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CHAPTER 1
GENERAL

Section |. INTRODUCTION

1. Scope

a. This manual contains information pertaining to the classification
and identification of ammunition. Personnel concerned with any phase
of ammunition should be thoroughly familiar with the provisions of this
manual and TM 9-1903.

b. Information pertaining to nuclear and biclogical munitions has not
been included in this manual, since sufficient data are not available at
this time.

¢. The appendix contains a list of current references, including supply
and technical manuals, arid other publications applicable to ammunition,

4. Information pertaining to care, handling, preservation, and destruc-
tion of ammunition, which appeared in the previous edition of this
manual, is contained in TM 9-1903.

2. Forms

The forms prescribed for use throughout the Army establishment are
listed in the current DA Pam 310-2. Requisitions for these forms will be
submitted in accordance with AR 310-90,

3. Reporis

a. Accidents. Responsibilities and procedures for preparation of reports
of accidents and recording and reporting requirements for Army accidents
are contained in SR 385-10-40.

b. Accidents Involving Ammumition. If an accident or malfunction involv-
ing the use of ammunition, including land mines, base charges, dynamite,
blasting caps, detonating cord, shaped charges, and demolition charges
of all types, occurs during training or combat, the range officer for units
in training, if there is one, or the senior officer of the unit in training or
combat, or, if there is no officer in charge of the unit, the senior noncem-
missioned officer or enlisted man of the unit involved, will report imme-
diately the occurrence and all available facts of the accident to the
technical service representative under whose supervision the ammunition
for the unit involved is maintained or issued. It is the duty of the tech-
nical service representative to investigate thoroughly all cases of malfunc-
tioning or accidents observed by him or reported to him and to report
serious cases to the head of the appropriate technical service as outlined
in SR 700-45-6.

9

¢. Fires, A fire report will be prepared in all cases of fire or fire explo-
sion that result in loss of life or damage (to the extent that the estimated
cost of repair or replacement amounts to $50 or more) to Army equip-
ment, materials, structures, plants, systems, timber or grasslands, or other
property, except motor vehicles or aircraft damaged incident to their
operation, at all Department of the Army installations. For further
information, see SR 385-45-20. Reports of fire or explosion followed by
fire involving ammunition or other explosives are in addition to reports
required as specified in SR 385-10-40.

d. Report of Hazardous Conditions Involving Military Expt'osives or Ammuni-
tion. Commanding officers of Army installations and activities engaged
in the development, testing, manufacture, maintenance, salvage, disposal,
handling, transportation, or storage of explosives or ammunition will
inform the head of the appropriate technical service of concentrations of
explosives or ammunition that are or may become undue hazards and of
previously unrecognized hazards or conditions for which éxisting regula-
tions and instructions appear to be inadequate, in order to permit review
by the Armed Services Explosives Safety Board. For further information,
see SR 385-15-1.

Section Il. GENERAL DISCUSSION

4, Definitions

a. Munitions. Munitions consist of everything necessary for the conduct
of war and training therefor, except personnel. They include weapons,
ammunition, equipment, supplies, food, clothing, forage, and related
items.

b, Military Ammunition.  Military ammunition is that type of munition
that consists of explosive or chemical agents, with their characteristic
mechanical devices, designed for use against military objectives.

¢. Weapons. A weapon is any instrument of combat. For descriptions
of weapous, see pertinent technical manuals pertaining to each weapon.

.d. Round. A round of ammunition consists of all the necessary expend-

“able components to firc the system once.

y 5. Classification

-Ammunition is classified according to the characteristics in a through j
below.,
a. Type.
(1) Small arms ammunition. Small arms ammunition consists of car-
' tridges used in rifles, carbines, revolvers, pistols, submachine-
guns, and machineguns and shell used in shotguris.

(2) Grenades. . Grenades are explosive- or chemical-filled projectiles
of a size and shape convenient for throwing by hand or project-
ing from a rifle,

{3) Artillery ammunition. Artillery ammunition consists of cartridges;




shot; shell that are filled with high-explosive, chemical, or other
active agent; and projectiles that are used in guns, howitzers,
mortars, and recoiless rifles.

{(4) Bombs, Bombs are containers filled with an explosive, chemical,
or other active agent, designed for release from aircraft.

(5) Pyrotechnics. Pyrotechnics consist of containers filled with low-
explosive composition, designed for release from aircraft or for
projection from the ground for illumination or signals.

(6} Rockets. Rockets are propellant-type motors fitted with rocket
heads containing high-explosive or chemical agents.

(7) JATOS.  JATOS consist of propellant-type motors used to fur-
nish auxiliary thrust in the launching of aircraft, rockets, guided
missiles, target drones, and mine clearing detonating cables,

(8) Land mines. Land mines are containers, metal or plastic, that
contain high-explosive or chemical agents designed for laying in
or on the ground for initiation by, and effect against, enemy
vehicles or personnel.

(9) Guided missiles. Guided missiles consist of propellant-type motors
fitted with warheads containing high-explosive or other active
agent and equipped with electronic guidance devices.

(10} Demolition materials. Demolition materials consist of explosives
and explosive devices designed for use in demclition and in
connection with blasting for military construction.

(11} Cartridge-actuated devices. Cartridge-actuated devices are devices
designed to facilitate an emergency escape from high-speed air-
craft.

b. Standardization. Ammunition is clagsified as—

(1) Standard.

(2) Substitute standard.

(3) Limited standard.

¢. Use. Ammunition is classified according to use as—

{1} Service.

(2) Practice.

(3) Drill (dummy).

d. Ferm. Ammunition is classified as ﬁx'ed, semifixed, separated, or
separate loading.

e. Kind of Filler. Ammunition is classified as explosive, chemical,
leaflet, or inert. ' '

J- Storage. Ammunition is classified for storage purposes into quantity-

distance classes, 1 to 12 inclusive (TM 9-1903).

& Storage Compatibility. Ammunition is grouped for compatibility in
storage into 17 groups lettered A to Q, inclusive (TM 9-1903). .

k.. Intersiate Commerce Cominission Shipping Regulations. Ammunition is
classified by Freight Tariff No. 9, publishing ICC shipping regulations,
into class A explosives (which are subdivided into type 1 to type 8, inclu-
sive), class B explosives, and class C explosives. The regulations pertain-
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ing to transportation of these classes of explosives are published by the
Bureau of Explosives, 30 Vesey Street, New York 7, N. Y.

i. Burning or Explosive Characteristics.  Ammunition is classified in groups
according to general burning or explosive characteristics. The four
groups are identified by “symbols,” which are the Arabic numerals 1, 2,
3,and 4. Each group consists of one or more specific quantlty—dlstance
classes (see TM 5-1903).

J Securtty.  Ammunition is classified as to security regulations as un-
classified, confidential, secret, or top secret.

6. ldentification

@. General. Ammunition is identified by painting and marking (par.
10} on items, containers, and packing boxes. This identification does not
include grade except in the case of small arms cartridges. For purposes
of record, the standard nomenclature of the item, together with its lot num-
ber, completely identifies the ammunition. Once removed from its
packing, ammunition may be identified by the painting and marking on
the items.  Other essential information may also be obtained from the
marking on ammunition items, packing containers, and ammunition data
cards. The muzzle velocity of projectiles may be obtained from the fir-
ing tables and ammunition data cards; in the case of some rounds of
artillery ammunition of smaller caliber, the muzzle veloc:lty may appear
on the packing box.

{1} Included in both the marking and the standard nomenclature
are—

(@) Name of type or abbreviation thereof.
(#) Caliber, weight, or size.
(¢) Model designation.

{2} Where required, additional information is included such as the
model and type of fuze, the model of the weapon in which the
item is fired, and the weight of projectile for which a separate-
loading propelling charge 1s suited.

(3) The lot number is marked on the ammunition or shipping con-
tainer but is not a part of the nomenclature. However, when
referring to specific ammunition in shipping documents and
field reports, it is necessary to mention both the lot number and
the standard nomenclature.

b Type Designation. 'This is an identifying symbol used with nomen-
clature to distinguish different models and types of items or equipment
within categories and to indicate modifications and changes thereto.
Only one type identification will be assigned to items of military supply that
are physically and functionally interchangeable. For further inforn.a-
tion, see SR 715-50-5.

¢. Mark or Model. 'To identify a particular design, a model designation
is assigned at the time the model is classified as an adopted type. This
model designation becomes an essential part of the nomenclature and is



included in the marking of the item. The present system of model des-
ignation consists of the letter M followed by an Arabic numeral, for
example, M1. Modifications are indicated by adding the letter A and
the appropriate Arabic numeral. Thus, MIA1 indicates the first modi-
fication of an item for which the original model designation was M1,
Wherever a B suffix appears in a model designation’it indicates an item
of alternative (or substitute) design, material, or manufacture. Certain
items standardized for use by both Army and Navy are designated by AN
preceding the model designation, for example, AN-M103A1. From
World War I'to | July 1925, it was the practice to assign mark numbers,
that is, the word “Mark,” abbreviated Mk, followed by a Roman numeral.
The first modification was indicated by the addition of MI to the mark
number, the second, MII, etc. After 2 April 1945, the mark numbers
were indicated by Arabic numerals rathér than Roman numerals. Prior
to World War I, the letter M followed by the year in which the design
was adopted was used as the model designation, for example, M1914.
When a particular design has been accepted only for limited procure-
ment and service test, the model designation is indicated by the letter T
and an Arabic numeral and modifications by the addition of E and an
Arabic numeral. In such cases, if the design subsequently should be
standardized, an M designation is assigned; hence there may be encoun-
tered some lots still carrying the original T designation (not yet re-marked
to show the later standardized M designation). There is no direct rela-
tionship between the numerical designation of a T item and that of the
item when standardized and assigned an M designation. Items of Navy
design are designated Mk, and Navy modifications are designated Mod
and appropriate Arabic numeral. On items manufactured in Japan,
under the offshore procurement program, the prefix J- is.added to the
model number (see TB ORD 521). Items manufactured in Europe
under this program are marked with an E- preceding the model number
(see TB ORD 600).

d. Ammunition Lot Number. At the time of manufacture, every item of
ammunition is assigned a lot number. Where the size of the item per-
mits, 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
cach complete round of fixed and semifixed ammunition an ammunition
lot number, which serves to identify the conditions 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 pack-
ing containers. It is required for all purposes of record, including reports
on condition, functioning, and accidents in which the ammunition is in-
volved.  As far as practicable, in the assembly of components during
manufacture of items to make up a particular ammunition lot all like com-
ponents are selected from the same component lot. To obtain the great-
est- accuracy in any firing, successive rounds should be from the same

ammunition lot. * On items manufactured in Japan, the prefix J- is added
to the manufacturer’s symbel in the last number and those manufactured
in Europe have the prefix E-.

¢. Calibration of Lots. Calibration data for certain lots of ammunition
are provided in order to effect improvement in the relative accuracy of
predicted artillery fire, The data account for variations among ammu-
nition lots due to differences in muzzle velocity level (interior ballistics)
and differences in ballistic coefficient (exterior ballistics). The applica-
tion of corrections determined from the data is intended to reduce vari-
ations in performance due to the employment of individual ammunition-
weapon combinations and is expected to be of value in unqbserve_d fire
under circumstances when the K correction and the velocity error (VE)
type of correction may not be applicable because of transfer limitations,
changes in ammunition lots, or weapon tube wear. For tables of data
and further information, see TB ORD 420. _

S Ammunition Date Card.  An ammunition data card, 5 by 8, which is
prepared for each lot of accepted ammunition in accordance with perti-
nent specifications, will be furnished with the shipping ticket with each
shipment of ammunition except small arms ammunition. This card

contains printed data concerning the item and its components. Informa-

tion on the data card includes lot number; date packed; identity of com-
ponents; expected pressures; expected muzzle velocity; assembling and
firing instructions when required; and AIC symbols.

g. Ammunztion Identification Gode Symbols. The ammunition identifica-
tion code (AIC) symbol is used to facilitate the supply of ammunition in
the field. Code symbels assigned to each item of ammunition in a spe-
cific packing are to be used in messages, requisitions, and records. These
code symbols are published basically in Department of the Army Supply
Manual ORD 3 standard nomenclature lists (SNL) of groups P, R, S,
and T. A full explanation of the composition and use of the AIC symbol
will be found in TB 9-AMM 5,

7. Nomenclature .

Standard nomenclature is established so that every item of ammunition
supplied by the Ordnance Corps may be specifically identified by name.
It consists of the type, size, and model of each item. - Its use for all pur-
poses of record is mandatory, except where the use of the AIC symbol (par.
6g) is authorized. Ammunition nomenclature is published in Depart-
ment of the Army Supply Manual ORD 3 standard nomenclature lists

~(SNL) of groups P, R, S, and T. The use of exact nomenclature in the

requisitioning, shipment, storage, issue, recording, and use of ammunition
items will keep errors to a minimum. Ammunition is grouped in the
manuals as indicated in z through & below.

a. Group P contains lists of ammunition for heavy field artillery (155-
mm gun and above) and antiaircraft weapons. .
b .Group R contains lists of ammunition for light and medium field,




tank, antitank, and aircraft artillery weapons (20-mm gun through 155-

mm howitzer), mines, and demolition material. 7
¢. Group S contains lists of bombs, grenades, pyrotechnics, rockets,

JATOS, catapults, and explosive components of guided missiles.

* d. Group T contains lists of ammunition for small arms.

8. Grading

4. Ammunition is manufactured to rigorous specifications and is thor-
oughly inspected before acceptance.  Ammunition in storage is periodi-
cally inspected and tested in accordance with specific instructions of the
Chief of Ordnance.

b. Each lot of small arms ammunition is graded primarily on the qual-

ities that make that lot especially suitable for use in a particular class of

weapons such as aircraft and antiaircraft machineguns, rifles, and
ground machirieguns. For current grades of small arms ammunition,
see TB 9-AMM 4.

¢. Ammunition, other than small arms ammunition, is earmarked as a
result of surveillance tests into grades, depending on its serviceability and
priority of issue (see SR 755-140-1), '

9. Priority of Issve

a. Subject to special instructions from the Chief of Ordnance, ammu-
nition of appropriate type and model will be used in the following order:
limited standard, substitute standard, standard. Within this rule, ammu-
nition that has had the longest or least favorable storage will be used first.
Among lots of equal age, priority of issue will be given to the smallest lot.

b. To prevent the building up of excess stocks in the field, transfers from
one station to another should be arranged within the Army command if
no stock of appropriate grade for immediate use is on hand.

¢. Certain jtems because of their scarcity, cost, or highly technical or
hazardous nature are known as “regulated items.” This includes all
ammunition jtems, Close supervision is exercised over these items in
order to insure distribution to appropriate units and commands in accord-
ance with Department of the Army priorities (see SB 725-350 and SB 725-
950). _

d. Priority of issue for lots of small arms ammunition is established by
the Chief of Ordnance and published in TB 9-AMM 4 or in special in-
strucuons.

¢. Further details will be found in Department of the Army Supply
Bulletins of the 9-AMM-series, AR 370-5, and SR 755-140-1.

10. Painting and Marking

a. Painting. Ammunition is painted primarily to prevent rust. Sec-
ondary purposes are to provide, by the color, a ready means of identifica-
tion as to type and to camouflage the ammunition by the use of lusterless
paint. See figures 1 to 19, inclusive, for the use of color for identifica-
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Table I.  Color and Markings for Various Types of Ammunition, Ezcept Bombs,
Pyrotechnics, and Small Arms Cartridges ‘

Type of smmunition Color and markings

Armor-piercing (projectile | Olive drab w/marking in yellow,
w/HE),
Armor-piereing (projectile | Black w/marking in white.
wjo explosive).

High-explosive ______._._____ .. Olive drab w/marking in yellow.
Nluminating .. ______________ Gray wjone white band and marking in white,
Chemical:

Persistent casualty gas..| Gray w/two green bands and marking in green.
Nonpersistent casualty | Gray w/one green band and marking in green.

gas.
Training and riot con- | Gray w/one red band and marking in red.

trol gases, _
Smoke..........__________..} Gray wfone yellow band and marking in yellow.

(Rifle smoke grenades——one band of the color

of smoke produced.)

Incendiary Gray w/one purple band and marking in purple.

Blue w/marking in white.

Black w/marking in white (bronze or brass assem-
blies are unpainted),

tion purposes on representative examples of ammunition items.

(1) For artillery ammunition, grenades, rockets, JATOS, land
mines, guided missiles, demolition material, and miscellaneous
explosive devices, color and markings are shown in table 1.

(2) For bombs, other than chemical, photoflash, target identifica-
tion, and practice, the painting is olive drab, with I-inch color
bands painted at the nose and tail ends of the body. When
bombs are loaded with composition B, COMP B is stenciled
twice, 180 degrees apart, on each inner band. When bombs
are loaded with tritonal, TRITONAL is stenciled twice, 180

.degrees apart, on each inner band. When TNT or COMP B
loaded bombs are equipped with inert end pads, they will be
stenciled WITH PADS to distinguish from bombs without
pads. The purpose of the inert pad is to render the bomb less
sensitive to possible blows on the end during handling and ship-
ping. Small fragmentation bombs have no color bands but the
nose and tail are painted vellow. For color and marking of
various types of bombs, see table IL :

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

(4) Pyrotechnics are not marked in accordance with the general
color scheme but, where color markings are used, they indicate
the color of the pyrothenic effect produced. In general, how-




Table 11, Color and Marking for Various Types of Bombs

Painted identifieation bands
Type of bomb Cginr Cg]tm Number of band 1
bons marking coor 1 ands and location
Nose . Center Tail
HIGH-EXPLO-
SIVE:
TNT or amatol | Olive | Black Yellow | One._____.__| ______ One,
loaded. drab. .
COMP B-loaded.| Olive | Black Yellow | Two..._____|.__.____ Two.
drab.
Tritonal-loaded.| Olive | Black Yellow | One Y%-inchj _.._ One %-ineh
drab, between between
two 1- two 1-
CHEMICAL: inch. inch.
Smoke..____.______ Gray | Yellow | Yellow { One.._______. One | One,
Incendiary ____.__ Gray | Purple | Purple | One... . One ' One.
Persistent gas._..| Gray | Green | Green | Two.... Two| Two.
Nonpersistent { Gray | Green | Green ! One.._. One | One.
zas. :
TARGET IDEN- | Gray | Black | ... | |
TIFICATION
AND PHOTO-
FLASH.
LEAFLET. . Olive | Blaek ... | .|
drab.
PRACTICE...____ Blue | White .| |.. .
DRILL... ... Olive | Black Black One .. | One,
drab,

ever, pyrotechnics are painted gray with marking in btack. If
the body of the item is aluminum or magnesium, it may not be
painted. If the item is intended for incendiary purposes, mark-
ings are in purple.

b. Marking.

(1) The marking stenciled or stamped on ammunition includes all
information necessary for complete identification. For further
information concerning marking on ammunition, see chapter 3
under the specific type of ammunition. '

(2) Service components or rounds that have been incrted for dritl
purposes will be marked as in (@) through (¢) below.

{@) Components such as shell, fuzes, boosters, artillery primers,
cartridge cases, bombs, and {lares in which all explosives, in-
cendiary, or toxic materials have been simulated by substi-
tution of inert material will be identified by impressed .
INERT markings. ' .

(6} Components such as shell, fuzes, boosters, artillery primers,

ST et R e R ) —i___————

cartridge cases, bombs, and flares in which all explosives,
incendiary or toxics, and subsiitutes have been omitted will
be identified by impressed EMPTY markings.

(¢) In addition to being marked INERT or EMPTY, components,
if size permits, such as empty projectiles, bombs, inert loaded
and empty cartridge cases, will have four holes not smaller
than one-quarter of an inch drilled through them 90° apart.
Exceptions are inert projectiles, such as those used in target
practice, practice bombs, and other inert items, the designed
usage of which would be impaired by the presence of drilled
holes.  Such items will be considered suitably identified
when they are INERT marked.

(4) Inert cloth covered components, such as bagged propelling
charges, will be marked with durable, waterproof, sunfast ink.

(¢) Inert mortar propellant increments will have the word INERT
cut through each increment.

11. Packing and Marking

Ammunition is packed and packing containers are marked in accord-
ance with pertinent drawings and specifications. Containers are de-
signed to withstand conditions normally encountered in handling, stor-
age, and transportation and to comply with Interstate Commerce
Commission regulations. Marking of containers includes all information
required for complete identification of their contents and for compliance

- with Interstate Commerce Commission regulations (see also TM 9-1903).

12. Precautions in Use

a. Explosive ammunition must be handled with appropriate care at all
times. Explosive elements, such as in primers and fuzes, are sensitive to
undue shock and high temperature.

b. In order to keep ammunition in a serviceable condition and ready
for immediate issue and use, due consideration should be given to the
general rules in ¢ through g below. :

¢. Store ammunition in the original containers in a dry, well-ventilated
place protected from the direct rays of the sun and other sources of ex-
cessive heat. Keep sensitive initiators such as blasting caps, igniters,
primers, and fuzes separate from other explosives.

d. Keep ammunition and its containers clean and dry and protected
from possible damage. -

¢. Disassembly of components of ammunition, such as fuzes and
primers, without specific authorization, is strictly prohibited. Any alter-
ation of loaded ammunition, except by direction of the technical source
concerned and under the supervision of a commissioned officer of that
service, is hazardous and must not be undertaken.

J- Do not open sealed containers or remove protective or safety devices
until just before use, except as required [or inspection.

11




& Return ammunition prepared for firing but not fired to its original
packing and mark it appropriately. Use such ammunition first in sub-
sequent firings in order to keep stocks of opened packings at a minimum.
+ h. The use of live ammunition for training purposes as a substitute for
authorized drill ammunition is prohibited. ~Such substitution must be
considered as hazardous and will not be permitted under any circum-
stances.

13. Firing Data

Firing data for the gertain types of ammunition described in this
manual are given in firing tables (FT), graphical firing tables {(GFT),
graphical tables (GT), bombing tables (BT), fluorescent bombing tables
(FBT), rocket firing tables (RFT), trajectory charts (T]C), aiming data
charts (ADC), and guided missile charts (GMC). For applicable in-
dexes to these publications, see the appendix. :
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BALL M2 TEST, HIGH AP M2 APl M14 INC M1 TR M1 TR M25 (T10) FRANGIBLE
PRESSURE, M1 DUMMY AND
M2 SUBCALIBER M1925 TR M25 (T72E1)

CALIBER .30 BULLETS

BALL M1 TR MI16 TR M27 BALL MI911 TEST, TR M26
DUMMY M13 HIGH PRESSURE, M1
DUMMY MI1921

TEST, HIGH PRESSURE, M18 CALIBER .45 BULLETS

CARBINE BULLETS

BALL M2 AP M2 APl M8 API-T M20 INC M1 INC M23 TR M1 TR MI0 TR M17
DUMMY M2 AND M21
CALIBER .50 BULLETS

RA PD 167576
Figure 1. Color dentification of bullets of small arm cartridges.



FRAGMENTATION
(WITNT)

FRAGMENTATION TRAINING PRACTICE

INCENDIARY OFFENSIVE
RAPD 103501A

GAS = SMOKE

Figure 2. Color identification and typical marking of hand grenades.
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Figure 4. Color identification and typrcal marking of cartridges for aireraft cannon,
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Figure 5. Color identification and typical marking of rifle cartridges.
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HIGH EXPLOSIVE

Hfication and typical marking of mortar shell.

z
5
5
$
(=
1%5]
°
e
&




HIGH EXPLOSIVE (HE:
HE, AT; APC.T, W/EXPLOSIVE)

RA PD 97766

TRAINING AND
RIOT CONTROL GAS

DUMMY CHARGE
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ILLUMINATING

Figure 9. Color identification and typical marking of artillery propelling charges.

PRACTICE

INERT (HVAP-T; DUMMY;
AP-T; APC-T. W/O EXPLOSIVE)
RAPD 97767C

Figure 8. Color wdentification and typical marking of artillery projectiles.
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Figure 10.

CHEMICAL-CG

Color identification and typical marking of bombs.

INCENDIARY

GP-TRITONAL

RAPD 1082268

PWP SMOKE

DRILL

ATION, 4.LB

INCENDIARY, 6-LB
RA PD 108227A
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INCENDIARY, 4-LB

Figure 11. Color identtfication and typical marking of bombs.




7.73 IN MAX ]

CARTRIDGE, PHOTO-FLASH, MiI2
4 SEC. DELAY

s

50 IN MAX

i w.wﬁ,\@ e

B o W&_ ;
FLARE,AIRCRAFT,
RACHUTE, M

RA PD 167580

Figure 12. Color identification and typical marking of pyrotechnics.

ALUMINUM (MARKING IN BLACK)
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S,

RA PD 167581

Figure 13. Color identification and typical marking of pyrotechnics.




4.5-INCH ROCKETS (GROUND)

3.5-INCH ROCKETS (GROUND)

E
s
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RA PD 167582

Figure 14. Color identification and typical . marking of rockets.

HIGH EXPLOSIVE PRACTICE
BOUNDING-TYPE ANTIPERSONNEL MINES

WITH SAFETY CLIP IN POSITION
ARMED
BLAST-TYPE ANTIPERSONNEL MINES RAPD 103504C
Figure 15.  Color identification and typical marking of land mines.




LIGHT ANTITANK
PRACTICE MINE

LIGHT ANTITANK HE MINE

HEAVY ANTITANK HE MINE

HEAVY ANTITANK PRACTICE MINE RA PD 103578A

Figure 16, Color identification and typical marking of land mines.

ELOCK TNT BLOCK, TNT, 1-LB

BLASTING

CHARGE, CRATERING
MACHINE

 CHARGE, SHAPED, CARTRIDGE,
40-UB DYNAMITE
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BLOCK, DEMOLITION, CHAIN

BLOCK, DEMOLITION, M3

FUSE, P
BLASTING, TIME @
DEMOLITION EXPLOSIVES AND BLASTING MACHINE

o e
LFGHTER FUSE CAP,
(FRICTION TYPE) @ BLASTING

(NONELECTRIC)

BLOCK, DEMOLITION, MSAI

PRESSURE
ACTIVAT R,
@m gfmg e ﬂ% M e —
PULL-FRICTION PULL- LIGHTER, FUSE S
RELEAS|
s HEQRRERCROOE (ELECTRIC)
DELAY EXPLOSIVE INITIATING DEVICES
PRESSURE-
TYPES OF FIRING DEVICES RELEASE

7 i e

TORPEDC, BANGALORE

F

.

400-FT-

SNAKE, DEMOLITION, M3 RAPD 1169228
MINE-FIELD-CLEARING DEVICES

Figure 17. Color identification and typical marking of demolition material.




CASUALTY TRAINING

PRACTICE SMOKE INERT
GAS AND RIOT (DRILL; AP-T;
CONTROL APC-T, W/O HE;
GAS CANISTER)

 ILLUMINATING Low GREEN BAG WHITE BAG
_ EXPLOSIVE CHARGE CHARGE
(BLANK) RAPD 97, 64C

8. Color identification and typical marking of fiber and metal containers.
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AMMONITION

METAL
CONTAINER

RAPD 977658

| b Figure 19. Color dentification and typical marking of packing boxes and metal container.




CHAPTER 2
EXPLOSIVE AND CHEMICAL AGENTS

Section |. PROPELLANTS

14, General

Propellants are liquid or solid compositions used to propel a projectile,
rocket, JATO, etc. Most explosives currently used as solid propellants
have a nitrocellulose base. Various organic and inorganic substances
are added to the nitrocellulose base during manufacture to give improved
qualities for special purposes. These propellants are distinguished by M
or T numbers and by such terms as single-base, double-base, and com- -
posite, as well as by commercial trade names or symbols.  Black powder,
which was formerly classed 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.

. 15. Classification

Solid propellants are classified in accordance with their compos1t1ons
as indicated in a through ¢ below. .

a. Single-Base Propellant includes compositions that are principally gela-
tinized nitrocellulose and contain no high-explosive ingredient such as
" nitroglycerin.
b. Double-Base Propeliant inclizdes compositions that are predominately
" nitrocellulose and nitroglycerin.

¢. Composite Propellant includes compositions that do not contain mgmﬁ-
cant amounts of nitrocellulose or nitroglycerin and are mechanical mix-
~ tures of a fuel with an inorganic oxidant. A part or all of the fuel may
also serve as a binding agent. '

16. Physical Characteristics

©a. Form.  Solid propellants are manufactured in the form of flakes,
- balls, sheets, cords, or perforated cylindrical grains (fig. 20). They are
made in different shapes to obtain certain types of burning. The cylin-
drical grains are made in various diameters and lengths. Figure 21
shows the relative size of the grains used in some artillery propellants.
“For small size grains, either no perforation or a single perforation is re-
quired. However, for larger grains, seven equally spaced perforations
‘are present in order to have an increasing burning surface area. The
critical dimension is the “web size,” that is, the average thickness of the
-grain between burning surfaces. “Web size” or “web thickness™ influ-
-ences the initial rate of burning of the propellent grain.

- 33
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A-—UNBURNED GRAIN B—BURNING GRAIN 5'% 1\7!\" . K
__ _ RA PD 4319A 2% %\"g |
Figure 22, Progressive burning of propelient grains (multiperforated ), %’;, s
b. Burning Action, : o
(1) General. Unconfined nitrocellulose propellant burns relatively o
slowly and smoothly but, when confined, its rate of burning in- A _1a
creases with temperature and pressure.  In order not to exceed M w ~
the permissible chamber pressure of the weapon in which it is to e Z —g
be used, the rate of burning of the propellant has to be controlled. '_g '“.é’é
At any given pressure, the rate of burning is proportional to the & 2 o
propellent surface free to burn (fig. 23). Therefore, propellants g
are made into accurate sizes and definite shapes. _ °
(2) Degressive burning.  As the surface areas of the cord and strip o
forms of propellant change with burning, the surface of the - =
grain decreases. The burning action of these graing is, there- a l;cf 0
fore, classified as “degressive,” ‘ = =
(3) Neutral burning, As a single-perforated grain burns, the outer o 4 2
surface decreases and the inner surface increases. The result ég > "
of the two actions is that the total surface remains approxi- w g o~
mately the same in area. The burning of this type of grain is Zz o
known as “neutral.”
(4) Progressive burning. When the multiperforated grain burns, the g
total surface area increases, since the perforated grain burns -
from the inside and outside at the same time. This type of 0
burning is called “progressive” (fig. 22). : a
(3) Slwers.  When a multiperforated grain is not completely con- & R
sumed, portions of the grain remain in the form of slivers (B, v "
fig. 22) and may be ejected as such from the weapon. o
¢. Use. Nitrocellulose propellants are used for small arms and larger- .
caliber ammunition. The perforated form of grain is the one most com-
monly used in the United States military propellants, Single perforated  © | LHOEIM l'“gngvglﬁl’:l'aggd
grains are used for small arms, grenade cartridges, minor-caliber weap- ' VY v
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PERCENT OF GRAIN CONSUMED
Figure 23, Comparative burning rates of different shaped propellent grains.



ons. certain howitzers, and some rockets. Propellants with seven
. 2

perforations are used for larger-caliber weapons.

_17. Single-Base Propeltants

a. General.  Single-base propellants contain nitrocellulose as their chief
ingredient. . One of the first standardized nitrocellulose propellants was
termed pyrocellulose.  Single-base compositions are now used in artil-
lery, small arms, and grenades. _

b. Smokeless and Flashless Characteristics.  Since pyrocellulose propellant
was unduly hygroscopic and gave bright flashes when fired, it was re-
placed before World War 11 by propellants designated, “fashless non-
hygroscopic” (FNH) and “nonhygrescopic” (NH), single-base propel-
lants.  These propellants are not truly nonhygroscopic, but they are
much less hygroscopic than pyrocellulose. This method of designation
has since been replaced, and propellant compositions are now identified
by standard M or T numbets. To indicate the performance of a round
of ammunition in certain calibers of artillery ammunition, the word
FLASHLESS (Flhls), SMOKELESS (Smkls), or FLASHLESS-SMOKE-
LESS (Fihls-Smkls), or the applicable abbreviation, is stenciled on the
round and on its packing box. These terms are relative; FLASHLESS
(Flbls) indicating ammunition that does not flash more than, 5 percent
of the time under average conditions; SMOKELESS (Smkls) indicating
ammunition that produces less than half the amount of smoke produced
by ammunition not so designated. FLASHLESS-SMOKELESS (Flhls-
Smkls) designates a propellant with both of these characteristics.
Whether ammunition upon being fired is flashless, smokeless, or both,
depends on the weapon in which it is used, the type of ignition used,
weapon wear, the temperature of the weapon, ambient temperature con-
ditions, and the quantity and composition of the propellant. Some
double-base propellants also have flashiess and smokeless characteristics.

¢. EC Blank Powder. EC blank powder, one of the earliest partially
colloided nitrocellulose single-base compositions developed, is used in
caliber .30 blank ammunition. It is usually orange or salmon pink in
color.  Though it is soft and light, it resembles coarse sand. It is more
sensitive to friction, shock, and heat than completely colloided nitrocel-
lulose propellants.  When exposed, it absorbs moisture readily and
therefore must be protected from the atmosphere. Tt buras rapidly in
the open and explodes if confined. It is usually exploded by flame from
a primner or fuze.

18. Double-Base Propellants

Double-base propellants are those having nitrocellulose and nitro-
glycerin as their major ingredients, accompanied by one or more minor
ingredients such as centralite, vaseline phthalate esters, inorganic salts,
etc. These propellants may contain from 15 to 43 percent nitroglycerin.
The minor ingredients are used for various purposes, such as to insure
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reduce flash or flame temperature (or both), and improve ignit-

stablliey try is to use nitrocellulose of

siew The usual practice in this coun‘ use . .
aEgLZB.la to 13.25 percent nitrogen. Nltroguan!dl‘ne is useFl in some
?i uble-base propellants, not only to add to the ballistic potential, but to

gt as a flash reducing agent as well.  Double-base propellants are gray
a

green to black in color, and the grains are similar in stze and shape to

the single-base propellants. Another propellant is in the form of spher-

grains from 0.02 to 0.03 inch in diameter and is commonly known as
“Pall propellant.”  Generally speaking, double-base propellanctish:ia.rﬁ
easilyr ignited, have high burning rates, high flame temperature, ar(; 1tg1
force, but they erode weapons badly and are more dangerous and cos z
+o manufacture than nitrocellulose propcll_a-nts. For these reason'ial an
because glycerin is not an abundant material, double-base p}ll-ope ants
have tended, in this country, to be used'only where some of the }:;DI;CT-
ties mentioned above are espécially desuabl.e. They have foun ;{ 1611:
principal uses in propellants for shotguns, pistols, mortars, apd II'OC cts;
-and have been generally avoided in rifled weapons (except pisto s).

" 19. Composite Propellents

Composite propellants are principally solid gas _producing materials,
which contain neither nitrocellulose nor nitroglycerin.  They are usually

o M7 13 o

IP & PN
JP & JPN

BRITISH - GERMAM
ROSETTE

RA PD 167431

BRITISH SERRATED COGWHEEL

CRUCIFORM

Figure 24. Forms of recket propeilants { Uintted States and foreign ).




a physical mixture of an organic fuel, an oxidizer, and an organic bind-
ing agent. Unlike the single- and double-base propellants that are
manufactured principally by extrusion techniques, composite propellants
are molded or cast to form into a single element or grain. They may be
coated on the surface with cellulose acetate or other inhibitor material
to control the grain burning action. Composite propellant designated as
- T9 (principally ammonium picrate and potassium nitrate) is representa-
tive of such propellants. In form and shape, composite propellants may
be as shown in figures 20 and 24, respectively, which illustrate some of
the various forms of propellent grains employed in JATOS and various
forms of propellants employed in foreign and United States rockets.

4. Like single-base and double-base propeilant compositions (which
are essentially a fuel and oxidizer), composite propellant compositions
are balanced for control of their burning actions.

b. Composite-type propellants are employed in ground- and aircrafi-
type rockets and JATOS. - :

¢. A solid propellant (double-base or cormposite), as employed in
rockets or JATOS, is contained within the reaction motor of the weapon.
On ignition by a flame from a fuze or primer, there results an uninter-
rupted combustion reaction and generation of a large volume of hot gases
within the reaction chamber, which escape through the nozzle opening.

20. Other Solid Propellonts

a. Guncotion. A nitrocellulose (nitrated cotton, nitrated wood pulp) of
high nitration (13.35 to 13.4 percent nitrogen) is employed extensively
in the manufacture of single-base as well as double-base propellants. It
is also used in electric primers and in electrically initiated destructors,
In most propellants, the guncotton is blended with pyrocellulose (12.6
percent N) to give an average of 13.15'pcrcent nitrogen. :

b. Small Arms.  Propellants for small arms are usually coated with
dinitrotoluene, which acts as a moisture-proofing agent, causes the first
phase of the burning process to take place at a relatively slow rate, and
has some antiflashing action. In addition, the propellants are usually
glazed with graphite to facilitate the uniform action of automatic loading
machines and to avoid the development of large static charges in blend-
ing and loading, and thus present a black polished appearance.  Since
the propelient grains are small, in the presence of abnormal temperatures
they are subject to more rapid deterioration than the larger grains.
Many small arms propellants are nearly as sensitive to friction as black
powder. Therefore, precautions used in handling black powder should
be observed for small arms propellants. :

21. Liguid Propellanis

Liquid propellants have recently been explored in an attempt to find
propeilants for large size rockets, missiles, and projectiles that can Be con-
trolled in combustion better than solid propellants.  They may include

40

- viscous or nonviscous fluid or liquified gas that is principally an 0;'
'any'vf ¢l and a strong inorganic oxidizer. Such Propeuaflt compounds
ganic ither composite (fuel and oxidizer combined) or inde-

ixtures are el . ‘ } om
> n:i nt (fuel and oxidizer), in a container or containers, separate fr

Lot
pen

' tion chamber. With or without catalysts, stabilizers, an_d auxil-
ic rea;;lditiv:f:s (when fed through an arrangement of connecting feed
o : Ives, controls, and metering devices), they can be reacted' or
hnesi:. Vated i,nstantaneously, to produce gaseous products for p.rope]hng
:g([:[llcetisét velocities greater than the speed of sound (supersonic speeds,

' _apprg;i?;;s; anﬁ:ﬁ? propellants can be classified in accordance
wifllx the type of reaction system that is involved, either as a monopropel-
lant or a bipropellant, as described in (1) and (?} bel.ow. - comound
(1) Monopropellant system includefs a composite mixture pf i

o of fuel and an oxidizer, delivered by means of a pump or fr ,
a pressurized tank, for eventual reaction in the chamber of a
7 JATO or rocket. To initiate a rsactlon in such system, a sep-
ate source of ignition is required. o
(2) ;;rf)pellant systefl includes an.organic fuel and oxnd:)zer sa:;h
contained separately in containers for dual fegd, carburetion,
and combustion within the reaction chamber. - Their I‘C?.Ctl.oﬁ
may be initiated by either the intimate contact of the. fu‘e wn:d
the oxidizer, as may be the case of hydra.zm.e‘ and nltrlclam ,
or by external influence (electrical spark ignition or cata ysts),
as is the case of a hydrocarbon (alcoho_l) and hql_nd oxygfﬁl.
| b Characteristics. Liquid propellants differ from solid prope arrlrt:
primarily in that they are more adaptable to control of long-te':rm czla_
" bustion reactions, the former being very adaptable for dynsmm regilant
tion and control while the latter is statically contrc.)lled by the prccl)pe it
‘composition and grain design. Like some.chemlcal agents aflt.vcxgnd
sives, liquid propellants are hazardous, toxic ﬂammabl'e, sensitive,
~ must be recognized for their inherent dangerous properties.
: g;es'.I'he common combustible and Hammz}ble materials that have
been used as fuels and oxidizers in liquid propellant systems are
i in (a) and (4) below. .
(a)ln;&l;;lseialcgtzols (e(th)yl, methyl, furfural); kerosene,‘ av1%11t_1r(1);'1
gasoline; octane, heptane, pentane, hydrocarbons; anll 1 _,
monoethylaniline, hydrazine, diborane, pentaborane, a urni
num borohydride, liquid hydrogen, ar'ld an‘hY.drou.s am\:vngf;}:
(b) Oxidizers—white fuming and red fuming nitric ac‘ids (
and RFNA); liquid oxygen and ‘hydrogen peroxide. N
(2) Heretofore liquid propellant materials have been elfnpll(ﬁ):yf;1 in
rockets and guided missiles such as the V—?, (Forporal ; et:_g-
ulus, Terrier, and Nike. Development o.f liquid propeliants for
use in small arms and artillery weapons is now underway.




Section Il. LOW EXPLOSIVES
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22. General ‘év,%i’.a.;
. . . . [ &)
To understand the composition and functlomng of a complete round g-f%"—‘
. . “ e . e
of ammunition, a basic knowledge of the characteristics and uses of mili- s

tary explosives is necessary. In order that ammunition may function at
the time and place desired, it is necessary to employ different kinds of
explosives, each of which has a specific role, either as a propellant or as
a bursting charge. Explosives suitable for one purpose may be entirely
unsatisfactory for another. Thus, the explosive used to burst a forged
steel projectile would not only be unsuited but also highly dangerous if
used for ejecting and propelling projectiles out of the Wweapon or propel-
ling missiles and bodies. Similarly, the explosives used in initiators, such

as in primers and fuzes, are so sensitive to shock that only small quanti-

ties can be used safely. Other characteristics of various types of explo-

sives (propellants and high explosives) are outlined in paragraphs 14

through 21 and 25 through 28. For further detailed information, see

T™M 9-1910.

a. Definition. By definition, an explosive includes any chemical com-
pound or mechanical mixture that, under the influence of a flame or a
spark, undergoes a sudden chemjcal change (decomposition) with the
liberation of energy in the form of heat and light and accompanied by a
large volume of gases.

b. Low Explosives. Military explosives are divided into a class of low

FLASH. CHANNEL FOR $Q ACTION

. BURSTING. CHARGE -ABOUT
LOWER _DE?ONATQR 7

BURSTING

g8y
explosives or high explosives, according to their rates of decomposition, ' ‘fig
Low explosives are mostly solid .combustible materials that decompose ﬁfé.g
rapidly but do not normally explode. - This action is known as deflagra- %g% :
tion. Upon ignition and decomposition, they develop a large volume e

of gases that produce enough pressure to propel a missile in a definite di-
rection. - The rate of burning is an important characteristic, which
depends upon such factors as combustion gas pressure, grain size and
form, composition, etc., which were discussed in paragraph 16. Low ex-
plosives do not usually propagate a detonation, Under certain condi-
tions, however, they react in the same manner as high explosives; that is,
they may detonate. The single-base, double-base, and composite pro-
peilants (discussed in pars. 17-19), as well as black powder mixtures are
typical examples of low explosives.
¢. Requirements for a Low Explosive.  Before an explosive (propellant)
can be adopted for military use, it must possess the following principal
characteristics: '
(1) Possess controlled burning rate.
(2) Be capable of instant ignition and combustion.
(3) Be stable over extended periods of storage under normal condi-
tions. -
{4) Be balanced for complete combustion and produce a minimum
amount of residue and weapon bore erosion.

ARGE BEING:

BROPELLING
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Figure 25. Explosive trains—artillery anumunition.
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)] Possess a safe minimum toxic and explosive hazard.

(6) Be able to withstand mechanical shock incident to loading,
transportation, and handling by commiercial and military ;

carriers,

& Low-Explosive Train. The arrangement of 2 series of combustible )

materials, beginning with a small quantity of sensitive explosive and end-
ing with a relatively large quantity of comparatively insensitive explosive,
is termed an “explosive train.” - In general, there are two explosive
trains (fig. 25). These are the propelling-charge explosive train and the
bursting-charge explosive train, In all explosive ammunition one or
both of these explosive trains will be found.

(1) The low-explosive or propelling-charge expiosive train is em-
ployed for the ejection or propulsion of a body or missile from
the weapon. This train may consist of a primer, an igniter or
igniting charge, and a propelling charge. Thus, a spit of fire
from a small quantity of sensitive explosive (primer) is trans-
mitted in a manner so that a large amount of relatively insen-
sitive explosive (the propelling charge) burns in the proper
manner to propel the body forward. Although a primer is
absent in rockets and the igniter in small arms ammunition, all
three elements are found in artillery propelling-charge explosive
trains. ' '

(2) In small arms ammunition (cartridges), where the propelling
charge is relatively small, the igniter is not required. The
components in this train are a percussion primer and a propel-
ling charge. The firing pin explodes the primer and the flame
passes through the vent leading to the powder chamber and
ignites the propelling charge; the expansion of the resultant
gases forces the bullet out through the bore of the weapon.

(3) In artillery ammunition, the propelling-charge explosive train is
slightly different from the one in small arms ammunition (fig.
25). In this train, it is necessary to place an auxiliary charge
of black powder, called the primer charge or igniter charge, be-
tween the primer and the propelling charge. The addition of
the primer charge is necessary because the small fAame pro-
duced by the primer composition is not of sufficient intensity to
initiate the combustion of the large quantity of propellant.
"The primer or igniter charge may be continued in the body of
the primer, making one assembly 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.

{4) In jet propulsion weapons (rockets and JATOS) the propellant
explosive train consists of a propelling charge (single or multi-
grain, double-base, or composite propellant) and an igniter,

" pitrocellulose prope

-ders.

usually a black powder mixture contained together with an
electric squib or squibs that act as the initiator.

23, Black Powder

. Characteristics. Black powder, the oldest explosive known, is an inti-

. . . rate
" are uniform mechanical mixture of finely pulverized potassium nitra
ma

i il the development of
i trate), charcoal, and sulfur. Unii
(o o atose )l’lants, black powder was the only prf)pcllant and ex-
losive available. Potassium nitrate is used in most m:htary black plow-
P It ignites spontaneously at about 300° C. or 540 F.; and derj ;)53
fairly high temperature of combustion (2,300° to 3,800° C. 1or k, 2
p 6.872° F.), which causes erosion in the bore of weapons. B ac pob -
:10 ,is usually in the form of small, black gra’m§ that are‘pohshefi Y
T’rzing with graphite. It is hygroscopic and sublef:t to rapid d_eterlora—
: an when exposed to moisture. If kept dry, it retains its C?{pIOSlve prc()iri\-
tJoties indefinitely. It is one of the most dangerous ex.pl?swes to harﬁ e
;i:cause of the ease with which it is ignited by heat, friction, or spark. |
b, Uses. Although black powder has been replacgd by smglle- aslle
'dou'ble-base and composite propellants, it still is used in several grades
e -
l (1) Primers and igniters for artillery shell.
2} Delay elements in fuzes. ' . o
EB% Expgiing charge for base cjection smoke shell, illuminating
shell, and pyrotechnics.
4) Saluting and blank fire charges. o B
ES% Smoke-puff and spotting charges for practice ammunition.
(6) Burster in incendiary ammunitior}.
(7) Bursting charge for 37-mm explosive shells.
(8) Safety fuse.
9} Quick-match. ‘
El%))QSpotting charges for practice bombs and shells, and subcaliber
shells. o
{(11) Time-train rings in time and combination fuzes.
(12) Tgniter in jet propulsion units.
13) Blasting operations. - o
c. g’rezautiom. gBlack powder. is particularly sensitive to shock, friction,

s heat, flame, or spark. When black powder is handled in cans or l?ags
or v\:hen it’is nat absolutely protected against sparks, the precautions

- described in paragraph 12 will be strictly obsetved.

