORD 11 SNL la-9
Charges, propelling, separate-loading, G-ir3, to
240-mm inclusive, for harbor defense, heavy
fie.Ir1, and railway artillery . .

	

ASF Cat. ORD 11 SNL P-2
Charges, propelling, separate loading, 10-in, to

1G-in, inclusive . for harbor defense, and rail
way artillery. -

	

. . . . . . .

	

.

	

.

	

. . . .ASF Cat . ORD 11 SNL P-4
Fuzes . primers. blank ammunition, and iniscel-

laneovs items for antiaircraft, harbor defense,
heavy field, and roiiway artillery

ASF Cat. ORD 11 SNL P-'7
Packing materials used by field service for anti-

aircraft, harbor defense, heavy field, and rgil-
way artillery service ammunition

ASF Cat, ORD

	

11 SNL P-10
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Projectile, separate-loading, 6-ir . to 240-mm in-
clusive . . . . . . . . . . .

	

ASF Cat . OI2D 11 SNL F-1
Projectile, separate-loading, 10-in, to 16-in- in-

clusive . . . . . . . . . . . . . .

	

, . . . .ASF Cat_ ORD 11 SNL P-3

t". .Arr111LIinitlun for park, light antl medium field, aircraft,
and antitank artillery .
Ammunition, blank . . . . .

	

ASP Cat. ORD 11 SNL R-5
Arnrnunition, fixed and semifixed, all types

A SF Cat, OI2D 11 SNL R-1
Ammunition instruction materials

ASF Cat ORD 11 SNL R-6
Ammunition, tnoriar, including fuzes, propelling

charges and other components
ASF Cat . ORD 11 SNL R-4

Ammunition, obsolete and nnastwldard
ASF Cat . ORT) 11 SNL R-8

Lxnd mines and fuzes . demolition material, and
ammunition fur yirTlulated artillery and . gre-
nade fire . . . . . . . . . . . . . . . . . . . . . . . . . ASF Cat. ORD 11 SNL R-7

Packing Inatorio-lls used by field service
ASF Cnt, ORD I1 SNL R-10

Projcrides xnd propelling charges, separate
loading, for medium fic!ld Hrtillery, including
complete round Js9ta . . . . . . . . .ASF Cat . ORD 11 SNL R-2

Service fuzes and primers

	

.

	

ASF Cat . ORD 11 SNL 123

f .

	

Tools "1111 Hu1x1Flies .
Ammunition surveillance, ie,4ling, and inspection

nquipltwytt and supplies_ . . ASF Cat ORD 5 SNL 1V-10
General tools and supplies for ordnance altittnu-

nition company . . . . . . . . . . . . . . .
ASP

Cal . ORD 10 SNL N-17
Tools and supplies for ordnance ammunili(ln re-

novation platoon

	

.

	

. ASF Cut . ORD 10 SNL N-5000A
Tools end tool sets for ordnance 1>on,h disposal
quad (separate)

	

ASP Cat. ORD 10 SNL N-500EB

Other serviees-
Chemictd Warfare Service Supply Catalog. List

of Items for Troop Issue . . .

	

. . .

	

ASF Cat . CW 3
Engineer Supply Cetelog_ Stack List of All

Iterns .

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ASF Cat. ENG 5
375
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245 . EXPLAkNATORY PUBLICATIONS .

a . Rc"ulalions .
Adn1111iStFOtl'jT1 ., posts, campq, and station; . . . . AR 210-10
Firf' grotectian e1td fire ftightiTng . . . . . . . . . . . . . .

	

AR 30-1580
Honors to persons

	

. . . . . . . . . . . . . . . . . . . . . . . . AR 600-30
List of current pamphlets Hn+l changes : dis1rihu-

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AR 1-10
Lost. destroyed, darnAged, or unserviceable prop-

erty

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

AR 35-6640
precautions in hnadling gawlinw . . . . . ._ . . . . . , . . AR 850-20
Qualifications in arms and einrnunition (reining

allawenceg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .
Range regulations for firing ammunition for

training at3d terget practice

	

. . . . . . .
Salutes and Ceremonies . . . . . . . . . . . . . . . . . . . . . . . . . , ,
Supplies, storage and issue . . . . . . . . . . .
Transportation by commercial means : general
Transportation by water of nxplosives, inflam-
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