'"24. Pyrotechnic Compositions
“action are low explosives becaust of their low rates of combustion. The

W i i i iy oal
. pO dered chemicals. Fu ES, SUCh as magnesmm, z.a,lumlnum, Ch? C i,
; éulfur and met allic hydrides, are mixed Wlth OXIdlZeIS, SUCh as he I

3

a. Characteristics. Pyrotechnic compositions with respect to rapidity of

i i f
! iti ially sical mixtures or blends o
compositions are essentially homogencous phy




.

| Table I11.  Characteristics of Low Erplogives -

Burning rate

Heat liberated Temperature developed

e
Inminutes| In seconds Cal/GM °C.
_ _ —
Pyrotechnic compositions.__ . U S &500-2, 500 800-3, 500
Black powder...._. ___ | : 4 655 2,770

7—12 | 700-1,300 |1, 700-3, 300

- .
trates of barium, strontium, sodium, potassium; the perchlorates of am-
monium and potassium; and the peroxides of barium and strontium.
They are generally compressed, with or without a binder, into a definite
shape or form. They also contain color intensity and waterproofing ma-
terials. - On ignition and combustion they produce considerable light
and decompose or burn by a process known as deflagration. The fupc-
tional characteristics of pyrotechnic compositions are their luminous
intensity (candle power), burning rate, color, calor value, and efficiency
of light production. Other important characteristics are sensitivity to
impact and friction, ignitibility, stability, and hygroscopicity. That s,
for military use, pyrotechnic compositions must have acceptable explosive
as well as pyrotechnic characteristics.  Tablé IIT shows burning perform-
ance characteristics of black powder, nitrocellulose composition, and
pyrotechnic low-explosive compositions. i
b. Uses.  Pyrotechnic illuminating and igniting compositions are used

in a wide variety of ammunition items. The most important uses are—

(1) Flares (trip, airport, ground, aircraft, parachute, reconnaissance

and landing observation, bombardment, and tow target).

(2) Artillery projectiles.

(3) Photoflash cartridges and bombs.

(1) Igniter in incendiaries.

(5) Gunflash simulators.

(6) Igniter for jet propuision units (rockets, JATOS, and guided

missiles).
(7) Signal smokes,
¢. Precautions.  Pyrotechnic compositions are hazardous materials.

In general, the regulations in paragraph 12 apply to these compositions.

Section lll. HIGH EXPLOSIVES

25. Genera!

High explosives are usually nitration products of organic substances,
such as toluene, phenol, pentaerythritol, amines, glycerin, and starch and
may he nitrogen-containing inorganic substances or mixtures of both.
A high explosive may be a pure compound or an intimate mixture of
several compounds with additives such as powdered metals (aluminum),
plasticizing oils, waxes, etc., which impart desired stability and perform-
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C haracteristics. A .high explosive is charactcri_zcd_by the extreme

ey wi h which its decomposition occurs; this action is known as det-
raPlC!lty WI'\:Nhen initiated by a blow or shock, it will decompose’ almost

O th sly, either in a manner similar to an extremely rapid com-
inSta"maneou'tl?)ru ture and rearrangement of the molecules themselves.
D her case asepous and solid products of reaction are produced. The
h'l Clthf?r Casgegt of the reaction makes some explosiv_es valuable as a
dlsruptlVﬂhzu’ e but precludes their use as a propellant for t%le reason
b}?r:ttllrllf gj:a,scsgformed would develop excessive pressures that might burst
Eh: barrel of the weapon.

" Terms and Definitions. . o _
- (1) Primer. A primer is a relatively small and sensitive initial ex

plosive train component which, on bei.ng actua.ted, 1%'11?1?1?:

functioning of the explosive train and w1_11 not reha}l)ly }E;tcliain

high-explosive charges. In gen_erla¥, primers are classi el

accordance with the method c;f initiation, such as percu ;
ric, friction, chemical, ete.

{2) ls)t;(za?;:d A1 detonator s an explosive -traifl componen].; tltll;:t
can be activated by either a nonexpiosl?fe lm[_)u.ls.e or E he
action of a primer and is capable of rellablY initiating hig }
order detonation in a subsequent high-exph:'»snmj componen; o
the train. When activated by a nonexplosive impulse, a det-
onator includes the function of a primer. In gf{nf:r-al,' detona;lors
are classified in accordance with the method 0f_m1t1at10r1, such as
percussion, stab, electric, friction, flash, chemical, etc.

(3)(a§g’zl€cr1;3vice containing a readily burning co‘rnpositllorT, .uspallz flz

the form of black powder, usec_ti~ to amplify the initiation
i in the functioning of a fuze. - o
(6) }E r::lr::ii::: containing a spontancm{sly_ combustl-ble rr}a'terlal_,
such as white phosphorus used to ignite the ﬁl.hngs-(; d]'nce?_
diary bombs and ﬂamethrowe.r fuels at the time of dispe
i ture of the bomb casing. . -
() Ffl(g(la\(f)iz;uli)%d to initia’ciJ burning of the fuel. mixture in a
ombustion chamber. ‘
(4) De:,’:zjfkc;&cdelay is an exp'losive trajn. co'mponent thai‘; introduces
a controlled time delay in the functioning of Fhe train. N
(5) Relay. A relay is an element of a ‘fuze explosive train tf At gr
ments an outside and otherwise 1nf1dequlat.e_output o }Zl Iy
explosive component, so as to reliably initiate a Sucﬁe;n li
train component. Relays, in ge.neral, contain a sma . cil i
explosive charge, such as llea.d azde, and are not usually
initiate high-explosive charges. .
(6) Iilr;ged;glead is an egxplosive train component .that consists (;)fti
column of high explosive, usually srn-a}l in diameter, use o
transmit detonation from one detonating component to a suc




o _ﬁj:._.cf-';éd.ing.high-explosive component. It is generally used to

" transmit the detonation from a detonator to a booster charge.
" (7). Booster charge. A booster c!narge is the final hlgh-cxp103}ve com-

' ponent of an explosive train that ampilifies the detonation from
the lead or detonator, so as to reliably detonate the main high-
explosive charge of the munition. ,

(8) Fuze explosive train. A fuze explosive train is an arrangement of
a series of combustible and explosive elements consisting of a
primer, a detonator, a delay, a,relay, a lead, and booster
charge, one or more of which may be either omitted or com-
bined. The function of the explosive train is to accomplish the
controlled augmentation of a relatively small impulse into one
of sufficient energy to cause the main charge of the munition
to function.

(9) Primer compositions. A primer composition is an explosive that
is sensitive to a blow such as that imparted by a firing pin. It
is used to transmit shock or a flame to another explosive, a time
element, or a detonator. Maost military priming compositions
consist of mixtures of one or more initial detonating agents, oxi-
dants, fuels, sensitizers, and binding agents. Many composi-
tions contain potassium chlorate, lead thiocyanate, antimony
sulfide, lead azide, lead styphnate, mercury fulminate, and a
binding agent. The potassium chlorate acts as an oxidizing
agent, the lead thiocyanate as the fuel and- as a desensitizer to
the chlorate, and the explosive as the detonating agent. Other
materials such as ground glass and carborundum may also be
added to increase sensitivity to friction. Priming compositions
for electric primers and squibs may contain barium nitrate as
the oxidizing agent instead of potassium chlorate and lead
styphnate or DDNP (diazodinitrophenol) as the initiating ex-
plosive.  Primer mixtures arc used in the percussion elements
of artillery primers, in fuzes, and in small arms primers and as
the upper layer of a detonator assembly.

(10) Bursting charge. This is an encased explosive that, when ini-
tiated, is designed to break the metal casing into small frag-
ments.
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DETONA'I;ING WAVE AMPLIFIED BY USE OF BOOSTER

Figure 26.  Detonating wave amplified by the use of a booster.

ing pin is insufficient and must be stepped up.to a point where it will d_et-
onate the TN'T.  This is always accomplished by means of an f:gploSi_ve
train. Components and performance characteristics in explosive trains

_are discussed in (1) through (6) below.

(1) The detonator sets up a high-explosive wave whcn. initlated‘by
the stab action of a firing pin or by a flame. 'ljhls detonation
is so small and weak that it will not initiate a hxgh-order deto-
nation in the bursting charge, unless a booster 13 plgccd be-
tween the two. The booster picks up the small explosive wave
from the detonator and amplifies it to an extent that the burst-
ing charge is initiated and a high-order detonation results (figs.

d 26).
(2) '122 Zzin th)e action necessary to control the time and place at

which an explosive will function, it is necessary to 1nc01‘rp0rate
The action de-

b. High-Explosive Train. EXplOSiVC train may be defined as a series of other components ina high-exploswe train.

“steps by which a small, initial amount of energy is built up to the large
amount of energy necessaty to insure a high-order detonation for a burst-
ing charge. Fundamentally, an explosive train consists of a detonator,
booster, and bursting charge. This sequence 1s often interrupted by a
delay or relay. To illustrate the principle of the explosive train, a 2,000-
pound bomb filled with TNT has a fuze of the firing pin type. The
TNT by itself will not detonate from the release of the firing pin, because
the initial source of energy being a friction or percussion effect of the fir-
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sired may be a burst in the air, a burst instant‘ly upon impact
with the target, or a burst shortly after the projectile has pene-
trated the target. The components that may be used to g:ve
these various actions are a primer, a black_ pox.vder delay pellet
or train, an upper detonator, or any combination of these com-
ponents. Regardless of the arrangement of the components,
the basic chain will remain the same, other components being
placed in front of the basic chain (fig. 27).



The action that causes a projectile to burst in the air may be

” . é o ® E P obtained by placing a primer, which is fired when the projectile
g <y = & %g gz 8 leaves the weapon or when the bomb is dropped, and a black
) Ly - 1 I3 - » . - "
& o £ 8 23 »e o powder time train in front of the basic chain.  The primer ig-
e av uj,: a nites the time-train rings, which burn for the length of time
iz 2 " desired, and, in turn, initiates the action of the detonator,
booster, and bursting charge (schemes A and C, fig. 27).
(4) To burst the projectile promptly upon impact with the target, a
T, superquick or instantaneous action is necessary. This action is
Eg Zz usually obtained by placing an upper detonator in the extreme
L o . .
T E front of the fuze and a lower detonator in the body near the
Sz o & Sy < booster charge. In this manner, the detonating wave is trans-
= H_"O% ripr4'4 = Z0 v A . ) ’
Z|sEk %EE g EEE U mitted instantly to the bursting charge (scheme D, fig. 27).
&)ma 24 20 §§ g (5) To permit penetration of the target by the projectile, a delay
g: g action is necessary as included in armor-piercing projectile.
Z: 3 This is obtained by placing a primer and delay element ahead
= of the detonator. In some cases this combination of primer
= s s -
< and delay is inserted between an upper and lower detonator
z = {scheme E, fig. 27). . .
B - . . . - . . .
b 3 6) A variation of the high-explosive train is found in chemical
2 P S ) gh-c¥p : \
3 z " % ” © = b3 shell. In-this train there is no large bursting charge such as Is
i o S . . . . . .
%;3 3 ZZE E §§ = - found in high-explosive projectiles, as it is only necessary to rup-
GHE & 5 2 23 3 ™ ture the shell case and allow the chemical contents to escape.
g 5 @ 55 E 5 . . .
2 o @ ¢ S The actual bursting of the case is accomplished by an enlarged
w g booster, known as a burster charge, contained in a tube running
,:-‘_: § down the center of the shell.
8
d S 26. Classification
= - - ) - -
> = “ High explosives may be subdivided into three types, according to their
o ] S " sensitivity, as initiating, booster, and bursting explosives.
o '9 o o B &N : L . . e s . .
¥k i Zu X 2 a. Initiating High Explosives. Initiating high explosives are extremely
! 5 § E% Tz 2 " sensitive to shock, friction, and heat. Under normal conditions, they
E a =Y E3 “will not burn, but will detonate if ignited. Their strength and brisance
E; . are inferior, but are sufficient to detonate high explosives. Because of
EES " their sensitivity, they are used in munitions for initiating and intensifying
J- “ high-order explosions. Mercury fulminate, lead azide, lead styphnate,
and diazodinitrophenol are examples of such explosives.
- b. Booster Explosives. Explosives of this type include tetryl, PETN, and
[ L | . “ . e e . -
z - RDX. They have intermediate sensitivity between initiating explosives
o w o) 3 " and explosives used as bursting charges such as TNT. They ma be ig-
| & g S 2 : P g g y may be g
! = lz—gé a8 § ~.nited by heat, friction, or impact and may detonate when burned in
ol B .
| & of g% a -7 large quantities. ,
20 wZ . . . . . .
& CF ¢. Bursting Explosives. Bursting explosives include explosive D, amatol,
{ “I"' - TNT, tetryl, pentolite, picratol, tritonal, RDPX compositions, torpex,
« -~ DBX, HBX, and others.
. ’ > .
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'27. Demolition and Fragmentation Explosives
a. Tetryl. ) L
(1) Characteristics. Tetryl (trinitrophenylmethylnitrarine) is a fine
yellow crystalline material. When heated it Grst melts and
then decomposes and explodes. It burns readily and is more
easily detonated than TNT or ammonium picrate (explosive D)
and is much more sensitive than picric acid, It is detonated
by friction, shock, or spark. It is insoluble in water, practi-
cally nonhygroscopic. Tetryl is stable at all temperatures that
may be encountered in storage. It is toxic when taken inter-
nally; on contact it discolors skin tissue (tobacco stain) and
causes dermatitiss
(2) Detonation:”( Brisance tests show tetryl to have a very high shat-
tering power,” I{is greater in brisance than TNT and is ex-
ceeded in standard military explosives only by PETN and some
of the newer military explosives, such as RDX.
(3) Uses.

(a) Charges.  Tetryl is the standard hooster explosive and is suffi-
ciently insensitive when compressed to be used safely as a
booster explosive. The violence of its detonation insures a
high-order detonation of the bursting charge. It is used in the
form of pressed pellets.  Tetryl is the standard bursting charge
for small-caliber (20- and 37-mm) projectiles. It produces ap-
preciably better fragmentation of these shells than TNT. Tt
is also more readily detonated, and yet, in small-caliber shel]
withstands the force of setback in the weapon. Itis also a
constituent of tetrytol.

(&) 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,

b. PEIN (Pentaerpthrite Tetranitrate). PETN is one of the strongest
known high explosives. It 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 impurities. It will detonate under

~along, slow pressure.  PETN in bulk must be stored wet. Its primary
usc is in booster and bursting charges in small caliber ammunition; up-
per detonator or in some land mines and shells; explosive core of prima-
cord detonating fuze. When suspended in TNT it forms a pentolite
explosive of high brisance.

¢ RDX. RDX, one of the most powerful explosives, is commonly
known as cyclonite (cyclotrimethylenetrinitramine), CTMTN , C6; hexo-
gen (H) (German); T4 (Italian); and Tanoyaku (Japanese). Itisa
white crystalline solid having a melting point of 202° C. (397° F.} and is
very stable. It has slightly more power and brisance than PETN. Itis
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i
bee

- waxes or oil
- storage.

| casily initiated by mercury fulminate than is tetryl. RDthss
- sed mainly in mixtures with other explosives, but can be used by

u 3 " . " -
: ?fas a subbooster, booster, and bursting charge. It is being com
ise

bined with nitrohydrocarbons, which also permit cast-loading, or with
- pined

s for press-loading. It has a high degree of stability in

4 TNT (Trinitrotoluene). Trinitrotoluene, common}y knol\_vn as Tl\zg,
S nstituent of many explosives, such as a_n.latol, pentolite, tetry ci
—_— tritonal, picratol, ednatol, and composition B and has treen use
tor}')exif nder ;uch names as triton, trotyl, trilite, trinol, and tritolo.

& 1tst‘i lé'hamcteristics. TNT in a refined form is one of thg most st'able

@ of high explosives and can be stored over long periods zf *[t‘ﬁ};

It is relatively insensitive to blows or friction. Gor}ﬁn_e b ,
when detonated, explodes with violen(:f:. When 1g.r11ted ya
flame, unconfined TN'T burns slowly w1thou‘E cxplosxon., e}xlrolv-
ing a heavy ocily black smoke; however, burning or rapid heat-
ing of large quantities, especially in close('1 vessels, may ca?se a
violent detonation. Tt is nonhygrosc.opic a_nd does not orlin
sensitive compounds with metals, but is readily acted upon by
alkalies to form unstable compounds that.are very scnsmvcb to
heat and impact. It usually resembles a light brown sugaér uctl
“when pure is crystalline and nearly white. ' When n}elte a{l
poured into a shell or bomb it forms a solid c.r.ystalhne explo-
sive charge. TNT is a very satisfactory m;htary oexplof};‘ée;
The melting point of standard grade 1 TNT is 80.2° C. (dl .
F.). Ammunition loaded with '%"NT can be stored, handled,
ipped with comparative salety.

(2) E?;;jaﬁgp When storeg in warm climates or during warm sum-
mer months, some ammunition loaded with .TNT may exude a:jn
oily brown liquid. This exudate oozes out around the thr?Ia}hs
at the nose of the shell and may form a p.001 on t.he floar. e
exudate is flammable and may contain particles of TNT.

f exudate should be removed. :

(3) g:tsfa;on. TNT in crystalline form can be detonated re;dﬁg
by a No. 6 blasting cap or when highly compressed by a D 0.
blasting cap. When cast, it is necessary to usc a booster charge
of pressed tetryl or an explosive of similar brisance to insure
complete detonation.

(4)(a§)r‘;¢;’sz.trsting Charge. 'TNT is used as a bursting ch‘arge ft?rhhlgh-
explosive shell and bombs, either alone or mixed wit Ffr;:-
monium nitrate to form 50/50 or 80/20 amatol. ake
TNT is used in fragmentation hand grenades. Oth§r mli;
tary uses of TNT are in mines and for parts of certain she

mb bursters. .
(#) ;e?nc{l)lg?on. TNT is used to demolish bridges, railroads, fortifi-

[ % 3




o Piric Acid (Trinitrophenol).
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cations, and other structures. For such purposes TNT ig ;a _

used in the form of a large shaped charge or a small highly
compressed block inclosed in a waterproof fiber container
that protects it from crumbling in handling. The triton
blocks used by the Corps of Engineers are blocks of pressed
TNT inciosed in cardboard containers.

(¢) Blasting. TNT is suitable for all types of hlasting and pro-
duces "approximately the same effect as the same weight of
dynamite of 50 to 60 percent grade. It is also used as a sur-
round in some amatol-loaded ammunition,

e. Amatol.

(1) General characteristics. Amatol, a mechanical mixture of am-
monium nitrate and TNT in various percentages, has approxi-
mately the same general characteristics as TNT. It is crystal-
line, yellow or brownish, and insensitive to friction, but it may
be detonated by severe impact. It is less sensitive to detona-
tion than TNT and is readily detonated by mercury fulminate

and other detonators. It is hygroscopic and in the presence of & -

moisture attacks copper, brass, and bronze, forming danger-
ously sensitive compounds. Amatol, 50/50, has approximately
the same rate of detonation and brisance as TNT, while 80/20
amatol is slightly lower in velocity and brisance than TN,
Amatol, 80/20, produces a white smoke on detonation, and
amatol, 50/50, produces a smoke less black than straight TNT.

(2) Composition and form. Amatol, 50/50, consists of 50 percent am-
monium nitrate and 50 percent TNT by weight. When hot,
it is sufficiently fluid to be poured or cast like TNT.  Amatol, b
80/20, consists of 80 percent ammonium nitrate and 20 percent &
'INT. It resembles wet brown sugar. When hot, it becomes
semiplastic {consistency of putty) and in that state it can be

. pressed into shells and bombs.

(3) Uses.  Amatol is a substitute for TNT. Amatol, 50/50, was
used for 75-mm and larger shell, and 80/20 amatol was used for
shell of 155-mm and larger. Amatol was also used in large
bombs. Its primary use, however, is for bangalore torpedoes.

(1) General, Picric acid, a nitrated product of phenol under the ‘
name of melinite, was adopted as a military high explosive by
the French in 1886 and has been used more extensively as a
military explosive by foreign nations than by this country.
The British designate it as lyddite.

(2) Characteristics.  Picric acid is a lemon-yellow crystalline solid. s

It is stable but reacts with metals when moist, in some cases
forming extremely sensitive compounds. Picric 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 TNT

. " b Picraiol,
~cent TN'T,

2 V'-'-commonly known as pentol (German) and pentritol.

- hygroscopic.
&:armor-piercing bombs. : ,

and is also nonhygroscopic although slightly s‘oluble in witer.
Picric acid has a high melting point—approximately 122° C.
(251.6° F.). | | .
3) Uses, Picric acid is chiefly used for conversion to ammonjum
( picrate (explosive D) and to form bursting-charge mixtures with
cther nitro compounds.

7 2 Ammonium Picrate {Explosive D ),

(1) Characteristics.  Ammonium picrate is the lf:ast sensi.tivc to sh.ock
and friction of all military explosives. This makes it we.ﬂ suited
for use as a bursting charge in armor-piercing projectiles. It

is slightly inferior in explosive strength to TNT. When heated,
it does not melt but decomposes and explodes: 1t reacts slowly
with metals, and when wet it may form sensit.xvc -and dangerous
compounds with iron, copper, and lead. It is dlﬂ':lClllF to deto-
nate. When ignited in the open it will burn readily like tar or
regin.
al precautions. _
(2)(a§piﬁ[£onium picrate, which has bet.in pressed at a shell-loa?ll_.ng
plant and removed from a shell, 1s very rm?ch more sensitive
to shock or blow than fresh ammonium picrate. It‘ shoulc{
be protected against coming in contact with lead, iron, or
_ copper because it forms sensitive Co.mpounds. b
(#) Although less sensitive than TNT, it can be expioded by se-
vere shock or friction, is highly flammable, and may detonate
when heated td a high temperature. .

(3) Uses. Explosive D is used as a burs?ing. charge for armc?r—;:nercc—I
ing shell and in other types of projﬁ(}’[.llﬁs that must withstan
severe shock and stresses before detonating.

Picratol is a mixture of 52 percent explosive D) and ‘48 per-

It can be poured like straight TNT an‘d has approxm-nate]y

the same resistance to shock as that of straight explosive D.  The brisance

: | . of picratol is between that of explosive D and TNT.  Picratol is non-

Picratol is a standard filler employed for all Army semi-

Pentolite is a 50/50 mixture of PETN and TNT and is
s Pentolite has

t. Pentolile.

: largely been displaced by composition B.  Pentolite should not be drilled

¢ " to form booster cavities; forming tools should be used.

It is superior to

TNT in explosive strength and is less sensitive than PETN. It may be

: -melt-loaded and is satisfactory for use—

(1) As a bursting charge in small caliber shells, e. g., 20-mm. -
(2) In shaped-charge ammunition of many types, e. g., antitank,
rifle grenades, and bazookas: .
(3) In rockets and shaped demolition charges.
(4) In some ammunition, as a booster or booster-surround. | nd 25
j. Tetrptol. Tetrytol is a uniform mixture of 75 percent tetryl an

e




percent TNT. :
in cutting through steel and in demolition work.

destructors.
k. Nitrostarch Explosives.

sives are readily detonated by a No. 6 blasting cap.

Uses. A nitrostarch demolition explosive has been adopted as
“a substitute for TNT and is available as: four Ya-pound units,
each Y4-pound unit containing three % 2-pound small size pel-
lets (briquets) wrapped in paraffined paper with markings to
indicate the location of holes for the blasting caps; %-pound
blocks; and 1-pound blocks. 'TNT formulas for computing
small charges are directly applicable to the nitrostarch demoli-
tion explosive. The blocks must not be broken into fragments,
as this may cause detonation.

{. Dynamite. Commercial blasting explosives with the exception of
black powder are referred to as dynamite. There are several types, each
type being subdivided into a series of grades, each type and grade differ-
ing in one or more characteristics. Dynamite consists essentially of ni-
troglycerin absorbed in a porous material. Each cornposition generally
is designated as either a straight, ammonia, gelatin, or ammonia-gelatin
dynamite and generally available as paraffin coated %-pound sticks or car-
“ tridges, rated according to the percent by weight of nitroglycerin content.

(2)

| erin content is equivalent on an equal weight basis to TNT in
| explosive strength. Dynamite of 40 percent is equivalent to
INT in the ratio of [% pounds dynamite to I 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

buliet.  Generally, the higher percentages of dynamite have
‘ very good water resistance. Explosion of the common types of
dynamite produces poisonous fumes, which are dangerous in
confined places. Dynamite, as well as other nitroglycerin ex-
plosives, are adversely affected by extreme cold; dynamite
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It has higher brisance than TNT and is more effective
It is less sensitive to
shock and friction than tetryl and only slightly more sensitive than TNT,
Tetrytol is stable in storage but exudes at 65° C. (149° F.). Tetrytal is
nonhygroscopic and is suitable for underwater demolition, since sub-
mergence for 24 hours does not appreciably affect its characteristics,
Tetrytol is used in chain and individual demolition blocks and in certain

(1) Characteristics.  Nitrostarch, gray in color, is nitrated cornstarch
used to sensitize combustibles and oxidizing agents in much the
same manner that nitroglycerin is used in dynamite. It is
highly flammable, and can be ignited by the slightest spark, as
may result from friction and burns, with explosive violence,
Nitrostarch is less sensitive than dry guncotton or nitroglycerin.
As a demolition explosive, it is as insensitive to tmpact as explo-
sive D and as sensitive to initiation as TNT. Nitrostarch explo-

| (1) Characteristics.  Dynamite of from 50- to 60-percent nitroglyc-

freezes at —20° F., consequently, (;t is unsatisfactory for service
-temperature arctic conditions.

(2) 52?.“ Eynznilt)e is used as a substitute for nitrostaéch oro'g‘gf'f
for training purposes. It is also employed by the Corps o -
gineers for trench, harbor, dam, _ﬂood control, .and lmlnlr.lg € e
litions. The following limitations are app‘l‘lcall) e”to its us |

(2) Not to be issued or used f01‘" de§truct10n of d;:l Is. T
: (bj Not to be supplied for training in use of den}o ition eq O];: mim;
{¢y Not to be used in coastal defense submarine mines

batteries. ) .
(4) Not to be carried in combat vehicles subject to extremes qf

: temperature. ) . )
Ednatol. %dnatol is a mixture of haleite or explosive H ‘(ethylclnet
;??;'.craminc) and TNT and is one of the most powerful f.:xplos1‘vesi tis
fm sensitive than tetryl, PETN, or RDX. Ednatol is equiva eIntht(:
) 65; 1in brisance. It can be cast in the same manner as afnatol. C‘; ha
- e tyendency to combine with metals in the absenc.e of moisture an N alls
o toxic effect. In the presence of moisture, halelte.hydrolyzes sl'fg tl v
. I'l?vin an acid reaction, but hydrolysis of ednatol is not a}pprec}:ab e.
: .%ldnafol is very stable and can be stored for long periods; it is non ygio-
scopic. Ednatol may be used for the same purpose as1 per:ohte, n:a.{ne. 3:;
- rock i i itank shell. As an explos:
| " in rockets, grenades, and high-explosive antitan . i
lfgrr;f“oduciig blast effect, it is superior to amatol, pentolite, and compo
. igitton C—3 and nearly equal to composition . o |
: S}tlr(z] nTritonal. Tritonal is a generic term for explosives containing TNT
5 =a.nd. powdered aluminum, generally in the ratio of 80/20. Ii} p}rlodulces ia:
i sreater blast effect than TNT or composition _B. Bfecause of the a urﬂst
: ium powder constituent, the inclusion of moisture in the rnu;)ture m
..'be avoided. Tt is used in light-case and generall-pm.’posc bom 5. -
" o, HBX. HBX is an aluminized (powdered aluminum) exploswedav
' ition B. HBX may produce
“ing the same order of sensitivity as composition .
i giissure within a casing due to gassing. It s us:lad as a bursting charg-e
" in mi harges, and torpedoes. .
in mines, depth bombs, depth c ; . : -
"~ p. Composition A. Composition A {(comp A) 15 a mixture C‘OIltalI"llIllg ii
per;:ent RDX and 9 percent beeswax; a composition that :; St",milp ?s i
| laced by a wax derived fro
“in nature. When the heeswax was rep . i
. petroleum and with subsequent changes in the met.hf)d oi ac2idmlg1 ;;lzznci;:y
iti ignati hanged to composition A—Z.
. sensitizer, the designation was ¢ iti  pecentl)
it i d as composition A-3, beca
.- the composition has been redesignate '
":'E"i:hf;ﬁ;espin the granulation of RDX and the method of rnanufalctyre.
Composition A-3 is granular in form, resembling tetryl 1?bgra?2la atg;n.
It i i -loaded in minor-caliber (20-, 37-,
It ually buff in color and is press ‘ :
' an:; :i)-mrfl) shell. It is 30 percent stronger than TNT; strength is
.. ‘ f wax binder.
usually dependent on the amount o ! . .
1;. gompgsition B. Composition B (comp B) is a (59/4.0/1) rill‘lxtu;"_e Et
RDX. TNT, and beeswax. Its color may vary from dirty whte, lig

=T




yellow to brownish yellow. It is less sensitive than tetryl but more sen-
sitive than TNT. It is intermediate between TNT and RDX with re-
spect to sensitivity and initiation. It is only inferior to tritonal and tor
pex with respect to blast effect, Composition B is an authorized filling
for Army-Navy (AN),. standard aircraft bombs, mines, torpedoes, anti
tank artillery shells (76- and 105-mm), demolition charges, and in

rockets. © Composition B containing 60 percent RDX and 40 percent

TNT, exclusive of wax, is known as composition B-2, a nonstandard ex-
plosive.  Because of its greater sensitivity to impact, composition B-2 is
not as suitable as composition B for use in bombs.

r. Composition C (Series).

(1) General.  Composition C, sometimes referred to as PE, is a plas-

tic explosive, a (88/12) RDX, and an inert plasticizer compo- :

sition.  It'was replaced by a (80/20) RDX and an explosive
plasticizer composition G2 containing no tetryl. Composition
C-3,2(7742/2342) RDX and an explosive plasticizer with
tetryl substituted in part for RDX, was developed to replace
composition -2, Because of the hardening of composition
C-3 at low temperatures (—29° C, —20° F), its volatility at
elevated temperatures, and its hygroscopicity, a plastic explosive
designated as composition C-4 was developed recently and
standardized. Composition C, brown in color, plastic in form,
about the consistency of putty, has a tendency to leach out
(sweat out) plasticizing oils, leaving pure RDX which is too
sensitive for use in the field. '
(2) Composition C-2. This putty-like composition is about 35 per-
- cent stronger than TNT. It was developed to overcome the
objections of composition C. Tt was employed as a demolition
charge.

"~ (3) Composition C-3. Tt is slightly inferior to composition B as an
explosive for producing blast effect. It is considerably less sen-
sitive than TNT and may not always be detonated by a No. 8
blasting cap, but will always be detonated by the special Corps
of Engineers blasting cap. It was used principally as a com-
mando and demolition explosive, either with or without 2 con-
tainer. 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 satisfactory plasticity by molding with the
hands after warming by immersion 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 large quantities, the heat
generated may cause it to explode. Its explosion produces
poisonous gases in such quantities that its use in closed spaces
is dangerous. © Existing inventories of this material are being
exhausted and replaced with a standardized composition (4.

(4) Composition C-4. This is a {91/79) RDX and plastic explosive
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Bl

‘ part on crystal size.

“jiators, and in blasting caps.

“action of a firing pin. oved
3 ":;""storage at moderately elevated temperatures. It flashes at a

7 hazardous to manufacture. : . ally
““loaded in containers of aluminum and in detonator assemblies and

i ilitary.
““has been adopted by the United Sta.ttcs militar
' "'.~"."d2elZp t:i::llow Erange-yellow, or reddish-brown in color. Lead styphnate

It is a semiplastic putty-like material, dirty

composition. 2 .
Whitpe to light brown in color, less sensitive, more stable, less

. " ~ ¢ non-
volatile, and more brisant than composition G-3. Itis ano

hydroscopic material that has found application in demolition
blocks and specialized uses. :

" DBX. DBXisa (21/21/40/18) RDX, ammonium nitrate, TNT,
w8 .

It is gray in color, with a melting

. i omposition, :
and alarmiaien e o It will react with

oint between 80° and 90° C. (176° and 194° F.).

1 1 of am-
tals in the same manner as amatol. Because of the inclusion
Cme >

. e
pium nitrate, it is somewhat hygroscopic. £1t resembles torpex in se
0 on .
sitivity, strength, and brisance.

ﬁs Initiating and Priming Explosives

Mercury Fulminate. Mercury fulminate is a heavy crystalline solid,
Ca.

. . * .- . - a _
“white when pure, but ordinarily having a fam't brownish-yellow or ;glrci;
: :svh tint. It is extremely sensitive to heat, friction, spark, flame, or shock,

<detonating completely in nearly every instance.

Its sensitivity varies
It has been found that its sensitivity is dependent in

It is nonhygroscopic and may be safeiy_storifl for
long periods of time at moderate temperatures. ?wafel;;lcttiz:i prlllcr)f
stand long-term storage at elevated tempTrau;ire;. }e(;; aazli:)de fical pur-
posey mercuﬂy ;Zi]?liztf)nhlai;li}izznsczi ia;ea fe\rz primers, in fuz? deto-
It may be used alone or mixled with po-
“tassium chlorate. At present this material is no longer included in

-with temperature.

styphnate.

“standard ammunition.

b Lead Azide. Lead azide, one of the most stable initiators, is used '(cjo
. détc.)nate high explosives. It is a fine-grained, crear.n—colored_comiouilhé
It is sensitive to flame and impact but is not certain to detonate by

It is not easily decomposed on long continued

- higher temperature than mercury fulminate. A smaller weight of lead

i 1 i ount -
. [-azide than of mercury fulminate is required to detonate an e‘qual abm e
of TNT, tetryl, etc. Lead azide has replaced mercury fulminate de'c.'a.lesS
o of its p;operties and because it stands up better in storage and 18

It is found in primer mixtures and usually

“When in contact with copper metal, it forms a supersegsitive explosive. _
© ¢ Lead Styphnate.  This explosive has been widely employed commer

N y y . y, 1t
1 p
Clal} a.nd as an lIlltlat()I fOI fOI (:1g11 m lltaI ex l{)SlV(:S Re(:e]ltl

is slightly less sensitive than mercury fulminate and it he;s :Iiar(l:n.i) ;l'éeusciilfz
strength as lead azide. It should be stored under wa ; n conductive
rubber containers. It is used in det(?nators to lower the 1gd ition tern
‘perature of lead azide. As a primer it produces a very goo .

) ' o




is more easily ignited by an electrical spark than is mer cury f%llmir.late,
lead azide, or DDNP.  As a substitute f.'ox'* mercury fulminate in primer
compositions, lead styphnate offers sensitivity, stability, and ample flame,
Tu is useless as a detonator, except as a sensitizing agent when employed
in lead azide friction-type primers or lead azide detonators,

d. Diazodinitrophenol ( DDNP).  Extensively employed in commercia) #

blasting caps, this explosive has found a
positions and detonators.
in color.

place in military priming com-
It is nonhygroscopic, greenish yellow to brown
Its sensitivity to impact is equal to mercury fulminate; how-
ever, it is much less sensitive to friction, about that of lead azide, If

pressed into a blasting cap shell with a reinforcing cap and a piece of &
2. training purposcs.

black powder safety fuse is crimped in the shell, a charge of DDNP un-
dergoes detonation when ignited. For the less sensitive high explosives
(explosive D and cast TNT), it is a better initiator of detonation than
mercury fulminate.  For the more sensitive high explosives, DDNP is
not superior to lead azide. It is not as stable as lead azide but
superior to mercury fulminate.

It is used to some extent in loading fuze
detonators and the manufacture

of priming compositions.

Section IV, CHEMICAL AGENTS
29. General ’

A military chemical agent is a substance that produces a toxic {casualty)

or an irritating (harassing) effect, a screening smoke, an incendiary action,
or a combination of these.

30. Classification

Chemical agents are compounds and mixtures other than pyrotechnics
and are used as fillers in artillery shell, mortar shell, grenades, rockets,
and bombs. They are classified according to tactical use, physiological
effect, and purpose, as described in « through 4 below.

a. Military Gases. A military gas is any agent or combination of
agents that can produce either a toxic or irritating physiological effect.
Such agent may be in solid, liquid, or gaseous state, either before or after
dispersion. The gases may be persistent (those remaining effective at
point of release for more than 10 min.) or nonpersistent (those becoming
ineffective w/in 10 min.). Persistent gases are further divided into mod-
erately persistent (those remaining effective in the open 10 min. to 12
hr.) and highly persistent (those remaining effective in the open longer

than 12 hr)). The military gases are classified in accordance with their
toxic and irritating effects as listed below:

(1) Casualty gases:
Blister gases.
Choking gases.
Blood and nerve poisons.

6¢

markedly ¥

& after contact.

(2) Training and riot conirol gases:
Vomiting.
Tear gases. . _ . B

o .b Screening Smokes. A screening smoke is a cloud that con.smts.of small

i ‘ticles of solids, liquids, or both, dispersed and Susl:.)cnded in au;l .

Par Incendiaries.  An incendiary may be a solid, liquid, or a gelle seml(i

o - tic material that, by its intense heat and flame, can starF f?lres and

8 "'l'asch combustible and noncombustible materials, as well as injure an

sCcor | -

-ipactivate personnel. . | . . -

‘%nifc-ti?imul};ed Military Gases. Simulated agents are f:ssf:ntlallylmll(il1 nc;n

g 'xi.c harassants (substitute for the real agent) designed specifically for

0!

31, Blister Gases (Casualty)

. Blister gases are agents that affect the nose, throaft, eyesil lungfsr, ?Irl ;};
sosed skin tissue.  They harass and prod.uce casualne:s resultant from ©
e ies (inflammations, blisters, destruction of body tissue). T%ui: princi
'ggrrglases in this group are mustard, mustard mixtures, lewisite, and
Sl_mUI;;iitz‘éStga;d(gé?e;- a dark-brown liquid that slowly evaporates to a
' t;o;:)lrless gas having the odor of garlic. ]{)istil{ed mustarld gas (I;llD)erSrlliai;z
be practically odorless.  Its principal physu')logl_cal eflect 1sf to pro ;lchours
plisters although the blistering does not ordinarity appear or scveral he s
; , If inhaled, mustard gas vapors have a choking (lung irri

“tant) effect.  For complete protection against mustard (H, HID), mustard-

T (HT), or the nitrogen mustards (HN-1, HN--2, HN-3), both protec-

‘tive mask and protective clothing are necessary. HN-1is aICOk;:](e);SOE-?
":p'alc yellow liquid, having a faint odor varying from ﬁshylto ﬁa‘l mo! odor
" Jess. Because HN-1 may be virtually odorless, har‘mfljl effects may

'.pi*oduced without warning. Both HN-1 vapor and liquid are dangemus.

- .HN-1 attacks the respiratory tract as H gas does, but to a lf:sselrt .cgrelfﬂ::
. and has especially dangerous effects on .the eyes that may é'esu in c}laeits
©manent injury or blindness.. The tact‘lca.l use of mustard gas an e
* mixture is to neutralize areas, contaminate materiel, restrict agg‘r:ls 1;).
movements, and inflict casualties. _These, agents can be dlspers.e teg
- 'aftillery and mortar shell and from alrﬁcra%ft bombs. Food contamina
Ot d gases or its mixtures is unfit for use. :

.':':bybfn;t?vgsitiagas (L) is a dark-brown liquid t‘h.at evaporates ]:])-i cc);cr)lrci
less gas and has an odor of geraniums.. In ac_ldltlon to being a t'lf,::n -
choking gas, lewisite acts as an arsenx;al poison. TLhc [.)fote;: Lbest N
sand protective clothing are necessary against L. - CVTSItt'e ] pose e
:.'if-'stroyed with bleach, DANC solution, or an alcol.mllc solu 1onfo ustic
“soda. If lewisite is destroyed by burning, t.here_ls a danger o _coln a "
“nating the atmosphere with poisonous arsenic oxide. The tactlIca usczl: o
“L and the methods of projection are the same as those for H. It rende
food and water permanently unfit for use.
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- mustard gas and generally include a dye, an odoriferous constituent, arj

" oncentrations of the gases and are quite rapid. = Protection requires
O‘W:crn'heable clothing and the protective mask. .
m[}:c Hydrocyanic acid (AC) is a colorless gas upen release. Its Ofior is
am:t and similar to that of bitter almonds or peach kernels. It_ 1s not
dily detected in the field.  On exposure, personnel first experience a

¢. Simulated H agents possess physical properties that are similar to

both.  Unusually nontoxic, such material is employed s a substitute filler §
for the agent in munitions in simulated military training exercises. A§
simulated agent may be harmless or partially harmful. The principal % . ¢ - . d by deeper in-
materials usgd are mt)lrasses residunm and asbestine suspensions. ¢ apid stimulation of the re{ipl‘rat?ii:?‘;:r?;;fgf; i;ilt(::‘;e maz o::Er A
(1) Molasses residuum (MR) is a nontoxic (25 percent solution 'h‘_alati?n‘ Death by paralysis o P
‘thick, sirupy, viscous liquid with a molasses odor. When dis- i~ few mInutes. ) . — ‘ On release in the
persed from aircraft, chemical spray tanks, artillery shell,%? /¢ Cyanogen chloride (CK) is a colorless liqui

' A A i as that is about twice as heavy as air.
mortar shell, or bombs, the spray patterns resemble those of‘f;;; “feld, it changes into a colorless g

=

mustard gas (H). © (K- sometimes may be faint in od(g,K Oth‘(l:f\:\::iialttz {;)i%r;i;};zgui‘;:
(2) Asbestine suspension (AS} is a nontoxic suspension of finely 4 pungent. On contact or exposure, w(li lﬂer inhalation, producing
ground asbestos in water. It may or may not include butyric i “a strong flow of tears. Tts action ls[;af'lk ZC it first rociuces an in-
acid (odor of rancid butter), a material that imparts a disagree- 5 . paralysis of the respiratory system.  Unlike O,f ¢ frst Ic)luration o e
able lingering scent to the mixture. With butyric acid, it is § -voluntary spasm (a warning of 1ts.presenf:e)t CK and AG, a protective
known as an asbestine-butyric acid suspension; without butyric, ‘j:ﬁppc‘r rcspll"a:tOI' ytract. For protection agains ’
it is known as an asbestine suspension.  AS is dispersed as a | . mask is required. '
spray from aircraft. When dispersed, it will adhere like MR
to surfaces and personnel and show up in contrast to the sur-
- rounding medium.

32. Choking Gases

T
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4. Training and Riot Control Gases

'_A group of vomiting and tear gases that, when vaporized or disp(?rsed,
exist as suspended particles in the atmosphere. Thf:y cause par.tlai or
“complete temporary disability of personne.i. The principal ones in t}lins
:éa_'t'egory are chloracetophenone and liquid mixtures of chloracetophe-
“none in hydrocarbon solvents. , ‘

i Chloracetophenone (CN), commonly known as tear gas, havms z;
':-ffility apple blossom odor, is typical of such agents. It is solid mater.la
-'(x—»vhite to black in color) that, when converted into a gas, gas-aerosol, or

Choking gases affect the nose, throat, and lungs of unprotected person-
nel.  They cause casualties resulting from a lack of oxygen. The prin-
cipal gas in this group is phosgene. ‘Phosgene (CG) appears on
projection as a whitish cloud, changing to a colorless gas. In high con-
centrations, one or two breaths may be fatal in a few hours, CG

produces but a slight irritation of the sensory nerves in the upper air pas- ¥ - finely divided particles, will cause a pr(')fuse flow ::)f tears, r;ccerslsui?;g—
sages; therefore any personnel exposed to this gas are likely to inhale it ‘the use of a protective rnask .for protection. CN in ?or}lz_lah co Cemra_
more than they would equivalent concentrations of other olfactory sensi- ¢ -tions has no permanent injurious c:ffect on the- cyes. .o hlg conce on
tizing gases. Phosgene is insidious in its action; consequently personnel § tions it irritates the skin, producing a burning and ;tcb;ng S':nsa it o
exposed to it often have little or no warning symptoms until it is too late “Food and water contamin'fited by CN possess 4 dlsagreeNaB € taste; <hell
“to avoid serious poisoning. CG as a chemical agent can be employed }" the principal constituent in the filler usecll in CN§, CNB mor .aE_ i in,
effectively at very low temperatures, since it freezes only below —155° F. § and CN-DM grenade. It can be used in bursting-type munition:

‘ctic regions. .

33. Blood and Nerve Poisons

Blood and nerve poisons, when absorbed by the blood stream, affect
the nervous system, respiratory system, or muscular functions of the body,
to cause temporary or permanent paralysis or instant death. They can
immobilize aggressor forces by rendering them helpless. Hydrocyanic
acid and cyanogen chloride are representative of such agents.

a. Nerve gases are usually colorless to light brown at the point of re-
lease. Their odor is faint, sweetish, fruity, or nonexistent, On exposure,
personnel will experience nausea, vomiting, and diarrhea; these effects
are followed - by muscular twitching and convulsions. Due to the
extreme toxicity of the nerve gases, these effects are caused by extremely
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qual parts of benzene and carbon tetrachloride. It is a l§ss‘ severe
“lacrimator and skin irritator than CNS. For this characteristic, 1t 1s
“used as a filler in hand 'grenades, artillery shell, mortar shell, small
Bombs, and aircraft spray for all training purposes. It has a character-
i ity-henzene odor. . .
lcc f;'l::az gas solution (CNS) is a 23.2 percent liquid mixture of CNdln
qual parts of chloropicrin (PS) and chlorofolrm. CNS 'has an odor
imilar to fly paper. The protective mask is an effective pr(.)tector
against both CNS and CNB. CNS as well as CNB can be used in gre-
nades, mortar shell, small bombs, and aircraft spray. .

Fa:]
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b, Tear gas solution (CNB) is a 10 percent liquid mixture of CN in



d. Adamsite (DM) typifies the vomiting gases. It is a yellow or green '

solid when pure. Ii is dispersed by burning-type munitions such a
candies and grenades and appears as a yellow smoke with an odor re
sembling coal smoke.  Physiologically, it causes lacrimation, violen
sneezing, intense headache, nausea, and temporary physical debility
For protection, the protective mask is required. DM has only a sligh

corrosive effect on metals. It renders food and water permanently unfit

for use. Very low-temperature {arctic) conditions impose no specia

limitations on DM or its mixture with CN (CN-DM burning mixture) ;

when dispersed by hand grenade.

e. Chloracetophenone and diphenylamide chlorarsine {CN-DM mix-
ture) is a solid mixture of CN and DM including nitrocellulose, a burn-
ing ingredient. When ignited, it burns to form an irritating yellowish
white smoke. CN-DM vapors cause headache, nausea, sneezing, de- |
pressed sick feeling, intense eye irritation, and temporary disability. In ¢
hot and humid tropical weather, it will irritate exposed skin. A protec- i

tive mask gives adequate protection against CN-DM smokes and vapors.
35.. Screening Smokes

A screening smoke is produced by the dispersion of particles in the at-

- mosphere through the buining of solids or the spraying of liquids. Itis §

used to obscure military movements, blanket the enemy from observation,
spot artillery fire and bombing, as well as to disguise cloud gas. Smoke
screen producing materials are rated in units for their top obscuring
power (TOP*). The principal smoke producing agents are white phos-
phorus, plasticized white phosphorus, sulfur trioxide-chlorsulfonic acid
mixture and hexachlorethane-zinc mixture, with obscuring powers in the
order listed.

a. ‘White phosphorus (WP) with a 3,500 unit TOP is a white to light
yellow, waxlike, luminous substance (phosphorescent in the dark). On
ignition it produces a yellow-white flame and dense white smoke. WP
is poisonous when taken internally, Its smoke or fumes are not:  When
dispersed by ammunition, as small particles, it ignites spontaneously on
‘exposure to air and continues to burn on contact with solid materials, even
when embedded in human flesh. WP smoke is unpleasant to breathe
but harmiess; the particles, however, will poison food and water. It is
used in bursting-type projectiles, artillery and mortar shell, grenades,
rockets, and bombs. It is used as an igniter in incendiary ammunition
that contains flammable fuels (IM, NP, PT1). WP, when used in pro-
jectiles and burst on terrain covered with soft deep snow, is smothered
and produces approximately 75 percent less smoke.

b. Plasticized white phosphorus (PWP) is a finely divided form of WP

* TOP—~A relative value that indicates the amount of obscurity {(dug to reflection and refraction of

light rays) that | pound of smoke producing material will develop under standard and controlled con-
ditions against a 25-candlepower light source,
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atmosphere.

mmonium chloride. _
,;l;i; into the air as a dense grayish-white smol_<e. HQG is toxic to un-
B "p_.rotected personnel exposed to heavy concentrations for short p'enods 011{‘
. to light concentrations for extended periods of time. A protective mas

" “offers adequate protection against light concentrations. For heavy.con—
. centrations and prolonged exposure, a self-contained oxygen mask is re-

nded in a thickened and gelled xylene rubber mixture. Like WP,
’u:_spcn effective double purpose screening and incendiary agent that can
t':lsdi ersed under arctic, tropic, and temperate climatic conditions. .
6,; Sl?;]fur trioxide-chlorsulfonic acid mixture (F.S) with a 2,240 unit
‘ .P second only to WP and PWP, is a liquid w&th an aCf‘ld and ac%d
,dor',that produces dense white smoke when _dis[_)ers.ed‘ in a hurr‘ud :
FS smoke is nonpoisonous. Its liquid irritates and in-

flames contacted skin tissue. A protective mask is required for protec-

“tjon against exposures to heavy conccnt.rations.‘ The ma:sk a_nd ;;‘réjtec-
if;five clothing should be used for protection against combination ' g}z;ts
“snd liquid sprays. Liquid F'S renders food and water unfit for use; the
) -' smioke merely imparts an unplea,sar}t taste. . < h
ﬁ.ﬁquid FS possesses corrosive properties of.strong mineral acids, zuc aﬁ
- gulfuric or hydrochloric, stringent precautions should be.observe at ad
‘times fot protecting nonaggressor person-nel.and poncombat forces .aI;
© materiel during use and handling. FSis d1spersed_ from mortar shcl. S,
' grenades, and by aircraft spray from cylinders.  Since F'S smoke mix-
" tures freeze at low temperatures (approx. - 22° F..), smoke shells con-
" iaining this agent are partially or compl.etely lncﬁe.ctlve for.u.se at fresezmg
“temperatures. Under tropical and high humidity conditions, FS per-
“forms very effectively. _ o
ford Hexz}l’chlorethar);e-zinc mixture (HC) with a 2,009 unit TOP is a
combination of zinc powder, hexachlorethane, ammonium perchlorate,

In view of the fact that

When ignited, it produces zinc chloride that

quired. Food and water are not spoiled by HC, but acquire a disagreeable
<« odor,
“ effective for use on terrain covered with deep loose snow, because the
. canisters bury themselves and hecome smothered._ Howe-ve.r, t_hey— can
 be employed effectively on hard packed snow or ice. ﬁC.is dlsp?rsed
. effectively from fixed and floating smoke pots, base ejection artillery

HC in canisters, dispersed by base gjection artillery shell, is not

shell, mortar shell, and grenades under favorable (humi.cl‘ atmospheres
and hard terrain) arctic, tropic, or temperate region conditions.

36. Incendiuries.

Incendiaries start and intensify fires and harass and cause casualties.
The principal incendiary solid mixtures as used ir.x am{l'luniUOl? are ther-
mite and thermate (TH). For functioning in arctic regions on ice or deep
snow, TH incendiaries (bomb and grenade) arc ineffective, since thfay
bury themselves and smother in melted ice or snow. VBccaus.e therm.ltc
‘and thermate generate great heat, they are usc_ful in destroying equip-
‘ment and vital parts of materiel that might be in danger of capture by

r




the enemy. In bursting ammuniti(?n (grenade or bomb), they are em-
ployed for casualty as well as ince_nc_hary e.ffects. .

a. Thermite is an intimate uniform mixture of powdered aluminum
and iron oxide. On ignition, it produces intense heat (approx. 4,300° F.
in a few seconds) with the formation of a white hot mass of molten iron
and slag. TH is used in cartridges, bombs, grenades, mortar shell, and
artillery shell. TH as a filier is included in thin-walled nonmagnesium
metal containers, . ‘

b. Thermate is essentially a thermite, barium nitrate, sulfur, and
lubricating oil composition contained in a heavy-wall body, usually mag-
nesium or a magnesium alloy. When ignited by electrical or mechan-
ical means, the contents and body burn with an intense heat of about
3,700° F. and are difficult to extinguish.

¢. Magnesium, in fine powder or thin ribbon or solid form, is a ma-
terial that ignites and burns with intense heat and white light. Ttisa
material extensively used in pyrotechnic mixtures and incendiary muni-
tions. As a container body with thermate, it is an effective incendiary.

4: Aluminum, in powder, flake, or grain form (12 to 120 mesh), is sil-
very gray in color. When ignited in mixture with strong oxidizing
agents, such as nitrates, chlorates, or perchlorates, it will burn with great
heat and intensely bright light. In a fine powdered form, it is used as a
constituent of explosive mixtures and primer compositions, in flares, and
various pyrotechnic devices. The coarse granular form of material is

used in incendiary bomb mixtures. In flake form, aluminum powder is
- used as an ingredient in detonating mixtures. Alloyed with magnesium
metal, it is used to make an aluminum-magnesium-alloy powder. Such
alloy powder is employed in the same manner as aluminum powder.
Special precautions are to be taken when loading or blending aluminum
and aluminum-alloy powders to avoid undue exposure to humid atmos-
pheres, dampness, and moisture.

¢. Incendiary oil (IM) is an 88 percent gasoline mixture thickened
- with fatty soaps, fatty acids, and special chemical additives {(isobuty!
methacrylate polymer, napthenic acid). Tt may or may not contain
metallic sodium or WP particles for ignition. When dispersed and
ignited, IM adheres to combustible and noncombustible surfaces. It
burns like ordinary gasoline with a hot orange flame and gives off a
black smoke. IM is used as a filler in bombs, grenades, and portable
and mechanized flamethrowers. Winterized IM incendiary fuels can be
dispersed from bombs or grenades and effectively employed under arectic
climatic conditions. . '

J- Incendiary oil, napalm (NP) is a flammable fuel, principally
aviation gasoline (approx. 88 percent), thickened with a napalm thickener
(a special gelling mixture of fatty acids and fatty soaps and chemical ad-
ditives).  As a filler with or without metallic sodium or WP particles,
NP can be used in munitions in the same manner as IM. '
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Incendiary mixture (PT1) is a peptized NP incendiary fuel mixtu}"e
thjt is used in the same manner as IM and NP,

37;. Flamethrower Fuels ‘ |
Flamethrower fuels are essentially gelled gasoline and .oil incendiary

Iﬁixtures.  When dispersed (bormb, ﬂamfathrowcr) and simultaneously

-i'g'nite'd by mechanical, electrical, or che{nlcal means,_they cause destruc-

\..::tion of materiel and cam;altlies by burning or scorching with hot flame.

i hrower fuels are—

:.:z'.?Ii‘}::.rg}z:;l?rlmtﬁckened with napalm, octal, or similar thickener to form

a gelled gasoline. This mix is known as thickene'd fu.el. . _

.b. Gasoline blended with light fuel oils or lubricating oils. This fuel

“is known as unthickened fuel (see TM 3-366 and 3-400).

* 38, Marking and Identification

a. All ammunition containing chemical agents 1is ide.ntiﬁ.ed- ar§d
"“marked with distinctive symbols or letters and colors, as indicated in
table I (par. 10). : , -

-+ “b. For the purpose of storage, chemical agents and mumf.lons.are seg-
”:,r_cgated into four groups, according to the nature of the ﬁlrllng and their
. " inherent hazards as follows: B

B {1) Group A (blister and nerve gases) includes chem}cal agents re-

quiring complete protective clothing plus protective masks.' .
{2} Group B (toxic and smoke) includes chemical agents requiring

S protective masks. . o
" (3) Group C includes spontaneously flammable chemical agents,

E such as WP, - . -
¢ {(4) Group D includes incendiary and readily flammable chemical
; agents.
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CHAPTER 3
BASIC TYPES OF AMMUNITION

Section I. SMALL ARMS AMMUNITION
39. General.\

Small arms ammunition consists of cartridges of various types and sizes
used in rifles (except recoilless type), carbines, pistols, revolvers, machine-
guns, and submachineguns and shell used in shotguns. Small arms car-
tridges are similar to each other in general shape and construction.
They may be identified as to caliber, model, and type by their size,
shape, and color (figs. 28-32) and by marking on packing boxes and car-

tons.  See TM 9-1990 for complete information on small arms ammu-
nition. ) '

40. Cartridges

a. General. A cartridge of the small arms type may consist of a bullet
to which a cartridge case is crimped. The cartridge case is fitted with a
primer and contains a propelling charge. A cartridge ‘is known as a
round of small arms ammunition. A conventional cartridge and the
terminology of its components are shown in figure 33.

Figure 28, Caliber .22 cartridges.
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oo EARTRIDGE ARMORPIERONG, ~ 27+ 7
Wi AcaL A0, M2 : SR
. YCARTRIDGE, " ARMOIR PIERCING,
ééNC‘END%ARYI CAL 30 MI4 T8} @
L CCARTRIDGE, NCENDIARY, TAL .30, MW7
D-CARTRIOGE, TRACER, CAL 36, M1 1~ .
“ g SCARTRIDGE, TRACIR, CAL.30. MR35 N0y
s ii”{ofa- WIS TTREN e
E: '{CARTR!DGE, TEST, HIGH PRESSURE,

Tloat, 30, M L o
7, G-CARTRIDGE BALL CAL .30, M2~ =7
“H-CARTRIDGE DUMMY, -CAL. .30 M2
J-CARTRIDGE, BLANK; CAL. 30, mis0? -
g CARTRIDGE, BALL FRANGIBLE - T 0
K.'"{GAL_. 30, M2ZATA4 T S
HCARTRIDGE  SUBCALIBER, =
{m 30, G256 .

<

Figure 29. Caliber .30 _mrtrfcfges.

b. Bullet. Bullets for service use have a metal core or slug that is

covered with a gilding metal or gilding-metat-clad steel. jacket. The
~‘nose of pointed-nose bullets is blunted to a meplat .(ﬂe‘u:tlsh curve) (fig.
: 33). Copper-plated steel may be used instead of gilding metal for the

Fa.]



BALL, M7

ARTRIDGE; “TRACER
CARBINE, CAL 30" M16

Figure 31, Caliber .50 cartridges.

Figure 30, Rifle g;enade. carfn'dges, carbine carfr-zdges, and caliber 45 cartridges,
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Figure 32, Caliber .60 cartridges.
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jacket of caliber .45 bullets. Ball and tracer bullets have a lead alloy or
common steel core or slug,  Other service-type bullets have a hardened
steel alloy core. The base of bullets is cither flat or tapered (“boat
tailed”). A cannelure or annular knurl is rolled or cut into the jacket
of bullets to provide a recess into which the cartridge case is crimped
(figs. 35-39).- Some commercial-type bullets are molded of lead alloys
and may have wax or some chemically plated covering as a lubricant to
prevent lead fouling of the weapons. Other commercial-type bullets
have a lead core within various designs of gilding metal jackets. Some
caliber .60 service-type bullets may have only a metal case and outer
covering (or jacket) of gilding metal, while other caliber .60 types consist
of a steel core, a gilding metal jacket, a gilding metal sabat, and an
active point filler material or an inert point filler material. In addition,
the [atter types may also have a tracer composition or a high-explosive
charge within the steel core.

¢. Propellant. There are two types of small arms propellants generally

“used, the single-base (nitrocellulose) type and the double-base (nitrocel-

luiose and nitroglycerin) type (pars. 14-21). The effective difference
between the two types is that the double-base type burns more rapidly
than the single-base type; the double-base type is used in shotgun sheil,
some caliber .45 rounds, and carbine ammunition. The weight of the

- charge and granulation of the propellant of a particular composition are

in accordance with specification requirements for velocity and pressure.
The charge is assembled loosely in the cartridge case (fig. 33).

d. Primer. The primer assembly of centerfire cartridges (fig. 33) con-
sists of a brass or gilding-metal cup that contains a primer-composition
pellet of sensitive explosive, a paper disk, and a brass anvil. A blow
from the firing pin of a small arms weapon on the center of the primer
cup compresses the primer. composition violently between the cup and
the anvil, thus causing the composition to explode. The holes or vents
in the anvil allow the flame to pass through the primer vent in the car-
tridge case, thereby igniting the propellant. Rimfire ammunition, such
as the caliber .22 cartridge, does not contain a primer assembly; the
primer composition is spun into the rim of the cartridge case and the
propellant is in intimate contact with the composition. In firing, the fir-
ing pin strikes the rim of the case and thus compresses the primer com-
position and initiates its explosion.. Caliber .60 ammunition, used in
caliber .60/20-mm automatic aircraft gun, may be assenibled with per-
cussion or electric primer.  As indicated by the terminology, percussion-
primed cartridges can only be initiated by the blow of a firing pin
striking the primer cup. Electric-pritned cartridges are initiated by the
passage of an electric current through the primer composition; a modi-
fied firing pin contacts the uninsulated portion of the primer cup and
permits the electric current to pass through the primer cup and primer
composition to the grounded cartridge case.

e. Cartridge Case. - The cartridge case (fig. 33) is composed of brass
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LET. BALL, CAL. 22, SHORT

Figure 34.  Caliber .22 bullets— sectioned.




LR D

BULLET, AnM'oa-h:sR’c’:
-~ . CAL. .30, M2

NG,

e

L WHITE

’

< BULLEY, INCENDIARY, =~ -
o CAL..30, M1

 BULLET, TRACER, CARBINE, CAL 30, M16 .

CA—-LEADANTIMONY SLUG * - .
© B—GILDING METAL JACKET -~~~ =~ °
CT2IDING METAL CLAD STEEL JACKET : -
+-D-GNITER COMPOSITION . -~ . .
_E—<TRACER COMPOSITION |

Figure 35.  Caliber 30 bullets—sectioned.

(brass, copper, or gilding metal in the case of cal. -22) or steel.  With the
exception of its larger dimension, the caliber .60 cartridge case is similar
in design to the caliber .30 and .50 cartridge cases. The cartridge case
SErves as a means whereby the other components (primer, propelling
charge, and bullet) are assembled into a unit, the cartridge. Another of
its functions is to expand and seal the chamber against the escape of
gases to the rear when the cartridge is fired.  This action is known as
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0, M27 (Tas)
. RAPD 108630A

Fiéure 36 Caliber .30 carbine bultetr—sediomd.
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= B<-TRACER COMPOSITION

BAPD 1086324 -

Figure 37, Caliber .45 bullets—sectioned.

! . obturation. To make the cartridge waterproof and to keep the propel-

ling charge dry, the primer is sealed in the primer seat and'the bullet is
sealed in the neck of the cartridge casc by a thin film of lacquer or var-
nish at the time of manufacture. An extractor groove or rim, turned in
the head of the cartridge case, provides a means of removing the case
from the chamber of the weapon. Shotgun shell and other cartridges
are manufactured with a rim at the cartridge case head to facilitate ex-
traction of the fired cartridge from the weapon.

41. Types

Small arms cartridges are classified according to type as follows:

Service Special
Ball, Blank.
Ball, hornet. Dummy.
Armor-piercing. High-pressure test.
Armor-piercing-incendiary. - Frangible..
Armor-piercing-incendiary-tracer.  Gallery practice.
High-explosive-incendiary. Subcaliber.
Incendiary. Grenade.

Tracer.
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Figure 38.  Caliber .50 bullets —sectioned.
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Figure 40.  Caltber 22 hornet ball cartridge.

This type of cartridge, intended for use against persoune: and light
materiel targets, is the oldest service type. It has been replaced for com-
at purposes, however, by armor- piercing and other types. The term
“ball,” which long since ceased accurately to describe the shape of the
inodern bullet, has been continued in use to designate that type of bullet
and ammunition used for the same purposes as ammunition of very early
demgn, the bullet of which was actually a ball.

‘50 MIO
MAROON

43 Ball, Hornet

This type of cartridge (fig. 40) is authorized for use in the caliber .22
survival rifle M4 and in the upper harrel of the caliber .22/.410 gage sur-
vival rifle-shotgun M6 and is designed for shooting game for food pur-
poses. It has the conventional 43-grain full-jacketed bullet. See para-
graph 59 for information on the .410-gage shotgun shell.

44. Armor-Piercing

" This type of cartridge is intended for use against armored aircraft and
-vehicles, concrete shelters, and similar bullet-resisting targets. The bul-
“let has a hardened steel-alloy core. In addition, it may have a base
“filler and a point filler of a softer metal.

45. Armor-Piercing-Incendiary

. This type of cartridge is used in caliber .30, .50, and .60 weapons as a
single combination cartridge in lieu of the separate armor-piercing and.
incendiary cartridges.

GN!TER'TCGM?C;SET[CN' 46, Armor-Piercing-Incendiary-Tracer
‘i B—SUB IGNITER. COMPOSITION
CmTRACER COMPOS!TEON ;

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

" 47. High-Explosive-lncendiary

This type cartridge contains an incendiary composition as the bullet
point filler that ignites upon impact with the target; the impact also ini-
* tiates action of the high explosive.

Figure 39, Caliter .50 bulicks— .reci;z'an od. 48, lncendidry

80 This type of cartridge is similar to ball or armor-piercing ammunition
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49, Tracer Ball cartridge,

This type of cartridge is intended for use with other types to show the
gunner, by its trace, the path of the bullets, thus assisting in correcting
aim. It may also be used for mcendiary purposes. The tracer element
consists of a pressed Aammable composition in the base of the bullet; thig
composition is ignited by the propellant when the cartridge is fired.

50. Blank

"This type of cartridge is distinguished by the absence of a bullet, It is
used for simulated fire, in maneuvers, and in firing salutes. It is also
tsed in machine guns equipped with blank firing attachments in order to
operate these weapons for instructional purposes.  EC blank fire propel-
lant is used to produce the noise,

Larred caliber
Labcaliber the
M 9-1901).

.. Grenade

Grenad artridgés (fig. 30) are special blank cartridges for use in pro-
Grenade © .

i hers attached to rifles or
und signals from laur.lc .
e gren]:('ig:; Z?:nird‘; cartrigdges and carbine gren}fde cartn?izsce;c
1 i h of the case. -
- | crimp at the mout :
rids pi:tiocimger used by the Army for lau;‘;chl_r:lg
d for blank fire for training purposes. Fori
phs 64 through 70.

pers
carbines.
distinguished by a ¥
pirie grenade cartridge
gt | is authorize
‘jgrenades but 1s au i\
g rmation pertaining to grenades, see parag

51. Dummy

This type of cartridge is used for practice in loading weapons, to detect
flinching of personnel in firing weapons, and to simulate firing. The
cartridge case of older lots of dummy ammunition is tin-coated but the
current method of identification is by means of holes through the side of
the case and by the empty primer pocket, The ammunition is com-
pletely inert but simulates service ammunition i sufficient detail to meet
drill requirements.

52. High-Pressure Test

This type of ammunition is nianufactured to produce pressures sub-
stantially in excess of the specification pressures of the corresponding
service items. It is used for proof-firing of weapons at place of manu-
facture, test, and repair. Due to the excessive pressures developed by
this type of ammunition and the consequent danger involved in firing,
the weapons under test are fired only by authorized personnel from fixed
rests under hoods by means of mechanical firing devices.

RAPD 108644A

Fz'gu’r‘e 41, Caliber .32 ball cartridge.

53. Frangible

This type of cartridge is for use in machinegun trainers, caliber .30,
T9 and T9E3. 1t is also used in caliber .30 tank machineguns, firing
single shot, for training in tank gunnery. At its normal velocity, the
bullet, which is composed of powdered lead and bakelite will completely

disintegrate upon striking a % s-inch duralurain plate at 25 yards from
the muzzle of the gun.

APD. '16'3;2_5;1"3 .
54. Gallery Practice

. . : o . Figure 42, 9-mm ball curtridge.
The cartridge used for this purpose is the caliber .22 long rifle car- o :
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CARTR!DGE BALL AUTOMAT
95.GRAIN BULLET {

I‘h——f 27~

IC PISTOL, CAL. 380,
9-MM SHORT)

CARTRIDGE BALL, CAL

.38, SUPER AUTOMAT!C COLT :
!. 130 GRA!N BULLET METAL JACKE '

'CARTRIDGE BALL REVOLVER CAL. .38, SHORT COL'!:';_-'{
. OR !30 GRA!N BULL i

CARTRIDGE, BALL, REVOLVER, CAL, 33 s&w
?46—GRAEN suu.zr

VOLVER, CAL. .38, saw
7 RAPD 108645

S Figure 44, Caliber .38 special cariridges.
Figure 43, Caliber 38 cartridges. A : .
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(NAME OR INITIALS OF
JIMANUFACTURER AND YEAR

2.0

ic pi : cali-
iber .38 cartridges for use in automatic pistols and revolvlt?ll;s, c p
calive c-ial cartridges for use in special revolversf' aljld cali Erd. 0
:'3{13' Spihrowing cartridge for use with a special projectile attache:
k line-

: PROPELLANT

P Links, Belts, und Clips . . .

G‘FN?S 8 . llic belt links (figs. 46-48) are used with calibers .30 anc‘lj .for

APEX ; M?:;la 1scin machineguns. The links are made of steel, processe
artridges

CRIMPED
WATERPROORING

RAPD 147584

CASE 45.70 GOVERNMENT -

0.506 MAX

1

Figure 45, Cariridge, blank, cal #5, M32, dine-tfrorving | Nauy ).

Figure 46, Metaltic beit links: A

—calther 30 MI; B-—cafiber 50 M?,‘ and C—caliber 50 M9,

57. Miscellaneous Small Arms Cartridges

These cartridges (figs. 41-45) consist of various t

for special or auxiliary purposes. They
for use in pistals and revolvers; 9-mm ¢
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ypes and calibers used
include: caliber .32 cartridges

. s Fealiber 30 cariridges.
artridge for use in submachine Figure 47. . Section of metallic link belt of caliber
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1gure 48, Section of metallic link belr of caliber 50 cartridges

SRAPD 690328,

Frgure 49, Metallic bels end—caliber 30 Af7
Figure 51, Caliber 30 cariridges in 5-round clip.
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Figure 52, Caliber 30 cartridges tn 8-round clip 7

fust prevention, and are required to meet
assure satisfactory ammunition feed and
conditions. A metallic belt end (fig. 49)
of caliber .30 cartridges packed in rlnctal
use. The belt end facilitates starting the
gun. A belt end is also required for cert
For information on metallic belt link linkin

20

specific test requirements, to
: functioning under all service
15 attached to metallic link belts
boxes for ground machinegun
b.elt of cartridges through the
ain aircraft gun installations,
g and delinking machines, sce

cially for use in shotguns of various gages (figs. 54-59).
.. aluminum shotgun shell (fig. 60) is used in the .22/.410 gage survival
i rifle-shotgun M6 (par. 43).

211594, MAX

" UNLOABED g pp 45158
Figure 53.  Caliber 45 cartridges in revolver clip.

TM 9-2200. Web belis (fig. 50) of cotton fabric are used in caliber .30
machineguns. Clips (figs. 51-53) are provided for caliber .30 cartridges;
““the 5-round dlip for rifles M1903 and M1917, the 8-round clip (nonex-

‘pendable in peacetime) for the rifle M1, the 10-round clip for the caliber
" 7230 carbine, and the 3-round clip for the caliber .45 revolver.

.59, Shotgun Shell

Shotgun shell (shot shell} of appropriate loads are procured commer-
The .410-gage

60. Grades and Lots

> a. Current grades of existing lots of small arms ammunition are estab-
lished by the Chief of Ordnance, in accordance with acceptance and sur-
veillance tests, and are published in TB 9~-AMM 4. 'The small arins
ammunition lot numbers are on all packing boxes containing carton-
packed cartridges and on the cartons. Repacked lot numbers are printed
on the repacked lot reference data card.  Grade 3 indicates unservice-
able ammunition, which will not be issued or used. _
b. Small arms ammunition that has been graded “For Training Use
Only” will not be used in demonstrations or on training courses requir-
ing this ammunition to be fired over the heads of participating troops.




SHELL, SHOTGUN, 12.GAGE, PABER,© .0
TH SMOKELESS POWDER AND #00 BUCKSHOT

.F:'gure 54.. I2-gage shotgun shell.

Only those small arms ammunition lots that have beén specifically desig-

nated for such use by the Chief of Ordnance will be issued for and used

in infiltration course firing. When available, these specific fots will also
“be used in other combat firing training courses.

61. Care and Precautions in Handling

a. Care of Containers.  Small arms ammunition is comparatively safe to
handle. However, care must be taken to prevent ammunition boxes

Figure 55. 12-gage paper sholgun
o 5 5 i
JIMER ,PROPELLANT. .~ "

shell —sectioned.

3

-7 BVERPOWDER (0.P.).
(GREASEPROOF) WAD

RAPD T08641A"

Figure 56.  12-gage brass shotgun shell—sectioned.

Figure 57.  16-gage sholgun shell.

Figure 58. 20-gage sholgun shell.
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. MARKED ON REVERSE SIDE: “FOR 3 INCH CHAMBER ONLY"*" -
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Figure 59, . 410-gage paper shotgun shell,

“5t RA PD 131054 %
Frgure 60.  410-gage aluminum shotgun shell,

from becoming broken or damaged. Broken boxes must be repaired im-

mediately and careful attention given to the transfer of all markings to

the new parts of the box. - Metal liners and metal cans should be sealed

and air-tested if equipment for this work is available.

b. Preservation of Packings. - Ammunition boxes will not be opened until
the ammunition is required for use, because ammunition from airtight
containers, particularly in damp dlimaies, may corrode and become
unserviceable. , _

¢. Marking Opened Packings. When cartridges are taken from their
original packings for loading into clips or machinegun belts, the belts or
clips 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 this means (lot number) of identification.

d. Keeping Cartridges Clean. Cartridges should be carefully protected
from mud, sand, dirt, and water. If they get wet or dirty, they should
be wiped off at once. If light corrosion or verdigris forms on cartridges,
they should be wiped off. However, cartridges should not be polished
merely to make them look brighter or better.

e. Protection of Ammunition. The primer of a cartridge should be pro-.
teeted from blows by sharp instruments, as such a blow might explode
the cartridge. Ammunition should not be exposed to excessive heat or
the direct rays of the sun for any considerable length of time. Such ex-
posure is likely to affect the firing qualities of cartridges.

J- Use of Oil or Grease. The use of oil or grease on cartridges is danger-
ous and is prohibited. Qil or grease might cause injurious abrasives to
collect in automatic weapons and produce excessive and hazardous pres-
sures when fired.

oA

Precavtions in Firing
1 nd Hangfires. ‘
'Uﬂd;zsg&;l?mk ﬁn'nf Misfires in which the primer explo_des. but 'falls to
ignite the powder charge have proved dar}gerous in firing, as
some of the unburned propellant is blown into the bore ?f the
weapon. A series of such rounds will cause an accu.mt}latlon 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 cartridges, the firing of_tlllat lot of ammunition
- will be suspendc;d and reported to _the thcf of Ordnance.
(2) Suspension. When excessive misfires or hangﬁf*es that are not at-
" tributable to defects of the weapon occur in any lot, its use
should be suspended and a report should be made as prCSC'I‘led
“in SR 700-45-6. The ammunition lot thus afff:(‘:tﬁd will be
withdrawn and replaced by serviceable ammunition, as pre-
: scribed in AR 385-63. o o
b. Identification. No small arms ammunition will be fired Emtll it has
cen identified as to type, lot number, and c_ur}"ent grade. Since dlffer—
nt types of small arms ammunition are of similar appearance, tl'le kind
ammunition being issued will be strictly checked from the markings on
hip?nil;lzgon of Bore.. Before firing, be sure that the bore of the weapon
‘free of any foreign matter such as cleaning Patches, mud, _sand, snow,
t¢.  Firing a weapon with any’ obstructi_or} in the bore will result in
amage to the weapon and may result in injury to the ﬁrer.' . 1
“d. Lodged Bullets. 'When a bullet lodges in the' box:e of a rifle, pistol, or
machinegun, it should be removed by the application of pressure from
he muzzle end of the weapon. S .
- ‘Warning: 'To attempt to shoot the bullet out with another cartridge is
xtremely dangerous and therefore prohibited. - -
- ¢.. Defective Rounds. ~ Badly dented car.t_ridge§ that fail to chamber,
artridges with loose bullets, or otherwise defective rounds should not be
ljr.d;flfmor-Piercing Cartridges. The use of armor-piercing, cartridges‘k is
prohibited in demonstrations in which tanks take part. -.Wher}_ using
érrﬁbr.—picrcing' ammunition, the cores of bullets that 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
s .50 armor-piercing cartridges. T _
(';al;)i;iring Blank %artridges. ~ Blank cartridges should not be fired at a
epresentative enemy at distances less than 20 yards, as the Wad or paper
cup may fail to break up. The intact wad. or paper cup and/or ;m-
burned propellant grains may cause injury.w1thm this dlsta}nce. Before
firing, blank cartridges should be visually inspected for evlde_nce of any
foreign matter within the cartridge case mouth. Any foreign matter
therein would be expelled as a projectile in firing.
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h. Report of Malfunction. Any malfunction of ammunition must be re-
orted promptly to the technical service representative under whose su-
rvision the ammunition for the ynit involved is maintained and issued.
‘As provided in SR 700-45-6; the technical service representative will re-
ort such malfunction to the head of the appropriate technical service.
{is important, therefore, that all evidence be preserved. This includes
he cartrldge case, other cartridges from the same box, the weapon con-
erned, and all recoverable pieces—in short, everything that might deter-
ine the cause of the malfunction,

3 Packing and Marking

a. Packing. Dependent on its intended use, small arms ammunition is
sacked in Hink or web belts, in clips in bandoleers, or in cartons. For
‘detailed descriptions of the wide variety of small arms ammunition pack-
.ngs and packing materials, see Department of the Army Supply Manual
ORD 3 standard nomenclature lists (SNL.} of the ‘T group.

b. Marking.

(1) Small arms packing boxes may be either stained brown with
marking in yellow or unstained with marking in black. Metal
boxes with: replaceable covers, which are usually packed in
wirebound boxes, are painted olive drab.

(2) Instead of the lot number, a functional (repacked) lot number
may be stenciled pn packing boxes containing web belts and

metallic link belts; the serial number of the functional {repacked)
~

Figure 64. Caliber 50 cartridges in metal ammunition box M2, in wirebound twacden box—cuter
hox opened.

Fele)
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Figure 65.  Grenade cartridge assortment in metal can M13.

lot number is preceded by the letter B for belted ammunition
“and L for linked cartridges.

(3) To provide a further means of quickly identifying type of pack-
ing, stenciled silhouettes are used on boxés and crates contain-
ing clipped, belted, and linked cartrldges These silhouettes
indicate whether the ammunition is packed in rifle clips, web
belts, or metallic link belts. The silhouettes are vertical for
caliber .30 cartridges and diagonal for caliber .50 cartridges.

L F.7.1

Figure 66. 12-gage paper shotgun shell in cartons, tn metal can M'IU, and it box M15.




The absence of stenciled silhouettes on boxes may indicate car-
ton-packed ammunition.

{(4) The expendable metal ammunition boxes M1A1, M2, M2AI1,
M19, and M19A1 are painted olive drab with marking in yel-
low or white. -

(3) Examples of representative packings and markings are shown in
figures 61 through 66. For detailed coverage of packings and
markings, see TM 9-1990.

Section Il. GRENADES

64, General

A grenade is a small (approx. 1 to 1% 1b.) missile filled with high ex-
plosive or chemical intended for projection against enemy personnel or
materiel at relatively short ranges. The two types are hand grenades
and rifle grenades. 'The hand grenade is thrown by hand in a prescribed
manner and the rifie grenade is projected by a special blank cartridge
from a caliber .30 rifle equipped with a grenade launcher. The hand
grenade is used to supplement small arms for effect against an enemy in
close combat and for a screening smoke. The rifle grenade is for use

the range between the maximum for hand grenades and the minimum
for mortar shell.  Service hand and rifle grenades are filled with high-
explosive, chemical, ar Smoke-produqing composition. Practice hand
grenades contain a small black powder spotting charge. Practice rifle
grenades are completely inert. Inert hand grenades are used for training
in handling. Grenades are classified according to.filler as high-explosive,
chemical, practice, or inert. Grenades are identified by the painting and
marking on the item (figs. 2 and 3) and on the containers. Service frag-
mentation hand grenades are painted olive drab with yellow marking;
offensive hand grenades are painted black with black marking on a yel-
low sealing strip; illuminating hand grenades are unpainted with black
marking. Service HE, AT rifle grenades are painted olive drab with
marking in yellow; smoke rifle grenades are painted gray with vellow
marking; and illuminating rifle grenades are unpainted with gray sealing
tape and black marking. Practice hand grenades are painted blue.
Practice rifle grenades are painted black with marking in white because
they ‘are completely inert. Training hand grenades (also inert) are
painted black with marking in white.  Simulator hand grenades are
painted gray with black markings on a white label. Where practicable,
inerted items are drilled in conspicuous places, the holes being about %-
i inch diameter, in order to indicate unmistakably the absence of explosive
|
\

(see SR 385-410-1). For complete information on grenades including
tactical employment, see FM 23-30. "

102

T against enemy tanks and for screening and signaling smokes, covering .-

. Hand Grenades

. General. The three general types of hand grenades are service, prac-
¢e and training, and simulator. Service hand grenades are classified
ording to use as fragmentation, offensive, or chemical (burning or
ursting). The chemical grenades described herein are issued by the
themical Corps.  Practice hand grenades and “simulated” or “simu-
ior’” hand grenades are designed to simulate the fragmentation-type
riice hand grenades. Fuzes used in explosive grenades are of the M6
ﬁes, M204 series, or M206 series “delay-dctonat.ing” types. Fuzes used
Aith burning-type chemical grenades are of the M201 “igniting” type
nd fuzes used with the bursting-type chemical grenades are of the M6
ries or M206 series “delay-detonating” type. Fuzes used with practice
nd ‘training grenades are of the M10 series and M205 series “time”
ypes. Fuzes for the hand grenade simulator or the “simulated hand
renade” consist of a piece of safety fuse and fuse lighter. All hand
renades are issued fuzed or “complete’ except the offensive hand gre-
ade, which is issued unfuzed.

-b, Fragmentation. A typical fragmentation hand grenade is GRENADE,
‘hand, fragmentation, M26 (T38E1) (fig. 67). This is an improved type
‘that consists of a thin metal body, approximately the size and shape of a
'-:lémon, lined with a wire-wound coil, and replaces the older type (Mk 2)
‘cast iron body.  The M26 body is approximately 2% inches in diameter

F: igure 67. Grenade, hand, ﬁagﬂ}éﬁatioﬁ, M26 ( T38E] } fuzed with fuze M2O4AT or M204AZ.
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at the center and 3 inches long; 3.9 inches long including fuze. The ex-
plosive charge consists of composition B. . This grenade is shipped fuzed
with detonating fuze M204A1 or M204A2, which has a striker, primer,
delay charge, and detonator. This fuze is of the “silent” type, which

&ﬁi'eans only that the delay charge burns silently. The safety lever, which
¢ curved to conform to the shape of the grenade body, is hooked to the
op of the fuze and held in place by a safety pin, which holds the striker
'_\g'_ain_st- the action of a spring. The complete assembly weighs | pound.
After grasping the grenade and safety lever, in the manner prescribed in
£M-23-30, the safety pin is pulled out with the free hand just prior to
hrowing the grenade with the throwing hand. When the grenade is
thiown, the striker under the force of the spring pushes the safety lever
ree of the fuze and strikes the primer.  The primer ignites the delay
harge which, after a 4- to 5-second delay, explodes the detonator and
he bursting charge thereby fragmenting the grenade body.  Since frag-
inents may be projected over 200 yards, fragmentation grenades will not
5e used in training without adequate cover.  An older type grenade, the
Mk 2 (A, fig. 68), which has a cast iron serrated body, operates in a simi-
ar manner and is also fuzed with M204A1 or M204A2 fuze. Fragmen-

hear the fuze and marking in yellow. _
¢.- Offensive.  The offensive hand grenade Mk 3A2 (C, fig. 68) is about
“the same size as the fragmentation hand grenade but is cylindrical in
shape. It is used with the “silent” type fuze M206A2. This grenade,
which is shipped unfuzed, contains about one-half pound of TNT and is
-therefore used as a blasting or demolition agent. Since fragments may
“be projected over 200 vards, offensive grenades will not be used in train-
ing without adequate cover. :
"~ d. Chemical.
(1) Burning type. 'This type grenade (D, fig. 68) consists of a cylin-
: drical steel container {approx. 2% diam. x 4% lg.) filled with
‘a burning-type munition and fitted with an igniting-type fuze,
usually the 2-second delay M201 (w/lg. or short safety lever
depending upon the type)}, which is somewhat similar to deto-
nating-type M206A1 execpt that it has an igniter instead of a

for which they are employed, contain fillers as folows: the CN-
DM irritant gas M6 consisting of tear gas, vomiting gas, and
smokeless powder, burning 90 seconds, used to-control disturb-
ances; the CN tear gas M7 series, burning 30 to 60 seconds,
also used to control disturbance; the white smoke (HC) AN-
M3, burning 2 minutes, and colored (green, red, violet, and
yellow) smokes M18, burning 1 to 2 minutes; used for screen-
ing and signaling; the incendiary thermite (TH) AN-M14,
burning 30 seconds at 4,300° F., used to set fire to enemy maté-
riel; and the illuminating Mk 1 (fig. 69), burning 25 seconds at
53,000 candlepower, used to illuminate terrain in night opera-
tions. (Violet smoke is used only for demonstration or train-
ing.) . There is also a CN riot grenade M25A1 ((2) below) that,
althodgh functioning as a bursting-type, acts as a burning-type.

Figure 68.  Comparison of hand grenade types.

- .

ation hand grenades are painted olive drab with a band at the neck

detonator. Chemical grenades, depending upon the purpose
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Figure 69. - Hluminating hand grenade Mk I.

* phospherus M15 and the CN riot grenade M25A1. The M15
consists of a cylindrical steel contam}g filled with about one-half
pound of white phosphorus. This grenade may be fuzed either
with the “silent-type” fuze M206A2 or with the fuze MGA4D.
" These fuzes have the 4- to 5-second delay also. This grenade
has a tetryl burster that is designed to rupture the grenade
body and disperse white phosphorus filler in the form of small
particles, which igmie spontaneously on contact with the air
~and form a dense white smoke. This grenade is a combat
weapon used tolay a smoke screen. - The CN riot grenade M25
series consists of a 3-inch spherical plastic container filled with
~ CN-gas. This grenade is fitted with a detonating-type fuze
that has a 2-second delay fuse and a detonator that is designed

to burst the grenade body releasing the gas.
e. Practice, Traiming, and Simulator Types. These types simulate the serv-
ice'tvnes.  The practice grenade (B, fig. 68) contaiiis a small black pow-

|

[ . E

l

} _ (2) Bursting type.  'The two bursting-type grenades are the white

- Figure70. Stmulator, hand grenade, M116 {(T79).

der spotting charge and is painted blue in accordance with the conven-
{ional color scheme for practice ammunition; it is used for practice in
throwing. The training grenade, which is completely inert, is painted
- plack in accordance with thé color scheme and is used only for training
in handling preparatory to throwing. “Practice” models are —the M21
* which is fuzed with the fuze M205A2, or the older fuze M10A3, both of

which are fitted with a time fuse; the Mk 2A1, which is fitted with fuze
MI10A3; and the M30 (T39), which simulates the'service grenade M26
(b above). The “training” model Mk 1Al, formerly designated
“dummy,” is completely inert and simulates the service grenade Mk 2
(A, fig. 68). The “simulator” types are—the hand grenade simulator
M116 (T79) (fig. 70), which consists of a closed cylindrical paper tube
containing an ounce of photoflash powder; a short piece of salety fuse,
~“and a fuse lighter, for simulating the functioning of a hand grenade (see
TM 9-1981); and the GRENADE, hand, simulated, an older type.

66. Rifle Grenades

* a. General.  The several types of rifle grenades are fragmentation;
antitank; chemical; and practice and training. Rifle grenades are pro-
jected by caliber .30 rifles equipped with grenade launchers and are au-
thorized for use only with special grenade cartridges (g below). Rifle
grenades were formerty also authorized for use with carbines.

b. Fragmeniation. 'There is no fragmentation rifle grenade designed as
such. However, a fragmentation hand grenade, either the M26 or the
Mk 2 (par. 65), fitted with ADAPTER, grenade-projection, MIAL or
M1A2 (par. 67), constitutes a fragmentation rifle grenade.

1n7r
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Figure 72. - Grenade, rtﬂe,l tluminating, M27 (T45 ).

-¢. Antitank. This type grenade is designed for use against tanks and
“armored vehicles, The high-explosive antitank (HE, AT) rifle grenade
“M28 (T41E1} (fig. 71) consists of a body assembly, stabilizer, and fin
cassembly. The body contains about 12 ounces of high explosive in the
form of a shaped™charge and a base detonator. A point-initiating fuze
is attached to the nose of the grenade. Upon impact, this fuze, which
~has a small shaped charge, initiates the base detonator, which, in turn,
explodes the main charge. At 0 degree obliquity, that is at right angles,
the jet from this grenade will penetrate upwards of 8 inches of armor
plate and is effective up to 65 degrees obliquity. The new type high-
“explosive antitank rifle grenade M31 (T37E4) is similar to the M28.

~d. Chemical-Burning Type. 'There are two types of burning rifle grenades,
the illuminating and the smoke. The illuminating rifle grenade M27
(T45) (fig. 72) consists of a cylindrical body and a stabilizer assembly.
The body contains one-half pound of illuminant, a base igniting fuze,
and a quickmatch. Upon impact, the illuminant burns for 55 seconds
with 80,000 candlepower, illuminating an area 240 vards in diameter.
Colored smoke grenades are the green, red, violet, and vellow signaling
smokes of the M22 series and the orange (nonstandard) smoke T8EL,
Colored smoke streamer grenades of the M23 series are the same color
smokes as the M22 series. Colored smoke grenades (fig. 3), which are
used for signaling, begin to hurn upon impact and burn for 45 seconds.
Colored smoke streamer grenades, which are also used for signaling, emit
‘a stream of smoke for about 12 seconds, beginning at 50 feet from the
muzzle of the rifle. (Violet smoke is used only for demonstration or
_training). e

e. Chemical-Bursting Dpe Rifle grenade M19A1 (fig. 3) is the rifle
counterpart of the hand grenade M15 (par. 65). The M19Al has a
stabilizer and fin assembly. It contains 8% ounces of white phospharus
and is equlpped with a burster that is actuated by a base detonating fuze
on impact. White phosphorus grenades, both hand and rifle, are used
“to lay down screening smokes. :
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Figure 73.  Rifle grenade cartridges.

I Practice and Training Types. The two models of practice rifle grenades
are the M11 series and the M29, The practice M11A4 (fig. 3), which
is the latest model of the M11 series, is used in training. In flight, it
simulates the action of a high-explosive antitank grenade. Asthe M11A4
is completely inert, it is painted black, and since it is intended to be used
repeatedly, it is issued with replacement fins and ogives. The M29 (fig.
71), which simylates the flight of the M28. (¢ above), is also inert and is
painted black. . o

g. Grenadz Cartridges These cartridges are especially designed car-
tridges for use in projecting rifle grenades from caliber .30 rifles equipped
with rifle grenade launchers. The two types of rifle grenade cartridges
now in use (fig. 73) are —CARTRIDGE, rifle grenade, caliber .30, M3,
which is a special blank cartridge with a rose-petal crimped wad-end,
used in the chamber of the caliber .30 rifle for projecting a rifle g‘rcnade
for normal ranges; and CARTRIDGE, grenade, carbine, caliber .30,
M6, which is a special blank cartridge with a rose-petal crimped wad-
end, used in the chamber of the caliber .30 carbine for projecting ground
signals (rifle grenades are no longer projected from carbines) and for blank fire
training purposes. Ground signals may be fired from rifles equipped with
rifle grenade launchers and using rifle grenade cartridge M3 only.

Cantion: No blank cartridges other than those prescribed above will be
used for firing grenades or ground signals. No bulleted cartridge will
ever be used in a rifle projecting rifle grenade or ground signal or in a
carbine projecting ground signal (rifle grenades are no longer authorized
for projection from carbines.). Firing instructions and methods. of use of
grenade launchers are given in FM 23-30. Complete technical informa-
tion on grenade cartridges is given in TM 9-1990.

67. Adapters and Clip ‘
a. Fragmentation Grenade-Projection Adapier.

110

ADAPTER, grenade-pro-

ection, M1AZ2, the current standard model, consists of a stabilizer and
ﬁn assembly. Three spring-steel claws, adjusted s0 that they will grip
the grenade body, are attached to the ﬁn assembly. An arming clip is
assembled to the longest claw. When the grenade is placed in the
adapter, the safety lever of the grenade is inserted in the arming clip to
hold the lever in place until the grenade is fired. Upon firing, the arm-
ng clip moves to the rear under the force of setback and the safety lever
s thereby released, initiating the fuze. Hand grenades that are author-
zed for rifle projection in adapters of the M1 series are: the fragmenta-
jon hand grenade M26, fragmentation hand grenade Mk 2, illuminating
hand grenade Mk 1, and practice grenade M21.

b. Chemical Grenade—Pnyectwn Adapter. - ADAPTER, grenade-projection,
hemlcal M2A1, the current standard model (fig. 74), consists of a sta-
ilizer and fin assembly. A separate setback band assemnbly is used with
his adapter. At the front end of the stabilizer tube is a base plate and
1 3-pronged clip to grip the base of the grenade. The metal setback
and fits around the grenade, over the grenade safety lever. When the
nade is fired from a rifle, the setback band moves to the rear, thereby
eleasing the safety lever and initiating the fuze. Earlier models of this
dapter differ only in method of assembly of the stabilizer tube to the
_plug that holds the clip and base plate. Hand grenades that are author-
zed for rifle projection in adapters-of the M2 series are the chemical

-grenades mentioned in paragraph 654 except the illuminating grenade
,Mk 1.

STABILIZER -
ASSEMBLY

SAFETY LEVER

RAPD 50481

F 1guie 74. Chemica[ grenade-projection adczp[er M? sertes—as used with chemical hand grenades

Jor rifle projection.




¢. Clip, Launcher, Positioning. This is a %s-inch steel strip bent to fit
around the rifle grenade launcher. It may be moved to various num-
bered positions on the launcher to aid in the uniform and rapid position-
ing of a number of grenades to be fired from the same position on the
launcher. Positioning clips are packed in the box with service rifle gre-
nades and adapters (both M1 and M2 series). '

68. Care and Precautions in Handling

Due consideration should be given to the observance of general pre-
cautions in use of ammunition, which will be found in chapter 1, and
appropriate safety precautions in handling grenades, which will be found
in TM 9-1903 (see also TM 3-300 and FM 23-30). Represeniative
precautions pertaining to-grenades are described in a and & below.

2. Hand grenades must not he lifted or handled by the pull ring that
is attached to the safety pin of the fuze. The safety pin will be removed
just before throwing or just before launching if the hand grenade is fitted
to a grenade-projection adapter and ai no other time.-~Once a hand gre-
nade has been inserted into a grenade-projection adapter, it must not be
removed without first reinserting the safety pin. Offensive hand gre-
nades, which are shipped unfuzed, will be fuzed in quantities sufficient
only for anticipated current needs, because if fuzed offensive hand gre-
nades should accidentally detonate en masse they might cause the deto-
nation of nearby ammunition. '

b. Rifle grenades must not be lified or handled by the pull ring that is
attached to the afety pin. They must be handled with care to prevent
damage to the stabilizer assembly. A grenade should not be placed on
the launcher unless it is intended to be fired immediately.; If it is not
fired, it must be rendered safe by replacing the safety: in before the gre-
nade is removed from the launcher.

69.. Precautions in Firing

General safety precautions for firing hand and rifle grenades are given
in @ through i below. - _
4. The safety pin will not be removed until just before throwing or

launching the grenade. .

_ b After the safety pin is removed from a hand grenade, the safety lever
will be held firmly in place, as prescribed in FM 23-30, until the grenade
is thrown, tossed, or placed in position.

¢. Silent-type fuzes (identified by a T-lug, which protrudes from the
top of the fuze through a slot in the safety lever) may be used in frag-
mentation, offensive; and white phosphorus hand grenades.  Under no
conditions, thercfore, will the thrower consider the grenade a dud because
no noise, smoke, or sparks are observed upon release of the safety lever.

4 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. '

RA PD 68334C

Figure 75. Typical packing of hand grenades.
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e. Since fragments may be projected over 200 yards, fragmentation
grenades will not be used in training without adequate cover.

J Rifle grenades with cracked or dlstorted stabilizer assernblies will not
be used. ‘

g The appropriate rifle and prescribed combination of launcher and
cartridge must be used to launch hand grenades fitted with adapters or
to launch rifle grenades.

k. Rifle grenades or adapted hand grenades must never be launched
with any cartridges other than the special blank grenade cartridges pro-
vided for that purpose. Do not use a bulleted cartridae to project a gre-
nade or a ground signal from a launcher under any circumstances.

Detailed information concerning safety precautions to be observed
in firing grenades will be found in AR 385-63, TM 3--300, and FM 23-
390. Duds will be dlsposed of in accordance w1th the provisions of TM
9-1903.

70. Packing and Marking

Grenades are usually packed as fuzed complete rounds, each in an
individual fiber container, in wooden boxes. Fragmentation hand gre-
nades are packed 25 containers per wooden box. The offensive hand
grenades are packed unfuzed, 24 or 50 per wooden box (fig. 75). 'The
standard packing for rifle grenades is 10 containers per box, with a supply
of cartridges for launching from the appropriate weapon, . Jungle pack-
ing is waterproofed to withstand hot humid climates. Grenade-projec-
tion adapters. are packed 48 per box, with sufficient number of various
grenade cartridges and positioning clips. Inner containers are marked
with nomenclature, lot numbers, AIC symbol,-and other appropriate data.
Packing boxes are marked with nomenclature, AIC symbol, lot number,
weight, volume, and other appropriate information. The grenade
M25A1 is not marked w1th identifying symbols, only the container is
marked.

~Section {ll. ARTILLERY AMMUNITION

71. General

a. Designations.  Artillery ammunition is the type of ammunition de-
signed for firing from weapons that, because of their particular character-
istics, are designated as guns, howitzers, mortars, or rifles (recoilless-type).
The basic components of an item of artillery ammunition, known collec-
tively as a “round,” consist of a projectile (solid or filled w/an active
agent) and an integral or separate propelling charge (quantity of grained
solid propellant), each with means (fuze or primer) of initiating function-
ing. Rounds of artillery ammunition that are composed of a projectile
and an infegral propelling charge have one basic designation for the com-
plete round, which is the term “cartridge” or the older terminology of “pro-
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jectile,” “shell,” or “shot” and the qualifying adjective of “fixed” or
“semifixed.”  Rounds of artillery ammunition that are composed of a
projectile and a separate propelling charge have a basic designation for the
projectile of “projectile,” “shell,” or “shot” and the basic designation for
the propelling charge of “propelling charge.”  Such rounds arc classified
as “separated’” or “scparate-loading” ammunition,  Types of complete

rounds are shown in figure 76.

b, Identification.  Artillery ammunition is identified by color and mark-
ing (figs. 4-9). The marking on the ammunition or container, as appro-
priate, includes: ammunition identification code (AIC) symbol; caliber
and type of weapon in which fired (e. g., 79H, 155G, etc.); type and model
of projectile {e. g., SHELL, M335, etc.); kind of shell filler (e. g., COMP
B, etc.); weight zone markings (crosses or sguares); ammunition lot num-
ber and loader’s symbol; functional marking (¢. g., flshls (flashless), etc.);
range characteristics {e. g., NORMAL, etc.); and any other appropriate
information (pars. 4-13). TFor detailed information on artillery ammuni-
tion, see TM 9-1901. For identification of inert ammunition and
ammunition components, see paragraph 10.

72. Classification

a. Artillery ammunition is classified according to use as service, target-
practice, training, blank, dummy, or test.

b. Tt is classificd according to type as fixed, semifixed, separated, or
separate-loading.

¢. Ttis classified according to kind of filler as high-explosive, target-prac-
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Figure 77, Types of fixed ammunition.

tice (black powder spotting charge), illuminating, chemical (smoke or
gas), nuclear, biological, leaflet, or inert.
d. For other classifications of ammunition in general, sce paragraph 5

73. Types

Artillery ammunition is designed in several types for most eflicient use
in the weapon in which it is fired. o

a. Fixed Ammunition. Ammunition in which the propellant is fixed
(nonfldjustable) is known as *“‘fixed” ammunition (fig. 77). The prO}-'Jcl-
lant is toose (or in a cloth bag or held packed by disgt.ance wadding} in a
metal cartridge case that is rigidly crimped to the projectile. A f)r‘imer
is.a‘sscmbled into the base of the cartridge case.  An item of Jixed ammu-
nition is loaded into the weapon in which it is fired in one operation
Fixed afn.munition ts generally used in guns and rifles (recoilless-type). In.
ammunition for recoilless weapons, the cartridge case is perforated 1o per-
mit the cscape of propellent gases into the chamber and out of nozzles in
the breech in order to counteract weapon recoil.  This ammunition r;la\f
be issued fuzed or unfuzed. ‘

{). Semifixed Ammunition. This type of ammunition (fig. 78) is charac-
terized by the adjustability of the propelling charge. The cartridge case
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is a loose fit over the projectile, so that the propellant may be accessible
for adjustient for zone firing. Like fixed ammunition, it is loaded into
the weapoen in one operation. In the usual design of this type of ammu-
nition, the propellant is divided into sections, each consisting of propel-
lant in a bag. To adjust the propelling charge, the projectile is removed
from the cartridge case, the sections of increments not required are re-
moved, and the projectile is placed back into the cartridge case. As in
fixed ammunition, the primer is assembled in the base of the cartridge
case. The 105-mm howitzer HE, AT round is a special type in that the
charge is fixed, that is, nonadjustable; the cartridge case and projectile
are not crimped ‘together in this instance because of the method of pack-
ing. Semifixed ammunition is generally used in howitzers and mortars,

This ammunition may be issued fuzed or unfuzed. ‘

- ¢. Separated Ammunition. In this type of ammunition (fig. 79), the pro-
pellant is sealed in a metal cartridge case into which a primer is fitted and
this assembly is called a propelling charge. It is separate from the pro-
jectile with which it is used but the projectile and the propelling charge
are loaded into the weapon in one operation, . Separated ammunition is
generally used in medium caliber antiaircraft and antitank guns.

d. Separate-Loading Ammumition. Ammunition consisting of separate
components (projectile, propelling charge, and primer), which are loaded
separately into the weapon in which they are fired, is known as separate-
loading ammunition (fig. 80). Separate-loading ammunition is generally
designed for use in large caliber guns and howitzers. The large caliber

'HE-filled projectiles are generally shipped with nose plugs, which are

replaced in the field with the desired type fuzes.

74, Complete Round

A complete round. of service artillery ammunition comprises all of the
ammunition components used in firing a weapon once and to cause the
projectile to function at a desired time and place. The components are
the projectile, the propelling charge, the primer, the fuze, and the car-
tridge case (except w/separate loading ammunition) and are defined in
paragraphs 75 through 79.  Complete rounds of the several types are
shown in figure 76.

75. Proiectilés

a. General. With a few exceptions, artillery projectiles are of the same
general shape, i. e., a cylindrical body, solid or-hollow, and an ogival head
(or windshield). (Ganisters have blunt heads. ) Types of projeciiles
which vary in length from 2 to 6 calibers are shown in figures 81 through
84. The principal characteristic differences are described in (1) through
(7} below: ‘ : '

{1) Location of fuzes—point or base.
{2} Radius of ogive—smaller for low-velocity, larger for high-velocity
projectiles and larger with increased length of ogival section.

Figure 79. - Separated ammunition.
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Figure 81.  Typical armor-piercing and canister projectiles.

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

(4} Base-—tapered (“boat-tailed”), cylindrical (“square”) base, hemi-
spherical, or finned. '
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{5) Armor-piercing cap—used only with certain armor-piercing pro-
jectilés. ‘

{6) Windshield (ballistic cap or false ogive)—when required for the '
purpose of incorporating adequate ballistic properties into
design.

(7} Filler—high exploswe gas, smoke, illuminant candle and para-
chute assembly, or others.

b. Efements.
(1) Ogive and windshield. The forward portlon of the projectile from

7 e _ RAPD!OB]?_A';
Figure 83.  Hluminating projectz.'le {for 155-sum gun or howwiizer ),
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the bourrelet to the point is called the ogive. The length of the
ogive influences the flight of the projectile. The generated
radius of the ogive has generally varied from 6 to 11 calibers.
Shell of recent design, however, have long ogives of radii that
exceed these values appreciably. Since armor-piercing projec-
tiles have a short radius of ogive for purposes of penetration, a
windshield is placed over the armor-piercing hcad to impart
adequate ballistic qualities to the projectile.

(2) Bourrelet. 'The bourrelet is the accurately machine surface that
bears on the rifling lands of the weapon. It centers the front
end of the projectile in its travel through the hore.  Generally,
the bourrelet is located at the forward end of the projectile,
immediately in rear of the ogive. Some projectiles of large cal-
iber have a front and rear bourrelet.

{3) Body. While generally applicable to the entire projectile, the
term “body” is used to designate the cylindrical portion of the
projectile between the bourrelet and the roiating band. It is
generally 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 bear on the lands.

(4) Rotating band. The rotating band is a cylindrical ring of com-
paratively soft metal, or similar substance or of steel pressed into
a knurled or roughened groove near the base of the projectile
(or attached to the base of the projectile as in the 4.2-inch mor-
tar). It affords a closure for the projectile in the forcing cone
of the weapon in separate-loading projectiles and centers the rear

-end of the projectile in the bore of the weapon. In fixed am-
munition the rotating band may not seat in the forcing cone until
the instant of initial movement upon firing.  As the projectile
maves forward, the rotating band is engraved by the lands of
the bore. Metal displaced during the engraving process flows
into annular relief grooves or “cannelures” cut in the rotating
band. In the case of 4.2-inch mortar shell, the rotating band
is bell-shaped and is expanded into the grooves of the mortar
rifling by the pressure of the propellent gases upon a pressure
plate. Since the rifling of the weapon is helical, engagement
with the band imparts rotation to the moving projectile.  The
rotating band also- provides obturation, that is, prevents the
escape of the propellent gases forward of the projectile by com-
pletely filling the grooves of the rifling.  In the case of recoilless
rifle projectilés, the rotating band is preengraved. Some pro-
jectiles may be provided with a double band.

(5) Tppe of base. 'When the surface to the rear of the rotating band
is tapered or conical, it is known as “hoat-tailed”; when cylin-
drical, the projectile is described as having a “square base.”
Nonrotating mortar shell have fins at the rear for stabilization
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Figure 84.  Chemical projecitle.
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~(6) Base plug. To facilitate manufacture, some armor-piereing pro-

(7) Base cover. Each high-explosive shell is provided with a base

(8) Tracer. For ohservation of fire, some projectiles are equipped

¢. Types of Projectiles.
(1) High-explosive (HE) shell. This type of projectile (fig. 82), usually

of the projectile. ,
jectiles are closed at the base with a steel plug. In the larger
AP shot, the base plug also provides a seat for the fuze. In the
smaller calibers, if an explosive charge is loaded in the cavity of
the AP shot, the base plug is replaced by a base detonating
fuze. In certain types of projectiles, the base plug may contain
the tracer clement,

cover to prevent the hot gases of the propelling charge from
coming into contact with the explosive filler of the projectile
through joints or possible flaws in the metal of the base. The
base cover consists of a thin metal disk, which may be caulked,
crimped, or welded to the base of the shell. Projectiles with
high-explosive filler and base detonating fuzes are not ordinarily
provided with base covers, but have caulking or sealing rings.

with a tracer element in the base of the projectile. In most
smaller-caliber antiaircraft shell, the tracer is used to ignite the
filler and destroy the shell should it miss the target. Such a
tracer is called “shell-destroying (SD).”

made of forged or-cold extruded steel, has comparatively thin
walls and a large bursting charge of high explosive. It is used

against personnel and material targets, producing blast or min-

ing effect and fragmentation at the target. It may be fitted
with either a time or impact fuze, a concrete-piercing fuze, or

an influence (proximity or VT) fuze according to type of action

desired.

(2) High-explosive-antitank (HE, AT) shell. This is a high-explosive

shaped-charge shell (fig. 82) for use against armor plate. Its
effect is dependent upon the shape of the charge. It has a
conical windshield that provides siandoff for the charge as well
as ballistic characteristics for the projectile.  The round is fitted

" with a base-detonating fuze having nondelay action.
(3} Chemical shell. The two functional types of chemical shell are

burster and base-ejection (BE) (fig. 82).

(«) Burster. The burster type (fig. 82) is similar to high-explosive

shell except for the type of filler, which consists of a chemical
such as gas or smoke. An explosive charge, termed a burster
charge, located centrally in the shell, is used to rupture the
shell body and aid in dispersion of the chemical filler. As the
filler is not explosive, a base cover is not used.

(b) Base gjection (BE). Base-gjection shells (fig. 82) that are set to

function in flight do not have a burster, but have an expelling

charge of black powder, adjacent to the time fuze. This ex-
pelling 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.

Note. The canister in this type of shell is a container for smoke mix-
ture and should not be confused with the canister that is a fixed round
projectile and contains steel slugs (cylinders) ((7) below).

(4) ' Hltuminating shell. 'These shell contain a parachute and an illu-

minant assembly that are ejected by an expelling charge adja-
cent to the time fuze in a manner similar to base-¢jection smoke
shell. The illuminant suspended by the parachute burns,
lighting up a target area. INuminating shell are fired from
105-mm howitzers, 135-mm guns and howitzers, and from all
mortars. An example, the 155-mm illuminating shell is shown
in figure 83

. (5) Armor-piercing projectiles.
(¢) The term “armor-piercing-capped” (APC) (fig. 81) refers to

a shot or a projectile with an armor-piercing cap for use
especially in penetrating face-hardened armor plate. The
cap is of forged alloy steel, heat-treated to have a hard face
and a relatively soft core. On impact, the hardened face of

the cap destroys the hardened surface of the armor-plate,

while the softer core of the cap protects the hardened point of
the projectile by distributing the impact stresses over a large
percentage. of the area of the head. A tracer may be present
in the base plug or in the base end of the fuze.

(b) Armor-piercing (AP) shot (fig. 81) are made of heat-treated

high-carbon alloy steel. The head is hardened steel for
penetration of armor and the body is tough to withstand the
strains imposed by impact and the twisting action of the pro-
jectile at high angles of obliquity. A windshield is generally
secured to the head of the shot to insure adequate ballistics.
A tracer will be present in the base end of the shot.

(6) Hypervelocity (velocities above 3,500 fps) armor-piercing shot (HVAF).

This shot is a lightweight projectile (fig. 81) having an armor-
piercing core of tungsten carbide. The tungsten carhide core,
a steel base containing a tracer element, an aluminum body

and nose plug, and an aluminum windshield comprise the
HVAP-T shot.

(7) Canister. ‘The canister projectile, which consists of a light metal

case filled with steel slugs (cylinders) contains no high explo-
sives (fig. 81). Early design canisters contain steel balls instead
of slugs. It is fired pointblank at-short ranges (up to 600 fi. for
larger caliber canisters) for effect against personnel. The case
breaks upon leaving the muzzle of the weapon, and the halls or
slugs scatter in the manner of shot from a shotgun shell.
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(8) Leaflet. These shell are essentially base-cjection shell fitted with
a means of dispersing literature from the shell, Tdentifying
colors on packages containing these shell consist of a red band
centered in a wider white band. : L

76. Cartridge Case _

A cartridge case (figs. 77 and 78), made of drawn brass or steel of
spiral wrapped multipieced or drawn construction, serves as the con-
tainer for the propelling charge in rounds of fixed, semifixed, and “sep-
arated” artillery ammunition. Its profile and size conform to that of the
chamber of the weapon in which the round is fired, except for recoilless
rifles. The “head” of the case is designed relatively heavy, in order to
provide for firm attachment of a primer, and has a flange or groove to
~ permit mechanical extraction. Rounds used in automatic guns have

cartridge cases with an extracting groove instead of a flange or rim.

The cartridge case, with its attached primer, contains the propelient
charge. In nonadjustable (fixed) propellent charge rounds, the case is
crimped to the projectile.  In adjustable (semifixed) propellent charge
rounds, the case is a free fit to the projectile. In “separated” ammumni-
tion, the case is plugged and separate from the projectile (w/which it
comprises a round). Having a nonadjustable propellent charge, “sep-
arated” ammunition may be considered.a special type of “fixed” ammu-
nition. Both fixed and semifixed rounds are designed to be loaded into
the weapon in which they are fired in one operation. Separated rounds
(propelling charge and projectile) are also loaded into a weapon in one
operation. Cartridge cases consist of special compositions of brass or
steel, especially processed, in order that they may adequately fulfill (in
recoil-type weapons) the functioning of obturation, that is, expansion
against the chamber wall under the pressure of burning propellent gases
to prevent the escape of these gases from the rear of the weapon. The
cartridge case in recoilless-type weapons is perforated in a manner to
allow sufficient propellent gases to escape into ‘the weapon chamber and
out of the breechblock to the atmosphere to counteract weapon recoil.
The interior of recoilless-type cartridge cases contains a lever that serves
to cover the perforations in the case, thereby preventing the entrance of
moisture and leakage of the propelling charge grains. Liners are made
of various materials such as paper, rayon, plastic, etc.

77. Prppellin Charges

a. General. : _
(1) Descripiion.  Propelling charges consist of the propellant and
igniter or primer, and a container (cartridge bag for separate-
loading and semifixed ammunition and cartridge case for sep-
arated and semifixed ammunition). The propellant itself 1s
carefully designed for the particular role of the ammunition, in-
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Cl . : - .
uding such factqrs as chemical composition, grain size, and of
course, charge weight. a

(2)‘ };rf{bellant. Propellants are described in paragraphs 14 through
(3) fgmiter charge. 1In fixed and semifixed rounds, the igniter ch
c(‘black powder) is present in the artillery pr,imer {fig 76(3 EM"Ige
separated” ammunition, an auxiliary igniter chargt; is iac 2
.around the primer (fig. 76) or on the distance waddli)n i
insure proper ignition'of the propellant, In separatc-loac%ino
:}?:r[;iz; the C;gl}ltﬂr charge .(ﬁg. 85) is in an igniter bag sewed tg
o base (-;n of the Propelhng charge and, in some designs, also
o l ore running t-hr(‘)ugh the center of the propelling
harge bag.  Cartridge-igniter pads are made of tightly wov
silk to prevent t.he black powder from sifting through.y Cloiﬁ
zﬁiiefo&;l;; 1g;1\1:§r cbar_gc is dyed red to indicate the presence
| ey o ma}:nked (;E; 11%?%%1{ Pads of early manufacture (un-
(4} Types of propelling charge. 'The type of propelling charge depend
upon the type and size of complete round, that is: fixed e
. fixed, separated, or separate-loading. - ’ S
b. Fixed and Semifixed Charges. B
(1) }:—rooielgngfcém?g; in fixed ammunition. The propelling charge in a
round of fixe ammunition is loose (or in a polyethylene
;ﬁ;:;; c;t;‘é:iif Ea;lseh(ﬁg. 76). Insome instazccs 5\ivherebl‘?}fg
‘ the case completely, a spac i
\g;'laddmg, usu_ally a f:ardboard disk amdycylim}c)ler,e ]irs ?;sifttf;n?z
the neck of the cartridge case, between the charge and th
of the projectile. ‘ ’ the brse
(2) Pmpe‘lling charge in semifixed ammunition. In semifixed oun
h0\fv1tzer ammunition, the charge, which is divided intcg;u af
or increments for zone firing, is in several cloth bags (fi P 7"6)S
The f_'ull charge, with all increments in proper order isg' h‘
f:arffrldge case, which is a free-fit-over the rear end o;“ thm -

. _]_e(_jtllf:. Each part of the charge is numbered; the base cfl:'la}jo-
being m%rnbgred . Thus, for example, to arrange a pro 'ellifc |
charge in proper order for firing charge 4, the incrcI:)me ;
wo.uld be ?,rranged in the order 1, 2, 3, an,éi 4 incremrlentrl ti
being p}afced.uppermost. The charge for 105-Jmm howitzer
a}rlnmur.utlon.]s termf:d “dualgran” charge. It consists of a
charge in Whlc.h a quick-burning propellant of single-perforated
grains is used in charges 1 and 2 and a slowburning propell
of multfperfprated grains in charges 3, 4,5, 6 | andp'?p Teﬁ}t
charge is used with a long primer (no cﬁarg;~r(;tziinin '-s i "
req}llrcd) and incorporates a lead foil in charge 5 as ag df:c o
pering agent. The increments are of the flat-hag type ; pc;
they are folded around the primer. Less muzzle ﬂa);Il)l chn
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other types have a core-type igniter in the base section and
sometimes in one or more increments as well.

(b) Unequal section.  In the case of certain howitzers, the charge is
made up in unequal sections. In the case of guns, the
charge may be made up of several equal sections and two or
more unequal sections. . This type permits firings at reduced
velocities and provides the maximum flexibility.

{3) Celor. In connection with certain howitzers, two base and in-
crement charges are provided, one for inner, the other for outer
zones of fire.  The cloth of the bags for the inner zones is dyed
green to distinguish that charge from the other type, which is in
undyed (white) bags. Accordingly, these two types of charges
are called “green bag” and “white bag” charges.

(4) Flash reducers. Optional flash reducers are cloth packets filled
with flash-reducing slats that can be applied to separate-load-
ing propelling charges, specifically for elimination of flash in
night firings. The use of these flash reducers increases the
amount of smoke and therefore they are not generally favored

for daytime use. Flash reducers are provided for use with the
“white bag” charges only, in the 155-mm howitzer M1 or M45
and the 8-inch howitzer M1. They consist of pads suitable for
inserting between the sections of the propelling charge, in ac-
cordance with instructions contained in pertinent technical
manuals. No flash reducers are necessary with the “green
‘bag” charges for these howitzers, since the fastest burning pro-
pellant is flashless without any assistance. The same precau-
tions should be used in handling flash reducers that apply to
the use of any ather item containing black powder (par. 88).
See TB’s ORD 565 and ORD 390 for information on use.

with the older-type charge, improved uniformity of perform-
ance, and greater accuracy are obtained with the dualgran
charge. Mortar propelling charges, being adjustable, are of
the semifixed type. Mortar charges are composed of incre-
ments, which consist of thin sheets of propellant arranged to be .
fitted around the stabilizing fins or to the cartridge container or
“boom” at the base of a shell.
¢ “Separated” Ammunition Propelling Charge. This propelling charge is
contalned in a brass or steel cartridge case, together with the primer (fig.
76). The charge consists of propellant that is loose in a cartridge case,
which is closed by a plastic or asphalt composition plug.
d. Separate-Loading Charges.

(1) Cartridge bags. Cartridge bags form a suitable and convenient
means of containing the propellant in separate-loading ammu-
pition. Acrylic cotton cloth is used as material for cartridge
bags. Silk was formerly used.

(2) Multisection charges. Multisection charges permit the guncrew to
vary the size of the propelling charge and facilitate handling
the larger and heavier charges. Multisection charges are sub-
divided into “base and increment” and “unequal section”
types. '

(2) Base and increment. This type of propelling charge (figs. 76
and 85) consists of a base section or charge and one or more
increments. The increments may be of equal or unequal
weight. . Whereas the base section is always fired, the incre-
ments may or may not be fired. With some types, one igniter
pad is attached to the base end of the base section only, while

_078. Fuzes

a. General.  An artillery fuze is a mechanical device used with a pro-

_Jcctlle to cause it to function at the time and under the circumstances :

‘desired. SR

b, C‘lassy'ication. '

(1) Artillery-fuzes are classified according to their position on the
projectile as base-detonating (BD) (fig. 86), point-initiating
base-detonating {P1BD) (fig. 87), and point-detonating (PD).
Base-detonating fuzes are used with some types of armar-pierc-
ing projectiles and a few types of high-explosive projectiles,
Artillery fuzes are classified according to their method of func-
tioning as #mpact, time, or proximify, or a combination of these.
Impact fuzes are classified, accordihg to type of action, as

superquick, delay, or nondelay. 'The nondelay type, which actually |

has a measurable, but very slight delay, is used as a base fuze o

and represents the fastest action possible for the inertia-type 1

' ]

N _
 CHARGE, PROPELLING, M4A1 (WHITE BAG)

. e
‘ ' HARGE PROPELLING, M3 (GREEN BAG)

CHARGE‘PROPELUNG MI3 . RAPD 22784

Figure 85. Separate-loading propelling charges.
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Figure 86. Base-defonating (BD ) fuze MIIAL

fuze. On delay fuzes, the time of delay is usually 0.05 or 0.025
second, which refers to the delay action at the instant of im-
pact, whereas on time fuzes, the “time” refers to the length of
time from the instant of firing of the weapon to the instant of
functioning of the fuze. There are two types of time fuzes. .
One type makes use of compressed black powder rings that
burn for a predetermined length of time and then initiates the
high-explosive element of the fuze. The other type incorpo-
rates a clocklike mechanism that, through a gear train and es-
capement, trips a firing pin at a predetermined time, thus
“causing the fuze to function,
(2) Selective-type fuzes have time action or more than one type of
. action, for example, superquick ‘and delay (SQ-DEL) and
mechanical time and superquick (MTSQ) (fig. 88). Such
fuzes can be adjusted in the ficld for the type of action desired. . Figure87. Point-initiating base-detonating (PIBD ) ficze MOGAL, for 57-mm rifle shetl.
Time fuzes can be set (“cut”) to function at any desired time
of flight after firing (up to the limit of the graduated time scale)
by turning a time ring on which the scale is engraved. All
MT fuzes should be set in the direction of increasing time of
flight, i. e., the setting indicating line should in all cases travel
from the minimum reading on the scale toward the maximum
reading.

(3) The “proximity fuze” (VT) is essentially a combination trans-
mitter and receiver. A short time after the projectile leaves the
muzzle of the weapon, the fuze becomes armed and begins
sending out continuous waves. As the projectile approaches'dn
object, the waves are reflected back to the fuze and picked up
by a receiving unit in the fuze. The interaction of the out-
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going and incoming waves results in beats. When the beats
reach a predetermined intensity an electronic switch is tripped
and an electric charge is permitted to flow through an electric
firing squib. VT fuzes can be used only in deep cavity shell
without the supplementary bursting charge; when “standard

contour” fuzes (PD, MTSQ, TSQ, and CP) are used in deep i

cavity shell, the supplementary bursting charge must be used
(fig. 89). Newer-type proximity fuzes are designed for
“bracket arming” for antiaircraft artillery use and “adjustable
delay arming” for field artillery use.  Fuze, VT, M515 (fig. 90)
is of the “bracket arming” type. This fuze has a time ring that
must be set to the predicted tinie-to-target. When fired, the
VT element of the fuze becomes armed at a short time pretar-
get and functions on proximity approach to the target. In the
event the fuze does not come within the influence range of a
suitable target, the fuze will cause self-destruction of the shell at
a time slightly greater than the set time. The fuze also con-
tains an impact element that will function the shell if impact
with a resistant ohject occurs at any time after arming of the
impact element, but before arming and functioning of the fuze

“adjustable delay arming” type. This fuze has a graduated
time scale that must be set to correspond with the predicted
time-to-target. The fuze becomes armed a short time pretar-

" get and functions the shell on proximity approach to the target.
This fuze also contains a superquick impact element that will
detonate, on impact, any shell that fails to function normally
on proximity approach to the target.

{4} The long-point-type mechanical time fuze, which is used with
120-min shell, is shown in figure 91.

(3} The concrete-piercing fuze (fig. 92) is a special point-detonating
impact type used against highly resistant targets.

(6) Many point fuzes are interchangeable because of the “standard
contour” and equal weights, hence a variety of uses may be ob-
tained from any one of several types of projectile.  See TM
9--1901 for fuze interchangeability chart. '

c. Safety Features.

{1) Artillery fuzes contain safety devmes that tend to prevent func-
tioning until after the fuze has been subjected to centrifugal
and setback forces, which take place after the round is fired.

(2) Certain fuzes are said to be “boresafe.” A boresafe (detonator-
safe) fuze'is one in which the path of the gxplosive train is in-
terrupted so that, while the projectile is still in the bore of the
gun, premature explosion of the shell is prevented if any of the
more sensitive elements, primer, detonator, or both, should

by the proximity element. Fuze, VT, M514 (fig. 90) is of the

M4BA3 5Q AND 0 05- SEC.
: DELAY lMPACT }

M501AT MECHANICAL TIME:
"AND SUPERQUICK (MTSQ)

' M500A1 MECHANICAL TIME."

M4BA3 FUZE.

3.74 iN
MAX

LMEGIA T FUZE:

ANG SUPERQLHC!( iM’l’SQ) :
“BA PD 212!83

Figure §8. Pozn!»detonatmg impact superquick and delay (PD-5Q DEL ) and point-detonating
mechantcal-time and superquick ( MTSE) } fuzes.




Figure 89. Poini-detonating impact superquick and delay { PDfSQ' DEL) and poini-detonating
© proximity (V1) fuzes. ’

function; Interruption is most generally obtained by out-of-
line components or interrupter blocks or slides.

(3) ‘Certain internal parts of an impact fuze are in “unarmed” posi-
tions prior t8 firing. Upon firing and while the projectile is
being rotated and accelerated, centrifugal and setback forces

FUZE, VT, MS14

Figure 90.  Bracket arming and adjustable delay arming ( VT ) fuzes.




Figure 91.  Poinl-detonating mechanical-time fuze for separated ammunition.

AE P
348 IN RA PD 104830ﬁ

Figure 92, Concrebe-prercing fuze and booster.

act upon those parts.  As the projectile leaves the muzzle of the
weapon, acceleration ceases and hence setback ceases. The
combination of centrifugal force and setback in the bore of the
weapon together with cessation of setback after the projectile
has left the bore of the weapon arms the fuze. The time train
of time fuzes is initiated at the instant of firing by setback. To
prevent accidental arming in handling and shipping, safety de-
vices such as a safety wire or cotter pin are used. Such safety
devices must be removed before firing.

(4) Arming of VT fuzes is delayed by a series of internal safety de-
vices. The fuze becomes automatically armed a specified
length of time after the projectile is fired.

-79. Primers

a. General. A primer is the component used to initiate the low- or
high-explosive train.  Artillery primers consist essentially of a small

quantity of sensitive explosive and a charge of black powder or propel-

lant in the case of mortar ammunition encased in a metal tube, In
fixed, semifixed, and separated ammunition, the primer is fitted to the
head of the cartridge case at time of manufaciure. In separate-loading

- ammunition, the primer is inserted by hand into the breechblock of the

weapon. ‘ ) o}

b. Types. Based on the method of firing, artillery primers are classi-
fied as electric, percussion, combination percussion-electric, and ignition.

¢. Electric.  This type of primer is the very small type such as used in
20-mm cartridges. It is fired by the heat generated when an electric
current passes through a resistance wire or conductive primer mixture
embedded in a primer composition, The electric primer is distinguished
by black insulation that surrounds it in the head of the cartridge case.
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Figure 95. Combination electric and percussien primer M 15 mod 1—for separate-loading rounds.

d. Percussion. 'This type of primer, fired by a blow of the firing pin, is
generally used in fixed, semifixed, and separated artillery ammunition
(fig. 93). The primers used in cartridge cases contain sufficient black
powder to properly ignite the propellant in the cartridge case. Those
‘used with separate-loading propelling charges contain only enough black
powder to ignite the black powder igniter charge attached to the pro-
.pelling charge. The percussion primer used in separate-loading rounds
is shown in figure 94, : .

e Combination Electric and Percusston.  This type of primer (fig. 95) is
fired either electrically or by the blow of a firing pin. © This primer is
.used with separate-loading rounds. _
 f lgnition. 'The ignition primer, although somewhat similar to the
percussion type, differs in that it contains an inert cap with a hole in it
instead of a live percussion cap. It is intended for use in the 75-mm
target practice round that is used in the 75-mm subcaliber gun M25,
which is used as subcaliber equipment in the 155-mm gun M2. For this
purpose, a service primer is fired in the 155-mm gun M2. The flame
from this service primer passes through the hole in the inert cap of the
ignition primer, thus igniting the black powder charge of the ignition
_ primer. ’




80. Boosters

"The term “booster” is applied to the explosive element in the bursting-
charge explosive train that detonates the main charge, Some boosters
contain mechanical centrifugally actuated safety devices to prevent pre-
mature detonation of the main charge. The booster charge on some
mortar fuzes is incorporated within (integral with) the fuze itself. The
booster used with fuzes for some shell are contained.in a thin metal or

plastic casing that is screwed to, and handled as a unit with, the fuze
(fig. 88).

81. Burster Charge

An auxiliary high-explosive element in certain types of chemical shell
(fig. 82), which ruptures the shell and disperses the chemical agent, is
called a burster charge. Tt consists of a high-explosive charge, a con-
tainer for the charge, and a metal head. The burster charge is contained
in 2 burster casing in the shell. It may be used in conjunction with a
“burster initiator” (75-, 76-, and 90-mm chemical shell).

82. Practice Ammuniiion

a. General. - Target-practice (TP) rounds (fig. 96) of all types, fixed,
semifixed, separated, and separate-loading, are used for training in
marksmanship. The rounds have the same weight and contour as the
 service rounds they simulate.  Moreover, since target-practice ammuni-
tion is actually fired at a practice target, the rounds have the same pro-
pelling charges as in the service rounds they simulate. ~ Because target-
practice ammunition has a live propelling charge and because it is used
with the same efforts to achieve accuracy as with service aminunition, it

must be handled with the same care and precautions. Thus, where in-

dicated by firing table titles, the same fiting data are used for firing prac-
tice rounds as are used in firing their service counterparts. Some target-
practice projectiles are cast-iron while others are service projectiles loaded
with sand or other inert material, Some target-practice projectiles con-
tain a black powder spotting charge that emits a smoke puff to simulate
functioning and to assist in spotting. Target-practice shell for mortar
contain a black powder charge, propellant, ignition cartridge, and per-
cussion primer. However, training shell for mortars have an inert body

]

o e L]
(MARKING IN WHITE).
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Figure $6.  Targel-practice shell jor 90-mm guns MI,.M?2, and M3 series, and T8 with dunnny
D

SJize M73 or M44A2, or inert fuze of the M5 series.
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-and no propellant as such, béing propelled only by an ignition cartridge

BLUE (MARKING N WHITE)
PROPELLANT INCREMEMNTS

PRACTICE SHELL

YELLOW

5 IGNITION CARTRIDGE.
ERCUSSION : :
PRIMER.

Figure 97, . Typical mortar practice and tratning shell.

fig. 97} .
( % Idzntgﬁmtion. For identification purposes, practice projccti.les are
painted blue with marking in white (table I). The bll%e color sx_gmﬁcs
that the round, of which the projectile is a component, is for use in tar-
get-practice firing and includes a propelling charge and any other prescribed

explosive. ‘
Cauntion: Some older fixed or semifixed practice rounds may be en-

countered in which the projectiles were inadvertently patinteclc}?lgc,:’k be-
cause they are inert, even though the cartridge case Cf)n_tamed ll‘VC pro-
pellant (explosive). In handling any round in which the projectile is
painted black (w/or w/o the marking of the word INEI'{T), the complete
identifying marking of the round should be noted, an.d it should be noted
whether or not any of the components contain explosive.
For identification marking of inert ammunition, see paragraph lpb. _

¢. Simulators. Several types of simulators are used in connection with
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Figure 98.  Dummy ammunition.

artillery training. They are considered pyrotechnic items as they con-
_ tain pyrotechnic compositions (see TM 9-1981). b
(1) The smoke puff charge (fig. 154) is used with a smoke percus-

FUZE DUMMY M44A2 FORE .?UZ§ DUMMY MSQ FOKR

: Y M7 FGR
UZE(Z%%WDUMMY £ 90-MM DRILL AND |
PROJECTILES st PRACTICE ROUNDS.." -

p@gf%%g [ROUNDS-

CGOEM RIL AND: L

- DUMMY TIME: FUZES ==

B

FUZE’:’ DUMMY 0O
“SUBCALIBER GUN ROUND, ?5‘
* U URIFLE DRILL ROL}ND AND
S0 MM PRACT C UN

UZE, IDURMY, (A58, FOR 75-MM, *
Euze B8 108 ?\AM DRILL ROUNDS -
TAKD 50.1am PRACTICE ROUNDS ™+«

UZE DUMM‘(

& ‘ .
FUZE, DUMMY, MS0, o 37M bk ACTECE AN ORELL RQUN})S

PRAGTICE AND DR%LL ROUNDS

Figure 99. . 'Dummyﬁizé&
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sion cap and is fired in a smoke puff discharger. The smoke
puff simulates the appearance of the burst of an artillery shell.

(2) The gunflash simulator (fig. 153) simulates the flash and noise

' accompanying the firing of an artillery weapon.

(3) The shell burst simulator (fig. 156) simulates battle noises and
effects such as whistle, flash, and report.

(4) The firccracker is a small paper cylinder filled with an explosive
composition, It has a black powder cord-type fuse that may
be lit with an ordinary match. It may be used tosimulate the
noise of artillery fire. '

(5) Blank ammunition (par. 85) may be used for limited artillery

_ practice. .

d. Field Artillery Trainer. This trainer, which is used in prehmmary ar-
tillery training, is a compressed air unit consisting of a miniature ‘gun”
mounted on a miniature carriage. Four units are mounted on a “firing”
platform to make up a field artillery training battery. The “ammuni-
tion” for this trainer consists of a l-inch commercial steel ball (the
simulated projectile) weighing about 2% ounces and a selection of air
pressures (the simulated adjustable (semifixed) propelling charge) up to
80 pounds per square inch. The maximum range is 85 yards at 800-mil
(45°) elevation,

83. Dummy Ammunition

Dummy rounds, dummy projectiles, and dummy propelling charges
are used for training in loading and unloading ammunition into a
weapon.  They consist of completely inert replicas of service rounds of
ammunition or components. Fixed and semifixed rounds of this type are
designated “dummy cartridges,” while separate-loading rounds of this
type are designated “dummy projectiles” and “dummy propelling car-
tridges.”  Representative ammunition of this type is shown in figure 98.
Fuzes used in ammunition of this type are shown in figure 99. As this
type ammunition is completely inert, no special safety precautions such
as those required for “service” and “practice” ammunition are necessary.
In accordance with painting and marking requirements (table [}, metal
components of dummy ammunition (except bronze dummy rounds) are
painted black with marking in white. Dummy propelling charges are
filled with-wood grains simulating “live” propellant grains, and the color
of the cloth in dummy propelling charge bags sirnulates that used in
“live” propelling charge. bags.

84. Subcaliber Ammunition

a. General. . Subealiber ammunition is ammunition used in subcaliber
equipment (subcaliber gun, howitzer, or mortar) to simulate service-
weapon target practice. The subcaliber equipment is of smaller caliber
than that of the service weapon with which it is used and is arranged for
attachment to the service weapon as an “interior” (w/in bore) mount in

1A&

:some calibers of weapons or as an “exterior
calibers of weapons. - The use of subcaliber ammunition, being of low

g
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Figure 100. - Targel-practice shell for 37-mm subcaliber gun.
3}

mount on certain other

cost as compared with the cost of the ammunition it simulates, makes
possible economies in training gun crews, avoids wear and tear on service

‘weapons incident to regular target practice (par. 82), and permits train-

ing in locations where range limitations exist.

b. Types. Subcaliber CqUIPant for small-caliber service weapons gen—
erally uses small arms service -cartridges. Suboahber equ1pmentr_for
medium- and some large-caliber service weapons uses 37-mm shell con-
taiping a charge of black powder instead of high explosive - Subcaliber
‘equipment for 155-mm guns uses certain 75-mm service or target prac-

“tice-shell in 75-mm subcaliber guns. - Subcaliber equipment for larger

weapons consists of a 75-mm howitzer adapted as a subcaliber weapon
and uses certain 75-mm ammunition. Special subcaliber equipment is
des1gned for 4.2-inch mortars. Representative type of subcahber ammu—
nition is shown in figure 100.

Note. The same precautions will be observed in firing subcaliber ammunition as in

firing service and practice ammunition.

'85. Blank Ammunition

a. General. Blank ammunition is used in certain artillery weapons for
a limited type of artillery firing practice, for maneuvers, for. firing the
morning and evening “gun,” and for saluting. A representative type of
blank ammunition is shown in figure 101.

b. Compleis Round. A complete round of blank ammunition consists of
a cartridge case, primier, charge of black powder, and a closing cup
scaled in the mouth of the case. The primer is fitted to the cartridge
case as in fixed or semifixed rounds of service ammunition. The black
powder charge ranges in weight from 0.87 to 2.0 pounds depeoding upon
its caliber and type. The blank cartridge contains no prolect-lle. _

¢. Charge. 'The black powder charge for blank rounds consists of loose
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Blank ammunition for 75-mm guns and howiizers.

Figure 101.

potassium- or sodium nitrate-type black powder in sewed cotton cloth
bags. '

86. Propellant Temperature Indicators

Propellant. temperature indicators (fig. 102), used in antiaircraft bat-
teries, enable taking the propellant temperatures for ammunition either
at battery or in storage at ammunition supply point (ASP). " They con-
sist of a thermometer stuck into the propelling charge in a service car-
tridge case that, in turn, is packed in a fiber container. The thermom-
eter can be read through plastic lenses placed in the head of the
assembly. The assembly is then placed with an ammunition lot so that
the temperature may be noted. Since firing tables are based on the
temperature of the propellant at 70° F. at the time of firing, any devi-
ation from this temperature has to be considered in making firing data
corrections.- '

87. Care and Precautions in Handling

a. General. Reference is made to precautions in paragraph 12 for their
general applicability to the various phases of “handling” explosives and
ammunition (see also TM 9-1903).

b. Projectiles.  Projectiles will be inspected at appropriate times par-
ticularly under conditions of abnormally high’temperature and moisture,
as they contain high explosives which are subject to exudation, gases that
may result in injury to personnel if allowed to leak, or illuminants that are
particularly hygroscopic and subject to deterioration if allowed to come
in contact with moisture.

¢. Propelling Charges.  Propelling charges of all types will be protected
from moisture as they are composed of propellant that is hygroscopic.

Figure I02. Propellan.t temperature indicator with thermometer..

The cloth, cotton or silk, in which separate-loading. propell.ing charges
are contained will be examined at appropriate periods for discoloration,
as these might indicate deterioration of the pr_opellant: '

d. Cartridge Case. Cartridge cases, which contain the propelling
charge in fixed, semifixed, and separated ammunition, are compos_ed of.
ightweight brass or steel that is easily dent.cd, hence packages .(mner‘
containers) and packings (shipping boxes) will be observed for evidence
of damage that might indicate corroded, deformed, or rupture.d cases.
Such cases, if used, might put a weapon out of action for a considerable
period of time. ' ' 7 .

¢ Fuzes and Primers.  Fuzes will be handled carefully, as they contain
amounts, even though small, of sensitive high explosive such as mercury
fulminatc, lead azide, or lead styphnate. .

Cantion: No attempt will be made to disassemble any fuze at any time

~without specific instructions from the Chief of Ordnance.

Primers contain black powder that is particularly hygroscopic, henc.e any
evidence of corrosion should be noted. In general, fuzes and primers
should be kept in hermetically sealed containers.
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88. Precavutions in Firing

a. Reference is made to TM 9-1903 and AR 385-63 for general pre-
cautions and regulations in firing ammunition.

6. Ammunition will be inspected to see that it is clean, free of grease,
and free of serious dents, bruises, or corrosion.« :

¢. Semifixed propelling charges such as howitzer or mortar increments
become exposed briefly to the atmosphere and weather during prepara-
tion for firing. These should therefore be inspected for cleanliness or
damage and protected from moisture.

d. The U-shaped packing stop, which engages the fuze wrench slots for
the purpose of holding the round (fixed or semifixed) in place in its con-
tainer, must be removed and discarded before any attempt is made to
load the round into a weapon.

e. Ammunition with serious dents, burs, or other deformities will not
be used. If such ammunition is fired, a serious blowback or malfunction
might result.

J. Separately issued fuzes, such as those issued to be fitted in the field |

to 90-mm and 120-mm projectiles or to separate-loading projectiles,
should not be removed from their hermetically sealed containers until
Jjust prior to use. When screwing a fuze into the projectile, it should be
tightened with the appropriate fuze wrench and set (cut), when required,
with the appropriate fuze setter. Some fuze-projectile assemblies requm:
staking to prevent disassembly during fuze setting operations.

g Complete rounds, particularly rounds with fuzes, will be handled
with care at all times. Explosive elements in fuzes and primers are par-
ticularly sensitive to shock and high temperature.

. The safety wire will be withdrawn from the fuze just before firing
and at no other time. Be certain the bore-riding pin is in place in the
fuze at the time of dropping a $hell into a mortar.

t. When loading mortars, the round is inserted into the muzzle of

* mortar, cartridge end first.  When the shell is released to slide down the

barrel, the hands must be instantly removed from in front of the muzzle.

- All rounds ernploylng a cartridge cas¢ with base-affixed primer must
be handled with the base up to prevent the accidental detonation of the
highly sensitive primer.

k. Do not break the moisture-resistant seal on the fiber container until
amrunition is to be used.: :

{. Duds will not be handled or moved. Because their fuzes are
armed, they will be destroyed in place as described in TM 9-1903.

m. Particular precautions must be taken with cartridges containing
eleciric primers, such as in 20-mm__ammunition, as described in (1)
through (5) below.

(1) Live rounds should not be in gun chamber when electnc leads
are exposed.
(2) Precaution must be taken where any conditions exist, such as

wearing of wool, synthetic fibers, or fur clothing, that may de-
150 ‘
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Figure 103. Types of fiber container.
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velop static charges or where individuals have reported static ‘ & |
charges.

(3) Armorers handling belted ammunition should not wear rubber
soled shoes. Conductive or leather soled shoes should he worn,

(4) The quick movement of belted rounds across nonconductive sur-
faces should be avoided as such action may develop a static
charge,

(5) Aircraft should  be gmundcd during ammunition loading
operafions.

9, Packing and Marking

Fixed, semifixed, and separated artillery ammunition items are packed
in moisture-resistant fiber containers in wooden boxes or placed in metal |
ontainers (figs. 103 and 104). Crates may be used for additional pro-, . K
Hection for certain propellent containers (metal containers for propelling b .
harges), projectiles having windshields, and dummy projectiles. Fuzes
nd primers are packed in hermetically sealed cans, similar to that
hown in figure 105, in a weoden box. Representative wooden boxes
are shown in figures 106 and 107. Separate-loading projectiles are
shipped boxed, crated, uncrated, or palletized. 1f shipped uncrated, a
rommet is around the rotating band and an eyebolt-lifting plug is in the
hreaded fuze hole. Palletized shell are shown in figure 108, Airtight
steel propellent containers, formerly known as cartridge-storage cases (fig.
'109), are used to pack separate-loading propelling charges; in packings
f recent design, one primer is packed in the propellent container with
each charge. Exccpt training ammunition, which may be requisitioned
by components, mortar ammunition in the smaller calibers is packed as
complete rounds. Each round is packed in an individual fiber con-
tainer in metal container or wooden packing box. Representative mark- g
ngs on ammunition items are shown in illustrations of various types and

Metal containers for 8] -mm mortar shell.

Figure 104.

Figure 105, Metal containers for primers.
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- described in paragraph 11. Representative markings on packing boxes
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Figure 108, Palles for separate-loading shell,”

for shipment are shown in figures 106 and 107.

Section IV. BOMBS A iR
90. General TR
@ A bomb is a type of ammunition designed to be droppéd from an

Figure 109.  Metal container for propelling charge.
aircraft in flight to inflict damage or to serve a special purpose such as '
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target identification or provision of a light source for photography. A 4

bomb consists essentially of a metal container filled with the active
charge, a device for stabilizing its flight, a mechanism for exploding the
bomb, and safety devices. The metal container, called the bomb body,
is usually streamlined with a rounded (ogival} nose and a tapered tail.
The stabilizing device (fin) (par. 95) is attached to the tail end of the

body and generally consists of sheet metal fin assembly or a parachute 3

unit. The mechanism for exploding the charge is called a fuze and is
generally placed in the nose or in the tail of the body, or both, Two or
more fuzes may be used in the same bomb for different effects or to in-

- sure reliability of functioning. Safety devices are usually built into the
fuze and are held in place during storage and shipment by seal wires or
cotter pins. When the bomb is prepared for use, the seal wire and cot-
ter pins are replaced by an arming wire, which is not removed until the
bomb is dropped.

b. For reasons of safety, the components of a bomb are usually stored
and shipped separately and must be assembled prior to use. The com-
ponents of bombs (figs. 110 and 111) differ (depending on the particular
type and model), but in general, they consist of: unfuzed bomb body
containing the charge; fuze or fuzes; fin assembly (assembled to small
bombs as shipped); and arming wire assembly.

¢. Bombs are installed in airplanes by means of suspension lugs on the
side of the body or suspension bands with lugs, arranged for horizontal
suspension of the bomb. " Some bombs are carried in a rack in the homb
bay of a bombing plane as shown in figure 112.  Bombs are also carried
on external bomb racks. A cluster of several bombs may be suspended
in the carrying station, which may also be used for suspension of a single
bomb of larger size (par. 96). The cluster is arranged for dropping as a
unit {par. 96). ' '

d. The functioning of bombs depends primarily upon the action of the
fuze (par. 93), which may be instantancous, delay, time, or proximity.
The terms “instantancous” and “delay” refer to the action at the instant
of fuze impact.  “Time” refers to the time from the release of the bomb
to the instant of functioning of the fuze. “Proximity” refers to the char-
acteristics of functioning on approach to, but at some distance from, a
target. :

e. Bomb fuzes, after being fitted to hombs, are prevented from arming
and consequently from functioning during handling by means of an arm-
ing wire (par. 94), which is normally. withdrawn from the fuze by the
bomb’s release from the bombing plane. When it is necessary to remove
the arming wire to unfuze a bomb, instructions attached to the fuze
should be carefully followed. Provision is made for releasing the bomb
“safe” from the bombing plane when it is desired that the bomb land
without functioning. In this case the arming wire is released with the
bomb so that the arming wire is not withdrawn from the fuze, that is,
the fuze does not become armed.

SAFETY cups_/j

-

TAIL FUZE

FIN LOCK NUT

RAPD 150438

BOMB BODY

Components of bombs.

Figure 110.




RAPD 1082468

Componenis of bombs as received.

Vigure 111.

A-NOSE FUZE : F-ADAPTER BOOSTIR

B-NOSE SEALER (INERT) T GeF LOCK NUT

C-FUZE SEAT LINER H-TANL FUZE

D-BURSTING CHARGE JoFIN ASSEMBLY

E-ARMING WIRE I-TAIL SEALER (INERT} RAPD 1082454

Figure 112, The complete round in bomb bay.

91. Classification

Bombs are classified according to filler as explosive, chemical, incendi-
- ary, pyrotechnic, or inert. They are classified as to use as armor-pierc-
ing (AP), demolition, general-purpose (GP), light case (L.C), fragmentation,
depth, semiarmor-piercing (SAP), gas, smoke, incendiary, photoflash, tar-
“get identification (TT), leaflet, practice, and dummy. Leaflet bombs are




light metal cases that may be filled with literature for release over a specific
territory. Practice bombs are usually inert-loaded except for a spotting
charge of black powder or smoke mixture. A sound device may also be
used for spotting. Dummy bombs are completely inert and are used for
training in loading a bombing plane.

Note. Incendiary and chemieal bombs are the responsibility of the Chemical Corps
and arc described in TM 3--400.

92. Types

a. High Explesive. High-explosive bombs are intended for the destruc-
tion of enemy buildings, bridges, military installations, and the like.
The destructive effect is produced by detonation (blast effect), by projec-
tion of fragments of the case (fragmentation), and by displacement of
earth and structures (mining). An explosive train of bombs is shown in
figure 113.

(1) General-purpose (GP) and demolition. General-purpose (fig. 114)
and demolition bombs are used for the majority of bombing
situations and can produce blast, fragmentation, or mining ef-
fect. The various models range in size from 100 to 12,000
pounds. The explosive charge averages 50 percent of the total
weight. The bombs are usually loaded with tritonal but may
be loaded with TNT, amatol, or COMP B. The bomb body is
cylindrical, has an ogival nose, and tapers conically to the base.
The bombs are finstabilized but the fin assembly of some sizes
of bombs may be replaced by an antiricochet device (par. 95¢)
for low-altitude bombing. Bombs of the 2,000-pound size or
smaller are adapted for both nose and tail fuzes. Both fuzes
are generally used, as the secondary fuze is used as insurance
against malfunction. The 12,000-pound bombs do not use a-
nose fuze, but are provided with three identical tail fuzes.

(2) Light case (LC). Light case bombs (fig. 115) and some demoli-
tion bombs are designed to carry a heavy charge to produce a
maximum blast effect. . The explosive charge is 70 percent or
more of the total weight. The total weight is approximately
4,000 and 10,000 pounds. The bonib is similar in shape to the
GP 50 percent explosive-loaded demolition types but the case is
lighter and thinner. This type of bomb cannot be used for
penetration and must be used with VT, instantaneous and non-
delay fuzes to provide aboveground burst. In other respects,
LC bombs are similar to the GP bombs.

(3) Armor-piercing (AP). Armor-piercing bombs (fig. 116) are used
to pierce highly resistant targets, such as concrete bombproof
_construction. and the heavy deck armor of battleships. The
various models range in size from 1,000 to 1,600 pounds. The
case of the AP is very thick, especially at the nose. The per-
centage of explosive is approximately 15 percent of the total

Figure 113, Explosive train.

163




== =—3

Figure 116, Avmor-piercing bomb — section.

;:Zlggit.. This. type .O.f bomb is loaded with explosive D, which
Omu cnfnt'ly insensitive to withstand the force of impa(;t with-
exploding. The bomb is adapted for a tail fuze only

which is of the dela .
y type to t :
get before detonation, P permit deep penetration of the tar-

4 . S
(4) Semi-armor-piercing (SAP). Semi-armor-piercing bombs (fig. 117)

N . .
arr;l usaccil against reinforced concrete construction and lightl
ored shipping. The various models range in size from 503

HYDROSTATIC TAIL FUZE o
. RAPD 1169124

Figure 118. ' Depth bomb—section.

to 2,000 pounds. The case of SAP bombs is intermediate in
thickness between that of AP and GP bombs. The percentage
of explosive is approximately 30 percent of the total weight.
This type of bomb is loaded with picratol. A delay tail fuze is
used with this type of bomb.  Although some of these bombs
are adapted for a nose fuze, it is rarely used. The fuze hole is
ordinarily closed by an armor-piercing plug.

(5) Depth. The depth bamb (fig. 118) is a light case type of boimb

designed primarily for use against submarines. It averages 70
percent explosive.and is loaded with HBX, HBX-1, or TNT.
The case, is cylindrical and has a flat nose to reduce or prevent
ricochet when dropped from planes flying at low altitudes.
The depth bomb is fuzed with a hydrostatic tail fuze that func-
tions at a predetermined depth. A nose fuze that {unctions
with instantaneous action on impact may be used to produce a
surface burst, when the bomb is used against a surface target.

(6) Fragmeniation.

(@) General. Fragmentation bombs (fig. 119) are designed for
165




high-velocity projection of fragments of a square steel bar
that is wound helically around the bomb. They are effective
against personnel and light materiel. The bombs are usually
loaded with COMP B or TNT and the explosive charge
averages 14 percent of the total weight. Fragmentation
bombs range in size from 4 to 260 pounds. All small and
medjum sizes may be assembled in clusters by use of cluster
adapters (par. 96). The cluster is dropped from the airplane
as a unit. Withdrawal of the arming wire when the cluster
is dropped acts to release the bombs from the cluster. This
action is accomplished either by mechanical means directly
or by arming a mechanical time fuze that opens the cluster

after an interval.
(b) Fin-stabilized. This type of fragmentation bomb is stabilized

by fins. This type is fitted with arming-vane type fuzes that
function instantaneously on impact. Proximity nose fuzes
may also be used to produce air burst. Bombs of the 220-
pound size or larger are adapted for both nose and tail fuzes.
The smaller bombs use a nose fuze only.

(¢) Parachute-stabifized. 'This type of fragmentation bomb is fitted
with a parachute unit to stabilize the bomb and retard its
fall. It is used for low-altitude bombing, and the time in-
terval between release of the bomb and its functioning on
impact permits the airplane to clear the danger area. The
parachute-fragmentation bomb uses an arming-pin type of
nose fuze. The fuze has a delay in arming after the arming
wire is withdrawn by the opening of the parachute but func-
“tions instantaneously on impact.

(d) “Buiterfly wing”-stabilized. This type is the 4-pound “butter-
fly” bomb (fig. 120), which is a cylindrical bomb used only
in clusters. Metal “butterfly wings,” which encase the body,
are opened by spring action when the bomb is released from
the cluster. The wings are forced to the top of a cable ex-
tension and caused to rotate by the airstreamn.  The wings
retard the fall of the bomb and, by turning the cable, with-
draw the fuze arming stem, thus arming the fuze. The fuze
is located transversely in the side of the cylindrical body.

The action of the fuze may be air-burst, instantancous on
impact, delay after impact, or antidisturbance. '

b. Pyrotechnic. Photoflash and target identification bombs contain
pyrotechnic material but are classified as bombs because of their'simi-
larity to bombs in body, fuzing, and method of suspension. Photoflash
bombs also have an explosive effect but this is only incidental to their

Figure 119, Fragmentation bombs, 20 and 23 pounds—section,

purpose.
(1) Photoflash. Photoflash bombs (fig. 121) are thin-cased bombs
designed to burst in the air to produce a light of high intensity

- s
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“Butterfly bomb®" ( fragmentation bomb, 4-1b. ).
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Figure 122, Target-identification bomb—section.

and short duration for night photography. The bombs contain
a charge of photagraphic flash powder or of metal-alloy dust
representing approximately 45 or 75 percent, respectively, of
the total weight. The metal-dust type of bomb produces
greater candlepower and is more resistant to detonation by bul-
let or flak penetration. Photoflash bombs are equipped with
mechanical time nose fuzes of either the arming-pin or arming-
vane type to produce air burst. The bombs are fin-stabilized
and may also be equipped with a trail plate or trail angles o
alter the trajectory or angle of trail.

(2) Target identification (TI). There are two types of T1 bombs, both
of which are fin-stabilized and provided with mechanical-time
nose fuzes to produce air burst. '

(@) The ground-marker type (fig. 122) contains pyrotechnic can-
dles and is used to locate, illuminate, and mark targets at
night. The bomb functions in the air, the candles being ig-
nited and ejected from the bomb tail. The candles fall to
the ground and continue to burn for their prescribed time.
The several models of these bombs differ only in the color
and function (delay time, burning time, nonexploding, or ex-
ploding) of the pyrotechnic candles.

(b) The red smoke type is used to indicate a bomb release point

~ when ground targets are not discernible. The body contains
" iron oxide (hematite) filler and a burster. The bomb func-

<
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" Figure 123, Leaflet bombs, 100 and 500 pounds—open.

tions in the air, the burster rupturing the case and expelling

the filler to produce a persistent cloud of red smoke.
¢. Leaflet. Leaflet bombs (fig. 123) are used to distribute literature
from aircraft. The bombs are similar to 100- and 500-pound aimable-
type cluster adapters (par. 96). The bombs are issued empty. The
bomb~bady is packed with leaflets and fuzed with a mechanical-time
nose fuze to compose the complete round. The fuze is set to open the

body in the air at an altitude to accomplish the most effective dispersion
of the leaflets.

d. Practice and Practice Target.

(1) Practice bombs {fig. 124) are used for target practice and are
available in sizes from 23 to 250 pounds to simulate service
bombs. ~ Miniature practice bombs in 3- and 4.5-pound sizes

_are also provided. Most practice bombs have a spotting
charge and fuze, others are completely inert. Some may be
fitted with a parachute, in which case the parachute serves for
spotting purposes. Some models of practice bombs require
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Practice bombs—sections.

" Figure 124.
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b. Arming. Tuzes are so constructed that they cannot function while
they are unarmed. A fuzeis considered armed when the next normally
expected event will initiate functioning of the fuze; that event may be
impact (impact fuzes), time train running to completion (mechanical-
time fuzes), or approach to the target (VT fuzes). As shipped, the fuzes
are in a safe (unarmed) condition. In an unarmed fuze, the firing pin
is mechanically restrained from initiating the explosive train of the fuze.
In a “detonator-safe” fuze, the explosive train is interrupted, since the
Jetonator is held out of line with the firing pin and booster lead until the
fuze arms.

(1) Arming-vane type fuzes (fig. 123). When the arming wire is with-
drawn on release of the bomb, the vane rotates in the airstream.
The rotation is transmitted, generally through a reduction gear
train, to a shaft or threaded stem in the fuze. In VT fuzes, a
shaft turns a rotor, bringing the detonator into line and also
connecting it in the electrical firing circuit. Mechanical arm-
ing delay devices can also be attached to certain VT [uzes to
increase the arming delay. The device has its own vane and
reduction gears. The device prevents rotation of the fuze vane
until a preset amount of air travel has been accomplished. . In
other nose fuzes, the rotation unscrews an arming screw and re-
leases an arming stem, causing the detonator to move into line
in the detonator-safe type. Safety blocks are also ejected from
between the striker and the fuze body, thus freeing the firing
pin from restraint. In tail fuzes, the rotatioti Wihscrews an arm-
ing stem from an inertia-type firing pin or cocked (spring-
loaded) firing pin, thus releasing the firing pin to function at
preset time (mechanical-time fuzes) or on impact. A definite

~

- number of turns of the vane is required to arm each model of

fuze. The speed of rotation of the vane under like conditions

_depends on the angle of twist of the vane blades; hence differ-
ent vane models may be used with the same fuze model to pro-
duce the desired arming time. Anemometer wind vanes (w/cup-
shaped blades) are used to produce rotation of the vane in the
plane of the airstream. Such vanes are required for sidearm-
ing tail fuzes that are used on some bombs.

(2) Arming-pin-type fuzes (fig. 126). When the arming wire is with-
drawn on release of the bomb, the arming pin is gjected. The
gjection of the arming pin may arm the fuze directly.  Usually,
this ejection initiates a powder train or clockwork mechanism

" that arms the fuze after a predetermined time.
¢. Functional Types of Fuzes.

(1) Mechanical time. Nose and tail mechanical-time fuzes (fig. 127)
function to explode the bomb a certain number of seconds after
release. Armed fuzes will also function on impact. The fuze
contains an arming pin as.well as an arming vane. Ejection of
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(2) Impact.

RAPD 108237C

Figure 127.  Mechanical-time nose and tail fuzes.

the arming pin on withdrawal of the arming wire (which actu-
ally takes place about 0.2 second after release) initiates the ac-
tion of the mechanical-time (clockwork) mechanism. In
addition to mechanical arming actuated by the arming vane, a
“time arming” feature is incorporated in the time mechanism of
most models. Time arming means that the fuze is unarmed
(usually because the detonator is kept out of line) until the time
mechanism has run for a fixed time interval. The running
time of the mechanism is usually adjustable and can be set
when the complete round is asserbled or as long as the fuze is
accessible. A typical time range is 3 to 92 seconds. One type
of body fuze has a mechanical-time mechanism that is set at
manufacture to function with a delay time of 10, 20, 30, 40, 50,
or 60 minutes,
Nose and tail impact fuzes (fig. 128) begin their func-

tion when the bomb strikes a resistant material. Fuzes classed

instantaneous (nose) or nondelay (tail) act to explode the bomb
when the striker of the fuze hits the fargef or when the inertia
plunger strikes the fuze primer, respectively. The inherent de-
lay in functioning is about 0.0005 second for the instantaneous
and for the nondelay type. Impact fuzes classed as delay con-
tain an clement that delays the explosion of the bomb until a
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Figure 129, VT fuzes.

times (10 min. up to 144 hr.). Antidisturbance fuzes detonate
the bomb only if the fuze is disturbed after impact.

(3) Hydrostatic. Hydrostatic fuzes (fig- 118) act under the influence
of water pressure to explode a bomb at a predetermined depth
below the surface. They are used in depth bombs for antisub-
marine warfare. Iydrostatic fuzes are, usually tail fuzes of the
arming-vanc type. Before assembly to the bomb, they can be
set for depths of 25, 50, 75, 100, or 125 feet.

(4) Proximity (VT). Standard VT bomb fuzes (fig. 129) are self-
contained electronically operated fuzes that function as auto-
matic time fuzes, without setting or adjustment, to detonate
the bomb as it approaches the target. They produce air bursts
at heights between 20 and 195 fect over average land. A VT
fuze is a nose fuze with a vane that arms the fuze mechanically
and electrically and also drives an electric generator. The gen-
erator furnishes power to charge a firing capacitor and to op-

erate a radio trapsmitting and receiving unit. In fiight, the




Figure 130, Series of tail  fuzes.

. fuze broadcasts a continuous radio signal.  When this signal i
reflected from an object to the armed fuze, the reflected signal
interacts with the transmitted signal to produce heats. When
the beat reaches a predetermined intensity, it trips an electronic
switch that permits the firing capacitor to discharge through an
electric detonator, thus exploding the bomb, There are two
types of VT fuzes, the bar and the ring, which differ in be-
havior as well as appearance. Bar-type fuzes generally pro-
duce somewhat higher bursts than ring-type fuzes and are less
apt to show a variation in burst height as the bomb type is
varied, The har-type fuzes give higher burst heights for steep
angles of approach to the target where the ring-type fuzes pro-
duce higher burst heights for shallow angles of approach.

d. Differences Between Nose and Tail Fuzes. In addition to the general
methods by which nose and tail fuzes are held unarmed (5(1) above) and
the forces acting on the firing pin on impact (¢(2) above), there are other
dilferences between nose and tail fuzes, which are due to their relative
positions'on the bomb. The position of the vanes is reversed for the two
types; to adapt a nose fuze for use as a tail tuze, as has been done for some
mechanical-time fuzes, the pitch of the vane blades is reversed. Tail
fuzes are more protected than nose fuzes in that they are not subjected
to the striking force of the complete round on impact. For this reason,
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Figure 131, Conical fin assembly.




place by safety clips (Fahnestock). The swivel loop is attached to a
pawl on the shackle. Normally, the arming wire assembly is retained in
the aircraft when the round is dropped so that the wire is withdrawn
| from the fuze permitting the fuze to arm. When the bomb or cluster is
L dropped safe, the arming wire assembly is released at the same time and
T prevents the fuze from arming. The models of arming assemblies au-
thorized for different rounds differ in number of branches and in the
diameter and length of the branches.

95, Fins

 RAPD 1094556,

o] a. General. A fin assembly is usually used to stabilize a bomb or aim-

' able cluster in flight. Some other means of stabilization, such as a para-
chute unit, may be required by the tactical use of the bomb.

b. Fin Assemblies. Fin assemblies are made of sheet metal. The box-
type assembly consists of a fin sleeve that fits over the tail of the bomb
and is secured by a fin locknut and fin blades fabricated to the sleeve

; forming a square box-like assembly. Although more recent designs re-
quire the use of heavier gage steel to strengthen the assembly, box-type
fins are not strong enough for use on bombs dropped from high altitudes
or carried externally on high-speed aircraft. For this use, conical fin
assemblies (fig. 131) have been developed. The conical fin assembly
consists of an elongated fin cone (fin sleeve) and four streamlined blades
assembled perpendicularly to the cone. In some cases, a coupling tube
assembly and fin locknut is used to secure the assembly to the bomb. In
other cases, the fin assemblies are attached to the bomb by means of

HOOK AND CABLE TYPE

Figure I33. “Types of cluster adaplers.
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radial screws or by bolts,
fin assembly is packed a
The assembly is attache
assembhled,

¢. Other Means of Stabilization. TFor Tow-
are equipped with parachute units,
the fall of the bomb. The unit cons;

the parachute and its attachment. The cover is removed by withdrawal
of the arming wire or by means of a hangwire when the bomb is released.
Tail fuzes are generally not used in parachute bomhs. A modified (ane-
mometer vane) tail fuze and a fuze adapter are required for this use.
When an adapter and modified fuze are furnished with a parachute
unit, the complete kit is called an antiricochet device (fig. 132). The
means of stabilization used with the 4-pound “buiterfly” fragmentation

bomb (fig. 120) is the metal “butterfly wing” assembly described in para-
graph 924(6)(d).

96. Clusters and Adapters

a. General. A cluster consists of several bombs that are suspended and
released from a carrying station in the aircraft intended for one bomb.
The mechanical devices required to accomplish this suspension are called
adapters (fig. 133). Adapters are of three types: quick-opening (frame),
aimable, and hook and cable, )

b. Quick-Opening ( Frame) Adapters. 'This type consists of a frame to
which several bombs are attached by means of straps, thus forming an
assembly that may be suspended and released as a unit.
fastened with clamps that may be released when the armi
drawn or by the action of a time fuze to provide for delay
frame is also equipped with a fuze lock that prevents armi

fuzes until after the bombs are released from the cluster.

¢. Aimable Adapters. This type consists essentially of a streamlined
metal body to contain the clustered bombs,
means of stabilization, and a time fuze,
of the body to release the individual bom
desired. Some models of aimable ada
spoiler ring at the nose and a drag plate
sembly to alter the trajectory.

d. Hook and Cable Adapters. This type consists of a set of hook and
cable assemblies, by means of which several bombs or clusters may be
suspended from the same station. This type of adapter differs from the
other two types in that it serves only as a means of hanging more than
one bomb or more than one cluster of borbs to a shackle. Once the
hook and cable cluster is released from the plane, all the items {bombs

or clusters) fall freely. The items can be released safe since each item is
provided with its own arming wire,

For some 100-pound and all larger bombs, the
nd shipped separately from the bomb body,
d to the body when the complete round is

altitude hombing, some bombs
in place of fin assemblies, to retard
sts of a closed metal case containing

The straps are
ng wire is with-
opening. The
ng of the bomb

a fin assembly or other
The fuze actuates the opening
bs from the adapter at the time
pters can be equipped with a
over the rear end of the fin as-

i dling bombs and components,
9.-1980. -
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in addition to the precautions in TM

97. Care and Precautions in Handling
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i ‘ fet
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min;
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stored explosives.

. - h tem-
/. Fuzes should be protected against shock, moisture, and high tem
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[ C
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98. Packing and Marking , - holes
Packing. In general, bombs are shipped unfuzecll wu;l ‘tllzlzriiz with
. : dt}la nital shipping plugs. Large bombs are shlpp'f;3 b 16 which‘
CIQSC i Yb.'cm(:ls that protect the suspension 1ggs. Son?e or}rlli : ;nent are
ShlPPI_I::lS suspension lugs are not assemble(_;l during s phi é don
'Pr,Otru dmgth ouf ship?ing bands. The very large bombs ar;:].s gg sepa-
slﬁ}gpﬂ ;)V;llets The fin assemblies of all large bombzarc 2022}: Some
sK1ds or . tons, or wooden . _
, i tal or wooden crates, cartons, tation
.. Tatel}/ nlla Irlnlf)saare shipped finned in metal crates. .Sma}l fré?gnzﬁ]e] saame
smaller bo acked in wooden boxes, sometimes with fuzes in .
.bombs(]alrctgm of bombs " are shipped fuzed in metal drumsfliw i
boxes (uslilsa][y metal-lined), or sealed containers_. Fuzsz :foiéspp i
OX - 1 woo '
. ; d in quantity 1n
indi 1 led containers paCke_ . danter-
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INITIATOR PROPELLING DELAY EXPELLING PYROTECHNIC
CHARGE ELEMENT CHARGE COMPOSITION
RA PD 11330BA

Figure 135, Representative igmiion train for pyrotechnics.

formation for identification and directions for shipping are marked on
containers for bombs and components and on the bomb bodies when no

RA PD 104837C

_container is used.

Section V. PYROTECHNICS

99. General
a. Definition. Military pyrotechnics (fig. 134) are items of ammuni-
tion used in military operations for producing light for illumination,
smokes or lights for signaling, or sound to simulate battle noises and ef-
- “fects in training. For detailed information on military pyrotechnics, see
M 9-1981. Tlluminating and colored smoke grenades, illuminating
~ and colored smoke artillery shell, and photoflash and target-identifica-
tion bombs are described in other publications and referred to in para- -

INCHES

graph 102c.
b. Complete Round.  Pyrotechnics are usually issued in the form of com-

plete rounds, each consisting of all the elements necessary for functioning.
Large aircraft pyrotechnics, as in the case of photoflash and target-identi-
fication bombs, are issued separately and fuzes therefor, also issued
separately, are fitted in the feld. These fuzes are of the mechanical-
time, nose, delay-arming type (pars. 90-98). _
¢. Ignition Train. Pyrotechnics generally function by means of an
“ignition train” (fig. 135), similar to the “explosive train” of other am-
munition. The train is initiated by means of a primer, which may be of
the percussion, friction, or electric type. The flame produced on initia-
‘tion is transmitted successively to a propelling charge delay element,
expelling charge, and finally to the pyrotechnic composition. One or
more of the intermediate elements between initiator and pyrotechnic
composition may be omitted depending upon the requirements of the

, DOUBLE STAR,
J
| B

H UL

Pj tgure 134, Mlitary pyrolechnics —types and comparative sizes,

!

w

AIRCRAFT
, SINGLE STAR

GROUND

B—5IGNAL, FLASH AND SOUND, M74
C—SIGNAL, DISTRESS, 2 STAR, AN-M75

pyrotechnic.

d. Pyrotechnic Compositions.
(1) In general, pyrotechnic compositions consist of physical mix-

tures of various combinations as described in () through (¢)

SIGNAL, DISTRESS, RED STAR,PARACHUTE MI13i
F—SIGNAL, GROUND, HIGH BURST RANGING, M27A1BI

G--3IGNAL, GROUND (GRENADE LAUNCHER TYPE)

N—FLARE, AIRPORT, M7

SIGNAL, "AIRCRAFT

_gSlGNAL, GROUND, STAR AND SMOKE, M125 THROUGH MY30 AND
A—-gAND TRACER DOUBLE STAR

J—FLARE, AIRCRAFT, PARACHUTE, M9A1

D.—CARTRIDGE, PHOTOFLASH, M112
K—FLARE, TOW.-TARGET, M50

M—FLARE, AIRCRAFT, PARACHUTE, M8AI
P—FLARE, AIRCRAFT, PARACHUTE, M26A !

H—MARKER, SLICK, AN.-M59
L—FLARE, TOWED, M77, M78, M79

below. :
(2) Oxidizers such as chlorates, perchlorates, peroxides, chro-

mates, and nitrates that provide some oxygen for burning.
Pyrotechnic compositions may not always contain sufficient
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oxygen for burning and, in such cases, must use oxygen from
the air.

(6) Fuels, such as aluminum and magnesiuim powder, their alloys,
sulfur, lactose, and other casily oxidizable materials.

(¢) Binders and waterproofing agents, such as asphait, shellac, lin-

' seed oil, resins, resinates, and paraffin.

(d) Organic dyes or inorganic salts are used to produce colored
smokes.

(¢) Color intensifiers, such as polyvinyl chloride, hexachlor ben-
zene, and other organic chlorides. In some cases, a single
material may perform more than one of the functions in (a)
through (&) above.

(2) Pyrotechnic smoke compositions are of two general types.

(2) Those that burn with practically no flame but with the forma-
tion of a dense colored smoke as 4 product of combustion,

(6) Those that burn at a temperature so low that an organic dye
((1} () above) in the composition will only volatilize rather
than burn and hence will color the smoke, -

e. ldentification.  In addition to the means of identification as described
in paragraphs 4 through 13, signal types are marked with colored bands
~or patches to indicate the color of the signal produced. The top of a
launcher-type ground signal is painted the color of the signal and is also
marked with two embossed letters for identification in the dark. The
first letter is the initial of the color. The second letter indicates the type,
“P” for parachute or “S” for star (fig. 13). Overage flares'and those of
substitu‘te,composition, assigned to training, have a 2-inch blue band
stenciled around the body; they may also be stenciled “FOR TRAIN-
ING USE ONLY.” For the information of those installing the flare
MB8AL in airplanes, the word “F RONT” is stenciled on the front of the
case, and the location of suspension bands is indicated by black bands
painted on the case. Guidg flares have a patch on the closing cover in-
dicating the color of the flare. Embossed points at the center of the
patch permit identification in the dark, One, two, or three embossed
points identify the T6EI (white), T7E1 (red), or TSE1 (green), respectively.
- Projection.  Mechanical equipment, mounted in an airplane, or a
pyrotechnic pistol is usually required to launch or project aircraft pyro-
technics.  Signals that are fired from the ground are projected as indi-

cated in (1) through (5) below.

(1) Pyrotechnic projector or pistol. :

(2) Grenade launcher (FM 23-30) attached to 2 small-arms rifle or
carbine, each using a special blank cartridge. Only the caliber
-30 rifle grenade cartridge M3 is used when firing ground sig-
nals from rifles, and only the caliber .30 carbine grenade car-
tridge M6 is used when firing ground signals from carbines.

Caution: Neither regular blank cartridges nor bulleted car-

tridges will be used in connection with firing signals,
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h. A table of pyrotechnic technical data pertaining to specific items is

published in TM 9-1981. Tables of factors including candlepower of

specific items and optimum height, area illuminated, and distance for pyro-
technic suitable for battlefield illumination are published in TG 30 (1952},

pending revision of the pertinent field manual. Table IV shows candle-
power’ of various types.

102. Types
a. General.  Types of pyrotechnies (fig. 134} consist of flares, signals,

photoflash cartridges, and items designed for various kinds of training in
the use of pyrotechnics. )

b. Purposes. Flares are designed to provide a strong light for an appre-

ciabie peried to illuminate terrain for various air and ground tactical
operations, -~ Types of flares consist of aircraft flares (projected from air-
craft), ground flares (operated on, or projected from, the ground), guide
flares, and ignition flares. Signals are designed for both aircraft and
ground use for various types of signaling in tactical and protective opera-
tions. Photoflash cartridges are designed for use in connection with
aerial photography at 500 to 8,500 feet during reconnaissance missions,
Pyrotechnic training items are designed to provide targets for antiaircraft
gunnery practice and to provide devices that simulate ammunition iterns
in order to accustom troops to combat conditions.
¢. Pyrotechnic Compositions in Hluminating and Signaling Grenades, Artillery
Shell, and Bombs. Grenades using pyrotechnic compositions are designed
for illumination or signaling in nearby combat areas; for detailed infor-
mation pertaining to these grenades, see paragraphs 64 through 70 and
FM23-30.  Artillery shell using pyrotechnic compositions are designed
for use in lighting and signaling in the area of distant objectives; for in-
formation pertaining to these shell, see paragraphs 71 through 8% and TM
9-1901. Photoflash bombs, which use pyrotechnic compositions, are de-
signed to produce light for high-altitude (up to 50,000 ft.) night photog-
raphy; for information pertaining to these bombs, see paragraphs 90
through 98 and TM 9-1980. Target-identification bombs, which use
pyrotechnic composition, are designed for use in identifying targets for
bombing groups; for information pertaining to these bombs, see para-
graphs 90 through 98 and TM 9-1980.

103. Aircraft Flares

Flares for aircraft use furnish illumination for reconnaissance, observa-
tion, bombardment, landing, and practice firing for antiaircraft guns.
These flares produce a white or yellow-white light of 60,000 to 1,000,000
candlepower for periods ranging from 1 to 3 minutes depending on the
design of the particular model. They are generally parachute supported
to retard their speed of fall and thus provide a longer interval of illumi-
nation. The flares have some form of delayed ignition to insure their
clearing the plane as they descend to a specified altitude before starting

: ‘Mbﬂéﬁ{ NUMBER AND TYPE OF AMMUNITION
PDI4%s05 -

Figure 136, Flare, aircrafi, parachute, MOAI.
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Figure 138.  Flare, tow-target, M50,

to burn. Flares intended for use in connection with bombardment are
provided with umbrella-type shades to shield the bombardier from the
glare. A representative aircraft flare is the parachute flare M9A1 (fig.
136), which is used for reconnaissance. It is fired from pyrotechnic pis-
tol AN-M8 or projector M9 and after a 2'%-second delay, during which
it drops clear of the airplane, ejects a parachute and ignited candle that
burns about 1 minute at 60,000 candlepower. Another representative
type of aircraft flare is parachute flare M26A1 (fig. 137), used to illumi-
- nate a target for night bombing. The flare is released from a rack in the
airplane; a variable time fuze may be get so that the flare will drop 300
to 12,000 feet where the flare ignites and burns up to 3% minutes with
800,000 candlepower. “Towed” flares are used as assembly markers in
flight formations; the towed fiares M77 (red), M78 (amber), and M79
{green) differ only in color, candlepower, and hence visibility. “Tow-
target” flares are towed by an airplane at the end of a steel cable and
provide a target for day and night antiaircraft practice firing. The M50
is shown in figure 138.

104. Ground Flares Figure 139.  Flare, trip, parachute, M48.

Flares for ground use are designed for illumination of airplane land-
ings at emergency fields. for ichtinge airnorts in case of nower fatlure. ar
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. Figure 140, Flare, trip, M49.
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" means of ignition, which burns with a yellow

to warn of attempted infiltration by enemy troops. Certain ground flares
such as fusees may be used as recognition signals. Representative ground

flares are—
a. The airport flare M76, which is a 20-pound cylindrical charge of

{lluminant (candle) encased in a zinc-sheathed box-board tube fitted with
flame visible for 5 to 7 min-
utes at a distance of 20 to 30 miles depending upon atmospheric condi-

tions. ;
b. The red fusee M72, which is a 90-minute “red-fire” candle for use

in outlining airport boundaries.
¢. The parachute trip flare M48 (fig. 139), which outwardly resembles
¢he antipersonnel mine M2 series and is set to be actuated by, and thus

serve as a warning of the approach of, infiltrating enemy troops.
d. The trip flare M49 (fig. 140), which resembles an offensive hand gre-

nade and is used for booby trapping. For operation of booby traps, see
FM 20-32.
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Figure 141, Flare, guide, 1 minute, TEEI (white ).
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Frgure 142, Fligre, wgaiteng, M113, 90-second, and Auare, ignizing, M4, $5-second.

105. Guide Flares

Guide flaves are electrically ignited and are intended for use with
bombs. The guide flares T6E1 (white) (fig. 141), T7E1 (red), and T8E1
(green) are similar, except for color and candlepower of light produced
and marking. They burn for 45 to 60 seconds and produce 650,000,
700,000, and 900,000 candlepower, respectively. o

106. Igniting Flares

Igniting flares are a special type of clectrically ignited flare used to ignite
fuel-air mixtures in ram-jet engines of guided missiles.  The flares con-
tain a pyrotechnic composition that releases sufficient heat to maintain
igmition of the fuel-air mixtures for a length of time dependent upon the
model of flare used. The igniting flare M113 (fig. 142) 1s issued with
nominal burning times of 45 and 90 seconds. The igniting flare M114
has 2 nominal burning time of 45 seconds. Igniting flares M132 through
M135 have burning times of 90, 16, 10, and 20 seconds, respectively.

107, Tracking Flores

Tracking flares are a special type of flare for use in the tracking of guided
missiles. The tracking flares 75-second M136 (T'131) and the 95-second
M137 (T132) have nominal burning times as indicated, with 70,000 and
150,000 candlepower output, respectively.

108. Signals

Pyrotechnic signals are designed to produc: light of various intensities,
duration, and color; smoke of various colors and densities; sound of vari-
ous degrees of loudness; or any combination of these. Signals may con-
sist of a single parachute-supported “star” or a number of free-falling

194

< burning type designed to

Figure 143. Atrcraft signals.

Smoke signals are usually of the slow-
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n signals, see TM 9.19g1. Fora guédelt;5t2};e o
(r)lic illum;nating devices, sgc TC 30 ( R

i L.
ertinent field manual.
’ . Tactical Aircraft Signals.
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Aircraft signals (8g. 143) used directly in
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Fegure 14¢.  Signal, distress, two star, red, AN-MT5 .(T49).

connection with combat operations were originally intended for signaling
air-to-air or air-to-ground, but since the introduction of pyrotechnic pis-
tol AN-M8 and the hand pyrotechnic projector M9, aircrafc signals have
been used by ground troops for ground-to-ground and ground-to-air sig-
naling.  Single-star signals, double-star signals, and tracer-double-star
signals contain green, red, or yellow candles of pyrotechnic composition,
Stars may be distinguished at distances up to about 5 miles at night and

2 to 3 miles in daylight. Total burning time is 7 to 13 seconds for both
“single- and double-star signals.

For the tracer-double-star signals, the
tracer burns for 2% to 4 seconds and each star burns for 3 to 4% seconds.

b. Distress Signals.  Distress signals for daytime use produce smoke, those

for night use produce a light or stars, and those for cither day or night
produce both smoke and light.

Signals, flares, other pyrotechnics or
smoke grenades may also be used for distress signaling. Signals intended

primarily for distress signaling are hand-held self-contained units.
(1) A representative two-star distress signal is the AN-M75 (fig.

144), which cjects two red stars, one after the other.
at sea from hoats or life rafis.

It is used

The stars, which are projected
to a height of 100 to 250 feet, burn for 4 to 6 seconds and can

be seen 2% to 3 miles on a clear day and from 12 to 15 miles
on a clear night.

(2} Another representative type is the parachute signal M131 (fig.
145), which is a ground-type rocket-propelled signal fired from
the hand-held expendable launcher, which forms an integral
part of the signal, as issued. When fired, this signal reaches an
altitude of 1,500 feet and produces a parachute-supported sin-

gle red star that burns for 30 seconds and is identifiable

at dis-

taniees up to 30 miles. : . ‘
(3) The hand smoke distress signal AN-MK 1 Mod 1 (fig. 146} is
for daytime use. When ignited, the signal burns for approxi-

mately 18 seconds while being held in the hand, producing a
brilliant orange smoke. '

{4) 'The distress signal AN-MK 13 Mod 0 represents the “day and
night” type.
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¢. Drift Signals, Markers, and “Lights.”

(3)

)

(®)

iey;

- (1) These pyrotechnic devices are used by aircraft over water as an

aid to navigation by providing a stationary reference point for
determination of drift of an airplane. They are also used 0
mark the location of a submarine or other object for the atten-
tion of surface vessels, for determining the wind direction before
landing an airplane, or to mark the location of the surface for
emergency landing at night. The signals contain a pyrotech-
nic candle that ignites on impact ‘with the surface of the water
and floats, nose down, emitting flame and smoke from the tail.
One type of marker produces a slick on the water surface.
The other types, which produce smoke and flame, are called
“pight drift signals” or “aircraft float lights.”  Drift signals and
markers are thrown overboard from an aircraft.

(2) The slick marker AN-M59, which is for daytime use, contains a

2%4-pound cylinder of aramine, a soluble dye salt, in a brittle
plastic case. The marker, although not a pyrotechnic, has a
somewhat similar effect. It produces a colored film or slick on
the surface when the case is shattered by impact with water.

The yellowish green fluorescent slick produced by the uramine
is approximately 90 feet in diameter. The slick persists for at
least 2 hours and can be seen at a range of 10 miles from an
altitude of 3,000 feet. '

The night drift signal AN-MK 4 (fig. 147) is a torpedo-shaped
item consisting of a hemispherical metal nose that contains a
water impact fuze, a wooden body, and a metal tail fin assem-
bly. The body contains one single-unit candle that produces
flame and white smoke while purning. The signal burns for
180 to 210 seconds and produces 800 candlepower. The flame
can be seen on a clear night at a distance of 9 to 11 miles and
during the day its visibility is 6 to 7 miles.

The night drift signal AN_-MK 5 Mod 1 (fig. 147} is similar to
the AN-MK 4 ((3) above) except that it has a fat nose and a
longer body. The body contains a three-unit candle that
burns for 720 to 900 seconds, producing 650 candlepower.
The effects and visibility are similar to those of the AN-MK 4.
The aircraft float light AN-MK 6 Mod 2 (fig. 148) provides a
long-burning surface marker for night or day use. A pull-type
igniter is located in the tail of the body., The “light” may be
launched from surface vessels as well as aircraft. The candles
burn successively, producing flame and dense grayish-white
smoke for 1 hour.

d. Ground Signals.

Flash and sound signals are intended to simulate airbursts of artil-
lery fire for training troops. The flash and sound signal M74
(fig. 149) is fired from the pyrotechnic pistol AN-M8. On
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Figure 119, Signal, flask and sound.

belng fired, a percussion prlmcr ignites a propelling charge that
ignites a delay fuse. An inner case containing a bursting
charge is propelied apprommatf:ly 150 feet before it bursts with
a bright flash and loud noise.

e AR ATURE,
IVE - NOMENCLATUTE.
BESCRIPTIVE R UNBER

Cantion: The hand pyrotechnic projector M9 will not be

used to fire flash and sound sxgnal M74 because of the danger
of a malfunction,

‘ground, high burst ranging, M27.

(2) High burst ranging signals are used to simulate the air burst of an
artillery shell in ranging practice.

Signal,

(@) SIGNAL, ground, high burst ranging, M27 (fig. 150) is fired
from ground signal projector M1A1. The signal assembly
rises to a height of approximately 650 feet before the signal
bursts, producing a puff of smoke.

(6} SIGNAL, ground, high burst ranging, M27A1B1 (fig. 151)
is a signal M27 modified to adapt it for projections from a
grenade launcher attached to a caliber .30 rifle or carbine.

The signal rises to a height of approximately 700 feet before
it bursts. The burst is accompanied by a flash, a puff of
gray smoke, and a noise that can be heard for a distance of
at least 2,000 yards. In daytime, the flash and smoke can
be seen at distances up to 3,500 yards. '
(&) Gmnade-launcher-gype ground signals (fig. 13) are prcgected by
means of grenade launchers attached to a caliber .30 rifie or

carbine, using special blank cartridge, which is the standard
grenade cartridge.

. Figure 150
s

A propelling charge in the signal supple-
ments the cartridge, supplied with the signal, to attain the re-
quired altitude. The signal rises to a height of 600 to 700 feet
where the signal functions according to type

i

{a) The parachute-supported star ground signal produces a single
202 '
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star that burns from 20 to 30 seconds. . The different models
produce amber, green, red, or white stars.

Candlepower

and visibility vary according to the color of the star.

(6) The cluster-type star ground signal produces five freely falling
stars, all of one color, with a burning time of 4 1o 10 seconds.

The different cluster models produce stars of the same colors
as the single-star parachute models.

) The parachute and the
cluster type signals are similar in appearance and design.

{¢) Smoke ground signals produce six freely falling smoke pellets
of the same color. ~ Fach smoke pellet leaves a stream of
colored smoke that extends approximately 250 feet. The

’ burning time is 4 to 8 seconds. The different models pro-

duce colored smoke: red (M62), yellow (M64), green (M65),
o and vicler (MG66).

Violet smoke is used for training or
demonstrations only.

(d) SIGNAL, ground, high burst ranging, M27A1B1, which is a

launcher-type ground signal, is described under “high burst
ranging signals” in (2)(4) above.

(4) Rocket-propelled ground signals are hand-held, fin-stabilized signals
that have the launching mechanism integral with the signal.
An example of this type is the parachute signal described in
b(2) above.

The signals are composed of three main units, an
aluminum rocket barrel, a firing cap with firing pin, and the:

signal, which includes signal hody, rocket motor, and folding-
fih stabilizing device. The signals rise to a height of 650 to 700
feet. )

(a) Parachute star signals produce a parachute-supported star.

SIGNAL, ground, red, parachute, M126 (T72) produces a

red star that burns for a minimum of 50 seconds. SIGNAL,

white, parachute, M127 (T73) (fig. 152) produces a white

star that burns for a minimum of 25 seconds. - Since the star

produces a light of 50,000 candiepower, the signal is effective
for battlefield illumination.

() Cluster star signals produce five free-falling stars. SIGNAL, -
ground, green star, cluster, M125 (T71)} produces green stars
that burn 4 to 8 seconds,

(¢) Smoke parachute signals produce a single parachute-sup-

ported smoke pellet. The MI128 (T74) produces green
smoke and the M129 {T'75) produces red smake.

Both sig-
nals burn for a minimum of 40 seconds.

' (d) Smoke streamer signals emit colored smoke through ports in
the -base of the case.

SIGNAL, vellow smoke, streamer,
M130 (T76) emits yellow smoke, beginning within approxi-

mately 50 feet of the point of firing and continuing through-
out its flight.

Green and red smoke streamer signals are
being developed.

Figure 153. Cartridge,

photoflash, M2 (TI2E4L), 4.second delay.
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109. Photoflash Cartridges

These cartridges are used in connection with aerial photography
during reconnaissance missions and are fired from electrically powered

projectors.  Practice photoflash cartridges are fired from the same pro-
Jjector. : - ' '

. A service photoflash cartridge consists of a photoflash charge and
delay fuze assembled in a case that, in turn, is assembled in an electri-
cally primed cartridge case together with a small propeiling charge.

(1) CARTRIDGE, photofiash, M112 (T12E4) (fig. 153) is provided
for use at altitudes of 500 to 3,500 feet. It contains 7 ounces
of photoflash powder and has a peak light emission of 120 mil-
lion candlepower. A pyrotechnic delay fuze in the ignition
train delays ignition of the photoflash powder for 1, 2, or 4 sec-
onds dependent upon the particular type fired,

(2) CARTRIDGE, photoflash, M123 (T89) contains 1.75 pounds of
photoflash powder and has a peak light emission of 260 million
candlepower.  Cartridges with delays of 2, 4, and 6 seconds are
provided,

b. A practice photoflash cartridge consists of an inert solid unit that is
assembled in an electrically primed cartridge case together with a small
propelling charge. '

(1) CARTRIDGE, photoflash, practice, M121 simulates the M112
(a(1) above) and is used as a practice round in the same pro-
jector. ' - :

(2) CARTRIDGE, photoflash, practice, M124 simulates the M123
(a(2) above) and is used as a practice round for use in projectors
for the cartridge M123.

110. Training Pyrotechnics.

a. Flares used primarily for training purposes are FLARE, tow-target,

(WHISTLE ASSEMBLY

A Tl

Figure 156.  Stmulator, shell burst, g;'aund, M5 (T77)

: Figure 157, Simulator, booby irap,

identification.

sound, M74 (par. 1

photoflash, practice
- d. Stmulators are

precautions as pres

" types of simulators

M50, and FLARE, aircraft, parachute,
The “blue band” flares

b. Signals used primarily for training purposes

battle sounds, flashes, and lights of servi

i ini f troo
are used in the training of troops o1
jected to the hazards of handling live ammunition.
pose, description, functioning,
TM 9-1981. Training pyrotec

flash, M7 (T80); iltuminating, MI118 (T81); and
whistling, M119 (T82). ) .

M26 or M26A1, blue band.
have a blue band painted around the body fqr

are SIGNAL, flash and
08d(1)), and SIGNAL, ground, high burst ranging,

M27 or M27A1B1 (par. 1084(2)(a) and ())-
¢ Photoflash cartridges

used for training purposes are C('-;;?TRIDGE,

{ and M124 (par. 1095(1) and (2)). |
W ¢ devices designed to imitate the actual
ice items of amnmunition. They

2

pyrotechni

ps for conditioning without being sub-
The details of pur-
instructions, and precautions are given in
hnics are to be handled with the same
cribed for their service counterparts.
are mentioned in (1) through (8) below.

Reprcsentative‘




(1) C'HAIRGE, smoke puff (fig. 154), with CAP, percussion, smoke
) Fs1Imu ates the appearance of the burst of artillery shell. ,
(2) beCtRACK?RJ M80, simulates the sound of an exploding
obv tr . . .
oo y trap or land mine and the firing of a rlﬁg or machine-
(3 S:l?g{icl;-ATOR’ gunflash, M110 (fig. 155) simulates the flash
ise ac i i i
ae nobse companying the firing of an artillery weapon or
(4) SbIMULA.TOR, shell burst, ground, M115 (fig. 156) simulates
: ) 31325 Ijilscs and effects such as whistle, flash, and report
o _ TOR, hand grenade, M116 simulate '
o & gremad oeatord 51Tnu ates flash and report
L (6) Stif;)dlviiEAT?R, Zolobﬂ}(; trap, flash, M117 (fig. 157) simulates a
e-actuated land mine or hooby trap wi i
s A ooby trap with accompanying
i (7) Slzlll:/IUL;A:TOI_:{, blooby trap, illuminating, M118 (fig. 157) simu-
es a trip wi i ' i
‘. e repquz. wre land mine or booby trap with 30-second flame
(8} SIMULATOR, booby trap, whistling, M119 (fig. 157) simu-

| r Ob i
la fes a tr1 wire Ialld Nnine o h() ra \'Vlth. W hlStIe, ﬂasll,

1T1. Care and Precautions in Handling

a. Ge;t‘zeml. Due consideration should'be given to the observance of
1 ;pproprla?e safety precautions in handling pyrotechnics ammunition
yrotechnic compositions- are particularly susceptible to deterioration b)}

;gmt:d k1;ham most ;ypcs of high explosives. Information concerning the
are to be exercised in h i ics wi i
NPT handling pyrotechnics will be found in TM 9-1903
b. Types of Pyrotechnics. The speci i i
: pecific precautions in (1) th h
below apply to the several types of pyrotechnics. ) through (9
(1) Flares. . ‘Care should be exercised to avoid damage to fiber cases
End rip cords located outside the casing of certain types of
“fares. gcfore the lead wires of electrically ignited flares are
connected, 1t must be assured that there is lectri .
in the electrical circuit. o clectrieal encrey
(2) Szg.ﬂals. Signals' with dented, deformed, or cracked barrels or
'.‘ with loose (Elosmg caps will not be used. | Signals will be
| guarc‘led. against a blow on the primer, because such a blow
may ignite the signal. '
(B Pﬁotqﬂasﬁ cartredge.  The shunt cap must not be removed from
the cartridge until just prior to loading th i 1
| broioeron ‘ g the cartridge into the
(4) Simulators. Protective or safety devices should not be removed
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moistu i
re and are of an especially hazardous nature, being more readily

from simulators until just before use. The gunflash simulator
contains an explosive filler similar to that of a photoflash bomb
" and requires the same care in handling. The electric squib
used to fire the simulator requires the same care as an electric
_blasting cap.  When handling gasoline, used to fill the simu-
lator, the precautions of AR 850-20 will be observed. All
simulators that have been filied with gasoline will be fired or, if
not fired, will be destroyed in accordance with TM 9-1903.

112. Precautions in Firing

4 Detailed information concerning safety precautions to be observed
in firing.pyrotechnics will be found in TM 9-1981. For regulations in
firing ammunition in training and combat, seec AR 385-63.

b. General safety precautions for firing pyrotechnics are described in
(1) through (3) below.

(1) When firing pyrotechnics, extreme care should be taken to fire
them in such a manner that burning material or burned out
signals will not fall on friendly personnel or into boxes of pyro-
technics or other ammunition. Care should also be exercised
when firing through trees or other obstructions. ’

~(2) Projected pyrotechnics {except rocket-propelled ground signals)
may cause heavy recoil when fired.

(3) The shell burst simulator projects burning paper fragments to a
distance of 10 yards. It can ignite dry leaves and grass.. The
flash booby trap simulator is dangerous for personnel within 6

feet at time of functioning. The illuminating booby trap simu-
lator produces a flame that will ignite wood or other combusti-
ble material with which it comes in direct contact.

113. Packing and Marking

a. Packing. In general, pyrotechnic compositions are hygroscopic, and
unless they are hermetically scaled, special precautions in packing must
be observed. Hence pyrotechnics are packed in fiber containers or car-
tons, metal containers, or without inner packing, dependent upon the
watertightness of the item casing. The items, either with or without,
inner packing containers, are packed in wooden boxes of such size and
weight as to be easily handled by one man. ‘ .

b. Marking. In addition to descriptive nomenclature, quantity, am- .
munition lot number, and month and year loaded, packages offered for
shipment are marked with the Interstate Commerce Commission (1CC)
shipping name or classification of the article, volume and gross weight,
and the Ordnance Corps insignia, or more recently, a stamp showing an
eagle within a circle. The Ammunition Identification Code symbol is
included in the marking when applicable. -Packing boxes that contain
“hlue band” flares, authorized for training only, have a blue band
painted around the box near one end.
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Figure 158. "Representatipe ypes of rockets.

‘charge of a jet of gas to the rear.

Section VI. ROCKETS

. 114. General

A rocket is a projectile that is propelled by the reaction from the dis-
The gas is produced by the burning of

a propelling charge within the racket. A military rocket, certain types

- of which are designated “free flight” to distinguish them from “guided”

The sizes of rockets

rockets {missiles), consists of a head and a motor,
Motors

range in general from 1% inches to a foot or more in diameter.

‘may have the same diameter as the head or may have a smaller diameter
- than the head. The head contains an explosive or chemical charge and

a fuze; the head is similar in function to‘a bomb or an artillery shell.
The motor consists of a tube closed at one end and constricted near the
other end to form one or more nozzles. Motors are of two types, the
solid propelling charge type and the liquid propelling charge type. To
stabilize a rocket in flight, fins may be attached to the motor, or the
“nozzle” may consist of a group of nozzles canted at an angle to cause
the rocket to rotate. The weapon used in firing a rocket is designated a
launcher, since it serves only to give the rocket its initial direction and
does not project the rocket as a conventional artillery piece projects a
shell. The advantages of rocket ammunition are: it imparts no recoil to
the weapon; it does not require a rifled barrel; the forces of setback are
spread over a relatively long period of acceleration rather than concen-
“trated in a very short time as in a gun, with the result that light-case mis-
siles of high capacity with fuzes of more fragile construction can be used;
" more fire power can be delivered in a given short time using multiple
rocket launchers than with conventional artillery and/or mortar fire; and
the lighter weight rocket launchers can be moved over rough terrain
more quickly to new positions without the need of heavy moving equip-
iment. The disadvantages are that protection is required against the
blast of hot gas from the rear of the rocket and that dispersion is greater
than that of shell of similar caliber. = Representative types of military . .
rackets are illustrated in figure 158, For detailed information and data

on rockets, see TM 9-1950.

115. Classification _
a. Use. Rockets are classified according to use (source of launching)
-as ground and aircraft.

b. Purpose. They are classified according to purpose as service, prac-
tice, target, dfill, or proof. Service rockets are used for effect in combat;
practice rockets are used for target practice; target rockets are used as
movying aerial targets for practice in firing automatic antiaircraft weap-
ons; drill' rockets are used for training in handling; and proof rackets are
used for testing automatic launching installdtions.

¢. Filler. Rockets are classified according to filler in the head as high-
explosive, chemical, inert head, or inert. High-explosive (usually TNT
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or COMP B) rockets are for blast or fragmentation effect, High-explo-
sive antitank (HE, AT) rockets, which contain a shaped charge, are used
for penetration of armored targets. Chemical rockets contain a gas for

toxic or harassing effect (toxic gases in sublethal concentrations) or a-

smoke-producing agent for laying a smoke screen. Inert head rockets
are used for target practice; the motor contains a propellent charge simi-
lar to that of the high-explosive and chemical rockets. Inert rockets are
completely inert, both head and motor; they are used for training in
handling.

116, Ground Type Rockets

a. General. Ground type rockets of certain types are used by the Army
and certain other types are used by the Navy. Calibers currently stand-
ardized and in authorized use range from 3.25 to 11.75 inches. Other
calibers are currently under development. The 3.5-inch ground type
rocket is fired, at relatively short ranges, from shoulder-fired launchers,
commonly known as “bazookas.” The 3.25-inch ground type is a target
rocket fired from a special launcher and used as a moving aerial target
for practice in firing antiaircraft weapons, The 4.5-inch rockets used by
the Army are the spin-stabilized type used in field operations for ranges
up to-10,000 yards and are usually fired from multiple-tube-type launch-
ers. 'The 4.5-inch rockets used by the Navy and consisting of Navy
components are of the shroud-fin-stabilized type, commonly known as
the beach barrage type and are fired from Navy launchers. The motors
of solid-propelling-charge-type rockets usually contain double-base pro-
pellant in single or multiple stick form together with a black powder
igniter and an electric squib. The motors of liquid-propelling-charge-
type rockets, which are constructed along the same general lines as those
of the solid-propelling-charge-type, usually contain one or more acids,
anilines, alcohols, or other agents and appropriate oxidizers together with
means of ignition. '

b. 3.25-Inch Rocket. 'This rocket (fig. 158) is designed to provide a fast-
flying target for the training of gun crews operating automatic antiair-
craft guns. The target rocket M2A2 has a long motor with a yellow
light flare at the nose to provide a night target. The rocket M2A1 is
used for daytime firing and has a distinguishable oversize 3-bladed ply-
wood fin.  This rocket is fired electrically by igniter M22 from target
rocket projector M1. The rocket has a range of 2,350 yards and a
maximum velocity of 645 feet per second. Its flare burns from 20 to-30
secondls. e

¢. 3.5-Inch Rockets. 'These rockets (fig. 159) represent the types used in
the 3.5-inch shoulder-type launchers M20A1 and M20A1B1 that have
the contactor latch group assembly, which indexes the rocket in the
launcher and does away with the lead-in squib wires used on earlier
models. These rockets also represent the types used in the 3.5-inch tri-
pod mounted repeating launcher M25. - The high-explosive antitank
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Figure 159\. Rocket, HE, AT, 3.5-thch, M28A2.

. (HE AT) rocket M28A?2 has the conventional electrically ignited solid

h fixed fin and uses the base detonating fuze

MA04A1 with waterproofing safety band. The rocket M(;2153A2 }lfllas Oaf
velocity of 320 feet per second, will penetrate upwards ofll 2 1li1c (sép)
armor-plate, and has a maximum range of 850 yards. . The sn:iobe e
rocket M30 (T127E3) has the same general shape, weight, an ad ses
s the HE. AT rocket M28A2 and uses the same type motor and d
. ’ ihe head is filled with white phosphorus for producing
The practice rocket M29A2 is the same as the HE,
on inert head and dummy

propellant motor  wit

onating fuze;
screening smoke. . :
AT rocket M28A2 except that it has cast I

f ’ .y
UZ; 45-Tnch Rockets. 'These rockets are of three types, the fin-stabilized,

in-stabilized, and the drill.

e SI()IH)] ES;‘he ﬁn-st’abilized type is represented.by the Ne'wy: ’barrz:igtlé—tt)lzlptz
rockets of which there are the “high capacity” mo 68 }211
has TNT-filled head designated Mk 3 Mod 0 (fig. LB Y, tke
smoke (FS)-filled head designated Mk 7 Mod 0, and the smoke
(WP)-filled head designated Mk 10 Mod 0.  ehexosive

{2) The spin-stabilized type is represented by the }gh P Ctiée
(COMP B) rockets T160E5 and MI16A2 (fig. 160); € e: pra;i i
rockets T161E5 and M17A2; the smoke rocket T16.2, an \ te
chemical rockets T164E1, T165EL, and T166E1l. The rocI:VIei;
T160E5—T166 series have longer heads than- the Mlﬁ};—
series, with a nonalloy-type steel motor. This motor Ga? tws
bourrelets; is loaded with new-type pr'opellant Mi6 (T6); int
" contains igniter T14E2 with the squib M1AL Th(:1 roc te si
M16A?2 and M17A2 have the older-type head and a 0y-23 ce

The high-explosive rockets T160E5 and M16A2 use

embly of the M48A3 fuze and

The heads of these

motor. :
the fuze M81Al, which is an ass
the M24 booster, or the VT fuze M402A1.
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Figure 160. Rbcket, HE, 4.5-inch, MIGA2, and rocket, HE, 4.5-1'ncﬁ, TIGOES,

rockets contain supplementary bursting charges which must be
removed when using VT fuzes. These rockets are usually fired
from 4.5-inch multiple tube launchers of the T66 series (24
tubes) or M21 (25 tubes} types. . ;

Cantiom: The fuze M48 series with any other booster than the
M24 or any fuzes M51 series will not be used in 4.5-inch rockets
because of their relatively low setback forces which are insuffi-
cient to arm boosters other than the M24.

(3) The drill rocket M24 is used for training in handling and opera-
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tion of rockets M16 series and T160 in muliiple (25 tubes)
léuncher, M21 (T123), or in multiple (24 tubes) launchers of
the T66 series. This drill rocket is made up of the same metal
parts as rockets of the M16 series. The motor is “loaded” with
wooden sticks simulating sticks of propellant. The head,
which is inert loaded, is fitted with dummy fuze M73. To
simulate the ignition of a series rocket M16, a light glows in
the nozzle of the drill rocket when the firing switch connected
to the launcher is closed. '

"117. Aireraft-Type Rockets

a. General. Several types of Navy rockets are used by the Air Force
for forward firing from aircraft fitted with Navy type post (zero length)
or rail launchers. One type of Navy rocket (5.0-inch high-velocity air-
craft rocket (HVARY)), after replacing the Navy fin by a special Army
fin, is used by the Air Force for forward firing from aircraft fitted with
the retractable jettisoning launcher.

b. 2.25-Inch Rockets, "The 2.25-inch forward firing subcaliber aircraft
rockets (SCAR-Navy) (fig. 161), which have a 2.25-inch solid head and
a 2.25-inch service motor, are used as practice ammunition to simulate
the action of the 3.5-inch and 5.0-inch Navy aircraft rockets used by the
Air Force. - The trajectory and velocity of the 2.25-inch rocket, which is
composed of the Mk 3 Mod 2 solid head and the Mk 11 motor, approxi-
mate those of the 3.5-inch aircraft service rocket and the 5.0-inch high-
velocity aireraft.rocket (HVAR). The trajectory and velocity of the
2.25-inch rocket, which consists of the Mk 3 Mod 2 head and the Mk 13
(mods) motor, approximate those of the 5.0-inch aircraft rocket (AR).

¢. 3.5-Inch Rockets. The 3.5-inch aircrafi rockets (Navy) are fin-stabi-

© lized, using 3.5-inch head and a 3.25-inch motor (fig. 162). These

rockets are used on Navy or Air Force aircraft in forward firing against
light armored vehicles and for penetrating submarines and other light-
armored vessels. These have a velocity of 1,140 feet per second. The
head is a 20-pound solid steel ogival-nose shot. When fired at 20° (or
less) from the horizontal, this rocket has a lethal underwater range of
approximately 60 to 120 feet, depending upon the bluntness of particular
model of head used. Types of head include the armor-piercing and
drill, which have no fuzes, and the chemical (smoke), which has the nose
fuze Mk 155 Mod 0. The motor consists of a 3.25-inch steel tube con-
taining a single inhibited cruciform grain weighing 8% pounds. Inhibi-
tors, sometimes called deterrents, consist of certain types of combustible
plastic material that are coated or cemented on parts of a propellent
grain to control the rate of burning. At the rear of the motor is the noz-
zle, which is sealed with a waterproof closure. The motor, which is

shipped separately, is provided with front and rear shipping caps to pro- .

tect it during storage and shipment. :

d. 5.0-Inch Aireraft Rockets. The 5.0-inch aircraft rockets (Navy-AR) k

are fin-stabilized, using the 3.25-inch motor (fig. 163). The head of the
service rocket is filled with TNT and equipped with both nose and base

_fuzes. The motor is the same type as that used with the 3.5-inch rocket

(¢ above). The service rocket, which has a velocity of 715 feet per sec-
ond, is used in Navy or Air Force aircraft fitted with Navy-type post

launchers against light shipping, enemy troops and bivouac areas, and’

light-armored vehicles. Certain model heads are arranged for VT fuzes
for air-to-surface firing. The target practice rocket has an inert head
that may be fitted with a dummy nose fuze. The drill rocket is com-
pletely inert.
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Figure 161, 2.25-inch subcaliber airerg ft rockel with MK 6 adapter on the MK 5 post launcher.

Figure 162. 3.5-inch atreraft rockets on Navy post launcher.
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Figure 163, 5.0-inck aircraft rockets on Nayy post launchers.

) A-S Gw-ENCH HIGH VEE,OCE”!‘Y AERCRAFT ROCKETS ON POS? EAUNCH&RSH
© . AS USED BY ’EHE NAVY

(IH'H!GH ViLOCITY AIRCRAF? OCK S ON kSTRAC?ASLE
_ JET'EI$ORIMG LAUNCHERS—AS USED BY Ti-ﬁ AR FORCE:

RAPD 167610

Figure 164, 5.0-inch high-velocily aireraft rockets ( Nayp~HVAR ). :

e. 5.0-Inch High-velocity Aircraft Rockets. The 5.0-inch high-velocity

aircraft rockets (Navy-HVAR) are used for forward firing from Navy or

Air Force aircraft against heavy tanks, gon emplacements, bridges, and
supply concentrations. This rocket uses a 5.0-inch motor, which con-
tains approximately 24 pounds of propellant. This propellant imparts
a velocity to the rocket of 1,360 feet per second, which is nearly double
that of the 5.0-inch aircraft rocket (AR) that has the 3.25-inch motor (d
above). The heads used in the service rounds are: the TNT-filled head
(Mk 6 Mod 1) fitted with a nose fuze and a base fuze; the COMP B-
filled shaped-charge head Mk 25 Mod 1 fitted with a nose fuze (com-
plete round consisting of the Mk 25 Mad | head and the Mk 10 Mod 5
motor (with JPN cruciform grain) is designated Mk 32 Mod 1); and the
TNT-filled head (Mk 6 Mod 4), which is deep-cavitized to receive the
VT fuze M403 (Navy Model Mk 172 Mod 0) for plane-to-ground (air-
to-surface) firing. “Head, motor, and fuze are shipped each in separate
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Figure 165.  Kit, modification, M34, for 5.0-inch high-velocity atrcraft rocket (Navy-HVAR).

containers in a packing box. The head used in the target practice
round is the _same type as that of the TNT service head except that it
is plaster- ﬁlled and that it may have a comcal nese plug and omits the
base fuze.

| Modification of 5.0-Inch High-velocity Azrcmﬂ Rocket (Navy-HVAR).
When used by the Air Force, this rocket is modified by removing the
Navy fin and replacing it with the Army fin that adapts the rocket for
use on the retractable jettisoning launcher with-which certain Air Force
aircraft are equipped. Aircraft so equnpped are also equipped with
homb-arming type controls from which arming wires extend through
nose fuze holes provided. The rockets as used on Nayvy aircraft post
launchers are shown in A, figure 164. The rockets as modified for use
on Air Force aircraft equipped with retractable jettisoning launchers

-
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. RAPD 16761

Figure 166,  Intermediale éonnecior being insevied inin sockets of double-hung 3.0-inch high-
veloctty atreraft rockels preparaiog; to plugging tgniter plug M3 inlo the socket of the comnector.

arc shown in B, figure 164. The modification is accomplished by the
use of the modification kit M34 (fig. 165). In order o locate the rocket
lug band M9 in the proper position for installation on a particular air-
craft equipped with retractable jettisoning launchers, rocket modification
tool kit. M35 is used.. When rockets are “doublc hung,” that is, one
hung below another as shown.in B, figure 164, an intermediate connec-
tor must be used as a precautionary measure to short circuit the upper
rocket and thus prevent its being fired until the lower rocket is fired.
This intermediate connector is installed as shown in figure 166. Then
the igniter plug M3 is inserted in the proper socket as indicated on the
diagram on the rocket fin to complete the final preparation for firing.
For further information on modification and preparation of this rocket,
see TM 9-1950 and specific instructions furnished with modification kit
M34. ° _

g 11.75-Inch Rocket. This Navy-designed rocket (fig. 158) is used by
the Air Force in forward firing from aircraft against heavy. Shlpp]nﬂ‘ and
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& ground.

lery ammunition, the range of the rocket must be considered in estab-

lishing danger areas (see TM 9-1903). __
: A rocket moior that is closed at the forward end with a closure hav-

ing substantially the same strength as the motor body (tube) will be
treated as a rocket, because upon accidental ignition such motor would
tend to “takeoff” in the direction in which it is pointed.

4 A rocket complete round should never be placed on the tail, as
this may damage fins or electrical connections, If it is ever necessary to
ctand a round on end, it should be pointed nose downward so that on
any accidental ignition it would have a tendency to bury itself in the

¢. At the time of manufacture, rocket heads, motors, and fuzes are
made as nearly waterproof as practicable. Some relatively delicate Items
such as VT fuzes, however, are packed in hermetically sealed containers.
" To jnsure best performance from VT fuzes, for example, they should not
be removed from their hermetically sealed containers until just prior to
assembly to a rocket in preparation for firing.
f. Care should be exercised to prevent ignition of rockets, due to ex-
traneous electrical currents, such as static and induction by electromag-
netic radiation from such sources as high-amperage circuits and trans-

mitters.

120. Precautions in Firing
most types of rockets burns normnally for a short
ncher depending upon the operating tempera-
ture. In some cases of very high-operating temperatures, the burning of
the propellant may be completed before the rocket leaves the launcher.
At low-operating temperatures burning may continue after the rocket has
left the launcher and a phenomenon known as “after burning” may oc- )
cur. With all rockets at all temperatures a blast from the rear of the
launcher known as “hackblast” occurs. Personnel should not be per-
mitted in the “danger area” (the triangular arca directly to the rear of
the rocket) in which this backblast occurs unless protected by adequate
shelter. See TM 9-1950 fgr_danger area of rockets. In particular, eyes
must be protected when firing a rocket at any temperature. Face and
hand protection are mandatory when firing shoulder-launched rockets at
any temperatures below freczing. To avoid injury by possible acciden-
tal ignition of rockets during loading, care should be exercised to see that
the loader does not stand directly behind launcher and rocket.

b. Safe firing temperature limits are marked on each rocket. Firing
at temperatures above the “safe limit” may produce dangerously high
pressures within the motor. Firing at temperatures below the “safe
limit” may cause erratic flight and duds or other malfunctions. Dents
in the motor or bent fins may also cause erratic flight. ‘

¢. When firing from launchers M18, M20, and M25 series {bazooka
type), care should be taken by the loader to see that the yoke of the con-
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tactor latches are properly engaged in the unpainted notches or grooves
of the rocket fin assemblies, because if the latch is engaged forward of its
proper place, the rocket may be prevented from being expelled from the
launchers, in which case injury to personnel may result.

d. Care should be excrcised in firing through a screen of brush or
trees, since impact with a branch may deflect the rocket or cause it to
detonate, . :

e. Misfires or hangfires may be encountered especially under extreme
weather conditions or other adverse circumstances.  All practicable pre-
cautions such as protection and inspection, particularly in the case of ex-
posed electric lead wires and connections, should be taken to prevent
such malfunction. It should be noted particularly that misfires cannot
be immediately distinguished from hangfires and that certain periods of
waiting before proceeding with firing are prescribed. References should
be made in this connection to AR 385-63.

Cauntion: During intervals of hangfire (if any such occur) and while
making an examination of firing circuits incident to such hangfire, the
dauncher should be kept trained on the target and personnel should be
kept clear of the blast area.

S In the case of rockeis the components of which are issued sepa-
rately, such rockets will not be assembled into complete rounds in
amounts greater than immediate requirements:  Any such round assem-
bled but not used will be returned to its original condition, packings, and
markings.

g- Safety devices will be removed as specified in preparation for firing
but at no other time, -

£ No attempt will be made to disassemble any fuze or to remove a
base fuze. - _

7. Rocket duds, which are rockets that have been fired but the head of
which has failed to explode, must be regarded as being liable to explode
at any time. They will not be moved but will be destroyed in place by
authorized personnel (see TM 9-1903). ‘ .

J- Instruction sheets are furnished for rockets and kits where operating
details are sufficiently extensive to warrant such sheets. '

121. Packing and Marking

Small rockets, that is, 3.5-inch, are packed as assembled complete
rounds in sealed fiber or metal containers that are packed in turn in
wooden boxes. Medium caliber rockets, 4.5-inch, are packed fuzed or
unfuzed as required in fiber containers that are in turn packed in metal
containers or wooden boxes (fig. 167). Rockets of the Navy type are
shipped with head and motor unassembled in one box or components
may be shipped separately.  Certain point-detonating fuzes are shipped
assembled to rockets or separately in hermetically sealed containers in
woopden boxes. VT fuzes are packed in hermetically sealed containers

L R ACKET WITH
CUTER METAL CONTAINER, . AMMER FiBER  REL] L
SHOWING ROCKET AND INHER @ - CONTAINER .~ HOSEPLUG
T CONTAINER 1R PLACE - S S

Figure 167. . Packingﬁ.outer metal and tnner fiber contatners for 4.5-inch rockel.

rockets are integral.  Base fuzes (Navy type) are shipped aSSCmblc_? to
rocket heads and are not to be removed from the heads. In th_e case of as-
sembled heads and motors, packing boxes are marked to 1pd1(':ate the
“nose end” because storage requirements are that these .a,ssembhes must
be stored in such a position that if the assembled rocket is propelled as a

k|
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Section VIl. JATOS

122. General

a. Terminology. The term JATO is derived from the initial letters of
Jet Assisted. Take-Off, indicating the first of several uses for which
JATOS have been developed. A JATO, like a rocket, is a device that
produces thrust.  JATOS, however, do not have a warhead as rockets
do. The thrust of a JATO results from the reaction of the products of
combustion of a propellant being accelerated to a very high velocity in
the nozzle. : '

b. Complete Round. The complete round consists essentially of a com-
bustion chamber (body), a propellant contained in the chamber, means
for ignition, and one or more nozzles to control the escape of the prod-
ucts of combustion as the propellant burns. For a typical JATO (fg.
170), the essential components (fig. 171) consist of a chamber (body),
\ nozzle, nozzle closure, propellent grains, trap, and igniter assermbly.
The combustion chamber is usually a hollow metal cylinder closed at the
front end and fitted with a nozzle at the other end. The propellant
“usually consists of one.or more grains in the solid state. ~Some surfaces
~of the grain may be coated or covered with sheets of an inhibitor, a
slower burning material, to control the burning rate. In some JATOS,
resonance rods are included, which aid in controlling the burning rate by
dampening pressure waves resulting from the rapid burning of the pro-
pellant.  The rods are usually suspended from the head end of the
JATO. A trap, grid-like in form and located on the approach side of
the nozzle, may be used to prevent unburned portions of the propellant
from being ejected. Ignition is by means of an electrically fired igniter
(par. 125). ‘The nozzle is usually of the convergent-divergent type, the
streamlined shape providing for nonturbulence and relatively frictioniess
flow of the escaping gases. The throat (constricted portion) of the noz-
zle may be lined with a refractory substance. such as graphite. to orevent .
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-ing the rate at which the gases escape.

the action of the hot gases from changing the throat dimensions. A
small change in throat area affects the functioning of the JATO by alter-
Nozzle closures or seals prevent
moisture from entering the JATO and, in some cases, aid ignition of the
propellant by causing pressure to be built up within the chamber when
the igniter is fired. Special safety devices such as pressure release valves
limit the pressures and hence prevent rupturing the chamber. Means
are generally provided for attaching the JATO securely to the unit with
which it is used.

¢. Uses. JATOS are used to assist the takeoft of airplanes under un-

usual conditions by providing additional power for a short time either in
the case of a heavily loaded plane or a relatively short runway. JATOS
are also used to assist in propelling missiles. A JATO that functions
only during the acceleration period of the missile is used as a “booster
unit.” A JATO that propells a missile afier the end of the acceleration
period is used as a “sustaining unit.”  Another use of the jATO is to
carry linear explosive charges into position on minefields for mine clear-
ing purposes. Soine JATOS can be reloaded with propellant and ig-
niters, after firing, and reused.

d. Identification. JATOS are completely identified by the standard
nomenclature and the ammunition lot number (batch number) that are
marked on all packings and on the item itself. The standard nomen-
clature consists of the basic noun JATO, the principal characteristics
(type and-physical state of propellant and duration and magnitude of
thrust), and the model designation. - In JATOS where the characteris-
tics are classified, only the term JATO and model designation are used
in the nomenclature. The symbols that indicate the principal charac-
teristics are explained in paragraph 124. The model designation for
- JATOS of Army and Air Force responsibility uses the prefix T, or more
recently XM, for development items and M for standard items.” The

model designation for JATOS of Navy responsibility uses the prefix X
for devclopment items and Mk for standard items. A

123. Classiﬁcaﬁon

a. A JATO may be defined as a complete self-contained auxiliary
rocket-type propulsion unit having a definite burning time and thrust
and used for applying thrust to some structure or apparatus.

6. JATOS are classified according to the type and physical state of the
propellant used and duration and magnitude of thrust as explained in

paragraph 124.

124, Types

JATOS are identified as to type and physical state of propellant and
duration and magnitude of thrust by a symbol composed of numerals
and letters separated by dashes in the form: 2-CS-16000, The first
numeral in the symbol indicates the duration _of the thrust in seconds;




‘the two letters, the type and physical state of the propellant in accord- ]

ance with the significance shown below; the second numeral, the nominal
thrust in pounds.

Type of propellant
Ao Acid with fuel or asphalt with perchlorate.

........ Ball or chopped double hage.

N & P Composite {picrate-nitrate}.
D.. Double base, cast (may contain composite strands or particles),
E........ Extruded doubie base. o
Fo.o.o..... Ful‘f}l:r)lﬂ'l alcohol with oxidizer (inchides all aleohols higher than

et - :
H..... ... Hydriydc)e fuels. . :
K..... .. Perchlorates, cast with binder fucl other than asphalt.
p N........ Nitrates and nitro.compounds other than these designated above,

O........ Liquid oxygen with alcohdl or hydrocarbons,

" Letter Physical siate of propetient
L.o....... Liquids.
Po.o.o.o.l Plastic compositions (which can be deformed under moderate stress).
S

Solids (which are not readily deformed at ordinary temperatures),

- Thus for the example 2-(C1S-16000, the burning time is of 2 seconds du-
ration, the propellant is composite (picrate-nitrate) and in a solid state,
and the thrust produced is 16,000 pounds.

125. Igniters | |

The igniter assembly typicall
and an igniting char
housed in a container

y consists of one or more electric squibs
ge of black powder or pyrotechnic composition
- Leads from the squibs are passed from the ig-
niter housing to an external point where they can be attached to the fir-
Ing cireuit.  The squib contains a heat-sensitive composition that is fired
by the heat generated in a wire by an electric current.

nites the black powder that, in turn, ignites the JATO pro
directly or by means of a booster charge of sheet powder.
than one squib is provided in an igniter, the squibs are usu
parallel, so that insurance against misfire is provided. For safety during
handling, storage, and shipment, the igniter leads are shorted to prevent

accidental ignition by stray orinduced currents or other sources of electri-
cal energy. ' '

The squib ig-
pellant, either
When more
ally wired in

126. Igniter C;{rcuit Continvity Testing

Where requirements call for the application of electrical en
igniter circuit of a JATO for testing its continuity such as during manu-
facture, renovation, or preparation for shipment, the testing devices used _
must be approved by the Chief of Ordnance. Testing operations will
be conducted behind appropriate barriers, in areas that have been shown
by tests to be free of sources of electrical energy that might initiate the
unit under test and with due consideration to the safety of personnel and
equipment. . Continuity testing of circuits in JATOS immediately prior to
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@ J? chli::ll{;l;s since such exposure may cause the pro
ur .

sures to be devel-
k or break, thus causing dangerous pressure
crac , A
i i fired. ) .
n the unit when o by moisture,
M '(:peed 1 Since explosives are adversely affect Vi
“d. Mozsture.

lA I { ):5 a“(! l)altl(',lllal ly, Sepalaicly Ila(:k(:(i !gllit(:l‘s Sh()uld not be ]C—_ )
IIl()UCd ff ()II‘I thelr packings nbr Sh()uld m()lstulf:—reSIStant S(:a_ls be br()kell.

. H b used. . _
until the unit ]SA;OT OCS <hould be stored in a dry, relati
e. Storage. ] be given to the temperature

i temipera- -
id and extreme te
Y pellant to

vely cool location.
limitations 1n <
Due consideration must

above.

1-28. Precautions in Firing

. Preparation for Firing. _
) (I)p‘]ATOS, which are shipped W
bled, should not be assembled In
“ments. Those agsembled for us'e1
bled and each component wil
iti kings. e t; ] hat
Condltlolr; agi:lg:; iglgliters are _repacked in a m_qlsturcpr
separate ‘ | |
| : ill not be
ooty d ing wi lips, and receptacles) wi :
i horting wires, Clps, o b
) S dzmcii (i as required for testing and prf:paratc;)i?;;; e cgd
liTem'c/):;‘Oezr (E)mponent thereof, as issx_led, will be ;
© C(})(CJCpt as specifically aufnhori_zed by the
) ice concerned. _ _—
¢ ‘E‘,Zrt:eme care should be exercised duru}g A
@ JATO to insure completeness of mounting

d with some components not.assem-
advance of anticipated require-
but not used will be dlsagss'em-

be returned to its original

e installation_ of the
nd attachmqnt. A
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Care should be taken to insure that

chief of the technical .
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..‘]A‘TO improperly or insec i
:zléllg fired ;.md will travel l;ie;y}:ir;taiz:cﬁl; )i(nb;iak oot apon
.o I;ir;ﬁ:;dltctable e uncontrolled
fe emperature limits ar
e ¢ marked on e
dangegr Oz:S]teﬁpEratures aboyc the “safe limit”. m:;hp{?cilo-
. bye h gl gressure.s V\:’lthin the chamber. Firing at ten(flc
g pmdug\er td e safe limit may cause erratic flight and dud;
o . produc {_.alrllgerously high chamber pressures caused b
(6) The frime s p qpe_ ant that expose greater areas to burnin !
e gl 1ircuxt must be openfswitch off) when the i nglt
e Shoﬁldg; are connect_cd into the circuit. The le;gds sr
plugs should | ¢ connected into the firing circuit as the last o l"
) Tho JATOP:,V ﬂ}lJaratlon for ﬁrlng. ¥
gl ;10:; rbe fired gntll all personnel and matériel are
ear ¢ ger area (& below) or protected by adequate
b. Danger Ar i
e thegrear Zi.thxf:% S JATO is fired, ablast of hot gases and flam
artended by the G km')w'n as “‘backblast” occurs. The blast s
oents of vt o rg]f: at high velocity of small missiles such as fra iy
ot and, plugs, ¢ osures, and unburned propellant. The o
s s g r;l}zig;i occuhl;I {sﬁknown as the danger area e
Ll , e5. isfires or hangfires ma P
) ;nc e:lly Xﬁu}i;; c(z(tr;rlne weathe;r conditions or othez Eéi?;?émd
e il prac J?AaT (ej precautions such as protection against entrun(;
e o o (e JATO or 1g1.ntcr and inspection, particularly in ih
et posed o rtlc ead wires and connections, should be taken te
prevert such mall tc llo_n.. .It 'sh.ould be noted particularly that misfi .
s o e 1 efy dlStlngUlSl"led from hangfires and that cert in
B e o interg le ore proceeding with firing are prescribed Ta}11n
oo thme it Su\];a to be observ‘ed for each JATO is given in TM Qf
was due to a faulty ?3;;“;::}?;222: i?ﬁ 1”edwta"a'lS e eoiure to fie
s due ' mecha , the defect may b
defit in(ihrélaézige rems;:all?d and fired. If the exaﬁzinth;)rl;r:g\trzgl: "
efoct _fau!ty Flghmecf anism or electrical circuit, the JATO ié cons'zo
L e s e s e splcd o e JATO an
kept segregated until disposed of. Dzrlitr(:;n h;i;vﬁ}:"f?nltte:i;:tggclled End
subse-

quent examination of the firing circui
the danger area (b ahove), ng circuit, personnel should keep clear of

129. Packing and Marking

a. Packing, i
. ccrtaii igﬂieTr(:SS arebiggneraﬂy shipped completely assembled; how
e ain J’ATsémd les and propelling charges (refills) are s};i c;
e e e IAT , ependen}: upon size and weight, may eithffI ‘(:)
e it pki nt in a wooden box, wooden crate, or on 1 ;
packing data for each JATO and separate)ly issuedactiérll;l)eot.

236

nents are published in Department of the ;Army Sup

SNL 5-9.
{ identification marking, packing

oly Manual ORD 3

b. Marking. In addition to the usua
boxes are marked to indicate the “nose end” in order that the boxes may

be stored in such a position that minimum damage would result should
the JATOS be accidentally initiated. For further information on pack-

ing and marking, see TM 9-1903.

Section VIl LAND MINES

130. General _
A land mine is an encased explosive or other material, intended for
placement on the ground or beneath the surface of the ground, and is
designed to destroy or damage vehicles, or to wound, kill, or otherwise:
incapacitate personnel, or to contaminate strategic areas. It may be iri-
tiated by the action of its victim, by passage of time, or by controlied
means. Land mines, their componets, and ammunition for simulated

booby traps and land mine fire are listed in Department of the Army Sup-
ation on land

ply Manual ORD 3 SNL R-7. For technical inform
mines, see TM 9-1940. For tactical information on land mines, see M
20-32,
131. Classification
ch th%:y

a. Use. Land mines are classified according to the use for whi
are designed as antipersonnel or antitank. An antipersonnel mine is a
An antitank mine is a mine

mine designed to kill or disable personnel.
designed to immobilize or destroy tanks or other vehicles. _
b. Purpose. Land mines are classified according to purpose as service
or practice. Service mines currently being issued are filled with high ex-
plosives. Practice roines are classified as “practice” or “inert.” A prac-
tice mine is a replica of a service mine, having the same features and
weight as the mine it represents. It i constructed to emit a puff of
smoke or make a noise to smulate detonation. An inert mine is an inert -
replica of a service mine, used for instructional purposes. A service mine
taken out of the production line before it is filled with explosives is a
variety of inert mine known as an empty mine. No phony mines are
currently being manufactured; however, an improvised object used to
simulate a mine is known as a phony mine. '
c. Identification.
(1) In the case of
explosive) app
marked PRAC

service antitank mines, the designation HE (high
ears in the nomenclature. Practice mines arc
TICE, INERT, or EMPTY. Nomenclature is
marked on the items and on the packing boxes. )
(2) Mines filled with high explosives are painted olive drab with
miarking in yellow. Practice mines are painted blue with
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marking in white.

Inert mines are painted black with mark-
ing in white.

132. Antipersonﬁe! Mines

a. General. Antipersonnel service mines are used primarily to produce

casualties to enemy foot troops. They consist of a small amount of high
explosive, generally less than 1 pound, in a metallic or nonmetallic con-
tainer fitted with a fuze arranged for activation by pressure or release of
pressure, by pull on a trip wire, or by release of tension (by cutting) of a
- taut trip wire.  Antipersonnel practice mines are issued for practice and

training purposes.

The practice mines and associated fuzes are com-

pletely inert or contain small quantities of explosive (usually black pow-

der) or smoke or noisemaking composition to simulate the functioning of
a service mine.
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-b. Antipersonnel Service Mines.

(1) Bounding type. The mine M2A4 ‘(ﬁ.g. 172} and earlier models of

(2) Bounding-fragmentation type.

(3)

the M2 series consist of a short 2%-inch tube (projector) with
attached fuze of the “firing device” type. The complete assem-
bly weighs 5 pounds. Wher initiated by pressure on any of the
prongs of the fuze or pull on a trip wire attached to the release
pin ring, the mine projects, by means of a small propeliing
charge of black powder, a shell filled with 0.34 pound of TNT
to a height of about 6 feet where it explodes.  For use against
enemy personnel, it is laid just below the surface of the ground.
It has an effective radius of about 10 yards and is dangerous at
100 yards. The mine and fuze are painted olive drab, except
for the mine base, which is painted yellow.
The mine M16 (T6) (fig. 173) con-
sists of a cylindrical cast-iron shell containing high-explosive
detonators, boosters, and bursting charge with axial fuze well.
As shipped, a hexagonal shipping plug closes the fuze well.
‘When laid, the mine is fitted with a combination (pressure or
pull) type fuze (M603). The mine is completely waterproof
and can be readily detected with the use of magnetic mine de-
tectors.  When initiated by pressure (8 to 20 Ib.) on either of
the three prongs of the fuze or by pull of 3 to 8 pounds on a trip
wire attached to the release pin ring on the fuze, the mine pro-
pelling charge projects cast-iron shell upward from the mine
body to a height of 2 to 4 feet, where it explodes. *The mine is
laid just below the surface of the ground. It has a casualty
radius of about 35 yards and is dangerous at 200 yards. The
mine and fuze are painted olive drab with markings in yellow.
Blast type.  The two-part plastic case of this mine (fig. 174) is
cylindrical, approximately 2% inches in diameter and 1% inches

high! The upper part of the case contains an integral fuze. A

belleville spring of reinforced plastic, to which the firing pin is
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tended to produce nonlethal casualties to enemy foot troops.
When the mine is armed, that is, with the pointer turned from
. “8” (safe) to “A” (armed) and the safety clip removed, a load
of 20 to 35 pounds on the pressure plate on the top of the mine
¢ causes the fuze to function, releasing the belleville spring that
drives the firing pin into the detonator, thus exploding the main
charge. As shipped, the lower part of the mine case contains a
safety plug instead of the detonator and the mine is set safe, so
that a slotted plastic sleeve restrains the downward movement
of the pressure plate that is also restrained by a safety fork.
¢. Antipersonnel Practice Mines. -
(1) Bounding type. Inert mines M2 and M2Al with inert fuzes sitnu-
late the appearance of the “bounding” type antipersonnel serv-
ice mines M2 series except in color and marking. The practice .
mine M8 (fig. 175) simulates the service mine M2A4. The
metal parts of the M8 are the same as those used for the service
mine M2A4 except for the projectile, which is made of card-
board, and the igniter, which contains a delay clement to pro-
vide for a delay functioning of the mine 4 seconds after func-
tioning of the fuze. The projectile contains a spotting charge
assembly that resembles a shotgun shell with a delay element in
place of the primer. The spotting charge, when initiated by
the delay element, blows off the top of the projectile and the
mine cap with a loud report and accompanying smoke, In
order that the mine M8 may be used several times, the follow-

ing replacement parts are issued:
(a) Gap, mine (cover).
() Igniter and primer assembly.
(¢} Projectile.
(d) Propelling charge.
(¢) Spotting charge.

7(2) Bounding-fragmentation lype.

The practice mine T34 is used to
simulate the MINE, antipersonnel, NM, M14." '

133. Antitank Mines
Antitank service mines are metallic or nonmetallic mines

a. General.
consisting of three types, the plate-shaped heavy, the square-shaped non-

metallic heavy, and rectangular-shaped light. There are three weights

of the heavy mine—the 30-pound mine M15 and the 20-pound mine M6

series and the 28-pound nonmetallic mine. The light type (M7 series)
weighs about 5 pounds. A light antitank mine requires a pressure of 140
to 240 pounds to initiate the fuze, but a heavy antitank mine requires a
pressure of 300 to 500 pounds. Heavy antitank mines are usuaily not
dangerous to foot troops unless they attempt to run.across them. The
light mine is intended for use against light tanks or vehicles. A group of
two or more light mines can be used agatnst heavy tanks. By use of sec-
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(4) Light.

ground, the setting knob is turned from “S” to “A;” and the
mine is then covered and concealed with dirt or other substance.
As the mine is waterproof, it may be laid in swampy as well as
dry ground. A force of 300 to 400 pounds is required to initiate
the mine.

(2) Heavy (M6 series). ThlS heavy antitank mine (ﬁg 177) is known
as a high-capacity type but the increase in weight and protec-
tion of modern tanks has necessitated the development of a
more powerful mine ((1) above). The “heavy” mine of the M6
series is practically the same as the M 15 except that it is about
one-third less in thickness and has an explosive charge of 12
pounds of TNT as.compared with 22 pounds of Composition B

int the M15.  Activator M1 is used with this mine in the same
manner as with the M15.  Older types of the M6 series were
fitted with the old-style reversible arming plug M3 and the
chemical fuzes M600 or M601 with integral boosters but these
have been superseded by the M4 setting knob-type arming plug
and the antitank mine fuze M603 (fig, 182) without booster

All antitank mines are now shipped with booster M120 installed
in the bottom of the main fuze well.

In some cases where a
more powerful antitank defense is desired than is obtainable

from a single mine M6 series, a special 8-pound cast TNT
block is used in connection with the mine to augment its power

The mines M6 series, which were formerly packed in metal
crate M153A1, are now packed in a wooden box.

(3) Heany nonmetallic (MI9 type). The recently developed mine M19

is 2 heavy, blast-type mine constructed of plastic material. The

mine is 13 inches square by 3 inches high and contains 21
pounds of cast Composition B explosive

The mine M19 is
fitted with fuze M606, which is also constructed of a plastic

material and is pressure actuated requiring 350 to 500 pounds
for functioning. The total weight of mine is approximately 28
pounds. This mine is fitted with side and bottom wells suit-

able for attaching either metallic or nonmetallic firing devices

for booby-trapping, purposes. This mine will cause severe dam-

age to medium and heavy tanks and cannot be detected at any
depth of burial with small metals detectors.

The light antitank mine (M7 series) (fig. 178) consists of
a 3.6-pound explosive charge of tetrytol in a quart-size rectan-
gular metal body intended for use against light tanks and vehi-

cles. A group of two or more light mines can be used against

heavy tanks. By use of secondary fuze wells and suitable firing

devices, antitank mines can be adapted to antipersonnel use

- The complete round consists of the loaded mine body, pressure

plate, and fuze, and weighs 5 pounds. Cover for MINE, anti-

‘tank, HE, M7 and M7A1, and practice, M10 (fig. 18.71), is a
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(4) Light

ground, the setting knob is turned from “S”” to “A;” and the
mine is then covered and concealed with dirt or other substance.
As the mine is waterproof, it may be laid in swampy as well as
dry ground A force of 300 to 400 pounds is required to initiate
the mine.

(2) Heavy (M6 series). Thls heavy antitank mine (ﬁg 177) is known
as a high-capacity type but the increase in weight and protec-
ton of modern tanks has necessitated the development of a
more powerful mine ({1) above). The “heavy” mine of the M6
series is practically the same as the M15 except that it is about
one-third less in thickness and has an explosive charge of 12
pounds of TNT as compared with 22 pounds of Composition B
in the M15.  Activator M1 is used with this mine in the same
manner as with the M15.  Older types of the M6 series were

fitted with the old-style reversible arming plug M3 and the
chemical fuzes M600 or M601 with integral boosters but these
have been superseded by the M4 setting knob-type arming plug
and the antifank mine fuze M603 (fig. 182) without booster

All antitank mines are now shipped with booster M120 installed

in the bottom of the main fuze well. In some cases where a
more powerful antitank defense ‘is desired than is obtainable

from a single mine M6 series, a special 8-pound cast TNT
block is used in connection with the mine to augment its power.
The niines M6 series, which were formerly packed in metal
cratc M153Al, are now packed in a wooden hox.
(3) Heavy nonmetallic (M19 tppe). 'The recently developed mine M19
is a heavy, blast-type mine constructed of plastic material. The
mine is 13 inches square by 3 inches high and contains 21
pounds of cast Composition B explosive. The mine M19 s
fitted with fuze M606, which is also constructed of a plastic
material and is pressure actuated requiring 350 to 500 pounds
for functioning. The total weight of mine is approximately 28
pounds. This mine is fitted with side and bottom wells suit-
able for attaching either metallic or nonmetallic firing devices
for booby-trapping, purposes. This mine will cause severe dam-
age to medium and heavy tanks and cannot be detected at any
depth of burial with srnall metals detectors. _
The light antitank mine (M7 series) (fig. 178) consists of
a 3.6-pound explosive charge of tetrytol in a quart-size rectan-
gular metal body intended for use against light tanks and vehi-
cles. A group of two or more light mines can be used against
heavy tanks. By use of secondary fuze wells and suitable firing
devices, antitank mines can be adapted to antipersonnel use

- The complete round consists of the loaded mine body, pressure

plate, and fuze, and welghs 5 pounds.  Cover for MINF, anti-
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cloth sack of moisture-resistant mildéw-proof fabric. This cover
is provided for use with light antitank service and practice o
mines to keep such dirt, stones, or sand as would prevent func- ! LA
tioning from working between the mine body and the pressure. :
plate.  Some limited standard antitank mines M7 series do not
have secondary fuze wells; this mine cannot be used with a sec-
ondary (firing device-type) fuze. Activator M1 is tot used with
antitank mines M7 series, as secondary fuze well will not accom-
modate activator M1, Hence, if it is desired (o’ booby-trap
this mine, a secondary fuze may be made up of any standard
firing device with a nonelectric blasting cap and installed in the
secondary fuze well, Ag shipped, this mine has a carrying han-
dle installed in the secondary fuze well, The main fuze well

sure plate, which may be slid into the “armed” position over
the fuze, has a steel pad on its under surface that is in position
to exert pressure on the pressure plate of the fuze when the mine
pressure plate is in the armed position.  Earlier models of the
series light antitank mines M7 have all been modified by the
incorporation of hooster M120 50 the FUZE, mine, antitank,
ME603 can be used. The MINE, antitank, HE, light, M7A2
uses the FUZE, mine, antitank, M603 (fig. 182).
¢ Antitank Practice Mines, '
(1) General.  Antitank practice ‘mines are issued for practice and
training purposes. Antitank Practice mines and associated
- fuzes are completely inert or contain smalj quantities of explo-
sive (usually black powder) or smoke-producing or noise-making .
composition that make either a smoke puff or a lond reness .

ko) 6, empl —lop piew mowing arning f"!“g mw
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ce mine. Inert mines

both to simulate the fu
used for practice and training are painted black and marked
CINERT” in white. Practice mines are painted blue with
markings in white. Practice fuzes are identified by marking
cither on'the item or, if that is not practicable, by marking on
the packing container. As firing devices, which are used in
both practice and service mines, have a primer in the coupling
bhase, they are painied olive drab, except the pull-friction firing
device M2, which is black plastic. Special safety rules to be
observed in connection with the use of practice mines are given
in TM 9-1940. Both activator M, inert, and practice activa-
tor M1, which are made of black plastic, are used in training in
activation (paf.-133). Activator M1, inert, which is marked
«INERT,” has a black booster cup and %-inch outer thread.
It is used only with inert mines of the M6 series and the inert
M15. Practice activator M1 has a blue booster cup containing
a charge of smoke composition and an (4 g-inch outer thread.
It is used only with the heavy practice mine M12, which has a

mating 'Ys-inch threaded activator well.
antitank, heavy, M6, empty (fig. 179), is com-

(2) Heavy. MINE,

pletely inert and is used with an inert main fuze and an inert

activator M1 to simulate the high-explosive heavy antitank mine

of the M6 series for training. The inert mine M6 is also issued
without fuze or activator to be used in practice with inert fuze
M603 and inert activator M1, MINE, antitank, heavy, prac-
tice, M12 (TBEY) (fig. 180) is used for practice in handling and
laying high-explosive heavy antitank service mines of the M6
type. Except for the smoke charge contained in the practice
fuze (M604), or practice activator M1 with firing device when

used as a secondary fuze, the mine M12 round is inert, the mine
body being loaded with an inert substance. The weight of a
vehicle passing over the mine causes functioning of the main
fuze, which emits 2 smoke puff followed by a loud report.
MINE, antitank, practice, heavy, M?20 is used to provide a
practice mine for the standard mine M15. It is identical in
shape, method of arming, and method of use as the stand-
ard MINE, antitank, HE, heavy, M15. By filling the body of
the mine M20 with sand, through the opening provided in the
e mine body, the weight of the mine M15 can be duplicated.
o "The practice mine M?20 uses the FUZE, mine, antitank, prac-
tice, M604 and functions the same as the practice mine M12.
The practice mine M?20 is provided with side and bottom fuze
wells suitable for attaching practice activator M1l. Booby-
trapping may be accomplished by fitting a practice aciivator M1
with any standard firing device in one or both of the activator
wells provided for the purpose. When initiated, the practice
' 251
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activator ernits a puff of smoke. It is to be noted that the acti-
vator M1 is usable only with the mines M6 series and M15, and

that the practice activator M1 is usable only with the practice
mine M12,

Caution: Activator M1
mines.

MIG(T), with fize, }}zz'ne, antitank, practice, M604,

(service) should not be used with inert

 RELEASE PINp,

© RELEASE PIN RING *

Figu:;’e 183, Fiving deoice, pull type, M.

. . a
(3) Light. MINE antitank, light, M7, inert, without fuze, an
1ght. ,

i i inert, with fuze, mine, chemlc'al,
T M a(;l(; 1@“;;&}%?;;2352;; 1used to simulate hig{h-expll?silvte
?T’ MGt't 1(:11{ mines of the M7 series. MII\{E? zmi:ltank,nleg1 i{;
ight an 112\3‘/[10 (T9) (fig. 181) is used for training person oo
e prope ethods of handling and laying hlgh—explosweh ig :
o _Pmier I'Trlles of the M7 type. Except for the .smokfﬁ c l::./;lgo
rotain drr'11 the practice fuze (M604}, the practice mine o
?O'ma:tne '11“1;16 weight of a vehicle passing over the mine caus
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the practice fuze to function, emitting a puif of smoke followed
by a loud report. A standard firing device, which inchudes a
primer but which should noz be fitted with a blasting cap in this
case, may be used in the secondary fuze well for simulating
booby-trapping (par. 135),

d. Fuzes for Antitank Mines. The main fuze used with both the heavy
and the light type antitank service mines is the M603 (fig. 182). The
fuze used with the mine M19 is the M606. The fuze used with both the
heavy and light antitank practice mines is the M604 (figs. 180 and 181).
Thie M604 has an integral smoke charge and is the size of the fuze M603
and booster M120 combined. Hence no booster is used in the main fuze
wells of the practice antitank mines M10 light and M12 heavy. An inert
fuze M603 may be used with the inert heavy mines M15 or M6 series or
the light mines M7 series fitted with inert booster M120. A secondary
fuze for the heavy service mines M15 or M6 series consists of any stand-
ard firing device, for example, the pull-type shown in figure 183 and
activator, M1 (fig. 184). A secondary fuze for the heavy antitank prac-
tice mine M12 consists of any standard firing device and activator, prac-
tice, M1 (fig. 185). A secondary fuze for the light service mines M7 series

CCORK
GASKET -~

=

7 PLASTIC BODY

Figure 184, Activator, M1

254 | |

can be made of any st

] A
i i ted with a blasting cap.
andar ﬁmngti(c:l:vrlzfnitMIO can be. made 'of ang
o blast cap. An inert firing device an
it p"m:rt mine M15 or M6 series
: d an inert blasting.
ndary fuze.

secondary fuze for the I

standard firing device Wlthb' S
tivator, M1, inert, may D& UStE L e an

o ine condary fuze. An inert firing o A e

U merk: Sf:sed with an inert mine M7 serles or

cap may be u :

F 4 . i ,‘f
Igu'N’ 185 clwalor, pmc 7 7 i 1 nd actzwtm 1 M1 > 4

. f <.5e MI J‘b use m Pquﬂce m;l,‘nt’, MJQ, & .1.1.(:‘11' O' 1‘/
i . froat ’ use 2’?’! antitank mine ME, thetl.




'34. 'Chemicul Mines
a. G’gﬂe’al ChC] [liC .Il . L] y g -
i . a.l land m
’ €S are us db (jejﬁ]]di]l |()]'( cs Lo con
taIlutlate llllpoli:anf: areas With blister ga.S. The min S arce ] d d
L e Xp O_ i either

by remote 011 " p p

C U()l [8)i b tr1 action s ]ea(ll]l l)ll ter 3 to

N C

. 3 g S ga hlnder and

. .!‘6”{952 N ¥ Ctallgula.‘[
b De on Ille Sta]ldald Cllellll(:a] lalld mine 15 a =

1-gallon container {
common varnish or syru
are soldered to one side for fastening a buistef Ca\Ifl\;l‘lenTFm(;; OR}EErb;vires
. wi ister

g
as, th-e can l‘\’elglls abOUt 11 pOUIldS. IOI‘ addltlonal 11 llormatlon about

135. Booby-Trapping and Improvisation
v @ Booby-Trapping Antitank Mines.
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1gure 186, Installation of a boobytrapped antitank mine.
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to remove the mine his suspicion of the presence of the other mines or

charges will not be aroused but the whole arrangement will explode.

b. Improvisation.  All types of land mines are subject to a variety of uses
as improvised mines; in combination with each other, with all types of
explosive charges and firing devices, with bombs or artillery shell, with
fougasses, or with dummy mines.

¢. Special Training Required. Laying antipersonnel mines and installing
the many possible types of antiremoval devices, booby-trapping, and im-
provisations are specialized operations that are performed only by well

trained troops.

136. Care and Precautions in Handling

" 4. General instructions for care and precautions (par. 12) for all types
of ammunition will be as indicated in & through g below. See also AR
38%-63 for additional safety precautions.

'b. All types of mines must be handled with appropriate care at all
times. As fuzes, primers, detonators, activators, and firing devices con-
tain explosives that are particularly sensitive, boxes containing mines that
usually also contain these sensitive items must be protected against shock,
friction, and high temperatures and grounded to prevent accumulation of
static electricity whenever practicable.

¢. Mines are waterproofed for laying in the ground that at times may
become wet. However, mines and components in their packings should
be protected against moisture until used. When it is necessary to leave
a stack of packed mines in the open, they should be raised on dunnage
and covered with a double thickness of paulin, leaving enough space all '
around the stack for circulation of air. Paulins should be supported in
such manner as to provide 12 inches of space between top of stack of mines
and the paulins. . ‘

d. Packing boxes containing mines or components should not be opened
within 100 feet of any kind of magazine, either for long-term or for tempo-
rary storage, or at any ammunition dump. In unpacking and repacking
operations, safety (nonsparking} tools, those made of copper or wood, if
available, should be used.

¢. Safety pins, safety forks, safety clips, and similar devices, which are
designed to prevent initiation of a mine while being handled, must be

Jeft in place until the latest moment practicable before “arming” and

restored when “disarming,” as prescribed in TM 9-1940 and FM 20-32.

/. Mines in general will function satisfactorily at temperatures of —40°
to 160° F. If mines are laid in wet places where the temperature fluc-
tuates above and below freezing, provision should be made for drainage
to prevent water from accumulating around and over mines where it
might subsequently freeze and neutralize them.

g. For purposes of effective training, all rules, regulations, and precau-
tions that pertain to high-explosive-filled service mines should be observed
in connection with the employment of all inert mines used for training in
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handling and all practice mines used for simulating actual service condi-
tions.

137. Pucking and Murking

. Aniipersonnel Mines. The bounding antipersonnel mine is packed

complete with fuze and spool of steel wire in a juteboard or double krafi.
lined board carton. Six such cartons are packed into a wooden box,
which is stained light brown with marking in yellow or, more recently,
unstained with marking in black (fig. 187). The cast-iron fragmentation
antipersonnel mine is packed four mines, four fuzes in individual con-
tainers, and four spools of wire per wooden box, or six mines, six fuzes
in individual containers, and six spools of wire per wooden box. Non-
metallic antipersonnel mines are packed 90 mines in a carton with 90
detonators in a set-up box and 6 wrenches per wooden box, The prac-
tice antipersonnel mine M8 is packed 2 mine bodies and 2 fuzes, with 20
replacement parts, per wooden box (fig. 188). The box has markings in
black, a blue center band and blue vertical end cleats or, more recently,
is unpainted with markings in black.

b. Antitank Mines. The mine M15 series, with one fuze and one acti-

vator each in an individual metal container, are packed one per wooden
box (fig. 189). 'The mine M6 series, with one fuze and one activator each
in an individual metal container, are packed two each per wooden box.

RA PD 116928

Figure 187, Packing box for antibersonnel mivs 3473 «
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. MOLITION MATE
138. General RIALS
~a. The term “demolition m
ition ials”
charges of different sizes and hapes
for use with such charges
>
and apparatus such as
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il Iref.f:rs to a .variety of explosive

e » CXplosive mitiating devices designed
v .

> oxplos € and nonexplosive mechanical devices

nts, tools, and equipment used with thej

P

charges for perfofming various military demolition functions. These
functions include such operations as destruction of earthworks, fortifica-
tions, railroads, dams, bridges, and buildings, and excavation for construc-
tion projects and clearing obstacles and minefields. Certain demolition
materials are grouped into “kits” and “sets” for the convenience of espe-
cially designated military units in performing preseribed kinds of demoli-
tion work or missions and training therefor. '
b. Demolition materials, components, ausiliary items, and “kits” and
“gets” for service use and packing data are listed in Department of the
Army Supply Manual ORD 3 SNL R-7. Inert items and simulated
service items for training and packing data are listed in Department of
the Army Supply Manual ORD 3 SNL R-6.  For complete technical
information on military demolition material, see TM 9-1946. For com-
plete information on military explosives, see TM 9-1910. For tactical
information pertaining to demolition material, see FM 5-25 and FM

20-32,
139. Classification

Demolition materials are classified as to co
as to USE as service or training, and as to type as explosive
t sets, and

mposition as explosive or

nonexplosive,
charges, priming and initiating material, demolition equipmen
mine-clearing devices. . Types of demolition material are as described in

a through 4 below.
a. Explosive Charges. 'These consist of high explosives in various sizes

and shapes used as the main charge in conjunction with appropriate det-
onating devices, as in the case of “demolition blocks” or commercial
dynamite “sticks” for general demolition, or used in the form of charges
for special mechanical apparatus, such as mine-clearing devices.

b. Priming and Initiating Materials, These consist of explosive fuse, cord, .
and firing devices, together with instruments and explosive, electric, and
mechanical accessories used to initiate demolition charges. '

¢. Demolition Equipment Sets. 'These sets are made up of selected explo-
th containers and carrying attachments for
the efficient performance of particularly designated demolition tasks.
Demolition training kits are made up of inert items for use in training.
Certain sets and kits are designed for a particular kind of demolition
operation such as mine-field-clearing or for preparing excavations.

d. Mine-Clearing Devices. These are long, narrow, flexible explosive de-
vices used for breaching minefields.

(1) The antipersonnel mine-clearing detonating cable is used for
clearing narrow lanes through antipersonnel minefields and
is propelled by a jet propulsion unit operating on the rocket

sive and nonexplosive items wi

principle.
(2) Demolition snakes, which are used for breaching antitank mine-
fields, are designed to be either pushed or towed by tanks.
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140. Types

a. Explosive Charges.
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(2%-1b COMP C-3), and BLOCK, demolition, M5A1 (2%2-1b
COMP C-4) are all blocks of plastic explosive. Any of these
can be molded by hand at femperatures between —20° and
125° F. and packed into close contact with irregular objects
to produce high-demolition efficiency. Below —20° F., the
explosives become brittle but are not otherwise affected.
Being insoluble in water, blocks of composition C-2, C-3, or
(-4 are suitable for underwater demolition. Initiation may
be by detonating cord tied in a double knot with explostve
formed into a ball around the knot. The block M5ALT is
safer for use in closed spaces than block M3 or M5 because
of less danger from poisonous gases from the explosion of
COMP C-4. :

(2) Nitrostarch explosive is used in general demolitions especially for
cutting and breaching. Its use is similar to that of TNT but it
is more sensitive to flame, friction, and impact. It is also less
water resistant and should be detonated promptly if used under
water. Nitrostarch is issued in the form of a 1-pound package,
which is made up of four %-pound packages cach containing
three square blocks. Fach block has a central hole. The
blocks are arranged to form continuous “cap wells” through the
1-pound package, which is primed by passing detonating cord
through one cap well and hack through the well at the diago-

. nally opposite corner and tying a knot in the end of the cord to
keep it in place. The cord may be detonated at the opposite
end by the 8-second delay detonator M2, the 15-second delay
detonator M1, or by a blasting cap, which, in turn, may be
detonated by time blasting fuse initiated by fuse lighter.

~ (3) Trinitrotoluene (TNT) is a powerful high explosive used in gen-
eral demolitions primarily for cutting and breaching. Tt is rel-
atively insensitive to shock. Although it may not be exploded
by the impact of a single rifle bullet, it would probably be ex-
ploded by concentrated rifle or machine gup fire. TNT can
be burned in the open in small quantifies without exploding.
If an attempt is made to destroy it by burning when confined
or if a large quantity in the open is ignited, the mass of TNT
will explode. TNT is insolubie in water and therefore cap be
used in underwater charges. EXPLOSIVE, TNT, Y%-pound
biock, is in a yellow container 1% inches square and 3% inches
long. One end of the Block may have a threaded or an un-
threaded cap well, depending on the date of manufacture, into
which a special blasting cap or detonator can be inserted for
initiating. EXPLOSIVE, TNT, 1-pound block, is in an olive-

drab container 7 inches long and has a threaded cap well.

Blocks with threaded cap wells will receive: 8- or 15-second de-
lay detonation; electric or nonelectric blasting caps with prim-
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ing adapter; or nonelectric blastin

g cap crimped to any standard
firing device.

{4) Shaped charges used in military demolition consist of cylindrical
blocks of high explosive having a conical or hemispherical metal-
or glass-lined cavity in one end and a blasting cap well at the
other end. Detonation of the charge travels from the cap well
to the cavity where the detonation wave is “focused” to produce
a high-speed penetrating or cutting jet that will blast boreholes
in steel, concrete, and similar material,
of a shaped charge is obtained when it is exploded at a certain
characteristic distance, called “stand-ofl,” from its target. The

stand-off is provided for by a fiber sleeve or metal legs support-
ing the charge at time of firing. See TM 9-1946 for precau-
tions in use of shaped charges. CHARGE, shaped, 15-pound,
M2A3 contains approximately 11% pounds of 50/50 pentolite
in a moisture-resisting fiber container. Charges of later manu-
facture ¢ontain COMP B with a 50/50 pentolite booster. The
top of the charge has a threaded cap well for receiving a blast-
ing cap and adapter or any standard firing device. A cylindri-
cal fiber base slips on the end of the charge to hold
at the proper stand-off distance.
high-density glass.

Maximum penetration

the charge
The cavity liner is a cone of
This charge will pierce 36 inches of rein-
forced concrete or in a wall of greater thickness will produce a
hole 30 inches deep and 2 to 3 inches in diameter. CHARGE,
shaped, 40-pound, M3 (T3) consists of approximately 30 pounds
of 50/50 pentolite, or COMP B with a pentolite booster in
charges of later manufacture, in a metal container. The top of
the charge has a threaded cap well for receiving a blasting cap
and adapter or any standard firing device. A metal tripod for
gaging stand-off distance is shipped unassembled with the
charge. CONTAINER, charge, cavity, Mk 2 consists of a
sheet-metal body, a sheet-metal cone, and wire legs. The body
is a small hollow cylinder. The cone fits into one end of the
body to shape the charge of COMP C3 with which the container
is to be packed. " The three legs attached to the cone end of the
body provide proper stand-off distance. The loaded container
is intended to open thin-skinned explosive-filled ammunition or
charges by initiating low-order detonation for destruction pur-
poses. The charge is detonated b
special blasting cap.

y a nonelectric or electric

(5) The explosive cratering charge is a 40-pound charge of ammo-

nium nitrate in a cylindrical metal container. The central sec-
tion of the charge of ammonium nitrate consists of a booster. A
cap well and detonating cord tunnel for blasting caps or deto-
nating cord are attached to the container opposite the booster.
The charge is used for blasting craters in roads and for similar
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pound.. fig. 192), which is made up o ‘
lore torpedo (Aig- g : cined in
™ Thelgsail:eg-zililled steel tubes that may be usffd Slnghiioirbjlasting a
eXplt'ple lengths with connecting sleeves, 15 use
multi
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. Figure 193.  Destrustor, high-explosive, universal, MI0.

path through wire entanglements or other obstructions. The
individual tubes, called loading assemblies, may be used as ex-
plosive charges for other demolition purposes. TORPEDO,

bangalore, M1A1 consists of 10 loading assemblies, 10 connect-
ing sleeves (new type), and 1 nose sleeve. The loading assem-
bly is a 5-foot-long stecl tube filled with amatol, with about
4 inches of TNT at each end. Total weight of explosive in
each tube is about 9 pounds. . Each end of the tube contains a
threaded well to accommodate a detonator or any standard
firing device with blasting cap crimped thereto. An Army

_ special blasting cap or a commercial No. 8 (or stronger) cap is

required. A firing device may be fitted with an 8- or 15-sec-
ond-delay detonator, concussion detonator,, or Army special
blasting cap to initiate the entire bangalore torpedo. Detona-
tion may also be accomplished by a detonator or four turns of
detonating cord wrapped around one end. The connecting
sleeve is a short tube into which the ends of twe loading asserri-
blies can fit and be held by three spring clips. The nose sleeve,
which is held in place by a spring clip, has a rounded point for
ease in pushing the torpedo through obstacles.

(8) The universal high-explosive destructor M10 (fig. 163) is a high-

explosive charge initiated by means of blasting caps or mine
actuators and standard firing devices. The destructor M10 is
essentially an adapter-booster, with a threaded bushing that
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Figure 195, Detenator, 8-second delgy, M2.

will fit 1.5-, 1.7-, and 2-inch standard right hand threaded fuze
cavities. It is used in preparing loaded projectiles and bombs
as improvised mines, booby traps, and demolition charges. It
is also used by disposal units to destroy deteriorated or aban-
doned ammunition. The destructor is composed of a plastic
closing plug, standard priming adapter, blasting cap bushing,
activator bushing, two booster cups (containing tetryl pellets),
and an ammunition bushing. The booster cavities of bombs
and large projectiles should be filled to the full depth by adding
booster cups to the destructor M10 as required.
b. Priming and Initiating Components, Accessories and Tools.
{1) Detonators are of the concussion type or of the friction-igniter
type.
(2) DETONATOR, concussion type, M1 (fig. 194) is a mechan-
ical firing device that is actuated by a concussion wave of a
* nearby blast. A concussion wave strong enough to overcome

the snap diaphragm causes the detonator, when armed, to:

function. - These detonators can be used to fire several
charges simultaneously without interconnecting the charges
with wires or detonating cord. A single charge fired in
water or in air will detonate all charges equipped with con-
cussion detonators within range of the main charge or each
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Frgure 196, Lighter, Suse, weatherproof, M2,

other. For safety while arming the device in water, blue
and yellow water-soluble time-delay salt tablets are supplied
with the detonator. The blue tablet gives a delay of ap-
proximately 3% minutes and the yellow a delay of approx-
imately 7 minutes. See TM 9-1946 for operating range of
concussion detonators,

(&) Friction-igniter, delay-type detonators are devices for detonat-
ing explosive charges after a definite period of delay. The
initiating mechanism (a pull wire coated with friction mate-
rial set in a flash compound), delay system, and detonator
are all integral parts of the unit. These detonators are used
for delay firing of demolition charges, particularly during
assault demolitions. The detonators are also used to fire
underwater charges. The standard detonators of this type
are DETONATOR, 8-second delay, M2 (fig. 195), and
DETONATOR, 15-second delay, M1, which are almost
identical in overall appearance and in functioning except for
time of delay. These detonators can be identified in dark-
ness, since the 8-second delay has a “T” type pull pin handle
and the 15-second delay has a circular pull ring.

(2) Fuse lighters are used to igdite safety fuse or time blasting fuse.

(#) LIGHTER, fuse, friction type, M1 is a paper tube containing
friction powder. Barbs inside the open end of the fuse
lighter permit the fuse to be inserted but prevent its removal
except by force. A pull on the loop or handle at the closed
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(3) FUSE, safety, M700 (fig. 197) is in the form of a 0.20-inch di

< BREEN)  PEASTIC 'C_QV__ER

Figure 197, Fuse, safety.

end of the friction-type lighter mechanicqlly igmtes- th_e fl;l}i;
tion compound that, in turn, fires the powder train in

fuse,

(b) LIGHTER, fuse, wea:herproof,.MQ (fig. 196) consists of a

barrel that holds the firing mechar}ism and a coqphnirll:\a;de

that contains a percussion cap primer and ;1?5 iai); rgo <

fuse retainer. Plastic ?Caliri'g }r:;::erla\];vl}slel;sea rzlease F}:Jin !
joi fuse and fuse lighter. . .

;hlfllics,ng, (f)iiiilg pin strikes a.percussi'on. cap pr;m;:lll"szhj;,d :;

turn, ignites the fuse. The lighter will ignite the

all weather conditions, even under water.

eter cord consisting of a flammable cord tightl;(. wrappeci V}Vlli('.)];
ials. When ignited by ordinary matc
waterproofing materia . ' inary match ot
. lighter, it transmits a flam .
by a weatherproof fuse lighter, : . o
1 i be installed in an exp
electric blasting cap that may . oxplosive
| i is limited standard for use in genera
charge. This fuse is limite e In e e
iti der water. e burning rate
litions, both on land and un
f;sle is approximately 40 seconds per foot, .howevcr, tlfle b111rrrlur_tllg1
time should be tested by timing the burm.ng ofal- ot(l)t e dgto
of fuse, after cutting off a minimum of 3 1n(:‘hes ont Tehendark
remové: powder that may have absorbed moisture. Lhe
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e EXPLOSIVE

_F tgure 199, Cord, detonating, walerpron/:

il;een_ cover is smooth with abrasive marking at 18-inch {1 min
u ;i)cilnit:flai; fF USF; bl]jxsting, time (commercial) (fig. 198)-
e form of a Y4-inch diamet istin ’

Y : er cord consisting of
ack powder core wrapped with several layers of fabrif an

waterpr i i i
proofing materials, is used for similar purposes but is not

i .
reliably waterproof. This is the ordinary commercial-type

safety f i 1 1
e y fuse. FUSTE‘, blasting, time, is authorized for issue onl
r use 1n the continental United States !

4) W, i |
(4} Waterproof detonating cord (fig. 199) consists of an explosive

E());et.ﬁf PETN contafined in a braided seamless cotton tube
¢ outside of this tube is a layer of asphalt on which is 3:

layer of i
. Aayer of rayon. The outer covering is a continuous extruded
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Figure 200.  Firing devices.

coating of polyethylene plastic, which is colorless and smooth to
the touch. The outside diameter of the cord is 0,200 inch.
This waterproof detonating cord is the standard cord for gen-
eral use in military demolitions, both on land and under water.
(5) Detonating cord (primacord) consists of a Aexible tube filled
with PETN in the approximate amount of 40 grains per foot

(approximately 5.7 Ib per 1,000 ft). This cord is a limited -

standard item and will be ased for training purposes only as
soon as sufficient supply of waterproof detonating cord becomes
available. It is ordinarily used to transmit a detonation from a
primed or from a delay detonator to a charge of high explosive
or from one charge of high explosive to another without requir-
ing the use of a second cap.

(6) Firing devices (fig. 200) are of two general types, the tubular

type and the box type. The coupling base, fitted to all types,

has the standard thread and nipple and always contains a per-

cussion cap primer. The coupling base may be of the remov- .

"ahle type or the type that is not to be remaoved (as in the pull-
friction and delay types), depending on the particular model
of firing device. Al firing devices may be used interchange-
ably as appropriate for the particular task to be accomplished.
Firing devices may be used with heavy antitank mines and
activators, with light antitank mines and blasting caps, and
with improvised explosive charges and primed blasting caps.
When a firing device is used with a service activator or a prac-
tice activator (see TM 9-1940), no blasting cap or black pow-

der igniter charge is needed. When used directly with light
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antitank service mines or with demolition blocks, a firing device
requires a crimped-on blasting cap.

(¢) The tubular-type firing devices, consisting generally of head,

case, coupling base, and percussion cap primer are arrangee
for actuation by pressure, pull or release of pull, or chemical
action, according to the design of the particular model.

/. FIRING DEVICE, delay type, Ml is a chemical device
used for firing a delay-action mine or demolition block.
Delay action is initiated by crushing a glass capsule, filled
with corrosive liquid, that is contained in a thin-walled
portion of the case.  An identification and safety strip,
colored to indicate the delay time of the device, is visible
through an inspection hole in the coupling base. The
nominal delay time (at 75° F.) and corresponding colors
are: 9 minutes, black; 15 minutes, red; I hour, white; 2%
hours, green; 5% hours, yellow; and 11% hours, blue.
The nominal delay time is subject to temperature correc-
tion in accordance with a table furnished with the firing
device, ,

2. FIRING DEVICE, pressure type, MIAl is actuated by
pressure and is used in setting up booby traps. When a
safety pin between the firing pin and primer has heen re-
moved, a pressure of 20 pounds on the pressure cap acts to
release the spring-loaded firing pin that fires the primer.

3. FIRING DEVICE, pull-friction type, M2, which contains a

friction initiated primer, is actuated by a pull wire and is

used in setting up booby traps. The body is-plastic and
_the base is nonremovable. A coated wire, to which a
spring -and pull ring are attached, passes through the body,
through the friction compound, and into a nipple on the
base. ; A direcy pull of 3 to 11 pounds on the trip wire
. (pull wire) stretches the spring and draws the coated wire
- through the friction compound thereby igniting it. Once
fired, the device cannot be reused.
£. FIRING DEVICE, pull-release type, M3 is a mechanical
device actuated by either an increase (pull) or a decrease
(release) of tension in a taut trip wire and is used with
antipersonnel mines M3 or in setting up booby traps. A
direct pull of 6 to 10 pounds on the trip wire or release of
tension, such as cutting or detaching the trip wire, act in
different ways to release the spring-loaded firing pin that
fires the primer. -

3. FIRING DEVICE, pull type, M1 is a mechanical device

actuated by a pull on a trip wire and is-used with anti-
personnel mines M3 for activation of antitank mines and
in setting up booby traps. ~ A direct pull of 3 to 5 pounds

/

on the trip wire releases the spring-loaded firing pin that
fires the primer. o |
(6) The box-type firing devices, consisting of a rectangular stec:f
body and primed coupling base, are actuated by release o
pressure. ‘ )

/. FIRING DEVICE, pressure-release type, M5 is a mechz?n-
ical device used to activate antitank mines equipped with
supplementary fuze wells (cap wells) al:ld for genecral
booby-trap installations with charges having a threa(‘ied
well. A release plate will release the spring-loaded firing
pin, which fires the primer, when a restrainit:lg load of at

least 5 pounds is displaced more than five-eighths of an
inch. This firing device may be reused.

2. FIRING DEVICE, release type, M1 is actuated w.hen a re-
straining weight is removed from it and is used in setting
up booby traps. A restraining weight of at lc?ast 2 p.ounds
is applied on the top face of the latch at the time o.f instal-
lation. After the safety pin has been removed, displace-
ment of the restraining weight releases the latch, allowing
a spring lever to actuate the firing pin that strikes the
primer. .

(¢) Inert firing devices used for training purposes are to be em-
ployed in exactly the same manner and wz_tif the same care and
precautions as are the explosive items comprising the f%rmg c_ie-
vices simulated, hence it is essential that personmel in train-

ing be fully conversant with all procedures and instructions

given in this manual pertaining to the explosive ﬁ}“ing
devices. For descriptions of individual service firing devices,
- see TM 9-1946.

(7) Percussion cap primers produce a small flame w_her} struck by a
firing pin to initiate a blasting cap or igniter charge.
PRIMER, percussion, M27; PRIMER, percussion cap, M2;
and the similar PRIMER, percussion cap, improved No. 3 con-
sist of a flanged copper or gilding metal cup Witl:l a hol.e in the
bottom of the cup. The primers contain an inner 1nvertc?d
cup, an initiating charge, and an anvil.  Firing devmtes are-is-
sued with this type of primer installed in the C(.)uphng ba.se.
Coupling bases of newer manufacture are fitted with percussion
primer M27. Coupling bases of earlier manuffmture‘ were

. fitted with percussion cap primer M2. The primer is also
issued separately for repriming firing devices use-d with regular
practice mines or with improvised practice mines or booby
traps. s owow - ’ .

(8) Blasting caps (figs. 201 and 202}, used for initiating cxplosives,
are of the Army nonelectric and electric types and the commer -
cial nonelectric and electric types.  The Army types consist of
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Frgure 207, 'Blasting caps.

Figure 202, Blasting caps ( nonelectric ).

a thin tubular metallic shell of noncorrosive metal about 2
inches long and % inch in diameter filled with a sensitive high
explosive. In priming, the caps are inserted into the cap wells
of demolition explosives. The electric type has wires for
attachment to a blasting machine and the nonelectric type may
be crimped to any standard firing device. The nonelectric
caps may also be orimped to safety fuse (time blasting fuse)
fitted with a fuse lighter or crimped to detonating cord fitted
with a delay detonator. Special Army caps, both electric and
nonelectric, loaded with pentacrythrite tetranitrate (PETN) are
used to detonate the less sensitive military explosives, such as
TNT and ammonium nitrate. Commercial caps, principally
the No. 6 and No. 8, may be used to detonate the more sensl-
tive explosives, such as dynamite, gelatine dynamite, or nitro-
starch. The No. 8 cap is more powerful and more expensive
than the No. 6 cap. For description of wiring and electric wir-

ing circuits, see FM 5-25.

{9) Accessories arc issued for use with priming and initiating ma-

terial,

(a) ADAPTER, priming, M1A4 s a small hollow plastic hexag-
onal-head cylinder that is threaded on one end. The
adapter simplifies the priming of military explosives having
threaded cap wells. The adapter is used with electric blasting
cap, with nonelectric blasting cap and safety fuse, and with
detonating cord. . '

(b) ADAPTER, priming, M1A3 and earlier models are similar to
adapter M1A4 except their external shape is round. The
adarter M1A3 is now limited standard and is mandatory for
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use in training until present supply is exhausted.

(¢) CLIP, cord, detonating, M1 is a small metal device used to
join detonating cord. :

(d) Waterproof blasting cap sealing compound is used to mojs-
tureproof the connection between a nonelectric blasting cap
and safety fuse and to moistureproof dynamite primers. The
compound does not make a permanent waterproof seal.

(¢) Single-conductor No. 20 AWG annunciator wire ts-issued for
making connections between electric blasting caps or between
cap and firing wire.

(f) Firing wire for electric firing of charges consists of two-con-
ductor No, 18 AWG vinyl polymer- or rubber-covered wire
or of two-conductor No. 20 AWG vinyl polymer-covered
wire. The wire is carried on 500-foot or 1,000-foot firing
wire reels. _ B

(10) Instruments and tools are issued for-use with priming and ini-
tiating material.

(a) The blasting galvanometer is used to test electrical firing wire
circuits. It contains an electromagnet, a small special silver
chloride dry cell, a scale, and indicator needle,

(b) Blasting machines are small electric generators that produce
current for firing electric blasting caps. There are two types
in Army use, the 10-cap twisting-handle type and the 30-,
50-, and 100-cap push-down-handle (rack-bar) type. 'The

e —————

e

A—3 box, cap, 10-cap capacity, infantry

B—b firing device, pull-friciion type, M2

C.—30 clip, cord, detonating, M1

D—5 firing device, pressure type, MIA1

E—10 detonator {five 15-scc délay, M1, and five 8-sec delay, M2}

F—{ chest, demolition squad

G-_1 reel, wire, firing, 5300 ft, RL-39A, w/2 caTrying straps, w/winding device, w/o
spool, w/o wire, and { spool, DR-8A, empty, reel, wire, firing, 300 ft -

H—1 block, demolition, chain, M1 (cight 2%4-1b block strung on cord, detonating) -

J—1 wire, firing, 9_conductor, vinyl-polymer cavered, 500-ft rol}, No. 18 awg

K —2 wire, annunciator, single-conductor, cotton covered, 200-ft rolt, No. 20 awg

1.—1 fuse, safcty, M700, or fusc, blasting, time (30-ft coil} )

M 30 adapter, priming, M1A#, or adapter, priming, M1 A3 or adapter priming, M1A2

N-—30 cap, blasting, special, nonelectric (type I (J1 PETN))

P-—1 knpife, pocket, general purpose, 14K -65 (stored, issued, and reviewed by Quarter-
master Corps} - '

(28 block, demolition, M3 {comp ©3) (2%-1b block)

R— 8 block, demolition, M2 (2¥%-1b block)

S_ 3 cord, detonating {PETN) (100-fi spoal)

T —1 twine, hemp, No. 18, 4-0z. ball

U—I machine, blasting, 10-cap capacity, chass A

W_—3 tape, friction, general use, grade A, %-in wide, ¥-1b roll

X —1 galvanometer, blasting (w/leather case and carrying sirap}

Y30 explosive, TNT, i-lb block ’

Z—40 lighter, fuse, weatherproof, M2

AA—95 cap, blasting, special, electric (type 11 (J2 PETN))

BB—2 crimper, cap (w/fuse custer), M2

GC—1 pliers, lineman’s, side-cutting, length 8 in, 2 destructor, high-explosive, universal,
AN CTIMN
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Figure 204.  Demolition equipment set No. 5

| AMACHINE, BLASTING, (Q.LAR CAPACITY, ‘CLASS A, W/EXTRA HANDLE |
B AP BLASTING, SPECIAL, ELECTRIC, 32 (ETN. -

TADAPTER - PRIMING, MIA4 OR ADAPTER, PRIMING,
S MIAS OR "ADAPTER PRIMING - MIAZ

Do CALVANOMETER, BLASTING. W/LEATHER CASE AND CARRYING STRAF
g IWIRE,_FIRING, 5. CONDUCTOR,, VINYL-POLYMER COVERED, S
~500.FT ROLL, NO 30 AWG . . . S

FoDAG, CANYAS, CARRYING, DEMOLITION EQUIPMENT

Figure 205, Demolition equipment sel No. 7.

' capacity of a blasting machine is the number of electric blast-
ing caps properly connected in series that it will fire if oper-
ated correcily.

(¢} Blasting machine testing rheostats of two types are used in the
Army in connection with testing blasting machines. The
types of rheostats are the six-post and the nine-post.

J. RHEOSTAT, blasting machine, testing, 6-post, consists of a
series of coils of electrical resistance wire in a rectangular
block-type case. The terminals of the resistance colils are
connected to the internal ends of six brass binding posts
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Frgure 206, Rod, earth, blast-driyen M3

that extend through the top of the case. Numbers on the

side of the case between adjacent pairs of binding posts in-
dicate the number of caps in series having the same
resistance as the internal resistance coil connected to that
particular pair of posts. The number of caps in serics
having a resistance equal to that between anp pair of posts
is obtained by.adding the figures between the pair selected.
This rheostat may be used to test a blasting machine from

5- to 100-cap capacity.

2. RHEOSTAT, blasting machine, testing, 9-post, is similar to

the 6-post rheostat except that it is longer and has nine

binding posts and correspondingly larger capacity. It
may be used to test a blasting machine from 5- to 310-cap

capacity.

(d) Cap crimpers are designed to squeeze the shell of the non-

electric cap tightly enough around safety fuse or detonating
cord to prevent it from being pulled oft easily and still not
interfere with the burning of the powder train in the fuse.
The standard cap crimper is CRIMPER, cap (with fuse cut-

ter), M2, which has a narrow jaw that crimps a water-re-

sistant groove.

¢. Demolition Equipment, Sets and Kils.
(1) Demolition equipment sets (figs. 203-205) contain explosive and

nonexplosive items for the performance of particularly desig-
nated demolition tasks. Complete lists of the components of
specific demolition equipment sets are published in Department

The sets are

or M1A4
L—1 crimper, cap, M2 (w/fuse cutter)

M—1 box, cap, 10-cap capacity, infantry

of the Army Supply Manual ORD 3 SNL R-7.

designated as follows:
(a) DEMOLITION EQUIPMENT set No 1, engineer squad. -

(6) DEMOLITION EQUIPMENT set No. 2 engineer platoon.

(¢) DEMOLITION EQUIPMENT set No. 5, individual.
(d) DEMOLITION EQUIPMENT set No. 7, electrical.

(2) The blast-driven earth rod set is used for making holes as deep

as 6 feet and severa! inches in diaimeter in earth or soft shale.
The assembied

Tt is not usable in rock or other hard material.

A—1 chest o
B-—1 chamber, firing ¥-in wd, 8-oz roll
C—1 plate, base, extractor, assy P—100 point

Q-—2 hox, cap, H)-cap capacity, engineer

D—1 red, extension:
E—1 extractor, rod R—1 tripod

{type T (J1 PETN))

W—100 charge, springing
Fioure 206 — Continued.

N-—2 tape, friction, general usc, black,

F—1 rad, handles and starting 5100 charge, propelling, M12 (T1)
G—1 rod, inserting (w/primer, M44)
H—2 rod, intermediate
—2 rod, main, long
K.— 100 adapter, firing, explosive, M1A3J
time, 50-ft coil
TV 200 lighter, fuse, weatherprogf, M2

T— 100 cap, blasting, special, nonelectric

U—2 fuse, safety, M700, or fuse, blasiing
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Frgure 208 )
. .Przmmg assembly, demolition Mi5

a cylindrical firing chamber that

g Charge M12, when

B—8 block demolition, chain, M1, inert
C_-16 hlock, demolition, M3, inert
D—12 block, demolition, ¥%-lb, inert
E—1 torpedo, bangalore, M1AJ, inert
F— 1 charge, shaped, 15-1b, M2AS3, inert
G —1 charge, shaped, 40-1h, M3, inert
H_-2 detonator, 15-sec delay, M1, inert
J—2 detonator, 8-sec delay, M2, inert
K_9 detonator, concussion-type, MI,
inert
L— 50 adapter, priming, explosive, M1A3
M—50 clip, cord, detonating, M1
N--10 firing device, pressure-type, M1,

inert

P10 firing device, pull-friction-ty pe,
M2, inert

Q-5 firing device, pressure-release-type,
M5, inert

U-—100 cap, blasting, tetryl, nonelectric,
inert :
V_30 lighter, fuse, weatherproof, M2,
inert
W_-2 crimper, cap, M2 (w/fuse cutter)
%1 machine, blasting, 10-cap capacity
(class A)
Y| galvanometer, blasting, complete -
Z—-2 tape, friction, gencral use, black,
%-in wd, 8-oz roll
AA—1 wire, firing, 2-conductor, vinyl-
polymer covered, 250-ft roll, No 20
awg, training
BB-—1 wire, annunciator, single-conduc-
tor, cotton covered, 50-ft roll, No
20 awg, training
CC—1 knife, pocket, general purpose
DD—2 twine, hemp, No 18, 4-0z ball
EE—1 chest, demolition squad

R —4 cord, detonating, inert (100-ft spool)
S—3 fuse, time blasting, inert (100-ft
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Figure 209.  Demolilion training kit T38.

diameter of the hole may be expanded from top to bottom, as,

for example, when making a post hole, by using onc or more
springing charges or detonating cord, siranded.
e e R e (R 207 consists of eight demolition blocks
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M3ALl, eight demolition block hook assemblies, and two demo-
lition priming assemblies M15, Demolition block M5A1 is de-
scribed in a(1)(c} above. The priming assembly M15 (fig, 208)
consisis of a length (approximately § ft)
hexagonal-shaped plastic adapters, each
two detonating cord clips. The adapters that are attached to
the cord, one at each end, are threaded to fit the cap well of
demolition blocks and light antitank mines. Fach booster con-
tains a charge of 13.5 grains of RDX.  The clips, which are in
place on the cord about 20 inches from either end of the assem-
.bly, are for making junctions on main Knes of detonating cord
in a demolition system.  The demolition kit M37, together
with main lines and their initiators, is used (o form a demolition
system with one or more demolition blocks M5A1 as the maijn
explosive charge.
(4) Demolition training kits consist of inert items only. KIT, dem-
olition, training, T38 (inert) (fig. 209), and KIT, demolition,

training, T39 (inert) are provided for the training of personnel
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15T FUZE SHIELD,
330 BOLT KALE . -

. ‘._FROM TAlL breach minefields. They may also be used to breach bands’of

log posts, sieel rails, antitank ditches, and some small concrete

2D FUZE SHiELo, - iy . .
obstacles. A demolition snake consists of sections made up of

(2) Demolition snakes

43D BOLT HolE -
: T HOLE.
(FROMTAIL 2

/ FUZE SHigtp
T _exrLosive CARTRIDGES
. NOSE i

Figure 212, Snatke, demolition

M3 —longitud; ] .
ongitudinal section af JSuze, bullet impact, M14
, , 1.

pounds of oil-soaked PETN i
P A - This charge consi
I_OOpgraincieg?rl;aEt;;lg\fr cord, each strand coitaiE?;gt:popfnl)iiswands
not b e i FE Subs}:ﬁr foot. Regular detonating cord gflatelly
£1ip with oo o hutt?. One end of the cable has bl
oroand. s for. nc oring the cable to a stake drive a_Cable
e, fOrrinsertincontalns a booster charge and a tlirl it
g the cane thg a 15—s.econd delay detonator for crealded
A, e c;rrymg case, the cable is cojled o
roiete ok I e ove before the unit is fired. Th aroun'd
by the dopoross t € I}I:lneﬁeld by a JATO, where it is Pl
folding sy aln the anchored end. A launcher ‘?Ploflﬁd
lic uminum angles, is used to hold th’et}Al'?'iOIS;a
es, in

arately.  One LIGHTER fuse
jA'.TO._ The entire as.sen,lbl

W:hlch 15 a cylindrical aluminy
V1c-led with carrying handi .
weighs 92 pounds, "

. M2 is Providcd for.igniting the
is contal.ned In a carrying case
Om ;an with removable Iids, pro-,
n both ends.  The loaded case

figs.
(figs. 211 and 212) are used principally (o

weighs 63 pounds and contains 46

two parallel linear explosive charges encased between corru-
gated metal plates, bolted together to form 2 rigid assembly
that can be towed or pushed by a light or medium tank. The
snake is exploded by action of a bullet impact fuze that is ac-
tuated by fire from a machine gun on the tank. ~ Complete lists
of the components of specific models of demolition snakes are
furnished in Department of the Army Supply Manual ORD
3 SNL R-7.. . '

(a) SNAKE, demolition, M2, and SNAKE, demolition, M2A1,
which are similar except in total explosive load and in minor
details, are earlier models. CHARGE, snake, demolition,
M? is used in the snake M2.  The charge used in the snake
M2A1 is the same as that used in SNAKE, demolition, M3
described in {b) below. The corrugated plates used for both
snakes M2 and M2A1 are steel.  The plates for the demoli-
tion snake M3 are of aluminum..

(b) SNAKE, demolition, M3 is 14 inches wide, 5 inches high, and
400 feet long when assembled. It weighs approximately
9,000 pounds, including 4,500 pounds of explosives. Corru-
gated aluminum plates 9 feet long, fastened with steel bolts,
washers, and nuts, form the body of the snake. A pear-
shaped aluminum nose, attached to the forward end of the
snake in such a way that the nose can swivel slightly, aids in

guiding the snake over and around obstructions. - Other
components and accessories adapt the snake for pulling or
pushing by a tank. One hundred twenty-eight CHARGE,
for snake, demolition, M2A1 and M3 are issued with each
SNAKE, demolition, M3. The charge is elliptical in shape,
encased in sheet aluminum, is 3 feet long and weighs 40.
pounds, including approximately 35 pounds of explosive.
The explosive is 80/20 amatol with a booster charge of crys-
talline TNT in each end. One end contains a cap well to
receive a blasting cap when the explosive cartridges are used
individually for general demolition work. The explosive
charges are loaded in 390 fect of the 400-foot snake, giving
of 14-pounds per loaded foot. Dirt-
filled tamping bags are placed adjacent to the charges, ex-
tending 10 feet toward the nose of the snake and 20 feet
toward the rear, to prevent the charges from shifting. Load-
ing assemblies for ‘bangalore torpedoes may be used as an
alternative explosive charge.” Two FUZE, bullet impact,
M1 are supplied with each demolition snake. -~

an explosive weight
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a.

Care and Precavtions in Handling

General.  Due consideration should be given to the observance of

appropriate safety precautions in handling demolition material.

b.

Types of Explosive Charges and Groups. Information concerning the

care to be exercised in handling demolition materials will be found in
TM™M 9-1903, TM 9-1946, FM 5-25, and in AR 385-63.

142,

.

(1) Demolition charges must be handled in accordance with the
sensitivity of the explosive comprising the charge. For com-
plete information on characteristics of explosives, see TM
9-1910.

(2) Demolition blocks of plastic explosive must not be exposed to
open flame as they ignite easily and burn with intense heat. If
burned in large quantities, they may explode. Dynamites must
be handled with caution because they may be exploded by
flame, sparks, friction, and sharp blows, including impact from
hullets or shell fragments They are more sensitive than other
-explosives used in demolition or blasting.

7(3) Priming components such as safety fuse (time blasting fuse) and

detonating cord are sensitive to flampe. They should be stored
separately from explosive charges or blasting caps.

(4) Initiating components such as detonators, blasting caps, and
primers must be protected from shock and high temperature
since they contain sensitive explosive elements. Blasting caps
will be stored separately from dynamite.

Precautions in Firing

Detailed information concerning safety precautions to be ohserved

in firing demolition charges will be found in TM 9-1946 and FM 5-25.

b.

r. v

General safety precautions in firing are in (1) and (2) below.
(1) General.

(a) Lightning and other sources of extraneous electricity consti-
tute definite hazards when firing charges either electrically or.
nonelectrically. A strike or a near miss by lightning is al-
most certain to detonate either type of circuits. For this
reason, blasting operations should be suspended and person-

" nel moved to a safe distance upon approach of an electrical
storm. Other possible sources of static electricity, such as
moving belts, escaping steam, and aperating machinery,

~ should be considered and eliminated before connecting up
charges, especially when working with electric circuits.

Radio transmitters and power lines also produce electrical |

energy and any electric blasting within 1 mile of a broad-
casting or high-power short-wave station or within one-quar-
ter mile of all other radio transmitters must be considered a
potential hazard. Nonelectric and detonating cord systems
are recommended in such locations.

— ..,,_.__4,

{6) The ammonium nitrate cratering charge, nitrostarch and TNT
charges, some demolition blocks, and some dynamites are
dangerous to use in inclosed spaces because poisenous fumes
result from the explosion.

(¢) For demolitions in wet surroundings or under water, only
those charges and priming and ipitiating components that are
recommended for such use should be employed.

(d) Safety-distance requirements for preparation of primers and
demolition charges must be observed (see TM 9-1946).

(¢) Dual-firing systems should be used, whenever practicable, in
order to increase the likelihood of a successful operation and
to minimize the danger of unexploded charges (see FM 5-25).

(f» Primed explosive charges should not be forced into a drill hole
(bore hole). Charges should be tamped only with blunt
wooden tamping sticks.

(2) Priming.
(a) Electric.
1. All caps used in a circuit will be of the same manufacture.
2. Caps will be tested with an approved galvanometer before
priming.
Caps will be short-circuited by means of the accompanying
shunt or hy twisting the bore ends of the wires together
until ready to be ¢onnected into the circuit.

bl

4. Only after all caps have been connected in the circuit will.

the final connection be made to the firing wire.-

5. The ends of the firing wire at the charge will be kept twisted
together until ready to tie into the cap circuit. The blast-
ing machine ends of the wire will be kept twisted together
until after the warning signals are given preparatory to
connecting the blasting machine.

6. The blasting machine or an essential component thereof will

" be kept under guard at all times during preparation of the

charge until ready to fire.

The cap lead wires will not be pulled or tampered with.

8. Only the batteries issued for the galvanometer will be used
in the galvanometer. :

9. In the event of a misfire in an electric circuit, the leading
wires must be disconnected from the source of power be-
fore leaving the firing point to investigate. Investigation
should he delayed long enough to insiire that the misfired
charge 15 not burning. ‘

(b) Nonelectric.

{. When crimping caps, crimp near open end, pointing it out
and away from the body, usmg only the issued cap
crimpers.

=~

2. Caps will be removed from the cap box with the fingertips. .




The only materials to be inserted into the end of caps will
be time fuse, detonating cord, or standard fuse base.
They will not be forced.

3. Charges will be placed on the ground or on the material to
be demolished before lighting their fuses.

4. Prime explosives only when planning to detonate them im-
mediately, and never store primers after they are assembled.

5. Wait af least 30 minutes after the expected time of detonation
before investigating any nonelectric misfires.

6. Test time fuse by burning and timing a short length before
using. Before using, cut off and discard 2 or 3 inches of
the end of the roll to eliminate any absorbed moisture.

7. When using a fuse lighter with less than 1 foot of time fuse,
tape the cap-fuse connection to prevent the flash of the
fuse lighter from spitting directly into the cap.

143. Packing and Marking

a. Packing. -

(1) Exploswe charges. The chain demolition block is packed one
chain per haversack, two haversacks per wooden box. Demoli-
tion blocks are packed eight per haversack, two haversacks per
wooden box. An exception are the demolition blocks M5 and
Mb5A1, which are packed 24 per plastic bag, 1 bag per wooden
box.  Nitrostarch and TNT explosives are packed 50 pounds
per wooden box. The ammonium nitrate cratering charge is
packed one per wooden box. Shaped charges are packed in
wooden boxes.  From one to eight charges are packed per box,
according to the weight of the charge. Dynamite is usually
packed 50 pounds per commercial wooden box. High-explo-
sive destructors are packed 1 per fiber container and 50 con-
tainers per wooden box.

(2} Priming and initiating components, accessories, and tools. Concussion-
type detonators are packed in individual metal containers, 50
containers per wooden box. Delay-type detonators are packed
10 per package, 5 packages per inner package, 4 packages (200
detonator) per wooden box. Weatherproof fuse lighters are
packed 5 per waterproof carton, 30 cartons per wooden box.
Time blasting fuse is packed in 50-foot coils, 2 coils per pack-
age, 5 packages per scaled metal can, 8 cans (4,000 feet of
fuse) per wooden box. The 2-coil packages are also packed
either 30 or 60 per wooden box. Detonating cord is issued in
spools of 50, 100, 500, or 1,000 feet. The 50-foot spools are
packed 100 per wooden box; 100-foot spools, 50 per wooden
box; 500-foot spools, 8 per wooden box. Firing devices are
packed 5 or 10 devices per inner box. Trip wires are packed
with pull-type firing devices. Inner boxes are packed in’

=

wooden boxes that contain from 150 to 250 devices. - Primers

are packed 5,000 or 10,000 per wooden box. Blasting caps are

packed 500 to 10,000 per wooden box or as required. Most
_ accessories and tools are packed as required.

(3) Demalition equipment, sets and kils. The explosive items of demoli-
tion equipment sets are packed, shipped, and stored separately
from the nonexplosive items. No standard packing is pre-
scribed. The blast-driven earth rod set is packed in a plywood
box. Demolition kit M37 is packed in a carrying case of the
haversack type with priming assemblies attached to the top of
the case. Bangalore torpedo M 1ALl is packed in a wooden box.
Demolition training kits are packed in the standard squad de-
molition chest. ‘

(4) Mine-clearing devices. The antipersonnel mine-clearing detonat-
ing cable, including accessories, is contained in a waterp'roof
aluminum carrying case. The carrying case is packed in a
wooden box. .

b. Marking. In addition to nomenclature and ammunition lot num-
ber, packages prepared for shipment are marked with the Interstate
Commerce Commission (IGC) shipping name or classification of the ar-
ticle, volume and weight, and the Ordnance Corps escutcheon. The
Ammunition Identification Code (AIC) is included in the marking when
specified by the packing drawing.

Section X. GUIDED MISSILES

144. General

a. The term “guided missile” refers to an unmanned vehicle moving
above the earth’s surface or under water, the trajectory or flight path of
which is capable of being altered by a mechanism within the vehicle.
The missile usually carries a lethal or useful military load.

b. For reasons of safety and ease in handling and shipping, the com-
ponents of a guided missile are usually stored and shipped separat{-:ly and
must be assembled prior to use. - Assembly is performed at pre(‘ie&gnlated
assembly areas. The components of the various guided missiles dl_ﬂ‘er,
depending upon the particular type and model. In general, a guided
missile is composed of seven basic and distinct major components, de-
seribed in (1) through (7) below. _ o

(1) Aerodynamic structure.  This refers to the design and fabrication of
the missile body.

(2) Control system. The control system is that component that acts
as a pilot to keep the missile in a stable flight attitude and make
changes in course in response to signals from the guidance sys-
tem. The control system operates the control surfaces and the
propulsion unit.
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(3) Guidance spstem. The guidance system is that component that
provides continued target intelligence (course data) that will
take the missile to its target. '

(4) Propulsion spstem. . The propulsion system is that component of a
guided missile that supplies the power for the rissile flight,

(5} Warhead. 'The payload of a guided missile is its warhead. The
warhead contains a lethal or useful military load. The mission
of a guided missile is to deliver the warhead to a point where
maximum effect will be-inflicted on a specific target.

(6) Fuze. The fuze is that component of a guided missile that
causes the warhead to function at the time and under the cir-

_cumstances desired.
(7) Electrical power system. The electrical power system provides

electricity for the operation of guidance, control, and fuzing
systems of the missile.

145. Classification

a. General.  Guided missiles are classified according to the origin of the
missile and its destination. They are also designated by service letter,
model number and modification letter, prefix letter, popular name, and
other appropriate designations.

. b. Basic Designations Based on Origin and Destination. Basic designations
of guided missiles are: '

AAM—Air-to-air missile

- ASM—Air-to-surface missile

AUM—Air-to-underwater missile

SAM—Surface-to-air missile

SSM-—Surface-to-surface missile

SUM—Surface-to-underwater missile

UAM—Underwater-to-air missile

USM—Underwater-to-surface missile .

¢. Service Letter, Model Number, and Modification Letter. Fach basic desig-
nation is followed by a service letter, model number, and modification
letter. * For example, AAM-N-5b is an air-to-air missile developed by

the Navy; it is the fifth model and second modification.

d. Prefix Letters. 'The status of development is indicated by prefix let-
ters. The letter X indicates experimental; Y indicates service test of the
missile; Z indicates obsoletion. For example, XAAM designates an ex-
perimental air-to-air missile. :

¢. Popular Names. Names such as Viking, Nike, Terrier, and Falcon
may be assigned to guided missiles.

146. Identification

Guided missiles and their components may be identified by the paint-
ing and marking thercon. The markings include such data as name of
the component, its model designation, lot number and manufacturer,
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date of manufacture, type of warhead, and other appropriate identifying
~ markings. '

147. Warheads

The useful military load of guided missiles is conta.ined in the war-
head. Dependent upon the target and the effect desired, the types of-

- warheads that may be used are indicated in a through ¢ below.

a. High Explosive. The high-explosive warhead dcpe_qu upon blast—
effect for destruction or demolition of the target. . - .

b. High-Explostve Fragmentation. The effect of thl.S warhe'ad is prodlllq(.:eh
primarily by the fragments of the warhe_ad ‘bemg' projected at hig 1
velocity. The blast at the point of functioning will cause additiona
damage to the target or nearby objects. . .

¢. Chemical. This type may contain toxic chemical agents.

4. Atomic. This type may be designed to produce casualties (l_Oy ther-
mal radiation, blast, and nuclear radiation), to cause destruction and
damage to structures and equipment, and/or to deny the use of an area

idual radiocactive effects. :
du: t](;rz:;iua Practice warheads simulate service w.arheads and are pro-
vided for such purposes as training in handling, fuzing, and loading.

148. Fuzes

a. General. . .
(1) A guided missile fuze is a device used with a warhead to cause

it to function at the time and under the circumsta.nces desired.
{2) One or more fuzes may be used in conjunction \fvlth any of the
warheads described in paragraph 147. * Depending on the type
of target and effect desired at the target, fuz.es used with guided
missiles may be of the impact, VT (proximity), or ground-con-

es.
b. Impatc:fogzi.typ/&n impact fuze is one that is actuated by striking t}klle
target. Functioning time after impact depends upon the design of the
nature of the target. ) .

fuz: E;li'd— ;71;25. VT fuzes furf:tion'on approach to a target. Each type
of VT fuze is actuated by some characteristic of, and at a 'prfzdeterm1ned
distance from, the target. Five basic types of guided missile VT fuzes

~are—

(1) Radio-proximity.

(2) Pressure-proximity.

(3) Electrostatic-proximity.

(4) Photoelectric-proximity.

(5) Acoustic-proximity. E

d. Ground-Controlled Fuzing. In ground-controlled fuzing, the mef:ha-

nism for determining target proximity is not housed.iri‘thc fuze, but is on
the ground, When the proper proximity relationship is reache‘d_ .betwecn
"the missile and- the target, a signal to detonate is sent to the missile.

L= 1




149. Electrical Power System

This system supplies electrical power for operation of the guidance and
control mechanisms and for the fuzing of the warhead. The types of
‘systems are as described in @ and 4 helow.

a. Battery supply, with or without electronic rectifier and transformer
circuit.  This type is suitable for small, short-range missiles.

b. An alternating-current generator using a turbine driven by wind,
battery, engine, or compressed air. This type is suitable for longer
range missiles.

150. Propulsion System

a. General.  The propulsion system used in guided missiles employs a jet-
type engine, which is the only known type capable of propelling such mis-
iles at the required speeds. A jet engine is one that operates on the reac-
tion principle. It consists essentially of a combustion chamber and a
nozzle.  When a fuel is burned in the combustion chamber, a thrust is pro-
duced as a result of the products of combustion expanding and passing
through the nozzle,

b. Types. = Jet engines are of two general types, the air-breathing type,
and the nonair-breathing type. The air-breathing type, of which the
pulse jet, ram jet, and turbo jet engines are examples, uses liquid fuel
and atmospheric oxygen as the oxidizer. The nonair-breathing type, of
which rocket engines are examples, uses solid propellant (fuel and oxi-
dizer combined) or liquid fuel with an oxidizer.

¢. Fuels and Propellants.  Fuels and propellants for jet engines are dis-
cussed in paragraphs 14 through 21.

d@. Phases of Operation. The compléte missile propulsion system gen-
erally operates.in two phases: the launching phase, during which the
missile Is accelerated to the cruising speed by some means such as a cata-
pult or a high-thrust jet engine sometimes called a “booster unit” or
“JATO”; and the cruising phase, during which the missile is maintained
at cruising speed by a relatively lower-thrust jet engine sometimes called
a “sustainer unit.” In other cases, the missile propulsion system does
not require a “booster unit” or catapult and operates in only one phase.

151. Control and Guidance Systems

a. General. The control and guidance are parts of an integrated sys-
tem for automatically directing the flight of the missile.
b. Control System. :

(1) General.  'The control system includes all the components néces-
sary for complete automatic control of a missile in flight. The
system receives intelligence from a radio signal or other electri-
cal device and makes corrections for changes in yaw, pitch, and
roll.  The systems usually include gyroscopes, signal ampli-
fiers, servomotors, and control surfaces. The system may also
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receive internal or external guidance signals in order to adjust
the path of a missile. - \

(2) Gyroscopes. The gyroscope is used in a missile to fix a reference
direction. .

(3) Electric amplifiers. The amplifier increases the signal strength to
a sufficient level to control the servomotors.

(4) Servomotors. The servomotor supplies power to the control sur-
faces to change the flight path of a missile. o

(5) Control surfaces. The control surface changes the ‘ITHSS%lf: pa.th _by
application of some force in response to a directing signal.
This change in path (steering) is accomplished by one or more
of the following devices: air vanes, jet vanes, movable jet motor,
or side jets, .

¢. Guidance System. The main functions performed .by Fhe guidance
system are tracking, computing, and directing. Trackt_ng is the process
of determining the location of a missile and its target with respect to the
launcher, and missile and target with respect to each other an.d some
other reference. Computing is the process of calculating the- dlre-cun.g
signals for the missile by the use of tracking inforr.nz%tmn. .Dm::ctmg is
the process of sending the computed signal to the mlsm_le. lDch.ctmg may
also be accomplished from within a missile. The dirf.:ctmg signals are
sent to the control system, thus giving control of missile flight. Some
basic guidance systems are described in (1) through-(8) bclf)w.

(1) Preset guidance system. A “‘preset system” is a gulda.m.ce system
wherein a predetermined path is set into the missile before
launching and cannot be adjusied after launcl?ing.

(2) Terrestrial reference guidance spstem. A “terref.mal reference sys-
tem” is a guidance system for a predetermined path, wherein
the path of the missile can be adjusted after launching, by de-
vices within the missile that react to some phenomena of the
earth.. _ o N

(3) Radie navigation guidance system. A “radio navigation system™ is
a guidance system for a predetermined path wherem_t}}e path
of the missile can be adjusted by devices within the missile that
are controlled by external radio signals.-

(4) Celestial navigation guidance system. A “celestial navigation sys-
tem” is a guidance system for a predetermined path w.herem
the path of the missile can be adjusted by the use of continuous
celestial observation. g .

(5) Inertial guidance system. An “inertial system” is a gu1dance‘ sys-
tem for a predetermined path wherein the path of th.e n-nssﬂe
can be adjusted after launching by devices wholly withm the
missile. o . .

(6) Command guidance system. A “‘command system” is a guidance
system wherein the path of the missile can be changed after




launching by, directing signals from some agency outside the
missile,

(7) Beam climber guidance sysiem. A “beam climber system™ is a
guidance system wherein the direction of the miissile can be
changed after launching by a device in the missile that keeps
the missile in a beam of energy.

(8) Homing guidance system. A “homing system” is a guidance sys-
tem wherein the direction of the missile can be changed after

“launching by a device in the missile that reacts to some dis-
tinguishing characteristic of the target.

152, Launchers

a. General.  Launchers are mechanical structures that provide what-
- ever control and acceleration are needed during the initial stages of
* flight to enable the missile’s control and guidance system and the propul-
sion system to direct and carry it to the target.
b. Types of Launchers. Some basic types of launching devices are train-
_ able platform, vertical tower, vertical ramp, ramp or rail {other than
vertical), zero length (a launcher on which there is negligible travel by
the missile), gun type, catapult, and aircraft.
¢. Firing.  Firing of guided missiles from a launcher is usually accom-
plished electrically by remote control.
d. Blast Protection. Dué to the dangerous blast of flame emitted by
guided missiles, the launching site must be cleared of all personnel and

unnecessary equipment, All unprotected combustible material must
also be removed from the launching area.

153. Core, Handling, and Preservation

In general, the same regulations apply to guided missiles as to other
types of ammunition. However, certain components of the missile re-
quire special handling. The control equipment, which includes such
items as gyroscopes, homing devices, electronic equipment, and other
precision instruments, must be protected from rough or careless handling.

*Special precautions must be taken with certain of the fuels and oxidizers
due to fire, explosion, contact, and inhalation hazards. Protective cloth-
ing and masks must be used when handling certain of the fuels and oxi-
dizers. Careful training in safety measures, procedures for handling, and

precautions in use of guided missile explosive or lammable compoenents is
essential,

154. Packing and Marking

a. Packing. The components of guided missiles are packed in appro-
priate types of containers. Fuzes and warheads are packed in wooden
or metal containers. - Propeliants, which includes fuel, oxidizer, reducer,
and solid and liquid propellants, are packed in specially designed tanks,
metal drums, glass bottles, or fiber containers in wooden boxes. Control

1.1

and guidance equipment are packed in spcci;itlly constructed paiklcrll‘gs
since they are precision instruments, PFOpi:llSIOH systems are packed
metal crates or wooden boxes. Special cquipsment s1_1ch as compressolrs,
cable sets, storage batteries, firing panels., and similar items are also
packed in suitable boxes, crates, and containers. . in

b, Marking. The packing boxes, crates, drums, andfcontaln.i:irs "
which guided missile components are packed are mark.ed or‘czlas(;z iden! 11
fication. They may or may not be coded for a specific gui ef missi le
complete round. Packings of propellants and f:orr_lponer;fs ;) proFct‘;
lants, fuzes, and warheads are also marked to 1¥1dlcate t € nters-a
Commerce Commission shipping name and any important instructions
in handling or storage.

Section Xi. CARTRIDGE-ACTUATED DEVICES FOR AIRCRAFT
USE .

155. General .

i i i include such items as cata-

Clartridre-actuated devices for aircraft use inc :

pults remivers, initiators, and thrusters. These devices are actuate(Ii by
speci:],l blank cartridges and are used in emergency-escape mechanisms
in high-speed aircraft. ‘

156. Catapults

a. Ceneral. A catapult is a cartridge-actuated device designed to
‘facilitate an emergency escape from high-speed combat or bomber air-

craft by forcibly ejecting the pilot seat and pilot away .from the aircrz-lﬁ:. :
- The ejection may be upward or downward from the aircraft depending

upon the models of aircraft and catapult. Structurallly, anbalrcragt 'c;‘]ar‘:;
pult is composed of three tubes; outer tube, telescc.)pmg tube, ar;l i "

tube.  One end of the catapult is attached to the pilot seat ?_nd the od ;r
end is attached to the aircraft structure. 'The sztapult is actufitez by
gas pressure from the burning propellant of a‘spem.al blank carglldge in-
corporated in the catapult. This blank cartridge is fired by a firing tI;llﬂ
in the catapult that, in turn, is actuated by gas pressure from a remotely

Figure 213. Catapult M%.




located (in the aircraft) initiator. Pressure, generated within the ini-

tiator by an integral special blank cartridge, is transmitted to the cata- * ;

pult through a system of connecting hose or tube.
b. Types. :

(1} Representative types of service catapults are the M3 for “up- .j;
ward” ejection in high-speed bomber aircraft, the M4 (fig. 213) !
for “downward” ejection, and the M5 for “upward” ejection in "
fighter planes. Each of these types is operated by a system
consisting of the initiator M3 (fig. 217), which provides for re-
mote (in the aircraft) actuation. This initiator contains
CARTRIDGE, CAD, M38, which, when fired, furnishes gas
pressure through aircraft hose to the catapult, The gas pres-
sure exerts a force on the catapult firing pin, forcing firing pin
downward, shearing the shear pin, unlocking the catapult, and
the remainder of the movement of the firing pin fires the
CARTRIDGE, CAD, M36 in the catapult M3; the CAR-
TRIDGE, CAD, M37 in the catapult M4; or the CARTRIDGE,
CAD, M28AL1 in the catapult M5.

(2) Representative types of training catapults are the M2 that uti-
lizes CARTRIDGE, CAD, M30A1 and the M6 that uses CAR -
TRIDGE, CAD, M57.  The catapult M2 is used, in simulating
the action of a service catapult, on a fixed tower. It consists
of a pair of telescoping tubes, one of which is attached to the
pilot training seat and the other to the training tower. Upon
firing the cartridge, which simulates the action of the service
catapult cartridge, the tubes telescope and the inner tube con-
tinues in the training flight attached to the seat. The training
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catapult M6 is used in conjunction with a mobile seat trainer
rather than on a fixed tower as the training catapult M2,

157. Removers

a. General. A remover is a device designed to jettiso‘n an aircxjaft
canopy from an aircraft in an emergency, to prov_1de an exit }for the' pilot
when he is ejected by a catapult. 'The remover is actua}ted Just prior to
actuation of the catapult. The remover is a telescoping tube ejector
similar to a catapult but smaller and somewhat less powerfu.l. One end
of the remover is attached to the canopy, the other to th.e aircraft struc-
ture. Upon firing the remover cartridgt?, the remover is extended axi-
ally and the head and inner tube are ejec‘Eed with the canopy. The
exactor M1 (fig. 215), which is not integral w1t¥1 the.remover but attached
to it, is connected to an initiator, and functions independently of the
.catapult. The initiator gas pressure operates the exactor plunger, t%l\{s
releasing the canopy firing pin that fires the remover car'trld'ge. The ini-
tiator generally employed in this (C:lapacity is the M3, which is a mechani-

nyard or cable) operated device.
Call}.y %;ez ' Represent)atilz’ﬁ types of TEIMmOVers are the MllAl, M2A} (fig.
214), and M3. Each model of these series is _demgned with a particular
cartridge for a particular type of aircraft. The remover MIAL uses
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Figure 217, Initiator M3. -

CARTRIDGE, CAD, M29A2 and is operated by exactor M1, which is
actuated by initiator M3. The remover M2A1 uses CARTRIDGE,
CAD, M31A1 and is actuated by a sear, which is operated by a cable or
1irii<age-type system in the aircraft. The remover M3 uses CARTRIDGE,
CAD, M31A1 and is actuated by initiator M3.

158, Thrusters

a. General.  Thrusters are cartridge-actuated devices used in aircraft
to posttion various components of the aircraft, as an initial operation to
facilitate the subsequent emergency escape of personnel. Thrusters con-
sist essentially of a cylinder, piston, cartridge, and a firing pin, which is
actuated by gas pressure furnished from an initiator. When the thruster
cartridge is ignited, the piston is forced down the cylinder, exerting a
thrust on the related aircraft’ component. The various models of
thrusters differ in design details such as thrust exerted, length of stroke,
etc.

b. Types.. Representative types of thrusters are the M1 and MIA1,
which use GARTRIDGE, CAD, M42; the M2 and M2A1, which use
CARTRIDGE, CAD, M43; the M3 and M3A1, which use CAR-
TRIDGE, CAD, M44; and the M5 and M5A1, which use CARTRIDGE,
CAD, M38 (fig. 216).

1 59.. Initiators,

a. General. Initiators are cartridge-actuated devices that are used in
aircraft emergency escape systems to provide a source of gas pressure,
which actuates another component of the system, such as a catapult or
thruster. Initiators may differ in the method of firing; that is, they may
be fired mechanically by the operation of some form of lanyard as is the
initiator M3 or by gas pressure furnished by the preceding item in the
system as in the case of the initiators M5 and M5A1. Delay initiators
incorporate a delay element in the initiator cartridge. .

b. Types. Representative types of initiators include the M3 (fig. 217),
M5, and M5A1, which use CARTRIDGE, CAD, M38. Representative
types of delay initiators are the M4, M6, and M6A1, which use CAR-
TRIDGE, delay, CAD, M46.
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Figure 218. Cartridges.

160. Cartridges

With exception of CARTRIDGE, delay, GAD, M46 (fig. 218), all the

' CAD cartridges are similar in general design, consisting of an aluminum

. R o
case, a percussion primer, and a propellant. They differ in size and i

. the amount of propellant as determined by the military requirements of ‘
the item to which they are assembled. 'The CARTRIDGE, delay,

CAD. M46 differs from the other cartridges in that a 2-second delay
eleme’nt M5 is provided between the primer and the propella.n'f. The
delay element M5 consists of a cylindrical metal body containing a 2-

* second fuze with a flash hole on one end of the body and a primer pocket

on the other end.

_. : 161;- Care and Precautions in Handling

" a. ‘General. Due consideration should be gi\fﬁl-l to the observan(,:c of
aﬁpropriatc safety precautions in handling ca__rtr;dge—af:tuated dcfl:w(‘:es.
Information concerning the care to be exercised in handling these devices

~_ will be found in TM 9-1903 and in pertinent Air Force Technical Orders
. (sec app.).
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b. Types.

(1) All types, that is, catapults, removers, thrusters, and initiators,
must be handled with care as they contain a cartridge.

(2) Air or gas pressure should not be applied to the inlet ports of
those devices that are initiated by gas pressure.  When not in-
stalled in an airplane, these ports should be kept closed with a
thppmg plug.

{3) The cotter pin must not be taken out until removers are in-
stalled in an airplane and then only if lock pin is in place Do
not remove removers from the alrplane unless cotter pin is re-
placed iri the hole.

(4) The safety pin (M3 and M4 type initiators) will always be in-
serted in the initiator except when the initiator is installed in
an aircraft and the aircraft is in flight. Do not remove the ini-
tiator from the aircraft or perform any maintenance in the

initiator or in the immediate area unless the safety pln is
installed.

162. Packing and Marking
a. Packing.

(1) Gatapults and training catapults are assembled and shipped as
a sealed unit, with the cartridge contained therein. All cata-
pults are packed one per corrugated fiberboard carton, four
cartons per wooden box, with the exception of the catapult M3,
which is packed two (in fiber container) in a wooden box.

(2) Removers are assembled and shipped as a sealed unit, with the
cartridge contained therein. All removers are packed four in
a carton in a wooden box with the exception of the remover

M3, which is packed six (in fiber containers) in wooden box in

two layers, three per layer.

(3) Initiators are assembled and shipped as a sealed unit, with car-
tridge contained therein.  All initiators are packed 4 per corru-
gated fiberboard carton, 12 cartons per wooden box.

(4) Thrusters are assembled and shipped as a sealed unit, with the
cartridge contained therein.  All thrusters are packed in fiber

* ammunition containers, 12 containers per wooden hox, with the
exception of thrusters M2 and M2A1, which are packed 9 con-
tainers per wooden box,

b. Marking. In. addition to nomenclature and ammunition lot num-
ber, packages prepared for shipment are marked, in accordance with
Interstate Commerce Commission :shipping regulations, the same as
small-arms ammunition. The ammunition Identification Code Symbol
(AIC) is included in the marking when specified by the packing drawing.
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APPENDIX

REFERENCES

. . Publication Indexes

DA pamphlets of the 310-series, DA Pam 108-1, and TO 00-101
should be consulted frequently for latest changes or revisions of refer-
ences given in this appendix and for new publications relating to the
matériel covered in this manual. -

2. Forms

DA Form 9-5 Ammunition Inspection and Lot Number Report (cut
sheet).

DA Form 9-6 Ammunition Inspection and Lot Number Report (con-
tinuation sheet) {(cut sheet).

DA Form 9-8 Ammunition Stores Slip (pad of 100).

DA Form 347 Registry if Injury Claims (cut sheet).

DA Form 580 Ordnance Ammunition Stock Status Report (cut sheet).

DA Form 580-1 through 12 Ordnance Ammunition Stock Status Re-
port (cut sheets).

DA Form 581 Ammunition (cut sheet).

DA Form 583 Ammunition Visible Index (card)

DA Form 953 Summary of Accident Experience (cut sheet).

3. Types of Ammunition
90-mm HE Shell M71 with PD Fuze; Calibration

Data for Certain Lots . ... ... i TB ORD 420
Ammunition: Identification Code (AIC). .. ........ TB 9-AMM 5
Ammunition: Restricted or Suspended. . . .. PP TB 9—AMhéIO§
Artillery Ammunit‘ion ............................. 1‘1;/1/[ 2:1980
Bombs for Alrcraft. . ... . e
Chemical Bombs and Clusters ... ... ... ... .. TM 3-400
Demolition Materials. . . . . .. e e s TM 9-1946 -
Employment of Land Mines. . ............ooooeeenn FM 20-32
Flame Thrower and Fire Bomb Fuels. . ............... T™ 3-366
Hand and Rifle Grenades. . ... ... ... it M ‘2‘?;;2
JATOS, General ....... AL i}l:/l/l 3:1940
Land Mines .. .. oooovoiio i
Mlhtary Chemistry and Chemical Agents. ............. TM931313
Military Explosives @ .. ... o T™ 9-

Military Pyrotechnics . ... ... .. EEE TR - TM 9-1981



Miscellaneous Chemical Munitions. . .............. ... TM 3-300
Pricing Guide—Ammunition. . .................. ... ORD 5-3-6
Reducer, Flash, M1: Change in Authorized Use When

Firing Charge, Propelling, M19, in Gun, 155-mm, :

M2...... e TB ORD 565
Reducer, Flash, M2 (T2): Clarification of Authorized

Use When Firing Charge, Propelling, M4 or M4A1,

in Howitzer, 155-mm M1 or M45 (T186E1) ...... TB ORD 590
Rockets. . ... ... . ... . .. .. . TM 9--1950
Small-Arms Ammunition ... ... TM™M 9-1990
Type M3 Initiator ... ........................ TO 11P3-3-2-1
Type M4 Delay Initiator ................. e TO 11P3-2-2-]
Type M5 Initiator ................ ... ......... TO 11P3-2-3-1

¢ iType M6 Delay Initiator .................. oo TO11P3-2-4-1

4. Safety _

Accident Experience; Reporting and Records. ... ... SR 385-10-41
Accident Reporting. .. ................ .. ... .. SR 385-10-40
Coordination with Armed Services Explosives Safety -

_ Board ......... A SR 385-15-1
FireReport ... o SR 385-45--20
Identification of Inert Ammunition and Ammunition :

Components. . ........... .. ... ieuiiiiiin.. SR 385-410-1
Miscellancous: Precautions in Handling Gasoline . .. . .. AR 850-20
Regulations for Firing Ammunition for Training, Tar-

get Practice, and Combat ..................... .. - AR 385-63

5. Camovflage

Camouflage, Basic Principles .......... ... .. ... .. .. FM 5 20
6. Decontamination

Decontamination. . ... ...... e T™ 3-220

~ Defense Against CBR Attack. . ....... ... .. ... .. .. FM 21-40

7. Deslruclibn

Explosives and Demolitions. . ............... ... ..... .. FM 5-25
Land Mines and Components; Demolition Exploswes
-.. and Related Items; and Ammunition for Simulated
Artillery, Booby Trap, Hand Grenade; and Land

MineFire. ..... ... ... . ... . L. ORD 3 SNL R-7

8. Disposal

Disposal of Supplies and Equipment: Ammunition. .. SR 75514051

Disposal of Supplies and Equipment: Disposition of :
~ Foreign Excess Personal Property. ... ... .. ... ... AR 755-10

r.r.wia

Explosive Ordnance Reconnaissance and Disposal . . ... ... FM 9-40
Explosives: Disposal by Dumping at Sea. ... ........ SR 75-70-10
Explosives: Responsibilities for Explosive Ordnance

Disposal .. ... ... .. ... ... . e AR 75-15
Tool Set, Maintenance (Field), Explosive Ordnance,

Disposal Squad.................. ... ORD 3 SNL J-8, Sec 1

9. Maintenance and Renovation

Abrasive, Cleaning, Preserving, Sealing, Adhesive, and

Related Materials Issued for Ordnance Matériel . . . . .. T™ 9-850
Ammunition Renovating Tools.. ... ... .. ORD 3 SNL J-11, Sec 2
Ammunition Renovation. ... ....................... T™M 9-1905

Cleaners, Preservatives, Lubricants, Recoil Fluids, Spe-
* ¢lal Oils, and Related Maintenance Materials. . ORD 3 SNL K-1
Tool Set, Mainténance (Field), Ammunition Renova-

tion Platoon. .. ... ... .. ... ... .. ... ORD 3 SNL J-8, Sec 4

10. Surveillance

Ammunition Inspection Guide. . ............ .. ... .. TM 9-1904
Inspection of Ordnance Matériel in Hands of Troops... TM 9-1100-
‘Inspection of Separate Loading Propelling Charges and

Bulk Propellants. . ... .. e . SR 742-140-1
Repofts. ... SB 9-AMM 8
11. Supply

Ammunition, Blank, for Pack, Light, and Medium

Field, Tank, and Antitank Artillery. . ... ... .. ORD 3 SNL. R-5
Ammunition, Fixed and Semifixed, Including Subcali-

-ber for Pack, Light, and Medium Field, Aircraft,

Tank, and Antitank Artillery, Including Complete

Round Data............ .. ... ........... ORD 3 SNL R-1
Ammunition for Antiaircraft Artillery........... - ORD 3 SNL P-5
Ammunition, Instruction Material for Aircraft Bombs, '

Grenades, Pyrotechnics, and Rockets. .. ... . ... ORD 3 SNL S5-6

Ammunition, Instruction Material for Pack, Light and

Medium Field, Alrcraft Tank, and Antitank Artil-

lery. .o ORD 3 SNL R-6
Ammunition, Instruction Materials for Antiaircrafi,
" Harbor Defense, Heavy Field Artillery, Including

Complete Round Data. . ... .. e ORD 3 SNL P-8
Ammunition, Mortar, Including Fuzes, Propclhng

Charges and Other Components. . ........... ORD 3 SNL R-4

Ammunition Rehovating Tools.......... ORD 3 SNL J-11, Sec 2
Ammunition, Revolver, Automatic Pistol, and Subma-

chine Guns. .. ....... .., e ORD 3 SNL T-2

‘ Py




Ammunition, Rifle, Carbine, and Automatic Gun. ORD 3 SNL T-1

Ammunition: Supply Within the Continental United

SEALeS. ..ot SB 9-AMM 6
Bombs, Aircraft, All Types....... ... .. ... .. . ORD 3 SNL S-1
Ammunition, Over 125—Mijllimeter. . ... . .... SM 9-5-1320

Fin Assembhes and Miscellaneous Inert Components
for Aircraft Bombs
Fuzes and Miscellaneous Explosive Components for
Aircraft Bombs
Fuzes, Primers, and Miscellaneous Items for Antiair-
craft and Heavy Field Artillery; Blank Ammunition
for 90-mm Guns
Grenades, Hand and Rifle, and Related Compo-
" nents
Chemical Corps Regulated Items
Ordnance Corps Regulated Ttems. ... .... .. .. .. . . . .
Issue of Supplies and Equipment: Processing Requisi-
BODS . ..o
Land Mines and Components; Demolition Explosives
and Related Items; and Ammunition for Simulated
Artillery, Booby Trap, Hand Grenade; and Land
Mine Fire
Miscellaneous Service Components of Small- Arms Am-
munition for Field Service Account, Instruction Ma-

terial, and Ammunition for Simulated Small-Arms
Iire

Ordnance Malntenance and General Supply in the Field. .
Procurement of Supplies and Equipment: Standardiza-
tion of Type Designations.. .. ........ ... ... . . ..
Projectiles and Propelling Charges, Separate Loading,
for Medium TField Artillery, Including Complete -
Round Data
Pyrotechnics, Military, All Types
Rockets, All Types, and Components
Service Fuzes and Primers for Pack, Light and Medium
Field, Aircraft, Tank, and Antitank Artillery . .
Shells, Shotgun

......................... ORD 3 SNL 8-3

............................ ORD 3 SNL §8-2

e ORD 3 SNL P-7

.................................... ORD 3 SNL S—4

SB 725-350
SB 725-950

SR 725-10-2

................................ ORD 3 SNL R-7

.................... Ceeveiaoeooo.. ORD 3 SNL T-4

M 9-10

SR 715-50-5

... ........ ORD3SNLR-2

SM 9-5-1820

............... ORD 3 SNL S-5
e ORD 3 SNL S-9

ORD 3 SNI, R-3
e ORD 3 SNL T-3

Smail-Arms Ammunition: Lots and Grades. ... ... .. TB 9-AMM 4

Subcaliber Ammunition for Harbor Defense, Heavy
Field, and Railway Artillery
Supply Control: Distribution of Ammunition for Train-

................. ORD 3 SNL P-6

g ... AR 710-1300"1

Tool Set, Maintenance (Field), Ammunition Renova-
- tion Platoon

Lo Tale)

...................... ... ORD 3 SNL J-8, Sec 4

Tool Set, Maintenance (Field), Explosive Ordnance,
Disposal Squad . ..................... ORD 3 SNL J-8, Sec 1

12, Shipmeni and Storage

Additional Distinguishing Marking of Weapons and

Ammunition Made Under the Offshore Procurement

Program in Europe. . ............ .. ... .. .. ... TB ORD 600
Additional Distinguishing Markmg of Weapons and

Ammunition Made Under the Offshore Procurement

Programin Japan.............. ... ... .o .. TB ORD 521
ArmyShippingDocument............,.......:.,.. T™ 38-705
Instruction Guide: Ordnance Preservation, Packaging,

Packing, Storage, and Shipping. ............. ..., T™ 9-1005
Marking and Packing of Supplies and Equipment:

Marking of Oversea Supply................... .. SR 746—30—5.
Military Standard—Marking of Shipments. ... ... MIL-STD-129*

" Preparation of Supplies and Equipment for Shipment:
Processing of Unboxed and Uncrated Equipment for

Oversea Shipment ...... ... . o oL, AR 747-30
Preservation, Packaging, and Packing of Mlhtary Sup-

plies and Equipment............. ... ... . ... ..., TM 38-230
Protection of Ordnance General Supplies in Open

STOrage. .. o TB ORD 379
Shipment of Supplies and Equipment: Report of Dam-

aged or Improper Shipment. . ... ............. ... SR 743-43-5

Shipping and Packing Containers and Materials, In-

cluding Such Items as Bandoleers, Belts, Clips, Links,

and Ends, for Small-Arms Ammunition. ... . .. ORD 3 SNL T-5
Supplies and Equipment: Unsatisfactory Equipment

REPOFE. - - o\ AR 700-38

Transportation by Commercial Mcans; General. .. . .. .. AR 553-105
Transportation by Water of Exploswes and Hazardous :
Cargo. . ... . e AR 55-228
13. Other Publications
Battlefield Hllumination. ......................... TC 30 (1952)
Instruction Guide: Small-Arms Accidents, Malfunctions
and Their Causes. . ....... . ... .. ...... ... ... TM 9-2210
" Installations: Report of Loss, Theft, and Recovery of
‘Government Property ......................... SR 210-10-10
'Introductlon ......................................... ORD 1

Mlhtary Publications: Dlstrlbutlon of Department of

the Army Publications and Blank Forms............ AR 310-90

*_C?Oples may bc obtained from Aberdeen Proving Ground, Aberdecn, M.




AR 380-5

Military Security: Safeguarding Security Information. . ..
Ordnance Ammunition Service in the Field.............. FM 9-6
Ordnance Service in the Field. ... ... P FM 9-5
Qualification in Arms: Qualification and Familiarization. AR 370--5
Supplies and Equipment: Report of Malfunctions and

Accidents Involving' Ammunition and Explosives

{During Training or Combat). . ......... ........ SR 700-45-6
Targets, Target Material, and Training Course Layouts. TM 9-855
Care, Handling, Preservation and Destruction of Am-

MUnition. ... ... TM™ 9-1903
Storage and Materials Handling. . ................. T™ 743-200
Explosives, Authority to Waive Ammunition and Ex-

plosives Quantity-Distance Safety Standards. . ........ AR 75-85
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